V1. Energy Supply Issues

The Energy Supply sector evaluated policy options that would reduce GHG emissions
from the generation and transmission of electricity, and the extraction and transmission of
oil and gas.

This sector accounted for 26 percent of Utah’s gross GHG emissions in 2005, excluding
electricity exports. The two policy strategies that have the largest potential to reduce
GHG are encouragement of renewable energy resources and development of Carbon
Capture and Sequestration (CCS) technologies. Options include:

ES-A: Develop Significant Amount of Renewable Energy Resources
ES-1: Renewable Portfolio Standard ...
ES-2: Create Renewable Energy Development ZONes ..........cccocevevenenenesenennnenns
ES-3: Green Power Purchase and Marketing...........ccccocoveveiieiecie s,
ES-4: Public Benefit Charge........coooiiiiiiiiiecec e
ES-5: Tax Credits and Incentives for Renewable Energy ...........cccoovevveveivcveennenn,
ES-6: Pricing and Metering Strategies..........ccuvveiererereninesieieee s
ES-7: Research and Development ............ocvoiveiiiic i
ES-B: Encourage Carbon Capture and Sequestration Technologies
ES-8: Develop CO, Capture and Sequestration PoliCy...........cccccoevvveiviieiicinenen,
ES-9: Issues for CO2 TranSMISSION. ......ccocveiieiiitiiieescitrie e e s srree e e s erte e e s s ebee e e s ssrreneesans
ES-10: Research and DeVelopmENt ..........ccveiveiiiicieece e
ES-C: Develop and Deploy Advanced Generation Technology
ES-11: Incentives for Advanced Fossil Fuel Technologies
that Yield Carbon Reduction BenefitS.........cccevviviiiinivnieiieseee e
ES-12: Landfill Gas/Waste to Energy that Yield Carbon Reduction
BONETIES .
ES-15: Nuclear DeVEIOPMENT ........cciiiieiecie e
ES-D: Improve Efficiency and Reduce CO; at Existing Electricity Generation Plants
ES-16: Generation or Emissions Performance Standards............ccccoocvniieninnninne.
ES-17: EffiCiency IMProVemMeNtS. ......ccviiiiieiieie e
ES-19: Retrofit Plants with CO; Capture........cccoveieiieiiiie e
ES-20: Retire Old Plant: Build New Low-Carbon Greenfield Plant.......................
ES-E: Promote Combined Heat and Power (CHP)—Distributed Generation (DG)
ES-21: Incentives and Barrier Reductions for CHP and DG...........cccccveviveiiennnnne
ES-F: Improve Efficiency of Electric Transmission and Distribution System
ES-22: Remove Transmission/Distribution System Limitations and Other
Infrastructure Barriers for Renewables and Other Clean Distributed
(€12 0T =11 o] o RSP TRPRT
ES-23: Transmission System Upgrading ........c.ccceevereereiieniienesieseese e e see e
ES-H: Miscellaneous Energy Supply Options

! Greenhouse Gas Inventory and Reference Case Projections, 1990-2020; Center for Climate Strategies,
February 2007 http://www.deq.utah.gov/BRAC_Climate/docs/Final_Utah GHG 1&F Report 3-29-07.pdf.
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ES-26: Research and DeVelopment ..........oove i 12

ES-27: Remove Regulatory BArriers ........ccccvveeiieiieie e esee e 12
ES-28: Tax Credits and INCENTIVES .........covieiiiiiiieeee e e 12
ES Options Grouped DY GOalS ........cccviieiieieiie e 13
ES OPtioNS DY PrIOTILY ....oueiiiieiceceee ettt 14
ES OPLIONS DY VOUES....cuviiiieiiesie ettt ettt te e ente e e nneenns 15
ES PUDIC COMMENTES ...ttt sttt 16
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HEAL Utah
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ES-A: Develop Significant Amount of Renewable Energy
Resources

Examples of renewable energy resources include wind, geothermal, solar PV,
concentrating solar, biomass, and some hydroelectric facilities.

Benefit/Cost of Reducing CO.e:

Arizona: 116 MMt between 2007-2020; 10% of 2020 emissions; $6/ton

New Mexico: 26 MMt between 2007-2020; 4.1% of 2020 emissions; $8/ton
Montana: 16.9 MMt between 2007-2020; 5.6% of 2020 emissions; $3/ton
Oregon: 0.8 MMt between 2007-2025; 0.8% of 2025 emissions; Cost effective

ES-1 Renewable Portfolio Standard

Assessment: High Priority. Bin B. 17 out of 22 votes.

A renewable portfolio standard (RPS) is a requirement that utilities must supply a certain,
fixed percentage of electricity from an eligible renewable energy source. Currently 23
states and Washington D.C. have adopted Renewable Portfolio Standards, with Illinois
considering RPS legislation in their current legislative sessions. Some states have
expanded that notion to include an environmental portfolio standard (EPS) that allows
energy efficiency as an eligible resource. In some cases, utilities can also meet their
portfolio requirements by purchasing Renewable Energy Certificates (RECs) from
eligible renewable energy projects. Utah has the potential to develop and import
significant amounts of cost-effective renewable energy resources, which could result in
significant economic development potential in Utah and surrounding states, increased
energy security, and improved environmental quality. This issue will be explored in
more detail in the Renewable Energy Initiative (REI) workgroup.

ES-2 Create Renewable Energy Development Zones
Assessment: High Priority. Bin B. 11 out of 22 votes.

The establishment of renewable energy development zones would serve two purposes.
First, enhance renewable energy development through the reduction of zoning, siting and
other regulatory barriers to renewable resources. This is applicable to transmission line
capacity, which is one of the largest hurdles to renewable development. Second, provide
economic incentives within the development zone, similar to “enterprise zones.”
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ES-3 Green Power Purchases and Marketing
Assessment: High Priority. Bin A. 15 out of 22 votes.

Green Power refers to electricity from environmentally preferred sources, such as
renewables. Green Power programs allow consumers to purchase “green tags” along
with their electricity ensuring that a quantity of electricity equal to their purchase was
produced from renewable resources. In addition, State government could use a green
program to purchase a portion of their energy needs from renewable sources.

ES-4 Public Benefit Charge
Assessment: High Priority. Bin B. 9 out of 22 votes.

A public benefit charge is a fee on utility customers, based on their usage of energy. The
revenue generated is to be spent on public goods such as energy efficiency. The funds
collected are then provided to a third party to provide energy efficiency programming.
Furthermore, the charge can be used to create programs such as a “Clean Energy Fund.”

ES-5 Tax Credits and Incentives for Renewable Energy
Assessment: High Priority. Bin A. 18 out of 22 votes.

Tax credits and incentives are popular and effective policy mechanisms to advance
certain technologies, especially those that do not currently benefit from other energy
subsidies. Tax credits have been supported by Utah’s legislature and can prove very
effective for advancing renewable energy generation and efficiency with relatively
minimal cost.

ES-6 Pricing and Metering Strategies
Assessment: High Priority. Bin B. 9 out of 22 votes.
The attractiveness of renewable energy projects to developers and to utilities depends, in
part, upon the delivered price of the energy to the purchasing entity. The interconnection
and/or net metering policies and processes also play an important role in renewable

energy project development. Therefore, pricing and metering strategies must be
considered as part of a renewable initiative.
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ES-7 Research and Development

Assessment: High Priority. Bin B. 16 out of 22 votes.

Utah should consider providing support and/or funding for targeted R&D for renewable
energy and energy storage. Such R &D may prove very helpful in reducing carbon
emissions, while spurring economic development opportunities and technological
innovation. As compared with other energy resources and technologies, there is currently
very little R&D for renewables being undertaken in Utah. (see also CC-4).
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ES-B: Encourage Carbon Capture and Sequestration Technologies

Benefit/Cost of Reducing CO.e:

New Mexico: 22.7 MMt between 2007-2020; 4.2% of 2020 emissions; $29/ton
Montana: 11.1 MMt between 2007-2020; 5.6% of 2020 emissions; $30/ton

ES-8 Develop CO, Capture and Sequestration Policy
Assessment: High Priority. Bin B. 18 out of 22 votes.

Some of the key questions to be addressed in the development of a consistent regulatory
framework for carbon capture and sequestration (CCS) are: immunity from potentially
applicable criminal and civil environmental penalties; property rights, including the
passage of title to CO; (including to the government) during transportation, injection and
storage; government-mandated caps on long-term CO, liability; the licensing of CO,
transportation and storage operators, intellectual property rights related to CCS, and
monitoring of CO,, storage facilities. Regulatory barriers may include revisiting the
traditional least-cost/least risk regulatory standard or mitigating added risks and financing
challenges of CCS projects with assured, timely cost-recovery.

ES-9 Issues for CO, Transmission
Assessment: High Priority. Bin B. 10 out of 22 votes.
Pipelines are required to transport CO, to sites that can provide storage. ldentify
permitting and licensing issues to expedite transmission pipelines. ldentify incentives for

pipelines, such as direct subsidies, assistance in securing financing and/or off-take
agreements, or guaranteed cost recovery.

ES-10 Research and Development
Assessment: High Priority. Bin B. 20 out of 22 votes.
The State can help secure R&D funding toward sequestration technologies. A goal

would be to build an industry around that technology in the state and to set the stage for
adoption of the technology for use in the state.
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ES-C: Develop and Deploy Advanced Generation Technology

Benefit/Cost of Reducing CO.e:

N/A

ES-11 Incentives for Advanced Fossil Fuel Technologies
that Yield Carbon Reduction Benefits

Assessment: High Priority. Bin B. 20 out of 22 votes.

Advanced fossil technologies produce lower CO, pounds per MWh as a result of more
efficient generating technologies (i.e., integrated gasification combined cycle or oxy-
combustion technologies) which may also be coupled with carbon capture and
sequestration equipment (i.e., chilled ammonia scrubbing). Incentives may be in the form
of direct subsidies such as tax incentives to help bridge the cost gap between advanced
fossil technologies, compared to traditional technologies or assistance in securing
financing. Addressing regulatory barriers may include revisiting the traditional utility
least-cost/least risk regulatory standard or mitigating added risks and financing
challenges of advanced fossil technologies with assured, timely cost-recovery.

ES-12 Landfill Gas/Waste to Energy that Yield Carbon Reduction
Benefits

Assessment: Medium Priority. Bin A. 17 out of 22 votes.

Landfill Gas to Energy (LGE) is process by which gas is collected from Municipal Solid
Waste landfills to generate energy, while reducing methane & CO, emissions. Currently
in Utah there are three operational projects. LGE projects are “low hanging fruit” that
create net benefits to owners, communities, and Utah’s economy. This option could be
structured as either a mandate or an incentive program.

ES-15 Nuclear Development
Assessment: Medium Priority. Bin C. 14 out of 22 votes.
Although there has been some renewed interest in nuclear because of its low carbon
emissions, the questions about waste disposal and safety make it unlikely that nuclear
energy development will result in near-term reductions in COs.
Nuclear energy has a potential to provide substantial carbon emission reductions.

Nuclear energy should be evaluated as part of our long-term energy strategy (with due
consideration of responsible waste disposal).
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ES-D: Improve Efficiency and Reduce CO, at Existing Electricity
Generation Plants

Benefit/Cost of Reducing CO.e (GPS only):

New Mexico: 24.3 MMt between 2007-2020; 3.7% of 2020 emissions; $21/ton
Montana: 4.7 MMt between 2007-2020; 1.8% of 2020 emissions; $20/ton
Oregon: 7 MMt between 2007-2025; 7.3% of 2025 emssions; N/A

ES-16 Generation or Emissions Performance Standards
Assessment: High Priority. Bin B. 7 out of 22 votes.

A generation performance standard is a mandate that requires load serving entities (LSES)
to manage their electricity generation portfolio in such a way as to achieve an average
annual pounds per megawatt-hour emissions rate limit. A CO, emissions performance
standard is a resource procurement mandate that requires LSESs, when entering into new
long-term financial commitments for electricity supply, to only acquire electricity from
power plants that can demonstrate a maximum CO; pounds per megawatt-hour emission
rate (for example, 1100 pounds of CO, per megawatt-hour). The maximum CO,
emissions rate may also be based upon an average CO, emissions rate over a source’s
useful life. In both approaches, GHG offsets may be used to achieve compliance.

ES-17 Efficiency Improvements
Assessment: High Priority. Bin A. 18 out of 22 votes.
Efficiency improvements refer to increasing generation efficiency at power stations

through incremental improvements at existing plants (e.g., more efficient boilers and
turbines, improved control systems, or combined cycle technology).

ES-19 Retrofit Plants w/CO, Capture
Assessment: High Priority. Bin C. 15 out of 22 votes.
Technology is emerging for capturing CO; on existing power plants including chilled
ammonia and other amine scrubbing technologies. These technologies have not been

demonstrated at commercial scale, and the economics of such technologies are still being
defined. See ES-B for further discussion on CO, sequestration.
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ES-20 Retire Old Plant; Build New Low-Carbon Greenfield Plant

Assessment: High Priority. Bin B. 9 out of 22 votes.

New low carbon plants could be built to replace older/existing plants that consume high
carbon fuels. Such plants could be constructed at sites that have never been used for
industrial purposes (Greenfield), or could be constructed at former power plants or other
industrial sites (Brownfield). Several regulatory issues need to be addressed, including
cost recovery of stranded investment and least cost planning.
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ES-E: Promote Combined Heat and Power (CHP)-Distributed
Generation (DG)

Benefit/Cost of Reducing CO»e:

New Mexico: 6.1 MMt between 2007-2020; 0.9% of 2020 emissions; $4/ton
Montana: 5 MMt between 2007-2020; 1.6% of 2020 emissions; $16/ton
Oregon: 0.5 MMt between 2007-2025; 0.6% of 2025 emissions; N/A

ES-21 Incentives and Barrier Reductions for CHP and DG
Assessment: High Priority. Bin B. 14 out of 22 votes.

Barriers to CHP and clean DG include inadequate information, institutional barriers, high
transaction costs because of small projects, high financing costs because of lender
unfamiliarity and perceived risk, “split incentives” between building owners and tenants,
and utility-related policies like interconnection requirement, high standby rates, and exit
fees. The lack of standard offer or long-term contracts, payment at avoided cost levels,
and lack of recognition for emissions reduction value provided also creates obstacles.

Policies to remove these barriers include: improved interconnection policies; improved
rates and fees policies; streamlined permitting; recognition of the emission reduction
value provided by CHP and clean DG; financing packages and bonding programs; power
procurement policies; education and outreach.

VI-10



ES-F: Improve Efficiency of Electric Transmission and Distribution
System

Benefit/Cost of Reducing CO»e:

N/A

ES-22 Remove Transmission/Distribution System Limitations and Other
Infrastructure Barriers for Renewables and Other Clean Distributed
Generation

Assessment: High Priority. Bin B. 16 out of 22 votes.

This is extremely important, especially for the development of clean energy. Improving
the regulatory process for siting and permitting of new transmission lines and smart grid
development (defined as an enhanced electric transmission or distribution network that
provides smart metering, distributed generation management, and demand response,
among other benefits) is critical to support the development of renewable energy, in that
transmission and effective metering policies/technologies must be in place to move all
energy to market.

ES-23 Transmission System Upgrading
Assessment: High Priority. Bin B. 19 out of 22 votes.

Upgrading the transmission system will improve overall system efficiency, reduce SFg
emissions, and reduce line losses.
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ES-H: Miscellaneous Energy Supply Options

Benefit/Cost of Reducing CO.e:

N/A

ES-26 Research and Development
Assessment: High Priority. Bin A. 15 out of 22 votes.
Targeted R&D may be very helpful in ultimately reducing carbon emissions in such areas

as renewables, advanced generation technologies, carbon sequestration, and energy
storage (relates to CC-4).

ES-27 Remove Regulatory Barriers
Assessment: High Priority. Bin B. 18 out of 22 votes.
In some instances, specific regulatory challenges have been identified within other policy
options. General regulatory barriers include insufficient resources or staffing to
addressing emerging issues (i.e., permitting related to GHG emissions, analysis of
geological sequestration, or renewables capacity potential). Others include revisiting the

traditional least-cost/least risk regulatory standard or mitigating added risks and financing
challenges of advanced energy supply technologies with assured, timely cost-recovery.

ES-28 Tax Credits and Incentives
Assessment: High Priority. Bin B. 19 out of 22 votes.

Tax credits and other incentives are tools that may be applied to encourage the reduction
of CO; in the energy supply sector.
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Goals

1. (ES-A) Develop significant amount of renewable energy resources using these tools:
a. Renewable portfolio standard (ES-1)
b. Create renewable energy development zones (ES-2)
c. Green power purchase and marketing (ES-3)
d. Public benefit charge (ES-4)
e. Tax credits and incentives for renewable energy (ES-5)
f. Pricing and metering strategies (ES-6)
g. Research and development (ES-7)

2. (ES-B) Encourage carbon capturing and sequestration technologies by:
a. Developing CO, capture and sequestration policy (ES-8)
b. Addressing issues for CO, transmission (ES-9)
c. Research and development (ES-10)

3. (ES-C) Develop and deploy advanced generation technology including:
a. Incentives for advanced fossil fuel technologies that yield carbon reduction
benefits (ES-11)
b. Landfill gas/waste to energy that yield carbon reduction benefits (ES-12)
c. Nuclear development

4. (ES-D) Improve energy efficiency and reduce CO, at existing electricity generation
plants through:

a. Generation or emissions performance standards (ES-16)

b. Efficiency improvements (ES-17)

c. Retrofit plants with CO, capture (ES-19)

e. Retire old plant: build new low-carbon Greenfield plant (ES-20)

5. (ES-E) Promote Combined Heat and Power (CHP) Distributed Generation (DG) by:
a. Incentives and barrier reductions for CHP and DG (ES-21)

6. (ES-F) Improve efficiency of electric transmission and distribution system by:
a. Removing transmission/distribution system limitations and other infrastructure
barriers for renewables and other clean distributed generation (ES-22)
b. Transmission system upgrading (ES-23)

7. (ES-H) Adopt miscellaneous options including:
a. Research and development (ES-26)
b. Remove regulatory barriers (ES-27)
c. Tax credits and incentives (ES-28)
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Sorted by Priority:

The policy options were ranked first by priority and second by bin classification. Priority
was assigned after consideration of the amount of CO, reduction potential, the criticality
of the option to enable the related reduction pathway, the apparent cost/benefit, and the
implementation time horizon (long-term vs. short-term). The bin ranking was assigned
after consideration of cost (dollar amount, effort and benefits), and political and technical
feasibility.

# Policy Option Priority Bin Vote
Carbon Capture and Sequestration Research
ES-10 and Development High B 20
Incentives for Advanced Fossil Fuel
Technologies that Yield Carbon Reduction
ES-11 Benefits High B 20
ES-23 Transmission System Upgrading High B 19
ES-28 Tax Credits and Initiatives High B 19
ES-17 Efficiency Improvements High A 18
Tax Credits and Incentives for Renewable
ES-5 Energy High A 18
ES-27 Remove Regulatory Barriers High B 18
ES-8 Develop CO2 Capture and Sequestration Policy High B 18
ES-1 Renewable Portfolio Standard High B 17
Remove Transmission/Distribution System
Limitations and Other Infrastructure Barriers for
Renewables and Other Clean Distributed
ES-22 Generation High B 16
Renewable Energy and Energy Storage
ES-7 Research and Development High B 16
ES-26 Research and Development High A 15
ES-3 Green Power Purchase and Marketing High A 15
ES-19 Retrofit Plants w/CO2 Capture High C 15
Incentives and Barrier Reductions for CHP and
ES-21 DG High B 14
ES-2 Create Renewable Energy Development Zones High B 11
ES-9 Issues for CO2 Transmission High B 10
Retire Old Plant; Build New Low-Carbon
ES-20 Greenfield Plant High B 9
ES-4 Public Benefit Charge High B 9
ES-6 Pricing and Metering Strategies High B 9
Generation or Emissions Performance
ES-16 Standards High B 7
Landfill Gas/Waste to Energy that Yield Carbon
ES-12 Reduction Benefits Medium A 17
ES-15 Nuclear Development Medium C 14
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Sorted by Votes:

# Policy Option Priority Bin Vote
Carbon Capture and Sequestration Research
ES-10 and Development High B 20
Incentives for Advanced Fossil Fuel
Technologies that Yield Carbon Reduction
ES-11 Benefits High B 20
ES-23 Transmission System Upgrading High B 19
ES-28 Tax Credits and Initiatives High B 19
ES-17 Efficiency Improvements High A 18
ES-27 Remove Regulatory Barriers High B 18
Tax Credits and Incentives for Renewable
ES-5 Energy High A 18
ES-8 Develop CO2 Capture and Sequestration Policy High B 18
ES-1 Renewable Portfolio Standard High B 17
Landfill Gas/Waste to Energy that Yield Carbon
ES-12 Reduction Benefits Medium A 17
Remove Transmission/Distribution System
Limitations and Other Infrastructure Barriers for
Renewables and Other Clean Distributed
ES-22 Generation High B 16
Renewable Energy and Energy Storage
ES-7 Research and Development High B 16
ES-19 Retrofit Plants w/CO2 Capture High C 15
ES-26 Research and Development High A 15
ES-3 Green Power Purchase and Marketing High A 15
ES-15 Nuclear Development Medium C 14
Incentives and Barrier Reductions for CHP and
ES-21 DG High B 14
ES-2 Create Renewable Energy Development Zones High B 11
ES-9 Issues for CO2 Transmission High B 10
Retire Old Plant; Build New Low-Carbon
ES-20 Greenfield Plant High B 9
ES-4 Public Benefit Charge High B 9
ES-6 Pricing and Metering Strategies High B 9
Generation or Emissions Performance
ES-16 Standards High B 7
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Public Comment

Submitted by Kyle L. Davis, PacifiCorp, June 4, 2007

Utah Blue Ribbon Advisory Council on Climate Change - Energy Supply Catalog of State
Actions

Proposed IGCC/CCS Incentives in Utah (ES Cat B and Cat C)
A The Need for Clean Coal Technologies to Meet Emissions Reduction Targets.

On May 21, 2007, Governor Huntsman signed on to the Western Regional
Climate Action Initiative.? The Initiative directs the states of Arizona, California, New
Mexico, Oregon, Washington, and now Utah to develop a regional target for reducing
greenhouse gases (GHG) by August 2007. By August 2008, they are expected to devise a
market-based program, such as a load-based cap-and-trade program to reach the GHG
target. The five states also have agreed to participate in a multi-state registry to track and
manage greenhouse gas emissions in their region.

In addition to increased efficiency and renewable energy investment, the
development and commercialization of advanced clean coal technology is a critical third
component in the portfolio of GHG mitigation actions. The most viable of these
technologies today appears to be Integrated Gasification Combined Cycle (IGCC)
combined with carbon capture and storage (CCS) technology. There are also emerging
CCS technologies that show promise for capturing carbon emissions from traditional
pulverized coal fired boilers. These emerging technologies include chilled ammonia
scrubbing and oxy-fuel combustion. Carbon capture technologies have the potential to
remove approximately 90 percent of a coal plant’s CO, emissions.>

IGCC plants generate electricity by gasifying coal and using clean “syn-gas” to
fuel a combustion turbine in a combined cycle configuration. IGCC technologies have
improved efficiencies compared to traditional pulverized coal plants. The overall
efficiency of an IGCC plant depends on gasifier technology and coal type. Improvements
in overall efficiency translate into reductions in CO, emissions; for every one percent of
efficiency gain, a plant produces about 2 percent less CO, per kWh.* A generic IGCC
plant has a CO; emissions rate of 1600-1760 Ib/MWh as compared to a rate of 2000
Ib/MWh for a traditional coal plant.> IGCC plants also have reduced air pollutant

2 See, http://gov.ca.gov/mp3/press/022607_ WesternClimateAgreementFinal.pdf

® PacifiCorp’s 2004 IRP at 23, located at http://www.pacificorp.com/File/File47422.

*U.S. Department of Energy Fact Sheet: Clean Coal Technology Ushers in New Era in Energy, located at
http://www.state.gov/g/oes/rls/or/2006/77196.htm.

® "Exhibit 3-18, Emission Data from the Literature” page 3-29, from the Final Report, "Environmental
Footprints and Costs of Coal-Based Integrated Gasification Combined Cycle and Pulverized Coal
Technologies", EPA-430/R-06-006, United States Environmental Protection Agency, July 2006, located at
http://www.epa.gov/airmarkets/resource/docs/IGCCreport.pdf.
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emissions, such as sulfur dioxide (SO,), nitrogen oxide (NOx) and mercury,® compared
to pulverized coal-fired plants. Additionally, using currently available commercial
separation technologies, the cost of carbon capture from an IGCC plant is expected to be
lower than the cost to capture carbon emissions from a traditional pulverized coal plant.

Both environmental and national security concerns support the accelerated
development of advanced clean coal technologies. The North American Electricity
Reliability Council recently reported that demand for electricity is increasing three times
faster than new generating resources can be added.” Coal is the nation’s most abundant
fuel source.® Coal now accounts for 50 percent of the electricity generated in the U.S.
and, as tr;e lowest cost source of electricity generation, this percentage is expected to
increase.

The important role of advanced clean coal technology is recognized in the
Western Public Utility Commissions’ Joint Action Framework on Climate Change,
signed on December 1, 2006 by the Washington, Oregon, California and New Mexico
public utility commissions.*® The Framework’s Statement of Shared Principles includes
five principles, the second of which is “Development and use of low carbon technologies
in the energy sector.” The third of six Action Items is: “Explore ways to remove barriers
to development of advanced, low-carbon technologies for fossil fuel-powered generation
capable of capturing and sequestering carbon dioxide emissions.”

B. Removing Barriers and Providing Incentives to IGCC and CCS Technology
Commercialization.

There are a number of barriers that stand in the way of large scale commercial
development of IGCC and CCS technologies, particularly for investor-owned utilities
(I0Us). Over the last several years, many states and the federal government have passed
laws to address the most problematic of these. To promote Utah policies on climate
change and sustainability, Utah should join these lawmakers in enacting clean coal
legislation.

a. The Need for a Comprehensive Legal and Regulatory Framework for
CCs.

® pacifiCorp’s 2004 Integrated Resource Plan (IRP) Update estimated IGCC reductions of 73% for SO,,
85% for NOyx and 22% for mercury over a supercritical pulverized coal plant. PacifiCorp’s 2004 IRP
Update at 24, located at http://pacificorp.com/File/File57884.

" Mixed Signals Leave Developers Wary of Building New Infrastructure, 144 Pub Util Fort 4 (Nov 2006).
® Financing Clean Coal, 143 Pub Util Fort 73 (June 2005).

° U.S. Department of Energy Fact Sheet, supra note 3.

19 Western Public Utility Commissions’ Joint Action Framework on Climate Change (December 1, 2006),
located at http://www.puc.state.or.us/PUC/news/2006/2006026jointaction.pdf.
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CCS raises new legal and regulatory risks associated with siting and permitting
projects, CO, transportation, injection and storage.™* These risks are not yet fully
understood, nor are uniform standards or government regimes in place to address and
mitigate them.

Among the key questions to be addressed in the development of a consistent
regulatory framework for CCS are: immunity from potentially applicable criminal and
civil environmental penalties; property rights, including the passage of title to CO,
(including to the government) during transportation, injection and storage; government-
mandated caps on long-term CO; liability, insurance coverage for short-term CO,
liability; the licensing of CO; transportation and storage operators, intellectual property
rights related to CCS, and monitoring of CO, storage facilities.

California recently adopted AB 1925, directing the California Energy
Commission to recommend standards to accelerate the adoption of long-term
management of industrial CO,.**> Utah should similarly develop guidelines for
addressing the emerging legal and regulatory issues associated with CCS. Among the
options it should explore is that adopted by Texas, which transfers the title (and any
liability post-capture) to CO, captured by CCS to the Railroads Commission of Texas.*?

b. The Traditional Least-Cost/Least Risk Regulatory Standard Should
Be Modified to Allow Development of CCS-Equipped IGCC and
Pulverized Coal Resources.

IGCC plants have higher capital and operating costs than traditional coal plants.
PacifiCorp’s 2004 Integrated Resource Plan Update analyzed the costs of an IGCC plant
equipped with CCS technology. This analysis demonstrated that a CCS-ready, IGCC
plant costs at least 16.9% more than a supercritical pulverized coal plant.** Additionally,
while reliable estimates for carbon geologic sequestration costs do not yet exist, the
Department of Energy’s research program goal is $10 per MWh.*®

IOUs in Utah are subject to a least cost, least risk standard for new resources.*®
Additionally, Utah 10Us are required to implement their integrated resource plans
through competitive bidding to ensure implementation of this least cost policy.'” Because
the costs of IGCC and CCS technologies are higher than uncontrolled traditional

1 Robertson, K., Findsen, J., Messner, S., Science Applications International Corporation. June 23, 2006.
“International Carbon Capture and Storage Projects Overcoming Legal Barriers”, prepared for the National
Energy Technology Laboratory (see http://www.netl.doe.gov/energy-
analyses/pubs/CCSregulatorypaperFinalReport.pdf)
12 California AB 1925 (2006), located at http://www.leginfo.ca.gov/pub/05-06/bill/asm/ab_1901-
1950/ab_1925 bill 20060926 chaptered.pdf.
3 Texas H.B. 149 (2006).
1‘5‘ PacifiCorp 2004 IRP Update at 24, supra note 5.

Id.
16 See Energy Resource Procurement Act, Utah Code Ann. § 54-17-302(3)
17 See Energy Resource Procurement Act, Utah Code Ann. § 54-17-101 et. seq. (for resources greater than
100 MW with a life or term of ten years or more. )
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pulverized coal, an IGCC or a CCS investment is difficult to justify under a least
cost/least risk standard. For example, in 2003, the Wisconsin Public Service Commission
rejected Wisconsin Electric’s request for a certificate of need for an IGCC plant on the
basis that the plant was not cost-effective.™®

Utah should eliminate this barrier to IGCC and CCS technologies for IOUs by
adopting a “reasonable and necessary” standard for IGCC and CCS technologies used to
serve Utah customers, in place of a least cost/least risk standard. Indiana adopted a
similar approach, requiring the Indiana Utility Regulatory Commission to encourage the
development of IGCC and CCS as long as it concludes that the projects are reasonable
and necessary.*®

C. Utah Should Enact Tax Incentives to Help Bridge the Cost Gap Between
IGCC and CCS Technologies and Traditional Uncontrolled Coal.

To bridge the cost gap between IGCC and CCS technologies and traditional coal,
EPACT 2005 contained new investment tax credits for advanced coal technologies,
including IGCC.%* EPACT 2005’s IGCC tax credits were heavily over-subscribed,
however, with applications totaling $5 billion for only $1.6 billion in credits.”*

Utah should enact tax incentives to encourage new IGCC and CCS development
to serve Utah customers, adding to those already exhausted under EPACT 2005. The
most effective combination of tax incentives for IOU development of IGCC and CCS
technologies is a tax credit plus accelerated depreciation.

d. The Added Risks and Financing Challenges of IGCC and CCS Should Be
Mitigated With Assured, Timely Cost-Recovery.

The developmental nature of IGCC and CCS technologies creates added risk and
cost during the pre-construction phase, in construction of the plant and in the plant’s
performance. While engineering and construction designs for a traditional coal plant cost
less than $1 million, an IGCC plant cannot be built without a Front End Engineering
Design (FEED) study. Such a study costs $10-$20 million and requires 10-14 months for
completion.? Because commercial-scale IGCC and CCS technologies are new, the risk
of cost-overruns, construction delays and delays in achieving anticipated reliability levels
are all higher than for a traditional coal plant.

This added risk and cost create financing challenges for an IGCC or CCS
investment. Assured, timely cost recovery, typically achieved by “pay as you go”

'8 In re: Wisconsin Electric Power Company, 05-CE-130 (Nov 10, 2003).

91C 8-1-8.8-11(a), provides that “The Commission shall encourage clean coal and energy projects by
creating the following financial incentives for clean coal and energy projects, if the projects are found to be
reasonable and necessary.”

20 EPACT 2005, Title X111, Subtitle A, Section 1307

1.S. Department of Energy Fact Sheet, supra note 3.
22 pacifiCorp 2004 IRP Update at 26, supra note 5.

VI-19



proposals, is necessary for large IGCC or CCS projects to obtain financing and move
forward. For example, the Ohio Public Utilities Commission recently allowed American
Electric Power (AEP) to recover an estimated $23.7 million in first-phase IGCC pre-
construction costs through a 12-month generation surcharge.”® AEP proposed a second-
phase of recovery during construction to cover financing costs, and a third-phase to
recovery the costs of the plant after it becomes operational. Similarly, the Indiana Utility
Regulatory Commission approved the requests of two utilities for deferral and recovery
of IGCC pre-construction costs.**

Utah should adopt a full and timely cost-recovery standard for IOU investment in
IGCC or CCS technologies used to serve Utah customers. Utah Code Ann. § 54-4-4(3)
currently allows, but does not require, the Commission to use a future test period in
setting retail rates.” To mandate “pay as you go” cost recovery for IGCC or CCS
investments, Utah’s clean coal legislation would need to create a limited exception to this
statute for IGCC and CCS investments. Colorado, Indiana and Pennsylvania all provide
full cost-recovery assurances for IGCC and CCS by statute; Colorado additionally
includeszzecovery for replacement power costs associated with unplanned IGCC plant
outages.

% In re Columbus Southern Power Co. and Ohio Power Co., Case No. 05-376-EL-UNC (Ohio PUC April
10, 2006).
% In re PSI Energy, Cause 42894 (Indiana URC July 26, 2006).
% Utah Code Ann. § 54-4-4((3) (a) If in the commission's determination of just and reasonable rates the
commission uses a test period, the commission shall select a test period that, on the basis of evidence, the
commission finds best reflects the conditions that a public utility will encounter during the period when the
rates determined by the commission will be in effect.
(b) In establishing the test period determined in Subsection (3)(a), the commission may use:
(i) afuture test period that is determined on the basis of projected data not exceeding 20 months
from the date a proposed rate increase or decrease is filed with the commission under Section 54 7
12;
(if) a test period that is:
(A) determined on the basis of historic data; and
(B) adjusted for known and measurable changes; or
(iii) a test period that is determined on the basis of a combination of:
(A) future projections; and
(B) historic data..

% Colorado House Bill 06-1281; Indiana IC 8-1-8.8; Pennsylvania SB 1030.
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Public Comment
Submitted by Hans Ehrbar, Utah Jobs with Justice, June 20, 2007

Utah has exceptional potential for solar and geothermal renewable energy. Since these
technologies are in their infancy, they may still be less cost effective than other
renewable sources. This note here discusses policies that would push them forward along
their technological development path. Such policies not only have the advantage of
providing Utahns with locally produced clean energy, but they also have the potential to
develop Utah into a technology center for geothermal and solar energy.

Photovoltaic Solar Energy

One of the most important policies under consideration by the State of Utah is the
requirement that Utah power companies provide a certain percentage of their power from
renewable sources (RPS, renewable portfolio standards). This is a necessary step which
deserves full support. But additional policies are needed to address Utah's special
situation.

Experience from other states shows that RPS typically promotes the one presently
cheapest clean energy, which is wind-generated electricity. Electricity generated by solar
panels mounted on individual homes is still too expensive (although the costs are slowly
falling), and it is difficult for homeowners to get favorable credit terms. Specific policies
are needed to encourage the installation of solar panels. Germany's Feed-In Tariffs (FIT)
are a possibility which proved successful: the utility companies have to write long term
contracts (up to 20 years) in which they obligate themselves to photovoltaic electricity
from the households at prices covering the producer's costs plus a little bit of profit. This
cost structure is such that the distributed energy suppliers get a higher price from solar
panels installed this year than if they wait and install slightly more efficient solar panels
next year. This generates a predictable revenue stream which can be easily financed, thus
encouraging early adoption of the technology. This again accelerates the process in
which this technology matures and becomes cost effective. Data are available which say
that this makes photovoltaic energy cheaper in the long run than other policies.

Utah is less densely populated than Germany and has much more sun. Therefore an
adaptation of FIT to Utah might want to tie the capacity installed in a household to the
average consumption of that household, in order to locally match the distributed
generation of electricity with its consumption. There is also a good temporal match
since PVC cells produce most at the times of peak demand from air conditioners. An
obstacle to be overcome in Utah would be the requirements that power companies buy
only the cheapest power. In the long term, the policies proposed here are cheaper than
seeking the lowest price at the moment.

Geothermal Energy
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Utah has the capacity to produce 30 percent of its electricity by geothermal means.
Geothermal energy is the only renewable energy which can provide the base load without
having to store energy. It uses little water and produces little noise. In addition, it can
quickly and easily adapt its output to demand. Given these advantages, geothermal
energy should be targeted as one of the backbones of the electricity supply in Utah.

Since experience with geothermal as one of the main pillars of energy supply is rare,
Utah can break new paths with carefully selected policies.

Geothermal facilities are small enough to be owned locally and clean enough to be
situated near living areas. The technology is amenable to direct use of the heat; in some
situations, geothermal energy must even be considered principally a source of heat, with
electricity an additional bonus. Therefore policies are necessary to encourage direct use
of the heat for space heating and greenhouses etc., in addition to the electricity use.

The main cost factor in geothermal energy is the location and drilling of the wells. Wells
must be deep, which makes them expensive, and it is not certain whether they will be
fruitful. Federal (DOE) or state programs for cost-shared drilling and the funding of the
initial well for a small company might be considered. Geothermal drilling is a somewhat
neglected sibling of oil drilling; there is high potential for efficiency improvements by
targeted research. After the initial investment, operating costs are low; therefore low-cost
loans would lower the threshold for private investment. The State government may also
consider guaranteeing power purchase agreements between utilities and power companies
in order to lower the interest costs.
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Public Comment

Submitted by David Litvin, President of the Utah Mining Association and BRAC
Member, via e-mail on July 17, 2007

TO: All Board Members
BRAC Draft Report

As requested by the July 12 e-mail, | offer the following three comments as we move
closer to a final BRAC report:

1) Natural V.S. Manmade Greenhouse Gas Emissions:

The BRAC report should include a section setting forth the relative contributions of
Greenhouse Gas Emissions (GHG) between natural and man-made sources, as well as
Utah's contribution, as compared to total global emission levels. For each BRAC policy
option. The expected amount of GHG emissions reduction should be quantified to the
extent feasible. This information will assist Governor Huntsman and other readers of the
BRAC report to put into proper context the level of Utah's man-made emission levels. |
would hope that the technical BRAC staff are now compiling this information for the
final BRAC report.

2) Guiding Principles:

Accompanying the individual policy option recommendation the BRAC will forward to
Governor Huntsman in the final report should include a list of guiding principles that will
provide Utah policymakers with an overall structure for helping to determine which
policy options should be pursued. In this regard, | have provided below an initial list of
guiding principles which should help initiate a dialogue on this important endeavor:

e Mankind's contribution to climate change GHG emissions is a global
phenomenon that will require a comprehensive, long-term and worldwide
response;

e The time frames for implementation of any climate change program to reduce
GHG emission must be tied to technology availability, reliability and economic
feasibility to avoid unnecessary impacts on Utah's citizens;

« Climate change programs designed to reduce GHG emissions should set
achievable emission reduction targets with appropriate compliance periods
without dictating specific required technologies or discriminating among different
types of energy sources;

e Any GHG emissions reduction programs should not fall only on a portion of
Utah's economy but include all sources of GHGs emissions;

e Any GHG emission reduction program should incorporate a fully-transparent
cost-benefit analysis so that Utah consumers are aware of the potential economic
impacts of policies prior to their implementation;
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e Programs should be established which encourage the rapid research, development,
demonstration and deployment, through public-private partnerships, of a broad
spectrum of supply-side and demand-side technologies and practices, including
energy efficiency, renewable technologies, fossil energy technologies and other
appropriate energy technologies;

e Access to public lands for the development and transmission of domestic energy
resources - such as renewables, oil-and-gas, oil shale and coal - that can be used
in power generation technologies that can help Utah meet its growing energy
demand while reducing its GHG emissions should be ensured.

3) Enerqgy Technologies:

Throughout the policy option write-ups, specific energy technologies are given
preferential treatment being described as "green power,"” "environmentally preferred,”
"clean energy" and so on. Such labels need to be removed in each policy option write-up
in the final report. Why? Because such labels are incorrect and not defensible. For
example, one may say that "wind" power is environmentally-preferred over other types of
energy technologies. However, if you were a bird lover you probably would think not,
since wind power is the largest source of bird kills in the U.S. Furthermore, if energy
production reliability was your most important environmental criteria, solar or wind
would not be environmentally-preferred since they are not dependable when it is cloudy
or a calm day. Wood burning, a renewable energy source, is not environmentally healthy
when burned in a confined area without proper combustion or emissions controls. Coal
and nuclear have a very small land impact, in cases where land use values are a critically
important factor. The point is, each energy technology offers certain benefits and
challenges, and we should not, in this report, improperly label certain technologies being
better than others. It is just wrong and not defensible. The fact is, we will need all
available energy technologies to meet Utah's growing energy needs.

Best regards,
David Litvin
President

Utah Mining Association
office: 801-364-1874

Response submitted by Jordan Gates, Salt Lake City Mayor Rocky Anderson’s Office,
via e-mail on July 18, 2007

Good Morning David,
I was nice to meet you last Tuesday as | represented Mayor Anderson on the BRAC. |

would like to respectfully add my 2 cents to your recommendations. While | would
agree that studying the natural production of CO2 emissions is essential to fully
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understand the complexity of global warming and climate change, | would caution that
we do not do so at the expense of time that could be better spent exploring options to
reduce the human contribution green house gases. Our primary Charge, as | understand
it, is to study the potential effects of Climate Change on the state of Utah and develop
policy recommendations for the Governor that will substantially reduce the CO2
emissions caused by anthropogenic sources, (i.e. energy production and changes in land
use)

It's true that natural sources of CO2 emissions are globally larger than anthropogenic
CO2 emissions. However, for the last 650,000 years the amount of carbon going into the
atmosphere was steadied by a delicate balance. Since that time human beings,
unknowingly, have upset this balance. On average humans produce about 26 billion
tonnes of CO2 annually but, unlike nature, we are not removing any. Because of this
imbalance atmospheric concentration of CO2 has now risen by over 35%, higher than
any point in the last 800,000 years. It is imperative that we reduce this disastrous trend

I also have to disagree that the language used to describe renewable energy as clean,
green and/or preferable is “indefensible.” While the issues you raise regarding these
energy technologies are compelling, (I’m not familiar with wind turbines being the
“largest source of bird kills in the U.S.” if you could provide a source for this
information | would love to look into it) | would argue that the significant reduction in
CO2 emissions that each of these technologies provides validate the use of said terms. If
our charge is to examine policies to reduce CO2 emissions, then these technologies are
indeed preferable. I believe this is the argument being used to further explore nuclear
energy as an alternative to fossil fuels.

I look forward to further participation in this process
Regards,

Jordan Gates

Environmental Advisor to the Mayor

Salt Lake City Mayor's Office

451 South State Street #306

Salt Lake City, UT 84111
801.535.7939
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Public Comment

Submitted by John R. Baza, Director of the Utah Division of Qil, Gas, and Mining on
June 20, 2007 and handed out at BRAC meeting on July 10, 2007

James and Glade,

I've attached a Word document with language that I've drafted for the two policy options
that | was assigned to address. I've collaborated with Mike Golas on the language, so we
both feel comfortable with the statements.

The assignment of "medium priority”, "Bin D" description is probably misstated and is
somewhat based on a presumption that emissions from energy extraction operations are
creating a large problem. | encourage additional and adequate study of current
conditions, because both Mike G. and | sense that emissions risks are low in a majority of
operations. In many cases where the emission risk is high, controls are mandatory
Furthermore, especially with the value of natural gas, there are all kinds of controls in
place to not release those dollars into the atmosphere. Therefore we suggest a low
priority, Bin C designation as most appropriate. Such is indicated on the attached
document.

Let me or Mike know if you have questions, otherwise we'll see you at next week's
meeting.

John Baza

John R. Baza, P.E.

Director

State of Utah

Division of QOil, Gas and Mining
P.O. Box 145801

Salt Lake City, UT 84114-5801
Ph. (801) 538-5334

Fax (801) 359-3940

Attachment:

ES-19 GHG emissions reduction from fuel combustion in extraction operations
Assessment: Low Priority — Bin C
Fuel combustion in extraction operations can take several forms and must be addressed as
separate components of any GHG emissions reduction strategy. In all phases of

exploration and production, vehicles transport workers and material over long distances,
and emissions reduction for this component should be tied to overall automotive
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emissions reduction state-wide. In the case of various mined mineral commaodities, long
distance transportation is often accomplished by railway. Another component of the
strategy could be to address railroad transportation emissions reduction.

All fuel combustion equipment that is utilized in energy extraction represents
consumptive cost to a business venture and acts as a natural disincentive to unnecessary
fuel utilization and the corresponding emissions. Thus, in order to reduce business
expenses, many companies in the energy and minerals extraction industry have
voluntarily worked toward higher efficiency engines, lower fuel consumption, or
alternative fuels that result in lower combustion emissions.

Policies to encourage combustion-related GHG emissions reduction could include tax
credits for mineral or petroleum producers or establishment of a state recognition
program for voluntary efforts such as EPA’s Natural Gas Star program.

Any policy for GHG emissions reduction will require determination of baseline
performance and characterization of the subsequent effects of implementing new
emission reduction strategies and technologies. The levels of such emissions are not well
documented through current regulatory reporting channels, and available estimates or
inventories may overstate the GHG emissions that are occurring. Even if some extraction
and transportation companies have such information in detail or the means to obtain it,
disclosure of such information should be constructively encouraged while avoiding the
imposition of regulatory requirement. Companies should be rewarded for voluntary
participation in GHG emissions reduction, but not penalized for non-participation.

ES-44 Leakage reduction program
Assessment: Low Priority — Bin C

Estimates of methane loss during production, processing and transportation of
hydrocarbons vary greatly, leading to inaccurate characterization of such emissions.
Because methane is a saleable commaodity, there is an inherent value that promotes
capture and retention of the material. This inherent value also drives regulations (federal
and State) that are in place to prevent the waste of and require control of such emissions
where there is known to be a risk of significant emissions occurring.

Many new emission control technologies have been implemented in recent years, and
typical crude oils and natural gas produced in Utah oil and gas fields are of a type that
would not lead to large emissions of methane if normal operational procedures are
executed. Utah DEQ is nevertheless assembling a state-wide estimate of such emissions
at oil and gas facilities. There is no comparable estimate being assembled state-wide for
emissions during transmission all the way to the end user although there are EPA and
international technical protocols for estimating such emissions.
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Policies to encourage leakage reduction could include tax credits for mineral or
petroleum producers or establishment of a state recognition program for voluntary efforts
such as U.S. Environmental Protection Agency’s Natural Gas Star program.

Any policy for leakage reduction will require determination of baseline performance and
characterization of the subsequent effects of implementing new emission reduction
strategies and technologies. The levels of such emissions are not well documented
through current regulatory reporting channels, and available estimates or inventories may
overstate the leakage quantities that are occurring. Even if some extraction and
transportation companies have such information in detail or the means to obtain it,
disclosure of such information should be constructively encouraged while avoiding the
imposition of regulatory requirement. Companies should be rewarded for voluntary
participation in leakage reduction, but not penalized for non-participation.
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Public Comment

Submitted by James Holtkamp, Holland and Hart, for Questar on August 16, 2007
Re:  Questar comments on BRAC report
Dear Dr. Nielson:

On behalf of Questar, we offer the following comment on the Climate Change
Work Group’s report to the Governor’s Blue Ribbon Advisory Commission on Climate
Change. In particular, Questar suggests amplifying ES-18 and TL-7 as follows:

It will take time for demand-side conservation measures
and renewable energy to make a significant dent in Utah’s
energy mix. Natural gas is an abundant and clean source of
energy. The emissions of CO2 per BTU of natural gas
burned are significantly less than for other types of fossil
fuels. Natural gas is already widely used for residential and
commercial heating, generation of electricity and a variety
of manufacturing processes. Natural gas is also used as a
transportation fuel, particularly in mass transit, and
increasing numbers of passenger vehicles are converting to
use natural gas as fuel. In addition, the technology and
infrastructure for producing, transporting and delivering
natural gas is well-developed. Therefore, natural gas can
make an immediate impact as a “bridge fuel” to a carbon-
constrained energy future as we move toward more
renewable energy sources and better technology to reduce
and even eliminate carbon dioxide emissions from energy
generation and use..

Recommendation: Encourage and incentivize
environmentally responsible development, production and
use of natural gas. (ES-18; TL-7

The foregoing recommendation was discussed at the Commission’s August 14
meeting. We are submitting it in this letter for inclusion in the record of the
Commission’s deliberations.

Sincerely yours,

James A. Holtkamp
for Holland & Hart v

JAH:mf
cC: Thomas Jepperson
Ruland Gill

VI -29



Public Comment

Submitted by HEAL Utah on August 29, 2007

Re: The Blue Ribbon Advisory Council on Climate Change (BRAC) Final
Recommendations

Dear Governor Huntsman:
Greetings from HEAL Utah.

We write you today to share our concerns about the recommendation of the Blue Ribbon
Advisory Council on Climate Change (BRAC) to consider nuclear power as a means of
addressing global warming, and also to share concerns about legislation in the works that
would virtually guarantee that a nuclear power plant would find its home in Utah.

As you know, HEAL Utah has historically focused its efforts on protecting Utah from
nuclear and toxic waste. But because nuclear power and nuclear waste are inextricably
linked, we have recently begun to engage the topic of nuclear power in several arenas.

Although our mission is not to fight global warming, as an organization and as
individuals who care deeply about our environment, we recognize that human-caused
climate change is possibly the greatest environmental threat facing our nation and our
world.

But as we’ve educated ourselves about the issues, it turns out that protecting our land
from nuclear waste and protecting our air from greenhouse gases are not mutually
exclusive goals.

Nuclear—a *“clean’ option?

The nuclear industry has been very smart to paint itself as the only solution to global
warming, since operating a nuclear power plant does not generate greenhouse gases.
Some have even gone so far as to call nuclear power “clean” for this reason.

But as we both know, and as the mounds of contaminated rubble at EnergySolutions and
the mounds of Private Fuel Storage’s paperwork piling up in federal court attest, nuclear
power is not clean. It creates a waste problem that virtually no one wants and that our
collective global community has not been able to solve, in spite of 50 years and billions
of dollars worth of research.

Your Blue Ribbon Commission looked at nuclear power as a means of addressing global
warming, and we think that was an appropriate step. We need to cast a wide net and look
at all means of addressing climate change if we’re going to come up with serious and
effective solutions.
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But with all due respect to the BRAC members who voted otherwise, we disagree that
nuclear power represents a sound and sensible path forward for Utah as a means of
addressing global warming and the related important issues of air quality, sustainability,
economics, and energy security.

Using nuclear power to combat global warming

The current thinking among many is that nuclear power is the only way to combat global
warming while assuring adequate future energy supplies. But let’s say every state and
every country around the world decided to turn to nuclear power as the principle means
of addressing climate change to achieve just the modest goal of year 2000 annual
greenhouse gas emissions by 2050. The numbers are staggering:

e A ne;/v reactor would have to come online somewhere around the world every 6
days®’

e A new Yucca Mountain-sized repository would be needed every 3 years®

e There’d be a greater than 90% probability of at least one nuclear accident
happening somewhere in the world, even assuming that new nuclear power plants
are ten times safer than the current U.S. fleet®

That’s not a world we’d like to live in. Such a rapid expansion of nuclear power would
necessarily trample community involvement in the decision-making process on the siting
of reactors and disposal repositories. And besides inflicting economic devastation on the
order of hundreds of billions of dollars, a catastrophic nuclear accident occurring
anywhere in the world could turn public opinion so far away from nuclear power that the
whole investment might be lost.

If this is not a world that you want to live in either, then as a state with virtually untapped
renewable resources, we owe it to ourselves to try to strike a different path—non-Carbon
emitting and non-nuclear.

Oh yeah, and the waste problem

Increasingly, nuclear power advocates claim the waste problem has been solved by
reprocessing, or what they inaccurately call nuclear waste “recycling.”

What they fail to mention is that only about 1% of the high-level waste from spent fuel
rods can be re-used employing current technologies. This 1% figure represents the
plutonium component of spent nuclear fuel.

2" Brice Smith, Insurmountable Risks: Can Nuclear Power Solve the Global Warming Problem?

(Takoma Park, MD: IEER Press, 2006), 96.

6 Ibid. at 291.

2 Brice Smith, “Insurmountable Risks: Can Nuclear Power Solve the Global Warming Problem?,”
Science for Democratic Action Vol. 14 Number 2 (2006): 5.
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The vast majority of the spent fuel rod—around 95%—is low enriched uranium (LEU)
that would likely be disposed at EnergySolutions in Utah’s west desert. Radiologically,
large quantities of LEU are most similar to transuranic waste, which by Federal law must
be disposed in a deep geologic repository. And yet due to what we would describe as a
classification loophole, the Department of Energy has targeted EnergySolutions’ Clive
site as one of two preferred disposal sites for large quantities of depleted uranium (DU),
and LEU could follow. Therefore, any widespread reprocessing scheme could mean
more long-lived and hazardous radioactive waste for Utah.

The remaining 4% of the spent fuel rod is called “fission products,” and this waste would
need to be disposed in a deep geologic repository like the one DOE hopes to build at
Yucca Mountain.

It’s hard to call something “recycling” if only 1% of the material can be recovered. And
actually reusing that material presents a whole host of other technical and economic
challenges.

The problem is that the world’s current fleet of light water nuclear reactors was built to
run on uranium-based fuels—not plutonium-based fuels.

France is instructive in this regard. It uses plutonium-based fuels in only about half of its
58 reactors. And to do so, it pays a heavy economic price. The French government
spends an additional $1 billion annually just to supply 30% of the reactor fuel from
plutonium for these 28 reactors.*

The poor economics of reprocessed plutonium fuel has no doubt contributed to France
having to store, maintain, and protect an estimated 80 tons of separated commercial
plutonium as of the year 1999.%

The reprocessing experience in the United Kingdom indicates just how difficult the
process is to manage. The Thorp reprocessing plant had to shut down in 2005 when it
was disclosed that 83,000 liters of acid containing 20 tons of uranium and 160 kg of
plutonium had leaked out of a pipe and had remained undiscovered for a full 8 months
after the leak occurred. The plant has been mostly shut down since that time, and the
resulting lost revenues have totaled £112 million as of August of 2007.%

We’ve noticed among some legislators an interesting juxtaposition: they think of wind
turbines as economically risky, but set great store by reprocessing as a practical and cost-

% Arjun Makhijani. Plutonium end game: managing global stocks of separated weapons-usable

commercial and surplus nuclear weapons plutonium. (Takoma Park, MD: Institute for Energy and
Environmental Research, 2001), 30.

L Ibid. at 26.

%2 «gellafield firm fined over leak,” BBC News, October 16, 2006,
http://news.bbc.co.uk/2/hi/uk_news/england/cumbria/6055892.stm (accessed August 28, 2007).

¥ Christine Buckley, “Losses from idle Sellafield plant hit £112m,” Times Online, August 3, 2007,
http://business.timesonline.co.uk/tol/business/industry _sectors/industrials/article2191431.ece (accessed
August 28, 2007).
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effective solution to the nuclear waste problem. We’d argue that the facts argue
otherwise: wind power is economically competitive and rapidly growing, while
commercial-scale reprocessing in the U.S. is non-existent.

Just to reprocess and burn the plutonium content of our existing nuclear waste would
require a Herculean investment. A study by the National Research Council looked at
what it would cost to use a reprocessing scheme to deal with the plutonium waste in all of
the spent nuclear fuel accumulated around the U.S. through the year 2010. This report
concluded that the cost would almost certainly top $50 billion and could easily exceed
$100 billion.**

And spending that sum of money still wouldn’t solve the waste problem. Even the
nuclear industry doesn’t make such grand claims about reprocessing, concluding in a
2006 Nuclear Energy Institute white paper on the subject that, “[r]egardless of time and
infrastructure development, none of this [reprocessing technology] will substitute for the
Yucca Mountain repository.”*

Because of the sheer scale of a widespread reprocessing system and the poor economics,
reprocessing would necessarily need to become the province of the Federal government.
Are we really ready to start producing our own nuclear waste while blithely reassuring
each other that “the Federal government will take care of it”? As a country, we’ve
already made that mistake with the Yucca Mountain disposal facility, and that project
remains stalled after around $9 billion in investments. The result is that 50,000 tons of
high-level nuclear waste remain scattered around the country, most of it unsecured.

It simply does not make sense to resort to a form of energy production that has no readily
achievable waste disposal solution—especially when that solution also carries such an
exorbitant, though ultimately unknown, price tag. We’re a community that places a high
value on self-reliance, and as such, we should show the good sense to avoid problems
that we don’t have the infrastructure or desire to solve.

But even worse will be our own moral hypocrisy if we resort to nuclear power. If we
don’t want anyone else’s nuclear waste in our state, then why would we assume that any
other state would want our nuclear waste? What gives us the right to keep adding to this
intractable nuclear waste burden? If we don’t want nuclear waste, then we should not
build and operate a nuclear power plant. It’s as simple as that.

On the other hand, if those Utah legislators and others pushing nuclear power legislation
(discussed later) intend for this state to permanently keep all of our resulting high- and
low-level waste, that intention should be disclosed as part of the legislative process.

*  National Research Council, Committee on Separations Technology and Transmutation Systems,

Nuclear Wastes: Technologies for Separations and Transmutation, Executive Summary. (Washington,
DC: National Academy Press, 1996), 7.

Nuclear Energy Institute. Nuclear Waste Disposal for the Future: The Potential of Reprocessing and
Recycling. (Washington, DC: Nuclear Energy Institute, 2006), 5.
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Mining and milling uranium

The recent coal mine tragedy in Utah has some commentators suggesting that a nuclear
renaissance would be good for miners, since we wouldn’t need to mine as much coal.*

The recent mine collapse has been absolutely devastating—for the miners, the fallen
rescuers, their families, and indeed, an entire nation looking on and sharing silently in
their grief.

As heart wrenching as this episode has been, we caution anyone who thinks that a
uranium-energy economy is any better for our land, pocketbooks, or miners.

Taxpayers have shelled out an estimated $125 million to reclaim more than 5,000
abandoned uranium mines in Utah.*” Around a billion dollars have been spent cleaning
up only a handful of uranium mills in Utah alone.*®

The Atomic Energy Commission’s callous policies kept uranium millers, miners, and
haulers in the dark about the potential health consequences of their exposure to radiation
during the Utah uranium boom. As a result, compensation payments subsequently made
to these miners, millers, and haulers or their surviving families have now exceeded $581
million dollars.*® But as we both know, no amount of money can ever repay the true
damage in lives lost, families broken, and communities scarred.

Although many would like to shrug off the past and blindly claim, “it’ll be different next
time,” the science says otherwise.

It turns out that the uranium mining safety laws—on the books since 1971—are in drastic
need of revision. A 1980 National Institute for Occupational Safety and Health (NIOSH)
report detailing the findings of a scientific study group stated that the 1971 standard
“does not provide an adequate degree of protection for underground miners exposed to
radiation when it is evaluated over their exposure lifetime.”** Subsequently, in 1987, a
NIOSH scientist testified before Congress that the exposure limit be reduced by four-
fold, and presented scientific analysis that the more protective standard would result in an

*®  Thomas Sowell, “2 recent tragedies have tax, energy implications,” Deseret Morning News, August 16,

2007, http://deseretnews.com/article/content/mobile/0,5223,695201166,00.html (accessed August 29,
2007).

Jerry D. Spangler and Donna Kemp Spangler, “Uranium mining left a legacy of death,” Deseret
Morning News, February 13, 2001, http://www.deseretnews.com/dn/sview/1,3329,250010691,00.html
(accessed August 29, 2007).

Jerry D. Spangler and Donna Kemp Spangler, “Toxic Utah: Paying the price,” Deseret Morning News,
February 11, 2001, http://www.deseretnews.com/dn/view/1,5143,250010204,00.html (accessed August
29, 2007).

Department of Justice, Radiation Exposure Compensation Program,
http://www.usdoj.gov/civil/torts/const/reca/index.htm (accessed August 29, 2007).

Quoted in Gary E. Madsen and Susan Dawson. “Unfinished Business: Radiation Exposure
Compensation Act (RECA) for Post-1971 U.S. Uranium Underground Miners,” Journal of Health &
Social Policy 19 (2004): 51.

37

38

39

40

VI - 34


http://deseretnews.com/article/content/mobile/0,5223,695201166,00.html
http://www.deseretnews.com/dn/sview/1,3329,250010691,00.html
http://www.deseretnews.com/dn/view/1,5143,250010204,00.html
http://www.usdoj.gov/civil/torts/const/reca/index.htm

accompanying four-fold decrease in the expected number of worker deaths caused by
lung cancer over a 30-year career.*

Despite these advances in our understanding of the health effects of underground
radiation exposures on mine workers, the official standard remains unchanged.

Whether it’s the sudden collapse of a mountain overhead or a long, drawn out battle with
lung cancer, underground mining for energy fuels entails substantial risk. It would be
foolhardy to imagine that we’re protecting miners by simply substituting one set of risks
for the other.

Bringing a nuclear reactor to Utah

With all due respect to the legislative members of the BRAC who might feel otherwise,
we do not feel that the state Legislature has made a good faith effort to adequately study
the issue of nuclear power.

The 2006 Energy Policy Amendments included a provision added at the last minute by
Senator Jenkins that suggested the state “promote the study of nuclear power.” This
suggestion did not emerge from the consensus-based approach adopted during the
interim, in which legislators and representatives from industry and community groups
participated.

Nearly two years later, that nuclear study has yet to be funded by the Legislature. And
yet Public Utilities and Technology Committee co-Chairs Senator Jenkins and
Representative Noel are drafting legislation that would all but guarantee a nuclear power
plant in Utah.

Though the language has not yet been drafted, the new legislation will likely be modeled

on the Florida Energy Act of 2006. If so, it would spur utilities to invest in a new nuclear
reactor by shifting the risk of such a vast, complicated, and politically divisive enterprise

from the utility to energy consumers.

Under this model, the utility would be able to recoup all of its expenditures on a new
nuclear power plant even if the plant never generated a single watt of electricity.

The danger of this approach becomes clear when you realize that the history of nuclear
power in this country is littered with abandoned nuclear projects. Utilities have cancelled
at least 121 nuclear reactors on which they had spent some money—over half of which
cost $50 million or more each.** Total expenditures on these highest cost cancellations
amount to $35.3 billion.*®

41 H
Ibid.

2 Charles Komanoff and Cora Roelofs. Fiscal Fission: The Economic Failure of Nuclear Power. (New
York, NY: Komanoff Energy Associates, 1992), 23.
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Various factors contributed to these cancellations—including community activism,
changing regulatory standards after the Three Mile Island (TMI) accident, extremely high
interest rates, and poor project management.

The same factors that led to nuclear project cancellation also led to higher than
anticipated costs for the electricity produced. A recent study estimated levelized (or
average lifetime) costs for electricity produced from 99 U.S. nuclear reactors. While
some of the reactors were very cost-effective, the most expensive 16% showed a cost of
greater than 8 cents per kilowatt-hour (kWWh)—more expensive than the 7.7 cents per
kWh Utah residential power users actually paid last year. The most expensive 5% of the
plants surveyed had costs exceeding 12 cents per kWh.** 1t’s important to remember that
the cost figures cited do not include a profit margin for the utility, so the prices paid by
consumers for energy generated by these least cost-effective reactors would likely be
even higher.

While you might be tempted to look at the 8-12 cents per kWh cost range as a worst-case
estimate, a recent report adopts nearly identical figures for the likely cost of new nuclear
power. The Keystone report was a collaborative fact-finding venture in which prominent
industry policy groups, utilities, and nuclear firms participated—including representatives
from the Electric Power Research Institute (EPRI), nuclear giant Areva, and
Constellation Energy Generation Group. They concluded: “a reasonable range for the
expected levelized cost of nuclear power is between 8 and 11 cents per kilowatt-hour
(kWh) delivered to the grid.”*

At the high-end of the range, 11 cents per kWh would represent a nearly 50% markup for
residential energy consumers in Utah—without even providing a profit margin for the
utility.

In the past, unanticipated delays have dramatically increased the actual cost of nuclear
power. Have nuclear reactor construction schedules gotten any easier to predict?

An instructive example is Finland, where the only Western-type generation 111+ reactor is
being built anywhere in the world (generation 111+ reactors rely more on passive safety
features to prevent core damage accidents than their generation Il counterparts).

Construction began on the new Finnish reactor in August of 2005. Less than a year later,
in July 2006, amid reports of quality control problems, the Finnish utility stated that the
project was more than a year off schedule. Then, in December, Areva, the French-
German nuclear contractor, announced that the project was 18 months behind. Estimates
are that the project is likely to be €700 million over budget. Areva’s nuclear construction

# Nathan E. Hultman, Jonathan G. Koomey, and Daniel M. Kammen. “What History Can Teach Us

about the Future Costs of U.S. Nuclear Power,” Environmental Science & Technology 41 (2007):
2090.

The Keystone Center. Nuclear Power Joint Fact-Finding. (Keystone, CO: The Keystone Center,
2007), 11.
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unit suffered, showing a decline of €300 million from the previous year’s income due to
problems with the Finnish project.*®

Had the terms not been based on a “turnkey” or fixed-price contract, these delays and
overruns would be impacting the utility’s bottom-line, and thus the cost of the energy
produced.

Now think about the Florida-style legislation being drafted in Utah, which would
specifically require Utah ratepayers to shoulder all of the risk. Is it fair to ask energy
consumers—who have absolutely no say in the choice of generating technology or
control over the project management—to ultimately pay the price for an abandoned
reactor, or to pay exorbitant prices for electricity from a reactor that takes longer to build
than anyone predicted?

No. We view nuclear power as an inherently risky energy strategy, and if the utility
wishes to go that route, it should bear responsibility for that risk.

Other paths forward

Combating global warming, improving air quality, increasing energy independence—
these are all absolutely worthwhile goals that have awakened Utahns to the need for a
change in energy policy.

And while 63% of Utahns in a recent poll—following the nuclear industry’s clarion (but
erroneous) slogan of “clean” energy—want to see increased development of nuclear
power, around 95% of Utahns backed energy efficiency and conservation, 92% backed
solar developments, and 90% wanted to see incentives for wind energy.*’

This virtually unanimous level of enthusiasm for energy efficiency and renewable energy
development represents our state’s most important untapped resource in the fight against
global warming—the human potential to transform how we use and generate electricity.

Our state’s political leaders and utilities merely need to find more effective ways of
tapping into this potential.

Our economy is strong. If asked to step up to the plate and invest in distributed solar,
aggressive energy efficiency, and peak-load management strategies, we think the
businesses and people of this state would do so, even if it meant proactively paying a
little more for the energy we use now. The trick is to devise a series of effective
programs that people can put their hearts and dollars behind, and then to reciprocate with
openness and transparency in how those dollars are spent.

¢ Greenpeace International. The economics of nuclear power. (Amsterdam, The Netherlands:

Greenpeace International, 2007), 4.

7 Joe Bauman, “Utahns back alternative fuels,” Deseret Morning News, July 21, 2007.
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Rocky Mountain Power’s Blue Sky Program is an example of such a program, where
residential and business consumers can voluntarily elect to buy blocks of wind power on
top of their normal utility bill. These consumer-purchased blocks obligate the utility to
purchase 100 kWh of 100% wind energy per block. Rocky Mountain Power makes any
additional unspent money from the program available to community groups in the form
of grants that support distributed power projects, like the recent photovoltaic solar panel
installation at the Tracy Aviary.

The Blue Sky Program model brings up an interesting point of debate about consumer
energy choice going forward. The Blue Sky Program allows consumers to pay a little
more to put their dollars where their hearts are to support wind power. If nuclear power
comes to Utah and ends up costing more, those higher costs will be borne by everyone—
even though a significant portion of the population here opposes it. How is it equitable to
make something like wind power, which enjoys almost universal support, voluntary,
while making nuclear power, which nearly a third of the people already oppose,
compulsory?

Will investing in renewable electricity generation and energy efficiency cost more than
nuclear power? It’s hard to say. But what seems absolutely certain is that any new
electrical generation that isn’t the run-of-the-mill coal plant will simply cost more—
nuclear or otherwise.

It’s difficult to compare the true, total cost of new nuclear generation vs. other generating
strategies simply because the nuclear industry has successfully externalized much of the
cost inherent in managing long-lived nuclear waste and insuring against the risk of a large
nuclear accident. In other words, two significant drawbacks of nuclear generation—
namely the waste problem and the risk of a meltdown—never show up as increased costs
in the bottom line, since our nation’s energy policy framework specifically excludes
them.

Ultimately, no one really knows how much disposal is going to cost. U.S. taxpayers
shoulder the liability for an open-ended and undefined financial commitment to manage
the nation’s high-level nuclear waste while utility executives can point to a relatively
“low cost” of nuclear electricity.

On top of this already titled playing field, the US Energy Act of 2005 provided a whole
host of additional incentives for nuclear power, including tax credits, loan guarantees,
and risk insurance. Some might be inclined to view these incentives as essentially “free
money.” But it’s important to keep some perspective that whether the dollars come out
of one’s utility bill or tax return, the true cost is the same.

Rather than chasing Federal incentives, we would urge you and the state Legislature to
make a sober appraisal of the nuclear option, including the total lifetime costs borne by
taxpayers, when attempting to compare the cost of nuclear to other options that might at
first seem more expensive.
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Finally, we want to highlight the opportunity costs of nuclear power—in other words,
what possibilities we would likely have to sacrifice if we went nuclear.

Nuclear power plant construction is a massive and capital-intensive process. When the
utility has to allocate all of its cash and credit to financing nuclear power plant
construction, the dollars for other projects like energy efficiency and renewable energy
will likely dry up.

And given that Pacificorp recently stated that the earliest it could bring a new nuclear
reactor online is the year 2022*%, imagine what alternative technologies might be
developed between now and then. Also imagine how the costs associated with various
renewable and efficiency technologies might decrease in that timeframe as those
industries mature. By committing ourselves to a nuclear power plant now, we might miss
the boat on other energy systems that better reflect our values in the near- to mid-term.

In the end, we believe that renewable sources of energy like wind farms, photovoltaic
solar panels, and solar thermal plants are more scalable and faster to deploy than nuclear
power, and this is a strategic advantage. Investing in renewable generation and energy
efficiency also keeps our options open, and at a more certain cost than nuclear. It gives
us the opportunity to spread our energy eggs in many different baskets over time, rather
than requiring us to commit all our eggs to nuclear. And it also allows us to move
forward as one united community, since these approaches enjoy nearly unanimous
support.

Conclusion
When our grandchildren look back on our generation, we don’t want them to think that
our highest ambition, and the pinnacle of our very best engineering and policy efforts was

the most advanced nuclear waste dump the world had ever seen.

We want them to remember us for solving the energy problem, and doing so in a way that
spared them the legacy of a warming planet and mountains of nuclear waste.

We hope you agree.

Thank you.

8 Ppacificorp. 2007 Integrated Resource Plan. (Portland, OR: Pacificorp, 2007), 93.
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