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EXECUTIVE SUMMARY 
 
 Department of Defense (DoD) installations now have the authority to seek out and obtain 
both financial and in-kind considerations for leasing opportunities on available, non-excess 
lands.  Under the Enhanced Use Leasing (EUL) program, military installations can lease 
available non-excess real estate to the private sector in return for cash and/or in-kind service 
considerations at no less than the Fair Market Value of the property.   
 
 The Department of the Army has set aggressive goals for the use of alternative energy 
generation methods in the near future.  Western states such as California, Nevada, and Arizona 
have exponentially-expanding energy requirements and existing and future requirements for the 
use of alternative energy.  These factors, combined with the availability of large parcels of 
federal land available for development and use, have led to discussions regarding the use of 
federal lands in western areas for alternative energy cogeneration plants.   
 
 Yuma Proving Ground, Arizona is one such installation currently under planning 
consideration for the EUL program.  Its location, the size of available parcels, the critical need 
for new sources of power generation in the Southwest region and goals set forth for the 
production of renewable energy under both Federal and State legislation make it a candidate for 
a renewable energy project.  
 
 Several factors affect the feasibility of a possible utility-scale renewable energy 
generation plant on lands of the United States including:  the EUL program itself, applicable 
energy legislation and policy, characteristics of Yuma Proving Ground site and vicinity, 
transmission capacity and congestion, available utility-scale renewable energy generation plant 
types currently in use that may work on the proposed site, possible funding and financial 
mechanisms and the available renewable energy fuel sources and their location. 
 
 A review of the various factors revealed both Pros and Cons for the development of a 
utility-scale renewable energy generation plant.  On the plus side, the land appears compatible 
with such a use; it is apparently in a high-value solar energy zone; Federal, DoD and State 
policies all encourage such development; the surrounding area continues to grow, creating a 
market for future electricity generated; policies are in place to address transmission shortfalls and 
congestion; investment funds are available not just in the US but worldwide and financing 
vehicles are in use that resemble the EUL framework. 
 
 However, there are negatives.  Solar energy is the most expensive renewable energy 
technology in commercial generation; the transmission network is currently congested and 
predicted to become more so in the near future; the 30% solar energy tax credit is slated to expire 
at the end of 2008, removing a large financial incentive currently used by investors to make the 
financials for solar generation projects to work and this would be the first development of its 
kind on DoD lands. 
 
 There appears to be more positives than negatives.  Therefore, this report recommends 
that the construction of a utility-scale solar generation plant be considered as a possibility for the 
EUL parcel at YPG and afforded further study as a viable option. 
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I.  Introduction 
 
 In order to better leverage its largest asset (land), Department of Defense installations 
now have the authority to seek out and obtain both financial and in-kind considerations for 
leasing opportunities on available lands.  Under the Enhanced Use Leasing (EUL) program, 
military installations can lease available non-excess real estate to the private sector in return for 
cash and/or in-kind service considerations at no less than the Fair Market Value of the property.  
Potential uses of EULs include (but are not limited to):  office buildings, test tracks, hotels, 
airfields, sports venues, conference centers, research and development facilities and energy 
cogeneration plants.   
 
 Many parcels of land available for development in this manner are urban or suburban in 
nature.  However, due to changes in the structure and operations of the military, large parcels of 
land are becoming available in areas where conventional development may be difficult, 
infeasible or too expensive.  Locations away from currently inhabited areas, off local utility and 
access grids and isolated from population and employment centers, such as desert locations, are 
the subject of alternative development discussions centering on both possible uses and possible 
benefits and in-kind payments to the federal facility proximate to available lands.  One such use 
is the generation of energy by alternative means.  
 
 The Department of the Army has set aggressive goals for the use of alternative energy 
generation methods in the near future.  Western states such as California, Nevada, and Arizona 
have exponentially-expanding energy requirements and existing and future requirements for the 
use of alternative energy.  These factors, combined with the availability of large parcels of 
federal land available for development and use, has led to discussions regarding the use of 
federal lands in western areas for alternative energy cogeneration plants.  
  
 The United States wants to leverage one of its largest resources and supplement 
diminishing funding for its military installations.  Private sector developers and investors want to 
invest in public-private partnerships and pursue new opportunities on undeveloped and 
underdeveloped lands of the United States often situated in prime locations.  Congress and the 
White House want the country to move towards greater independence from foreign oil and a 
more secure energy grid.  EUL provides an opportunity to explore all three of these by providing 
a lease vehicle to allow private sector developers and investors to develop or redevelop non-
excess lands on US military installations.  One proposed use of such lands is the development of 
utility-scale renewable energy generating plants. 
 
 The subject of this paper is one such installation currently under planning consideration 
for the EUL program, Yuma Proving Ground, Yuma, Arizona.  Its location, the size of available 
parcels, the critical need for new sources of power generation for adjacent areas, including 
Southern California, and goals set forth for the production of renewable energy under both 
Federal and State legislation make it a candidate for feasibility review.  
 
 The proposed use of the EUL program for the construction of a grid-connected, utility-
scale, commercial production renewable energy plant is experimental – there are no such 
facilities obtained under this Authority on Department of Defense (DoD) lands.  Therefore, the 
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intent of this paper is to serve as an initial feasibility review in order to determine the suitability 
of the site and proposed use for further, more extensive study.  Factors that would indicate 
suitability include a favorable legislative and policy atmosphere, land topography and fuel 
availability, and current available technology.  This review contains two parts:  a determination 
of suitability of the use of DoD lands for utility-scale renewable energy generation (including a 
suggested type of generation plant) and, if determined to be a possible use, development issues 
involved in such an endeavor. 
 
 Elements reviewed for the assessment of a possible utility-scale renewable energy 
generation plant on lands of the United States include:  the mechanism by which the land is 
available for such private development (EUL), applicable energy legislation and policy, 
characteristics of both the proposed Yuma Proving Ground site and surrounding area, available 
utility-scale renewable energy generation plant types currently in use that may work on the 
proposed site, and a selection of a suggested best-fit  renewable energy generation type suitable 
to the lands available and their location. 
 
 If the current legislation, site characteristics, and current available utility-scale renewable 
energy generation plant technologies appear favorable to such a development of a selected plant 
type, the second part of this analysis will discuss development issues particular to the suggested 
land use.  Development issues include estimated construction costs, transmission concerns, 
environmental review, regulatory procedures, and the financing issues for such a project.  
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II.  Review of Factors for Initial Determination 
 

II.1.  Enhanced Use Leasing (EUL) 

 
 The leasing of non-excess lands of the United States is, in part, governed by Section 2667 
of Title 10 of the United States Code.  Prior to 2002, only certain specific uses were permitted to 
generate in-kind services for lease payments, including leases to credit unions, banks, and 
cellular communications companies.  In 2002, an amendment to Section 2667 provided the 
latitude to accept in-kind services including construction and improvement of facilities as lease 
consideration instead of cash.   
 
 The newly-permitted ability to leverage non-excess lands for larger and more complex in-
kind consideration allows the military to leverage a large, untapped asset – non-excess lands on 
military bases.  The Army alone owns approximately 12,000,000 acres of land.1  Service 
Secretaries are permitted to accept in-kind consideration for any facility or property under the 
Service’s control, not just the facility from which the land is leased.   
 
 The EUL program allows the Services to leverage private sector expertise and financial 
resources to develop new or re-develop existing land, buildings or other real estate assets.  It is 
also a way to implement growth by using lands – often in prime locations – to develop facilities 
that complement base uses such as Defense contractors working closely with base personnel.  
Overall, the implementation of an EUL development reduces base operating costs through 
improved business practices.  Uses include business centers, warehouse and industrial space, 
laboratories and research and development facilities, energy cogeneration plants, hotels, 
temporary lodging and conference centers, office space and test tracks.2 
 
 Both the United States and the private sector benefit from the EUL program.  Benefits to 
the United States include the provision of supplemental funding and services to under-funded 
facilities, the modernization of installation assets through the construction on underdeveloped 
land or the improvement of existing facilities, the preservation of historic properties by providing 
funds or in-kind services to help subsidize high-cost preservation and renovation activities, the 
implementation of more streamlined and efficient private sector practices, the enhancement of 
installation mission and quality of life by providing improved facilities, and the improvement of 
the surrounding community by encouraging additional private investment in local area and 
adding additional jobs to community.3   
 
 Benefits to the Private Sector include the generation of market-rate return for design, 
construction, maintenance, tenant lease and property management activities, the enabling of 
long-term private-public relationships, the development of business relationships with not only 
the United States but also private tenants for the newly developed properties with specific real 
estate requirements or need for other current or future projects, an abbreviated developer 
selection process, minimizing time and effort to select developer for large-scale projects, and a 

                                                 
1 Dhillon, “Acres of Assets,” 4. 
2 US Army Corps of Engineers (USACE) Enhanced Use Leasing (EUL), “About Enhanced Use Leasing,” 
http://eul.army.mil/aboutEUL.htm  
3 Ernst & Young, US Army Corps of Engineers Enhanced Use Leasing Guide, 5-6. 
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large pipeline program with anticipated large-scale future expansion and aggressive pursuit 
across the country.4  Current examples of the EUL process in progress across the country include 
Fort Meade, Maryland, Aberdeen Proving Ground, Maryland, Camp Navajo, Arizona, and Fort 
Detrick, Maryland. 
 
 II.1.1.  Fort Meade, Maryland 
 
 Fort Meade, a federal administrative center situated roughly at the mid-point between 
Baltimore and Washington, DC, made 540 acres available (all outside of the fate), 173 acres 
reserved for commercial development and 367 acres reserved for the construction and 
maintenance of two golf courses.  
 
 Trammell Crow, the developer selected for the Enhanced Use Lease opportunity, is 
proposing the construction of more than 2 million square feet of office space contained in 
approximately 15 buildings in three park-like office campuses.  The construction and 
maintenance of the two golf courses will serve as part of the lease consideration as in-kind 
services.5 
 
 II.1.2.  Aberdeen Proving Ground, Maryland 
 
 Aberdeen Proving Ground, a munitions testing and troop training base located in Harford 
County on the western shore of the Chesapeake Bay, is comprised of two non-contiguous areas 
separated by the Bush River:  the Aberdeen Area to the north and the Edgewood Area to the 
south.  The approximately 1,300-acre site set aside for EUL is located in the Edgewood Area 
property known as Lauderick Creek. 
 
    APG Development Partners was selected as the development partner to construct a 
proposed law enforcement/anti-terrorism training center in order to provide a world-class 
companion training site in conjunction with other testing and training facilities on the 
installation.  The development, operation and maintenance of the facilities will serve as part of 
the in-kind consideration under the negotiated lease agreement.6   
 
 II.1.3.  Camp Navajo, Arizona  
 
 Camp Navajo, an approximately 28,347-acre Department of Defense Facility operated by 
the Arizona National Guard near Volunteer Mountain in Coconino County, Arizona, is home to a 
National Guard training site and storage depot.  The installation contains workshops, truck and 
rail loading facilities, 2.3 million square feet of explosive storage space and provides commodity 
storage, receipt, shipping, and maintenance and inventory services to other Federal and DoD 
Agencies.  The land selected for the EUL process is an approximately 815-acre parcel located in 
the Northwest corner of the installation.  
 

                                                 
4 Ernst & Young, US Army Corps of Engineers Enhanced Use Leasing Guide, 7.  
5 USACE EUL, “Fort Meade EUL  Website,” http://eul.army.mil/ftmeade/index.htm  
6 USACE EUL, “Aberdeen Proving Ground’s Lauderick Creek EUL Website,” http://eul.army.mil/APG/index.htm  
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 Federal Development has been selected to develop, maintain and operated the Northern 
Arizona Intermodal Facility – Volunteer Mountain Industrial Park project.  Proposed facilities 
include but are not limited to transmodal and intermodal freight facilities, a biomass energy 
cogeneration plant and additional industrial, manufacturing and/or distribution facilities.7 
 
 II.1.4.  Fort Detrick, Maryland 
 
   Fort Detrick, a quad-services multi-tenant installation located in Frederick County, 
Maryland, serving the Departments of Defense, Homeland Security, Agriculture, and Health & 
Human Services, is comprised of three non-contiguous areas and is home to the new National 
Interagency Biodefense Campus (NIBC).  The land selected for the EUL project is an 
approximately 10-acre parcel located within the NIBC on the main post (Area “A”).   
 
 The Chevron-Texaco/Keenan Development Team of Washington has been selected as the 
development partner to develop, operate and maintain a cogeneration power plant on the selected 
parcel.  The plant will provide power, steam and chilled water services at market rate for 
prospective end users, both on base and off.8   
 
 The presence of modest renewable energy-generation plants on Department of Defense 
lands under the EUL program does not, however, indicate that a grid-connected, commercially-
priced, utility-scale renewable energy plant would be considered under the EUL program – or at 
all.  A review of existing recent energy policy and legislation at the Federal, Department of 
Defense and state levels may provide direction and an indication of a favorable environment for 
what would be an experimental use of the EUL program and DoD land. 
 
 

                                                 
7 USACE EUL, “Camp Navajo’s EUL Website,” http://eul.army.mil/navajo/index.htm  
8 USACE EUL, “Fort Detrick’s Commercial Cogeneration Power Plant EUL Website,” 
http://eul.army.mil/DetrickGateways/index.htm  
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II.2.  Federal, DoD, and State Energy Legislation and Policies 

 
 While renewable and sustainable methods of producing energy are becoming more  
accepted by mainstream energy producers and consumers, they are still no match for more 
traditional, coal-fired and fossil-fueled electric generation plants.  However, recent upward 
trends in the price of imported fossil fuels, security issues raised by the dependence of the US on 
resources primarily outside of the US, and the precariousness of the electric grid in the US (as 
demonstrated by recent, wide-scale blackouts) have created increased interest in sustainable 
energy production.  Once thought to be useful only for environmental conservation and 
protection purposes, individual grid independence, or energy production in remote areas, 
renewable energy generation has been invoked as at least part of the solution for imported oil 
dependence, homeland security power resource issues and power grid instability.  Legislation 
and policy development at the Federal, DoD, and State levels have all looked to the research, 
development, and deployment of strategic renewable energy resources as necessary additions to 
current energy production methods.  The following is not intended to be an exhaustive review of 
all recent energy legislation but an overview of recent over-arching energy legislation that has 
authorized and led to a majority of current energy legislation.  
 
 II.2.1  Energy Policy Act of 2005 (EPACT 2005) (Federal) 
 
 In 2005, President Bush signed the Energy Policy Act of 2005 (EPACT 2005) into law in 
a public ceremony at Sandia Labs in New Mexico – the first national energy plan in a decade.  In 
an effort to keep a growing economy strong, provide increased Homeland Security and ensure 
the continuing growth in American energy technologies, the EPACT 2005 was to serve as the 
beginning of a domestic course: 
 
 a.  Promoting residential efficiency, 
 
 b.  Increasing the efficiency of appliances and commercial products, 
 
 c.  Reducing federal energy usage, 
 
 d.  Modernizing domestic energy infrastructure, 
 
 e.  Diversifying the nation’s energy supply with renewable sources and 
 
 f.  Supporting a new generation of energy-efficient vehicles.9 
 
 The 1,840 sections of the EPACT 2005 call for several studies including, but not limited 
to, existing petroleum and natural gas storage, energy efficiency standards, gasoline prices, rapid 
electrical grid restoration, the development of a national transmission grid, alternative fuels 
reports, renewable energy on Federal land, transmission monitoring systems and renewable 
energy research, development and deployment.  Of particular concern for this paper is “Section 

                                                 
9 Office of the Press Secretary, Fact Sheet:  President Bush Signs Into Law a National Energy Plan,   

http://www.whitehouse.gov/news/releases/2005/08/20050808-4.html, August 5, 2005. 
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211 – Sense of Congress Regarding Generation Capacity of Electricity from Renewable Energy 
Resources on Public Lands,” which states:  
 

It is the sense of the Congress that the Secretary of the Interior 
should, before the end of the 10-year period beginning on the sate 
of this Act, seek to have approved non-hydropower renewable 
energy products located on public lands with a generation capacity 
of at least 10,000 megawatts of electricity.10 

 
 Although this passages pertains specifically to Department of the Interior-managed lands, 
research groups, studies and inter-Agency cooperation to date dealing with the study and 
implementation of the above Sense of Congress declaration has shown relevancy to renewable 
energy production on lands of the United States under the control of other Federal agencies.   
 
 II.2.2.  Advanced Energy Initiative (AEI) (Federal) 
 
 In February 2006, the White House Economic Council released its Advanced Energy 
Initiative (AEI) in support of and as directed by the EPACT 2005.  The AEI addresses three 
principle energy challenges:  the promotion of energy conservation, the repair and modernization 
of energy infrastructure and the increase of energy supplies in ways that protect and improve the 
environment.  In order to change the way Americans fuel their vehicles and the way we power 
homes and businesses, it was necessary to promote clean-energy research at the Department of 
Energy (DOE) with a 22% increase in funding for clean energy research.   
 
 Specific goals put in place by the AEI for changing the way we power our homes and 
businesses include the completion of the $2 billion dollar commitment to clean coal technology 
research and funding, the development of a new Global Nuclear Energy Partnership, and the 
reduction of the cost of solar voltaic technologies so that they are competitive by 2015, plus an 
expansion of access to wind energy through technology.  With a concentration on the increased 
use of natural gas as a substitute for foreign oil imports and a nod toward diversification of the 
domestic energy supply, the AEI divides areas of research concentration into two categories of 
technologies, Existing and Future.   
 
 The improvement of Existing Technologies for natural gas includes not only the call for 
an increase in the supply of natural gas and improvement in the efficiency of use of natural gas 
but the development of alternatives for natural gas in the generation of electric power.  
Alternatives included in the report include the use of liquefied natural gas, programs to 
encourage investment in safe and reliable nuclear power and ten years of tax incentives to 
encourage electric generation using renewable wind, solar, biomass, and geothermal energy 
sources, including the first-ever tax credit for residential solar energy systems.  The stated desire 
to Accelerate Future Technologies includes increased research into clean cell technology, nuclear 
power and renewable solar and wind technology.11    
 

                                                 
10 Energy Policy Act of 2005, Public Law 109-058, 109th Cong., 1st sess. (January 4, 2005), §211. 
11 White House National Economic Council, Advanced Energy Initiative, 1, 8-13 
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 Renewable solar and wind energy are the featured renewable energy types in the AEI.  To 
advance the use of wind technology, a push to increase wind power efficiency and lower the 
costs of conventional wind turbine technologies is coupled with the development of new small-
scale wind technologies for low-speed wind environments.  In June 2005, the Department of the 
Interior, Bureau of Land Management (BLM) released a Final Environmental Impact Statement 
on Wind Energy Development on BLM-administered lands in the Western United States, 
covering BLM lands in Arizona, California, Colorado, Idaho, Montana, Nevada, New Mexico, 
Oregon, Utah, Washington, and Wyoming.  In order to address the lack of integrated research, 
development and promotional activity in the solar energy sector, the President launched the Solar 
America Initiative. 
 
 II.2.3  Solar America Initiative (SAI) (Federal) 
 
 The stated purpose of the Solar America Initiative (SAI) is the provision of research and 
development planning and support in order to spur widespread commercialization, adoption and 
acceptance of clean solar technologies across the United States.  In February 2005, the DOE, 
Office of Energy Efficiency and Renewable Energy Solar Technologies Program released the 
draft report entitled Solar America Initiative:  A Plan for the Integrated Research, Development 

and Market Transformation of Solar Energy Technologies detailing the DOE’s planned 10-year 
course of action to address the dual themes of energy security and scientific discovery and 
innovation.  The goals given for the SAI reflect these themes: 
 
 a.  Conduct accelerated Research and Development to improve materials performance 
and reduce the cost of advanced photovoltaic (PV) systems, 
 
 b.  Develop new manufacturing technology to reduce process costs and increase 
throughput for enabling US manufacturing capacity, 
 
 c.  Provide expertise and stakeholder consensus to resolve regulatory, institutional, 
infrastructure and education-related barriers to technology acceptance, 
 
 d.  Accelerate development of new solar technologies through the promotion of 
demonstrations and early-adopting activities, and 
 
 e.  Support demonstration and deployment of energy technologies through collaborative 
efforts with the private sector and public sector entities.12     
 
 The anticipated benefits of the SAI include, in part:  greater national security by 
increasing energy independence, reducing the possible impact on the centralized national utility 
grid, and making the national utility grid more secure and less susceptible to terrorist attack; 
greater reliability of the national utility grid by reducing demand placed on it by the use of 
decentralized PV systems as opposed to centralized generating plants; and greater consideration 
of the environment by reducing greenhouse gas emissions.13 

                                                 
12 DOE-Office of Energy Efficiency and Renewable Energy Solar Technologies Program, Solar America Initiative, 
5-6 
13 Ibid., 11 
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 II.2.4.  Department of Defense Renewable Energy Assessment (Department of Defense) 
 
 The EPACT 2005 was not the only legislation dealing with renewable energy resources.  
The Fiscal Year 2005 Military Construction and Appropriations Act directed that a strategy and 
projected budget be provided for the completion of the Department of Defense (DoD) Renewable 

Energy Assessment (released March 2005).  The Assessment dealt with renewable energy in two 
ways:  the purchase of energy generated by market utilities from renewable resources and the 
proposed rapid implementation of on-installation renewable projects where cost-effective and 
technologically ready within a short future timeframe plus the continuing study of on-installation 
renewable projects in the future.  Although the Management and Implementation Plans spend a 
great deal of scheduling and execution planning on increased future purchases of renewable 
energy from the grid in an effort to save money and increase power supply continuity, the Plans 
provide for serious consideration, study and even construction of both demonstration and 
functional on-installation renewable energy projects.   
 
 The approach taken with regards to on-installation renewable energy projects under the 
Assessment was to immediately implement projects identified as outstanding opportunities rather 
than await the final Assessment Report.  Funding for on-installation projects would be funded by 
either third-party financing or appropriated funds (primarily using Energy Conservation 
Investment Program (ECIP) funds through annual Military Construction appropriations).  The 
Guantanamo Bay wind farm, providing 1 megawatt of wind power and constructed with third-
party financing, was completed under this Management Plan.  Other initiatives launched to 
implement the Military’s renewable energy vision that continue to the present include an 
acceleration of dedicated solar power generation system construction and use at military 
installations, the creation of energy micro-grids allowing installations to recover and maintain 
energy continuity in event of massive failure due to natural disaster or terrorist attack, an 
increase in renewable energy education for installation commanders and facility managers, and 
the increased purchasing of renewable energy from the grid.  One initiative underway at the time 
of the assessment was the exploration of a partnership with private industry, allowing DoD land 
to be used for the construction, operation and maintenance of world-class grid connected 
renewable power systems.  Such a partnership would provide secure power to the base at 
prevailing rates while helping the utility meet its renewable energy requirements.   
 
 The Assessment and Implementation Plans were both accepted by Congress, with the 
instruction to pursue the Implementation Plan as submitted and report to Congress no later than 
March 31, 2006 on steps the DoD had taken to execute the Plan.  As of March 2006, the Military 
had several projects involving several forms of solar technology, wind power, geothermal plants, 
and biomass initiatives either under construction or in the planning or acquisition phase.  The 
majority of the on-installation projects, however, were constructed to provide dedicated on-site 
distributed power to the installation alone.  None of the projects or initiatives listed in the DoD 

Renewable Energy Assessment Status Report Update (March 2006) was for the construction of a 
renewable energy facility for sale to the grid.  However, “DoD is extremely interested in 
facilitating renewable energy projects on its land, where compatible with mission, through lease 
arrangements”14 in an effort to reduce reliance on fossil fuels.  The report also notes that on 

                                                 
14 Department of Defense, DoD Renewable Energy Assessment Statues Report Update – March 2006, 5 
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November 5, 2005, the Deputy Under-Secretary of Defense for Installations and Environment 
issued guidance establishing a long-term goal for renewable energy of 25 percent by Fiscal Year 
2025.    
 
 II.2.5.  Defense Science Board Report:  More Fight – Less Fuel (Department of Defense) 
 
 On May 2, 2006, the Under-Secretary of Defense for Acquisition, Technology and 
Logistics directed the Defense Science Board (“Board”) create a task force to examine DoD 
Energy Strategy.  The Board was instructed to find opportunities to reduce DoD’s energy 
demand, identify institutional obstacles to their implementation and assess their potential 
commercial and security benefits to the Nation.  The resulting February 2008 report, entitled 
More Fight – Less Fuel, concluded that the DoD faces two primary energy challenges:  
Unnecessarily high and growing battlespace fuel demand and almost complete dependence of 
military installations on a fragile commercial power grid.   
 
 The report expresses the issue of complete grid dependence in terms of National and 
Homeland Security:  The “almost complete dependence of military installations on a fragile and 
vulnerable commercial power grid and other critical national infrastructure places critical 
military and Homeland defense missions at an unacceptably high risk of extended disruption.”15  
Under the DoD’s new Homeland Defense mission, military installations would become 
operational bases in theater, making it crucial for the military to account for the reduced grid 
margin between capacity and demand.16   
 
 Fixed installations are 99% percent dependent on commercial grids and other national 
infrastructure.  All DoD operations need to be able to manage the four main risks for grid 
outages:  overload, natural disasters, sabotage or terrorist activity (including cyber attacks), and 
interruption in supplies to generating plants.17  The Board found that the operational risks posed 
by this dependence require demand-side remedies and mission risks from electricity disruption 
require both demand- and supply-side remedies.  In order to counteract this risk, the Task Force 
recommended risk studies of installations and the creation of a comprehensive plan to mitigate 
existing risks based on several factors, including importance of mission, likelihood of outage, 
and cost effectiveness of risk management measures.  Risk management measures reviewed by 
the Board included higher efficiency levels for buildings; distributed energy distribution on or 
near the installations, renewable energy sources; “islanding” and, where necessary, higher levels 
of local grid reliability and conventional power sources on-base. 
 
 DoD Instruction 1470.11 states that DoD policy is to use onsite, self-contained power for 
critical functions, DoD-facilities-based microgrids and netted area microgrids, as well as increase 
energy efficiency on bases.18  The Board reviewed DoD energy policy in practice in light of this 
Instruction and took the DoD to task for not doing enough with renewable energy and belittles its 
current emphasis on the purchase of renewable energy credits which “accomplishes nothing 

                                                 
15 Department of Defense – Defense Science Board Task Force, Report on DoD Energy Strategy:  More Fight – 

Less Fuel, 3 
16 Ibid., 54 
17 Ibid. 
18 Department of Defense, Department of Defense Instruction 4170.11 (DoDI 4170.11), 9 
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toward mitigating risks from power loss to critical missions.”19  As for DoD policies meant to 
encourage increased use of renewable energy generation, the Board concluded that the DoD has 
done nothing besides a few high-profile projects “even though renewable energy sources such as 
solar, wind and geothermal are often economically advantageous and resilient, reducing risk of 
mission interruption”20 and recommends that the DoD prioritize its requirements and pick up the 
pace of renewable energy development.     
 
 Note:  It is unknown whether or not Yuma Proving Ground is on the list of installations 
recommended for “islanding” as that portion of the report is Classified.  However, Yuma Proving 
Ground may be a candidate for “islanding” regardless of its presence on the list due to the nature 
of its mission and operational activities.    
 
 Although Yuma Proving Ground is operated under Federal jurisdiction, any utility 
construction and connection to the existing commercial power grid would require the 
cooperation and approval of the State of Arizona.  Fortunately, the State of Arizona has 
recognized the importance of diversifying its energy supply, stabilizing the energy grid and 
planning for future growth both in the State of Arizona and in the West/Southwest as 
requirements for their economic growth and regional and national security.   
 
 II.2.6.  National Infrastructure Protection Plan (Federal/State Cooperation) 
 
 As previously discussed, energy diversification and conservation are now considered 
National Security issues, rather than purely local or regional concerns.  The stated purpose of 
Homeland Security’s 2006 National Infrastructure Protection Plan (NIPP), is to “build a safer, 
more secure, and more resilient America by enhancing protection of the Nation’s CI/KR [critical 
infrastructure/key resources] to prevent, deter, neutralize, or mitigate the effects of deliberate 
efforts by terrorists to destroy, incapacitate or exploit them.”21  To this end, “the National 
Preparedness Goal defines the development and implementation of a CI/KR protection program 
as a key component of State, regional, local and tribal homeland security programs.”22  By 
providing a unifying structure for the integration of existing and future CI/KR protection efforts 
into a single national program, states and regions could plan consistently and cooperatively.  The 
Energy Sector is addressed with a separate Sector-Specific Plan, covering both public and private 
infrastructure interests.   
 
 The State of Arizona has followed the directive given by the National Preparedness Goal 
by focusing on the NIPP when completing a State Homeland Security Strategy.  Per Objective 3 
of the State of Arizona 2007 Homeland Security Strategy, Arizona agreed to  
 

Integrate critical infrastructure protection plans and procedures that 
coordinate the implementation of federal and state standards for 

                                                 
19 Department of Defense – Defense Science Board Task Force, Report on Energy Strategy:  More Fight – Less 

Fuel, 60 
20 Ibid. 
21 Department of Homeland Security, National Infrastructure Protection Plan, 1 
22 Ibid., 76 
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the fortification of public and private key assets and critical 
infrastructure.23 

 
Per the NIPP, this includes not only the fortification and protection of existing utilities, but the 
development of stand-alone, self-sufficient energy generation in case of national grid disruption. 
 
 II.2.7.  Arizona Renewable Energy Assessment (State) 
 
 In 2001, Arizona became one of the earliest states to adopt the requirement that utilities 
source/obtain a portion of their energy supplies from renewable sources (renewable portfolio 
standards).  In 2006, the Arizona Corporate Commission updated their renewable portfolio 
standards and renamed the requirement the renewable energy standard (RES).  The RES 
currently requires that at least 1.75% of retail sales be from renewable sources, with 10% of the 
requirement obtained from distributed renewable energy (with half of the distributed requirement 
met by residential applications).  The current timeline extends to 2025, with the retail 
requirement increasing to 15% with 30% of the requirement to be from distributed renewable 
energy applications.  The purpose of the distributed renewable energy set-aside, one half of 
which must be from residential small wind and/or solar and the other half non-residential, non-
utility applications, is to encourage renewable energy production from generation on or near 
ratepayer property (distributed renewable energy) instead of larger, centralized renewable power 
plants.  RES-eligible renewable resources include: 
 
  - biogas electricity generators 
  - biomass electricity generators 
  - hydroelectric 
   - existing hydroelectric upgrades 
   - existing hydroelectric used to “firm” other eligible resources 
   - new small hydroelectric (10 MW or less) 
  - fuel cells that use only renewable fuels 
  - geothermal generation 
  - landfill gas generator 
  - solar electricity resources 
  - wind generator 
  - hybrid wind and solar. 
 
 Only regulated utilities are covered by the RES policy ruling.24  
 
 II.2.8.  Climate Change Action Plan (State) 
 
 The Southwest is also concerned with the environmental ramifications of continued and 
increased dependence on fossil fuels.  Arizona is no exception, with several completed and 
continuing energy-environmental studies.  However, a common element in those studies 
reviewed is the assertion that renewable energy generation is vital to the reduction of greenhouse 
has emissions.  One recent report is the Climate Change Action Plan – August 2006, produced by 

                                                 
23 Arizona Office of Homeland Security, State of Arizona 2007 Homeland Security Strategy, 18 
24 Arizona Public Service Company, Arizona Renewable Energy Assessment, 3-10 - 3-13  
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the Arizona Climate Change Advisory Group, which includes reviews of current energy use, 
pollution and emissions produced, alternative energy generation methods, and recommendations 
for the encouragement of alternative energy use.      
  
 According to the report, Arizona’s transportation and electricity sectors account for more 
than three-fourths (about 77%) of Arizona’s greenhouse gas emissions.25  A review of the 
reductions in greenhouse gas emissions considered “reasonable” showed that a significant 
portion of these achievable reductions are associated with energy efficiency and renewable 
energy policy options in residential, commercial and industrial sectors, including waste 
management.  In order to meet reduction goals of 2000 levels by 2020 and 50% below 2000 by 
2040, the council recommends that Arizona provide incentives for and encourage investment in 
renewable energy, reduce barriers to renewables and distributed generation of clean energy, and 
the implementation of  pricing strategies to promote energy conservation and use of renewable 
energy.26  All of these recommendations are included in one form or another in current Arizona 
energy policy and future energy planning. 
 
 As opposed to over-arching Federal energy policies, a great deal of State and regional 
renewable energy and utility policy, both regulatory and legislative, pertains to specific issues, 
such as transmission, generation and financing mechanisms.  These policies are discussed in 
pertinent sections of this report.   
 
 Even this brief review of recent Federal, DoD and state energy policy, regulatory activity 
and regulation indicates that renewable energy has moved to a position of “will do” instead of 
“would be nice to do.”  The development of clean, available energy, not subject to reliance on 
foreign imports and price fluctuations and readily currently available is no longer merely an 
environmental concern, but National Security, economic and domestic production concerns.   
 
 A renewable energy generation plant at Yuma would fit the EUL program, help Yuma 
meet EPACT 2005 criteria, follow DoD Directives regarding security of energy infrastructure at 
critical installations, and help the State of Arizona meet its renewable energy and state 
infrastructure security goals.  Therefore, current policies and legislation suggest that Federal, 
DoD and State entities would be more than amenable to renewable energy generation at Yuma 
Proving Ground.  But - do the site and the surrounding areas suggest that there is both an 
acceptable location and a local need for the additional renewable energy generation? 

 

 

                                                 
25 Arizona Climate Change Advisory Group, Climate Change Action Plan – August 2006, E2 
26 Ibid., E5 and E7 
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II.3.  Site and Surrounding Area Review:  Yuma County, AZ and Yuma Proving Ground 
 
 As shown by recent legislation, policy implementation and increased study activity, 
Federal, DoD and State entities recognize and – at least on paper - actively encourage the 
development of renewable energy generation sources, both centralized and distributed.  
However, renewable energy generation facilities require a larger initial capital investment and 
are generally more costly than their fossil-fueled counterparts.  While the implementation of a 
renewable energy plant on Yuma Proving Ground appears to make sense with regards to 
Homeland Security considerations and the latest DoD energy policies, the question posed by this 
paper is whether or not a commercial-grade, utility-scale renewable energy plant, supplying 
power to the commercial grid (not necessarily Yuma Proving Ground) is worth further 
consideration.  Therefore, both Yuma Proving Ground (YPG) and the surrounding area need to 
be considered for possible siting purposes.  
 

                    
Figure II.3.1  Map of Arizona 

(http://arizona.hometownlocator.com/Maps/StateCountyMap.cfm) 

 
 
 
 



21 

 II.3.1.  Yuma County, Arizona 
 
 Bounded to the west by California and to the south by Mexico, Yuma County is one of 
the original four counties designated by the First Territorial Legislature (1864).  The County 
served as the gateway to western territory of California and a port for steamboats carrying people 
and supplies to new territories and military outposts.  In 1870, the Southern Pacific Railroad 
bridged the Colorado River, making Yuma a hub and the declared County Seat.  Its boundaries 
remained the same until it was split in to Yuma and La Paz Counties in 1983.  The four 
incorporated cities in Yuma County are San Luis, Somerton, Yuma and Wellton.27  
 
 Transportation access includes Interstate 8, US 95 and Highway 80.  Freight and 
passenger rail service are provided by Union Pacific Railroad, with its principle terminal in 
Tucson.  Its 686 miles of track are located primarily in central and southern Arizona.  The Sunset 
Route is Arizona’s busiest, with its Los Angeles – El Paso – Houston – New Orleans 
connection.28  Yuma International Airport, located near Interstate 8 and rail lines, is known for 
both passenger and large-scale cargo transport.  Its facilities include four runways, two in excess 
of 10,000 feet (two of the largest in the country), which are designed to handle fully-loaded 747 
series aircrafts and frequent cargo flights on a regular basis.29  The facility is shared by the 
Marine Corps Air Station (MCAS) Yuma, making it the only joint use Marine air station.  The 
airport itself is owned by the County of Yuma.   
 
 Yuma County as currently configured contains 5,522 acres, all of it an economic 
Enterprise Zone.  Its main industries are agriculture, tourism, military and Federal Government 
with a considerable “snowbird” population (people who live elsewhere but winter in Yuma 
County for the warm weather).30   
 
 The land itself is mostly desert studded with mountains, plus arable land irrigated with 
Colorado River water.  The ownership of the 5,522 acres of Yuma County breaks down as 
follows:   
  
  US Bureau of Land Management 14.8% 
  Indian Reservations     0.2% 
  State of Arizona     7.7% 
  Individual or Corporate   10.5% 
  Other Public Lands    66.8% 
          
 The County of Yuma had a 14.9% unemployment rate on 1/1/07, a 1.6% decrease from 
previous year’s 16%.  The estimated annual population as of 1/1/07 was 196,390 – a 22.7% 
growth rate which was above State of Arizona’s growth rate of 17.8%.  The County contains 

                                                 
27 Arizona Department of Commerce, “Profile:  Yuma County, Arizona,” 
http://greateryuma.org/pdfs/yumacounty.pdf   
28 Union Pacific Railroad, “Arizona,” www.uprr.com/aboutup/usguide/az.shtml 
29 Greater Yuma Economic Development Corporation, “Yuma International Airport,”  
http://www.greateryuma.org/yia.html 
30 Arizona Department of Commerce, “Profile:  Yuma County, Arizona,” 
http://greateryuma.org/pdfs/yumacounty.pdf 
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approximately 3.1% of total state population.31  Regardless of the given unemployment numbers 
and the perception that Arizona is for tourists and snowbirds, Forbes Magazine declared Yuma, 
Arizona, one of the Top 10 Up-and-Coming Tech Cities in the US in a March 10, 2008 article in 
its focus on the 2008 Small Business Outlook.   
 
 Under what methodology is Yuma, Arizona considered the 10th most up-and-coming tech 
city in the country?  The author used the relationships between “important” patents within 
general technological areas.  The greater the increase in the number of “important” patents – 
those that are referenced by lesser patents by inventors in a particular field – the higher on the 
list.  So, this city with few patent lawyers and a chamber of commerce that fishes for new 
businesses by hyping the tourist flow from Mexico and heavy passing highway traffic had the 
10th highest amount of patent activity based on important patents.  The City of Yuma has the 
Department of Defense to thank for this designation.  Yuma, AZ benefits from the research and 
testing done on YPG in more ways than one.  Due to the increase of desert research at YPG, its 
primary site, Yuma is now the third-fastest-growing metropolitan area in the country.32  
 
 II.3.2.  Marine Corps Air Station (MCAS) Yuma 
 
 Yuma County is also home to the Marine Corps Air Station (MCAS) Yuma, located 
south of Yuma Proving Ground (and southeast of the city of Yuma).  This 5-square-mile 
installation, with access to 2.8 million feet of bombing and aviation ranges supports 80% of 
Marine Corps air-to-ground aviation training.  As mentioned previously, MCAS Yuma shares 
runway space with Yuma International Airport.33  
 
 II.3.3.  Kofa Wildlife Refuge 
 
 The test ranges at YPG wrap around the Kofa Wildlife Refuge.  Established in 1939 and 
managed by the US Fish and Wildlife Service, the refuge contains 665,400 acres of desert and 
two low-level mountain ranges (Kofa and Castle Dome Mountains).  Past mining activity has left 
open pits, vertical shafts and drift tunnels throughout the refuge.   Camping and hunting (for 
specific game) are allowed, but no trapping is permitted upon the refuge.  Private property does 
exist within the refuge.34   
 
 II.3.4.  Yuma Proving Ground 
 
 Yuma Proving Ground (YPG) opened in 1943 as the United States Army Corps of 
Engineers (USACE) Yuma Test Branch near the present site of proving ground as a location to 
test and improve portable bridges and tactical bridge training for the European theater during 
WWII.  Its first major project was the redesign of a portable steel treadway bridge used by heavy 
armored vehicles in combat areas.  New projects were brought to the test center towards the end 

                                                 
31 Yuma County Department of Financial Services, “Citizen’s Annual Financial Report,” 
http://www.co.yuma.az.us/fin/pdf/PAFR0607BFY.pdf   
32 Pentland, “Small Business Outlook:  Top 10 Up-and-Coming Tech Cities,”  http://www.forbes.com/ 
entrepreneurstechnology/2008/03/10/columbus-milwaukee-houston-ent-tech-
cx_wp_0310smallbizoutlooktechcity.html     
33 US Marine Corps, “Mission Statement,” http://www.yuma.usmc.mil/info.mission.html  
34 US Fish and Wildlife Service, “Kofa National Wildlife Refuge,” www.fws.gov/southwest/refuges/arizona/kofa  
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of WWII, including the creation and assessment of troop and vehicle movement methods through 
rice paddies (useful for an invasion of Japan), including plantings of rice and hemp plants.  
Testing continued until conclusion of WWII in 1945, with the Test Center closing five years 
later.  Reopened in 1951 as the Yuma Test Center, it was reassigned to the US Army Material 
Command in 1967 and renamed Yuma Proving Ground (YPG).35 
 
 Located approximately 32 miles northeast of the city of Yuma, YPG is the principal non-
agricultural employer in Yuma County and accounts for approximately 20% of its land area.  
With over 1,700 military and civilian employers, it is Yuma’s single largest employer of civilians 
and one of the largest consumers of local goods and services of all Government organizations in 
the country.  Operated by the Army, the Proving Ground conducts approximately 100 different 
tests for the military at any single time on approximately 1,300 square miles of test and 
evaluation ranges.  All totaled, YPG serves as the steward of natural resources for over 838,000 
acres of land covered by the roughly L-shaped installation.36 
   
 YPG is composed of four parts:  the Garrison, the Proving Ground – Test Center, the 
Tropic Regions Test Center and the Cold Regions Test Center. 
 
 II.3.4.1.  Garrison 

 
 The mission of the Yuma Garrison is to provide professional garrison services to the 
military community in a manner that they expect and deserve, building and maintaining the 
infrastructure systems at YPG.  It is responsible for 603 buildings totaling 2,065,527 sq ft, 214 
housing units, 183 miles of paved roads, 822 miles of paved roads, 383 miles of electric lines, 
and 12 sewage lagoons.37 
 
 II.3.4.2.  Yuma Proving Ground (YPG) 

 
 Although YPG is an Army installation, it conducts testing activities for all military 
services, plus law enforcement agencies such as the Border Patrol and various police 
departments and private firms.  Tests are also conducted for friendly nations such as Britain, 
Sweden, Germany, Canada, Singapore, Japan, Saudi Arabia, Italy, France, Israel and others.  
Over 90 units of troops (mainly Army and Marine) train in the area for realism of terrain and 
weather conditions (approximately 9,000 to 10,000 soldiers per year).38  
 
 YPG is part of the Army Test and Evaluation Command and contains over 1,000 miles of 
paved and unpaved roads, the longest overland artillery range in the nation, DoD’s most highly 
instrumented helicopter test range, 600 miles of fiber optic cable, and six airfields with control of 
over 2,000 miles of unrestricted airspace – all on an installation larger than the state of Rhode 
Island.39  Activities conducted by YPG: 

                                                 
35 Yuma Proving Ground, Yuma Proving Grounds History, 
http://www.yuma.army.mil/garrison/sites/about/history.asp  
36 Yuma Proving Ground, “Facts and Figures,” http://www.yuma.army.mil/garrison/sites/about/facts.asp  
37 Ibid. 
38 Yuma Proving Ground, “Learn More About YPG!,” http://www.yuma.army.mil/chub_what.shtml  
39 Yuma Proving Ground, “Yuma Proving Ground,” http://www.yuma.army.mil/tc_ypg.shtml   



24 

 
 a.  Military Freefall School:  The Military Freefall School, part of the US Army John F. 
Kennedy Special Warfare Center and School, conducts training in the use of both HALO (high 
altitude, low opening) and HAHO (high altitude, high opening) procedures and platform, hands-
on and actual parachute operations.  Students come from all military services and typically 
originate from elite organizations like US Army Special Forces, Rangers, and Navy SEALS.40 
 
 b.  US Army Golden Knights:  The Golden Knights is the US Army Parachute Team, the 
most successful DoD sports team.  Two demonstration teams travel the country performing aerial 
demonstrations at air shows and special events, and compete nationally and internationally at 
skydiving competitions.  YPG hosts the Golden Knights during their annual winter training from 
January to early March.41 
 
 c.  Special Ops Coordinator School:  The Special Operations Terminal Attack Controller 
Course (SOTACC) teaches Special Forces troops the conduct of close air support missions and 
certifies them as qualified Joint Terminal Attack Controllers (JTAC).  The training is in the 
control of close air support from the ground during combat and conducts precise close-air 
support missions involving the control of multiple aircraft flying at different altitudes and 
approaching from different directions.42 
 
 d.  Calibration (TMDE):  The Yuma Test Measurement and Diagnostic Equipment 
Support Laboratory provides calibration and repair for instrumentation at YPG.  The Laboratory 
ensures that adjustable equipment is tuned and aligned in accordance with detailed 
specifications.43 
 
 e.  Aerostat:  Operated by the Air Force, Aerostat is a lighter-than-air, inflatable, 
aerodynamic balloon filled with helium and air.  Its primary mission is to provide low-level radar 
surveillance along the southwest border of the US and Mexico, Straits of Florida and Caribbean 
in support of Federal agencies involved in drug interdiction program.  It is part of a six aerostat 
team forming a radar fence along the southern US border area.44  
 
 II.3.4.3.  Yuma Test Center 

 
 The Yuma Test Center is responsible for the majority of testing and development 
activities on YPG.  Testing, training and development activities conducted by the Yuma Test 
Center: 
 
 a.  Air Delivery Capabilities:  Testing at this facility is related to aircraft system 
hardware, and hardware and procedures associated with preparing personnel and loads for air 

                                                 
40 Yuma Proving Ground, “Free Fall School,” http://www.yuma.army.mil/tc_ypg_tenant_mfs.shtml  
41 Yuma Proving Ground, “US Army Golden Knights,” http://www.yuma.army.mil/tc_ypg_tenant_gk.shtml  
42 Yuma Proving Ground, “Special OPS Coordinator School,” http://www.yuma.army.mil/tc_ypg_tenant_socs.shtml 
43 Yuma Proving Ground, “Calibration (TMDE),” http://www.yuma.army.mil/tc_ypg_tenant_calibration.shtml 
44 US Air Force, “Tethered Aerostat Radar System Fact Sheet,” http://www.af.mil/factsheets/   
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delivery.  It is the only military facility for certifying air drop cargo and ammunition loads.  Air 
support testing is supported by the proximate Laguna Army Airfield.45  
 
 b.  Ground Combat Systems:  Activities include the development of all aspects of terrain-
based equipment , including small arms to long-range artillery, plus mine and mine removal 
systems and track and wheeled vehicles in a desert environment.46 
 
 c.  Aircraft Armament:  The testing of aircraft weapons, munitions, fire control systems 
and target acquisition systems takes place on Cibola Range, 860 acres dedicated solely to 
aviation testing.  It is the DoD-designated site for helicopter armament testing.47 
 
 d.  Unmanned Systems:  Yuma Test Center hosts the development of Unmanned Aerial 
Systems (UAS), Small Unmanned Ground Vehicles (SUGV), and Unmanned Ground Sensors 
(UGS).48 
 
 e.  Automotive Test Division:  This Division provides test services and engineering 
expertise to automotive industry developers working for the military and also for the private 
sector.  It contains equipment for the testing of tracked combat support vehicles, agricultural 
equipment, amphibious vehicles and wheeled vehicles to Class 8-sized trucks and larger, as well 
as facilities for the testing of soldier equipment and general equipment including chemical- 
biological defense.  Terrains and road types include paved inclines, side slopes, obstacles, 
calibrated ride and handling (RMS) courses, a skid pad for dry and wet pavement handling, and 
various material mud courses with adjustable moisture content.49 
 
 f.  Ranges:  Yuma Test Center contains three main ranges:  KOFA, Laguna Test Area, 
and Cibola (figure II.3.2 following) 
 

                                                 
45 Yuma Proving Ground, “Air Delivery Capabilities,” http://www.yuma.army.mil/tc_ytc_core_ad.shtml  
46 Yuma Proving Ground, “Ground Combat Systems,” http://www.yuma.army.mil/tc_ytc_core_gcs.shtml 
47 Yuma Proving Ground, “Aircraft Armament,” http://www.yuma.army.mil/tc_ytc_core_aa.shtml 
48 Yuma Proving Ground, “Unmanned Systems,” http://www.yuma.army.mil/tc_ytc_core_us.shtml 
49 Yuma Proving Ground, “Automotive Test Division,” http://www.yuma.army.mil/tc_ytc_core_auto.shtml 
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Figure II.3.2  YPG Test Ranges 

 (Yuma Proving Ground Website, http://www.yuma.army.mil/tc_ytc_instfac.shtml) 

 
  f.1.  KOFA Firing Range:  KOFA Range contains several test areas:  Main Front 
Area (21 permanent firing positions, ammo storage and environmental simulation facilities), 
Terminal Ballistics Evaluation Area (instrumented impact areas), and Extended Range Munitions 
Area (maximum range of 75,000 meters with 65,000 meters under tracking surveillance).  
Included in the KOFA Range are: 
 
  - Automatic Weapons and Ammunition Test Ranges  
  - Tank Accuracy Range 
  - Mine, Countermine and Demolitions Complex (considered the western 
 world’s most advanced mine test facility).50 
  
 One of the proposed solar field sites is located in the Kofa Range. 
 
  f.2.  Laguna Test Area:  The Laguna Test Area provides special test courses to 
measure vehicular performance data over natural desert terrain, including: 
 

                                                 
50 Yuma Proving Ground, “Kofa Firing Range,” http://www.yuma.army.mil/tc_ytc_instfac_kofa.shtml 
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  - Tank:  Level Cross-Country, Gravel, Hilly Cross-Country A and B 
  - Truck:  Gravel, Level, Cross-country East Loop and West Loop 
  - Middle East Desert Test Course 
  - Paved Dynamometer51 
 
  f.3.  Cibola Range:  Aircraft-related activities take place on north-south Cibola 
Range, which contains 840 square miles of controlled unrestricted airspace over challenging 
terrain and allows helicopters a 360-degree field of fire.  Areas included in the Cibola Range 
include: 
 
  - Air-to-Ground Aircraft Armament Test Range with electronic and  optical 
instrumentation 
  - Smart Weapons Test Range with its own solar-generated power system 
  - National Counterterrorism Counterinsurgency Integrated Test and 
 Evaluation Center containing hundreds of buildings, miles of paved and unpaved roads 
 and more52 
 
  The second of the proposed solar field sites is located in the Cibola Range. 
 
 II.2.3.4.  Tropic Regions Test Center 

 
 The Tropic Regions Test Center is headquartered at YPG but operates in Panama in 
dense, triple-canopied old-growth forests that block sunlight and retain moisture from frequent, 
heavy rainfalls keeping the temperature warm and humidity at nearly 100%.  It plans and 
conducts tropic environmental development tests on a wide variety of military electronic 
systems, materials, weapons, and equipment.53   
 
 II.2.3.5.  Cold Regions Test Center 
 
 The Cold Regions Test Center is headquartered at YPG but operates an outdoor test area 
of 670,000 acres with special use restricted airspace from surface to unlimited altitude centered 
at Bolio Lake Test Complex, Alaska.  Activities include the long-term environmental storage 
testing of clothing, equipment and munitions, mobility testing, firing ranges, and UAV landing 
strip.54   
   
 The information provided regarding YPG and surrounding entities serves three purposes.  
It provides situational information regarding the activities and population that would be served 
by a utility-scale renewable energy plant, possible environmental roadblocks to the construction 
of a utility-scale renewable energy plant, and issues affecting the selection of the type of 
renewable energy used for generation.  The following section discusses common renewable 
energy types currently in use for generation and their chances of working efficiently (or at all) on 
property within YPG grounds. 

                                                 
51 Yuma Proving Ground, “Laguna Test Area,” http://www.yuma.army.mil/tc_ytc_instfac_laguna.shtml 
52 Yuma Proving Ground, “Cibola Range,” http://www.yuma.army.mil/tc_ytc_instfac_cibola.shtml 
53 Yuma Proving Ground, “Tropic Regions Test Center,” http://www.yuma.army.mil/tc_trtc.shtml  
54 Yuma Proving Ground, “Cold Regions Test Center,” http://www.yuma.army.mil/tc_crtc.shtml   
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II.4.  Renewable Technology Assessments 

 
 A review of meteorological information and GIS and land study data indicates that the 
proposed EUL sites could be viable for more than one type of renewable energy.  All of the 
possible types of renewable energy discussed in this section would help the State and Federal 
governments meet requirements for renewable energy generation.  The four types of renewable 
energy that may have development potential for YPG are geothermal, biomass, wind and solar.  
In this section, the technology, significant pros and cons, major siting requirements and the basic 
suitability of lands at YPG will be discussed for each of the four types of potential renewable 
energy. 
 
 II.4.1.  Geothermal 
  
 Geothermal energy uses heat stored in the earth, either as steam or hot water.  There are 
two types of geothermal generation units:  ground source heat pump and utility-scale plants.  
Ground source heat pumps are used to directly provide heating, cooling and/or hot water for 
homes and commercial businesses.55 (Union of Concerned Scientists website).  Since the desired 
outcome for the lands at YPG is the development of an alternative energy generating plant, only 
utility-scale geothermal plant development is described below.   
 
 II.4.1.1.  Technology   

 
 All three processes currently in use pull hot water and steam from the ground, use it to 
generate power and then return it as water in order to prolong the life of the heat source.   
 
 a.  Simplest Design:  Steam is pulled directly from the ground, put through a turbine to 
generate electricity and then condensed for return to the geothermal resource area.  Generally 
known as a Dry Steam Power Plant. 
 
 b.  Flash Generation:  Very hot water drawn from the earth is quickly depressurized 
(“flashed”) into steam in order to drive the turbine. 
 
 c.  Binary System:  Hot water is passed through a heat exchanger where it heats a second 
liquid, generally one which has a lower boiling point, turning it into steam which then powers the 
turbine.56  
 
 II.4.1.2.  Significant Pros and Cons 

 
 a.  Pros:   
 
  - Geothermal plants do not depend on the weather for energy and have a stable, constant 
supply of fuel 24 hours a day, like fossil fuels.   
 

                                                 
55 Union of Concerned Scientists, “Clean Energy – How Geothermal Energy Works,”  
http://www.ucsusa.org/clean_energy/renewable_energy_basics/offmen-how-geothermal-energy-works.html  
56 Ibid. 
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 - Plants also provide reliable energy at stable prices since base load capacity is available 
24 hours a day, every day, and the price of the fuel is locked in at the creation of the plant 
through the long-term leases required to provide long-term access to the geothermal resource. 
 
 - Unlike fossil fuels, geothermal energy is developed and generated locally.57   
 
 - The surface footprint required for the equipment to withdraw required geothermal 
resources is minimal with minimal impact on wildlife. 
 
 b.  Cons:   
 
 - The location of adequate geothermal resources requires extensive (and expensive) 
geological studies before any test drillings are conducted.  The depth of thermal resources means 
high drilling and extraction costs.   
 
 - The reinjection of water back into the thermal source can cause small, frequent 
earthquakes and the decomposition of plant matter can lead to pervasive sulfur/rotten egg smell.   
 
 - By-products of the generation process requiring special waste disposal practices include 
arsenic, nickel, and silicate deposits that collect in pipes and turbines.   
 
 - Geothermal plants are often located in undeveloped natural areas, causing concern 
regarding invasive drilling, construction and operation of the plant.58 
 
 II.4.1.3.  Major Site Requirements 
 
 Generally speaking, generators in the southwest United States must have underground 
heat sources of at least 250 degrees F.  In other areas, underground heat sources can be as low as 
200 degrees for viable generation plants.  For greatest economic feasibility, the geothermal 
source needs to be as close as possible to the earth’s surface.  Since geothermal resources are        
stationary, generating plants are extremely site-specific with little locational flexibility.  
However, only a small surface footprint is required.59   
 
 II.4.1.4.  Basic Suitability for YPG 

  
 Two main considerations when siting geothermal generating plants are adequate 
geothermal resources and acceptable, accessible lands.  Most geothermal generating projects in 
the Southwest are located on lands leased from either the Federal Government or private land 
owners.  More than 75% of the land in Yuma County is owned by the United States, providing a 
large pool of land for possible siting.  However, most of the land is in use by the military for 
testing and training purposes requiring land stability for testing results accuracy, making it 
unavailable for large-scale geothermal plant siting.  Only two sites in Arizona (Clifton and 
Gillard) contain adequate high-quality thermal resources suitable for utility-level power 

                                                 
57 Western Governors’ Association, Geothermal Task Force Report, 5 
58 US Air Force Real Property Agency, Renewable Energy EUL Opportunity Task Force Report, 24-25 
59 Ibid.  
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production.60  The water temperature at these springs ranges from 158-180 degrees Fahrenheit.  
Even though temperatures may exceed 284 degrees Fahrenheit at depth, these two sites are only 
suitable for low grade steam.  Some high temperature geothermal resources exist southeast of 
Phoenix near the now-retired Williams Air Force Base.  They have never been deemed 
economically feasible .61  Regardless, Arizona Public Service has received a grant to perform 
drilling in Clifton to assess available geothermal resources for the construction of a geothermal 
power plant.  
 
 There are currently no sites considered “acceptable” for geothermal generation within the 
grounds of YPG (see figure II.4.1 following).  A 2003 report entitled Geothermal Energy 

Assessment on Military Lands produced for the Department of Defense, Naval Air Weapons 
Station, China Lake, assessed 18 military installations in the western continental United States 
for utility-grade geothermal potential and over 100 additional military areas in the west for 
possible direct-use geothermal potential.  Per the report, “the Yuma APG is an unlikely target for 
extensive geothermal exploration….Some warm springs and wells are present in the area around 
Yuma APG, and exploration for direct use applications may be warranted.”62  
 
 Based on the information reviewed, a utility-scale geothermal energy generating plant 
located on lands of the United States on YPG would not be feasible due to the lack of available 
site resources. 

                                                 
60 Arizona Department of Commerce, Geothermal Fact Sheet, 
http://www.azcommerce.com/doclib/energy/renewables_subpage_geothermal.pdf   
61 Arizona Solar Center, “Other Renewables – Geothermal Energy,” 
http://www.azsolarcenter.com/otherre/geothm1.html  
62 DoD, Naval Air Weapons Station, China Lake, Geothermal Energy Assessment on Military Lands, 104 
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Figure II.4.1  Arizona Geothermal Resources 

(Idaho National Laboratory, http://geothermal.inl.gov/maps/az.pdf) 
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 II.4.2.  Biomass 
 
 Biomass energy is heat, fuel, or electricity produced from organic materials available on 
a renewable basis.  Biomass fuels include any organic matter available on a renewable basis such 
as dedicated energy crops, forest and agricultural residues, animal waste and other materials, 
including landfill gases.  They can be liquid like biodiesel, solid like wood chips, or gaseous like 
landfill gas.  In 2001, biomass passed hydropower as the largest source of domestic power.63    
 
 II.4.2.1.  Technology 

 
 Biomass power technologies convert renewable biomass fuels to energy and heat using 
similar processes to those used with fossil fuels.  The technology used to turn biomass fuels into 
electricity can be variably scaled to provide power to a farm or remote village area or to provide 
enough power for a small city.    
 
 The four primary classes of biopower systems are direct-fired, co-fired, gasification and 
modular systems. 
 
 a.  Direct- fired:  Most of the power plants using biomass fuels are direct-fired, similar to 
most fossil fuel plants.  The biomatter is burned in a boiler to produce steam.  The high-pressure 
steam is then fed to a turbine connected to a generator to produce electricity.   
 
  b.  Co-fired:  Co-firing involves substituting biomass fuels with a portion of coal in an 
existing fossil-fuel fired power plant.  Most existing major energy plant equipment can be used 
with minor, if any, modification, making co-firing far less expensive than constructing a new 
biopower plant.  After tuning production systems, there is little to no loss in efficiency due to the 
addition of biofuels.  
 
 c.  Biomass Gasifiers:  Biomass gasifiers heat biomass fuels until they break down into a 
flammable gas.  Once harmful chemicals are removed from the biogas, it can be used in 
combined-cycle power generation systems.  This efficient power generation system combines 
gas turbines and steam turbines to produce electricity.  For future applications, gasification 
systems will be coupled with fuel cell systems.  Fuel cells use an electro-chemical process to 
convert hydrogen gas to heat and electricity with the primary exhaust being water vapor. 
 
 d.   Modular Systems:  Modular systems use the technologies previously listed, but on a 
smaller scale for use in villages, farms and small industry.  Now under development, these 
systems are anticipated to be most useful in remote areas with abundant biofuel and scarce 
electricity.64 
 
 
 

                                                 
63 DOE, Energy Efficiency and Renewable Energy, “Federal Energy Management Program Biomass Resources for 
the Federal Sector Fact Sheet,” http://www.nrel.gov/docs/fy05osti/36314.pdf     
64 DOE, Energy Efficiency and Renewable Energy Biomass Program, “ABC’s of Biopower,” 
http://www1.eere.energy.gov/biomass/abcs_biofuels.html  
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 II.4.2.2.  Significant Pros and Cons 

 
 a. Pros:   

 

 - Easily stored and can provide heat and/or electricity when needed. 
 
 - Reduces waste stream by using waste products that may otherwise be sent to landfills65 
 
 - Use of existing forest products is expected to improve health of local forests through 
prudent thinning and provide an outlet for tree waste generated by utility line maintenance and 
dying trees66 
 
 - Reduces risk of wildfires and provides air quality benefits due to the reduction in the 
open burning of forest products and agricultural residues67  
 
 - Provides a variety of energy uses including electricity, direct heat, transportation fuels, 
and specialty bioproducts.68 
 
 b.  Cons: 
 
 - Benefits of biofuel use still not considered adequate to outweigh capital, operation and 
transmission costs 
 
 - Energy production is the lowest valued use for biomass fuels 
 
 - Fuel competition and transportation costs typically preclude construction of power 
plants with enough capacity to serve as primary load plants.  Biomass energy production better 
serves as a distributed resource rather than a load resource.69 
  
 II.4.2.3.  Major Siting Requirements  

   
 Lands under consideration for biomass utility plant siting must be free of height 
requirements or restrictions (typical stacks are 105 to 165 feet tall) and be fairly flat.  Existing or 
planned infrastructure must facilitate the delivery of significant supplies of feedstock fuels.  
Typically, approximately 20-30 acres are needed (depending on plant size) for receiving, storage 
and conveyance, with transmission, road and/or rail access.   Non-urban areas are considered 
ideal to minimize effect of increased traffic and possible air quality issues brought on by constant 
delivery of fuels.  Since heating and cooling requirements require 75 million gallons of water per 
year (MGY) for boiler water with wet cooling adding an additional 176 to 202 MGY (total 
demand can be 251 to 277 MGY), the site must also have access to water.70 

                                                 
65  Arizona Department of Commerce, Biomass Fact Sheet, 
http://www.azcommerce.com/doclib/energy/renewables_subpage_biomass.pdf   
66  Ibid. 
67  Western Governors’ Association, Biomass Task Force Report, 6 
68  Ibid., 14 
69  Ibid., 6, 16, 29 
70  US Air Force Real Property Agency, Renewable Energy EUL Opportunity Task Force Report, 33-34 
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 II.4.2.4.  Basic Suitability for Yuma 

  
 Two main considerations when siting biomass fuel plants are adequate availability to 
proximate fuel resources and acceptable, accessible lands allowing the constant delivery of 
biomass fuels.  Arizona is considered to have a “fair” biomass resource potential, considering 
both biomass fuels and landfill gases.  Since roughly 27% of Arizona is covered by forest, the 
generation of electricity by forest waste is under study by interested parties throughout the State.  
Generally, the fact that 59% of these forest lands are administered by Federal agencies is seen as 
an impediment by outside parties.71  A review of available biomass resource mapping indicates 
that there are no areas considered at least “adequate” with regards to available biofuels close to 
the Yuma Proving Ground area (see figure II.4.2 following).  Even if there were local sources of 
fuels, they are not located near the proposed sites.  The activities conducted upon and the secure 
nature of YPG facilities would make the constant required delivery of fuels at any more interior 
sites (proximate to more forested areas) cumbersome at the least or, more likely, nearly 
impossible due to security issues and additional cost considerations.    
 
 Based on the information reviewed, a utility-scale biomass energy generating plant 
located on lands of the United States on YPG would not be feasible due to the lack of available 
site resources and secure nature of both the proposed site and other, more interior sites. 

                                                 
71  Arizona Department of Commerce, Biomass Fact Sheet, 
http://www.azcommerce.com/doclib/energy/renewables_subpage_biomass.pdf 



35 

 
Figure II.4.2  BLM Biomass Analysis Results 

 (BLM, Assessing the Potential for Renewable Energy on Public Lands, 2003, C22) 
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 II.4.3.  Wind 
 
 Wind energy (or wind power) is the process by which the wind is used to generate 
electricity or mechanical power.  Wind turbines convert kinetic energy in the wind into 
mechanical power, which can be used for specific tasks (like pumping water) or for a generator 
(for conversion into electricity).72  Wind power produces no toxic emissions and none of the 
emissions that contribute to global warming, and it is the fastest growing source of electricity in 
the world.73 
 
 II.4.3.1.  Technology     

 
 Modern wind turbines fall into two basic groups: 
 
 a.  Vertical-Axis Design:  Vertical-axis turbines have their blades perpendicular to the 
ground, like the eggbeater-style Darrieus model, named after its inventor.74  
 
 b.  Horizontal-Axis Design:  Horizontal-axis turbines, the most common type in use, are 
those with the axis of the blades horizontal to the ground.  These turbines typically have two or 
three blades that are operated “upwind” – with the blades facing into the wind.75  From the 
outside, they consist of three big parts:  the tower, the blades and the nacelle (the box behind the 
blades and where motion is turned into energy).  Large wind turbines, such as those used by 
utilities for grid-distributed power, range from 250 kilowatts (kW) turbines to the enormous 3.5 
to 5 megawatt (MW) turbines used offshore.  The average land-based turbines have a capacity of 
1.5 MW.76           
 
 Since wind velocity greatly increases with height, many current utility-scale wind 
turbines are higher than 400 feet, with typical rotor diameters exceeding 150 feet.  Wind speeds 
are not constant, nor can they be controlled.  In order to protect turbines from extreme wind gusts 
or high-speed sustained winds, modern blades and rotor assemblies have a feature that 
intentionally stalls them in storm-force winds.  They also have nacelles with the ability to rotate 
rotor and blade assemblies to follow shifting winds to maintain as constant a power stream as 
possible.77 
 
 
 
 

                                                 
72  DOE, Energy Efficiency and Renewable Energy Wind and Hydropower Technologies Program, “How Wind 
Turbines Work,” http://www1.eere.energy.gov/windandhydro/wind_how.html 
73   Union of Concerned Scientists, “How Wind Energy Works,” 
http://www.ucsusa.org/clean_energy/renewable_energy_basics/how-wind-energy-works.html  
74  DOE, Energy Efficiency and Renewable Energy Wind and Hydropower Technologies Program, “How Wind 
Turbine Work,” http://www1.eere.energy.gov/windandhydro/wind_how.html 
75  Ibid. 
76  Union of Concerned Scientists, “How Wind Energy Works,” 
http://www.ucsusa.org/clean_energy/renewable_energy_basics/how-wind-energy-works.html 
77  US Air Force Real Property Agency, Renewable Energy EUL Opportunity Task Force Report, 13 
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 II.4.3.2.  Significant Pros and Cons 

 
 a.  Pros: 
   
 - The fuel required is free and does not need to be imported.  Since there is no cost for the 
fuel required to produce electricity, there would be no future “fuel cost adjustments” to utility 
rates as there currently are for fossil fuels. 
 
 - Wind generation does not use water – a particular concern in the Southwestern portion 
of the United States. 
 
 - Since turbines are widely distributed (and not closely grouped), they are less likely to 
become targets for terrorists.78   
 
 - Wind turbine generation is one of the lowest-priced renewable technologies available.  
Plus, wind turbines only use a fraction of the land required for more traditional electricity 
generation plants.  Therefore, the lands under turbines placed on open areas like farms or ranches 
can still be used for compatible uses.79 
  
 b.  Cons: 
 
 -  Large radar cross sections of wind turbines can affect the ability of radar to tell wind 
turbines from aircraft.  The attendant clutter and shadowing may potentially degrade target 
tracking capabilities of aircraft.80 
  
 - Wind is intermittent and does not always blow when electricity is needed.81 
 
 - While wind power completes with conventional generation sources on a cost basis, 
initial capital investment is much higher than traditional fossil-fuel generators.82 
 
 - Transmission is an issue as wind farms are often in remote locations.83 
 
 - Noise and the effect of flashing lights from towers may impact nearby home areas. 
 
 - There is a risk of increased bird and bat deaths.  Siting investigations now generally 
includes investigations into locations of proximate major bird flyways. 
 

                                                 
78  Western Governors’ Association, Wind Task Force Report, 10 
79  DOE, Energy Efficiency and Renewable Energy Wind and Hydropower Technologies Program, “Advantages and 
Disadvantages of Wind Energy,” http://www1.eere.energy.gov/windandhydro/wind_ad.html 
80  US Air Force Real Property Agency, Renewable Energy EUL Opportunity Task Force Report, 14 
81  DOE, Energy Efficiency and Renewable Energy Wind and Hydropower Technologies Program, “Advantages and 
Disadvantages of Wind Energy,” http://www1.eere.energy.gov/windandhydro/wind_ad.html 
82  Ibid. 
83  Ibid. 
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 - As wind farms are constructed closer to towns, towers have become taller and 
construction on ridges has become more common (ridges are the best locations for wind) visual 
impacts have become an issue.84  
 
 II.4.3.3.  Major Siting Requirements 

 
 Wind is a form of solar energy, generated by uneven heating of the atmosphere, 
irregularities of the earth’s surface and rotation of the earth.  These factors cause temperature 
differentials between air masses, creating wind flow patterns.  Wind flow patterns are modified 
by vegetation, bodies of water and the earth’s terrain.85  Therefore, the most valuable sites for 
wind power are those with large pressure differentials undisturbed by surface features or other 
sources of turbulence.  The highest capacity sites are offshore and ridgelines, where the air flows 
over the ridgeline like air over an airplane wing. 
 
 Typical wind farm development calls for the following approximate acreage:  0.25 to 
0.50 acres per turbine tower with 5-10 turbine diameters of spacing between turbines (the larger 
the turbine, the larger the area required to mitigate turbulence disturbance from adjacent 
turbines).  This area includes support facilities such as roads and support structures.  It does not 
involve buffer zones.86 
 
 Buffer zones around windfarms are growing in prominence.  These buffer zones would 
serve to protect not only the windfarms themselves, but also provide protection from noise and 
increased visual desirability and increase habitat quality.  One such buffer type currently in use is 
farming, even if the land upon which the windfarm sits is not agricultural in use.  
  
 II.4.3.4.  Basic Suitability for YPG 

  
 Until recently, Arizona has not been known to possess the resources for commercial-
grade wind energy.  However, more recent studies by the National Renewable Energy 
Laboratory identified several areas of commercial-grade wind capacity in the state87  A review of 
figure II.4.3 shows that there are no commercial-grade wind resources either on or near YPG.  
Commercial-grade wind resources are those of Wind Power Class 3 or above. 
 
 The lack of commercial-grade wind resources plus possible interference with aviation 
testing and training activities at YPG and the proximate Barry M. Goldwater Air Force Range 
preclude the development of utility-scale wind power generation facilities at the proposed sites. 
 
 The Barry M. Goldwater Air Force Range, located below YPG (below Interstate 8), is 
under the control of the 56th Fighter Wing Range Management Office.  The mission of the 56th 
Fighter Wing is to train and produce the world’s finest F-16 pilots and crew chiefs for the US 

                                                 
84  For noted and preceding two list items:  Western Governors’ Association, Wind Task Force Report, 10 
85  DOE, Energy Efficiency and Renewable Energy Wind and Hydropower Technologies Program, “How Wind 
Turbines Work,” http://www1.eere.energy.gov/windandhydro/wind_how.html 
86  National Renewable Energy Laboratory, “Wind Farm Area Calculator,” 
http://www.nrel.gov/analysis/power_databook/calc_wind.php  
87  Arizona Department of Commerce, Wind Fact Sheet, 
http://www.azcommerce.com/doclib/energy/renewables_subpage_wind.pdf 
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and allied forces.  The Fighter Wing trains personnel and maintains resources to meet 
contingency and wartime tasking and controls the entire fighter-training mission at Luke Air 
Force Base, the operation of the support squadron, the training squadron, the light fighter 
squadrons of the F-16 Fighting Falcons and two detachments.88 

                                                 
88 Luke Air Force Base, “56th Operations Group,” http://www.luke.af.mil/library/factsheets/factsheet.asp?id=5003  
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Figure II.4.3  Arizona 50 m Wind Power 

 (Arizona Solar Center, www.azsolarcenter.com/images/az-50mwind.gif) 
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 II.4.4.  Solar Energy 
 
 Solar energy generation includes stand-alone, off-grid remote power systems, on-grid, 
distributed power generation at homes and commercial buildings and utility-scale generation 
plants.  The available technology for site-located, on-grid distributed power sources is 
mentioned, but the bulk of the information provided in this section relates to those technologies 
most suited for utility-scale solar power generation plants. 
 
 II.4.4.1.  Technology 
 
 Photovoltaic (PV) and concentrating solar power (CSP) are the two most commercially 
available technologies.   
 
 a.  Photovoltaic (PV):  PV applications generate energy directly from sunlight by an 
electronic process that occurs naturally in certain materials.  It can be used to power small 
devices such as calculators or road signs to homes, large stores and businesses.  PV is used both 
in small standardized applications (such as roof-top solar panels on a home) to integrated, larger-
scale devices in commercial buildings.89  The devices can be mounted at a fixed angle or on 
tracking support systems that follow the sun.  It takes approximately 10-20 PV arrays for a single 
home, although hundreds of arrays can be linked to form a PV farm for larger applications.90  
 
 Large Scale Photovoltaic Systems large enough for utility-scale applications are still 
under development and testing and are therefore not included in this review as a possible mature 
technology available for immediate use. 
  
 b.  Concentrating Solar Power (CSP):  CSP is the primary solar technology for utility-
scale generation due to lower costs.  All CSP systems focus thermal energy to run a generator 
using mirrors.  Depending on the type of CSP system used, the generation plant may require a 
large amount of water for a cooling system that condenses the steam used for power production.  
However, more recent CSP technological developments include the emergence of direct-air 
cooled cooling systems, precluding the requirement for large amounts of water and making CSP 
systems even more suitable for the desert locations in which they are planned and envisioned.   
 
 There are three main CSP technologies currently in use: 
 
  b.1.  Parabolic Trough Systems:  Parabolic trough systems use long, rectangular, 
u-shaped mirrors which rotate in a linear fashion to follow the path of the sun.  The mirrors 
concentrate the sun onto a pipeline containing oil.  The oil is then used to boil water in a 
conventional steam generator to produce electricity.91  There are currently several operating 
parabolic trough CSP systems operating in the US.  Storage systems to allow for the continuation 
of energy generation after dark or in bad weather are available but are currently not very efficient 
and tend to be expensive. 

                                                 
89  Solar Energy Industries Association, “Photovoltaic,” http://www.seia.org/solartypes.php  
90  US Air Force Real Property Agency, Renewable Energy EUL Opportunity Task Force Report, 18 
91  National Renewable Energy Laboratory, “Learning About Renewable Energy – Concentrating Solar Power,” 
http://www.nrel.gov/learning/re_csp.html  
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  b.2.  Power Tower Systems:  Power tower systems are comprised of a large field 
of computer-controlled mirrors concentrating power onto a tower holding a receiver containing 
molten salt.  The salt is heated and is used in a conventional steam generator.  The heat retention 
properties of salt allow electricity to be produced on cloudy days or hours after sunset.  There are 
no power tower systems in commercial use in the United States although test towers are in 
operation in the US and one commercial system in Spain (opened in 2007). 
 
  b.3.  Stirling Energy Dish Systems:  A mirrored dish is used to collect radiant 
solar energy to heat hydrogen gas in closed loop.  The hydrogen gas expands to drive a Stirling 
engine-generator to produce electricity.  There are currently no commercially operating Stirling 
plants in the US (although several have been proposed).92  Stirling Energy Dish Systems (or 
“Stirling Generators”) are a variation of Parabolic Dish Systems.  These systems use parabolic 
dish mirrors that track the sun and focus the energy onto a heat engine which directly generates 
electricity.93  The systems are generally very complicated and have not been successful outside 
of smaller-scale demonstration projects.94 
 
 II.4.4.2.  Significant Pros and Cons (CSP only) 

 
 a.  Pros: 
 
 - Solar energy generation is not limited to particular locations like forests, landfills or 
underground supplies. 
 
 - The desert Southwest has the best solar resources in the US.95  
 
 - Would help to meet growing electricity demand by providing greatest amount of energy 
during peak use periods.96  
 
 - Solar energy generation does not produce emissions, and the increased use of solar 
energy coupled with a decrease in dependence on coal- and natural gas-fired generation plants is 
expected to reduce greenhouse gases. 
 
 - The energy required to produce energy is free and locally available, reducing the need 
for “fuel price adjustments” on fuel bills.   
 
 - Solar systems provide increased energy security due to operational capacity off the grid 
if required. 
 

                                                 
92  US Air Force Real Property Agency, Renewable Energy EUL Opportunity Task Force Report, 19 
93  Solar Energy Industries Association, “Concentrating Solar Power,” http://www.seia.org/solartypes.php 
94  Union of Concerned Scientists, “How Solar Energy Works,” 
http://www.ucsusa.org/clean_energy/renewable_energy_basics/how-solar-energy-works.html 
95  National Renewable Energy Laboratory, “Concentrating Solar Power Research – Southwest Concentrating Solar 
Power 1000-MW Research,”  http://www.nrel.gov/csp/1000mw_initiative.html  
96  Western Governors’ Association, Solar Task Force Report, 14 
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 - Solar energy technology is mature and constantly improving and uses common 
materials such as steel and glass with minimal specialty materials required.97  
 
 b.  Cons 
 
 -  Initial capital costs significantly higher than traditional fossil fuel generation plants.   
 
 - Although CSP systems are manufactured from common materials, there is a 
manufacturing shortfall, causing delays in construction, increased prices and competition for 
completed cells.98     
 
 - Large tracts of land required for utility-scale solar generating plants are often located in 
relatively remote areas, requiring additional transmission infrastructure.   
 
 -  Water availability may be an issue, depending on the type of generating technology 
installed.   
 
 - Since solar plants require solar energy to produce electricity, long-term solar energy 
storage is required for 24-hour electricity production.  There are currently no purely solar 24-
hour generating plants.  The majority of 24-hour plants are hybrid plants, with natural gas taking 
over energy generation after all solar stores are exhausted.  
 
 II.4.4.3.  Major Siting Requirements (CSP Only) 

 
 CSP generation generally requires approximately 5-8 acres per MW but needs a 
topographical slope of less than 1%.  However, trough systems may be feasible at a slope up to 
3%, and CSP dish systems may be feasible at up to 5%.99   
 
 Water consumption is an issue with the siting of solar generation plants.  Trough and 
tower plants may require significant amounts of water, depending on the type of system 
installed:  approximately 2 MGY per MW would possibly be needed.  For example, a 500 MW 
plant would require a billion gallons per year or about 2.7 million gallons of water per day.  Solar 
storage would require additional water.  The water requirement is generally a concern because 
ideal solar energy sites under consideration have limited or strained water supplies.100  However, 
dish systems require only minimal amounts of water for mirror washing and none at all for 
cooling.   
 
 More recently, tower and trough systems may now be constructed to use dry cooling 
technologies, allowing them to consume very little water and providing for additional site 

                                                 
97  Western Governors’ Association, Solar Task Force Report, 19 
98   Ibid. 
99  US Air Force Real Property Agency, Renewable Energy EUL Opportunity Task Force Report, 21 
100  Ibid. 
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flexibility.101  However, while dry cooling would substantially reduce water requirements, it 
would decrease performance and increase costs by 10%.102   
 
 No solar plant will generate energy efficiently without adequate solar energy.  Areas with 
higher than 6.75 kWh/m2/day of average annual direct-normal resource are considered to be of 
the highest economic potential for central-site generation.  The optimum location for any solar 
plant is one with a high level of direct normal solar radiation, flat topography, proximity to a 
load center and access to high-voltage transmission lines.103    
 
 Figures II.4.4 and II.4.5 following illustrate the most promising areas of solar 
development with slopes of 1% and 3% and include solar radiation measurements.  Excluded 
from the mapping are environmentally sensitive areas, major urban areas, water features and 
available lands less than 1 square kilometer.  Also included on the figures following are existing 
power plants and transmission lines in the State of Arizona (as of 2007). 
  

                                                 
101  Western Governors’ Association, Solar Task Force Report, 7 
102  Arizona Public Service Company, Arizona Renewable Energy Assessment, 5-22 
103  Mehos and Owens, Siting Utility Scale Concentrating Solar Power Projects, 1 
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Figure II.4.4  Solar Power Prospects – 1% Slope 

(National Renewable Energy Laboratory, www.nrel.gov/csp/maps.html#az) 
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Figure II.4.5  Solar Power Prospects – 3% Slope 

 (National Renewable Energy Laboratory, www.nrel.gov/csp/maps.html#az) 
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 II.4.4.4.  Basic Suitability for YPG    
 
 A brief review of the requirements for utility-scale solar generation siting shows several 
factors indicating at least nominal suitability of lands of the US on YPG for such a project.  Per 
figures II.4.4 and II.4.5 preceding, at least one of the locations currently suggested for renewable 
energy development under the EUL program has both the 1% optimum slope (definitely the 3% 
acceptable slope) and adequate solar radiation – and is of adequate size for a 100 MW parabolic 
trough solar generation plant (with or without heat energy storage facilities) with room for future 
additions.  The land upon which the plant would rest lies in the hands of a willing partner (DoD), 
removing one of the costliest barriers to large-scale CSP development:  the cost and availability 
of land. 
 
 Utilities in the State of Arizona are currently national leaders in research and 
development of solar technology for electric generation and currently own and maintain some of 
the world’s largest solar generation facilities.104  Therefore, large-scale solar development is not 
new to the region, either in practice or study, with acknowledged issues and procedures available 
and constantly under improvement.   
 
 The AZ Renewable Energy Assessment Information (September 2007) specifically 
mentioned lands near Yuma, AZ as one of four locations in Arizona that best met the following 
criteria for the installation of a “generic 100 MW” parabolic trough utility-scale hybrid plant 
(plants with no solar storage and were fossil-fueled for energy generation after dark): 
 
 - Sufficient access to cooling water for wet cooling systems 
 - Proximate to existing 230 kV substation with a 1 mile interconnect  
 - Transmission constraints of the need for new transmission development were not 
considered for any projects in the assessment report.   
  
 According to these criteria, lands southeast of Yuma, near the Barry Goldwater Air Force 
Range were named as acceptable for the development of such a solar plant – based on current 
technology.  Solar storage capabilities were not anticipated until 2011.105  One of the sites under 
consideration for a solar generation plant at YPG is across the Interstate 8 from the site 
mentioned in the Assessment Report (figure II.4.6.1 following).  The site is located on the 
southern edge of the Kofa Range on YPG has been selected as a proposed site for the remainder 
of this paper.  It meets several of the major siting requirements listed previously: 
 
 a.  It receives adequate solar radiation energy an Approximately 5 acres per MW are 
required.   
 
 b.  It meets 1% slope requirements based on the GIS mapping provided by National 
Renewable Energy Laboratory (NERL) and Idaho National Laboratories. 
 

                                                 
104  Arizona Department of Commerce, Solar Fact Sheet, 
http://www.azcommerce.com/doclib/energy/renewables_subpage_solar.pdf 
105  Arizona Public Service Company, Arizona Renewable Energy Assessment, 5-27 
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 b.  It contains adequate lands for a 100 MW parabolic trough solar generation plant both 
with and without storage, plus room for future expansion.  Current trough technology requires 
approximately 5 acres per MW without storage.   
 
 Parabolic trough technology was chosen for the several reasons.  It is the most advanced 
and proven solar technology, with several plants in operation.  At least one plant (located in 
Spain) is operating with a stated storage capacity of 6 hours (still in “demonstration” timeline).  
Even without storage, the technology’s long operating life (30 years), less complex north-south 
tracking system (as opposed to 2-axis rotational movements required by other CSP systems) and 
dispatchability (particularly with a hybrid natural gas solar plant) has earned the endorsement of 
the Western Governors’ Association.106  The cost of the technology required for large-scale 
plants is anticipated to go down per unit as improvements to the solar panels and storage 
capabilities and an increase in the number of solar panel manufacturing plants makes production 
more efficient and increases the value of the economies of scale already provided by large-scale 
solar trough fields.  Disadvantages and development concerns will be addressed in Part III of this 
report. 
 
 On the surface, based on available land topography and solar radiation, utility-scale solar 
generation on the parcel in the YPG Kofa Range area merits further investigation.  This includes 
a review of estimated costs, transmission concerns, environmental review, regulatory issues and 
the financing vehicles available for such a project.  Any of these issues may make the 
development of large-scale solar generation facilities infeasible.  All of these issues may be 
compounded by the use of the EUL process for construction and maintenance of such a project.   
 
 
 

                                                 
106   Arizona Department of Commerce, Arizona Solar Electric Roadmap Study – Full Report, 83 
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Figure II.4.6.1  Proposed EUL Development Site 

(EUL Site Annotation Added) 
(Yuma Proving Ground Website, http://www.yuma.army.mil/tc_ytc_instfac.shtml) 
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III.  Development Issues 
 
 Availability of adequate, high quality solar fuel and topographically compatible acreage 
are not the only considerations when proposing the construction of a utility-scale solar energy 
generation plant.  Other items to consider are cost, transmission availability, environmental 
review, regulatory issues and financing considerations.  The three major barriers to the 
development of utility-scale solar generation plants are considered to be cost, transmission and 
acreage.  As previously stated, the GIS data indicates that the proposed EUL site shown in the 
previous diagram meets both topographical and solar energy availability criteria for a reliable 
generation plant – but this is not enough to make a solar generating plant feasible.   
 

III.1.  Initial Capital Cost 

 
 Two cost estimations are provided in this section:  A broad line-item itemized cost 
estimate based on market conditions and recent reported construction costs of the Nevada Solar 
One parabolic trough commercial-scale grid-connected solar generation plant dedicated in 
February 2008 (on-line June 2007).  
 
 III.1.1.  Basic Initial Cost Itemization       
  
 Solar energy is the most expensive of the renewable energy generation methods.  Several 
studies provide a wide array of cost calculations for solar trough plants.  The Arizona 
Department of Commerce provides the most straightforward of these estimations in the January 
2007 Arizona Solar Roadmap.1  The estimations in this report are the synthesis of information 
received from solar manufacturers and developers operating (or planning to operate) in the State 
of Arizona who were consulted for this report.   
 
 Initial Capital Cost Without Storage:   $3,800/kW 
 Heat Storage Capability:   $350-$400/kW 
 Transmission Line Extension:   $500,000-$1M/mile for 230-500kV Lines 
  
 The above capital costs do not include lands, rights-of-way, initial studies, the permitting 
process or any additional substations that may be required for the operation of such a facility.  
The recent construction and dedication of a utility-scale parabolic trough CSP plant in Nevada 
provides a total-cost perspective.  
 
 III.1.2  Nevada Solar One 
 
 Dedicated February 2008 (but in operation since June 2007), Acciona Nevada Solar One 
is a utility-scale, grid-connected, commercially operating parabolic trough solar generation plant 
located approximately 30 minutes southeast of Las Vegas.  The third largest solar plant in the 
world, it was built by private backing (Acciona, a Spanish company) with some DOE 
investment.  Sierra Pacific Power and Nevada Power hold a Power Purchase Agreement for its 
entire output, providing power at 13-17 cents per kW (although the cost could go down to 10 
cents per kW).  Construction was completed in 16 months.  The plant covers 400 acres, with 300 

                                                 
1  Arizona Department of Commerce, Arizona Solar Electric Roadmap Study – Full Report, 83 
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acres for the solar field.  The solar field has 760 parabolic concentrators, 180,000 mirrors, 18,240 
solar receivers, and a sun tracking system and uses transfer fluid heated to 735 degrees F to 
generate steam.2  The 64 MW (maximum capacity of 75 MW) plant was financed through a 
leveraged lease structure with an investment of $260 Million US Dollars.3  The leveraged lease 
financing structure is discussed in Section III.4.5 following.   
 

                                                 
2  Acciona Nevada Solar One, Nevada Solar One Fact Sheet  
http://www.nevadasolarone.net/themes/zen/pdfs/NSO_FactSheet_Insert.pdf 
3   Acciona Nevada Solar One, “Acciona Energy Closes Long-term Financing on Nevada Solar One,” 
http://www.nevadasolarone.net/press-releases/Acciona+Energy+Closes+Long-Term+Financing+on+Nevada+Solar  
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III.2.  Transmission   

 
 Several studies of electricity market trends, market monitoring strategies and renewable 
energy and future electric growth all state that transmission congestion concerns and future 
transmission needs are not included in cost calculations because the studies would then become 
either unwieldy or appear prohibitively expensive.  Some reports attempt to minimally account 
for transmission costs and affects of congestion by linking it to price increases during demand 
spikes.4  All reports state that future study of any recommendations or market changes should 
include extensive study into congestion issues.   
 
 Transmission congestion and shortfall are already issues in the southwest US and subject 
to ongoing study.  The multitude of issues pertaining to transmission siting and availability 
generally down to two:  cost and availability (including connecting to existing and/or 
constructing new). 
 
 III.2.1.  Basic Capital Costs 
  
 Assuming that transmission capacity is available and all permits approved, Arizona 
Public Service (APS) estimates the following transmission and substation costs in a March 14, 
2007 presentation5 to prospective bidders for their renewable energy Request for Proposals: 
 
 Cost estimates quoted below are for a single circuit line, are in 2007 dollars, and do not 
include costs for line siting (including obtaining a required Certificate of Environmental 
Compatibility (CEC)) or any rights-of-way or other lands.  APS assumes that the Interconnect 
Party would acquire the CEC and any required land rights. 
 
 500 kV: $2,600,000 per mile of transmission line 
 345 kV: $1,700,000 per mile of transmission line 
 230 kV: $1,600,000 per mile of transmission line 
   69 kV: $   400,000 per mile of transmission line. 
 
 Note:  Considering the usual placement of solar generating plants in remote locations, the 
current proposed EUL site for a solar generating plant on YPG can be considered “proximate” to 
the nearest high-voltage power line.  The following substation cost estimates are included in case 
such a substation is required.  A review of adjacent APS power lines shows that there is no 
proximate substation (figure III.2.1 following). 

                                                 
4  Barmack, A Regional Approach to Market Monitoring in the West, 26 
5  Arizona Public Service, “APS Transmission Update – March 14, 2007,” www.aps.com  
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Figure III.2.1  APS Transmission Network 

(EUL Site Annotation Added – Red Star) 
(APS, APS Transmission Update Presentation, March 14, 2007) 

 
 
   Cost estimates quoted below are for a 3 breaker ring substation, do not include the cost of 
transformers, are in 2007 dollars, assume connection into an existing transmission line, and do 
not include the cost of siting or land acquisition.  APS assumes that the Interconnect Party would 
acquire any required land rights. 
 
  500 kV: $10,500,000 interconnect cost 
  345 kV: $  5,700,000 interconnect cost  
  230 kV: $  4,100,000 interconnect cost 
    69 kV: $  2,400,000 interconnect cost6 
     
 III.2.2.  Interconnection Process 
 
 Any generation facility over 20 MW must follow the Large Generator Interconnection 
Process in order to connect to the APS power grid.  The process shown in figure III.2.2 is in 
addition to other required studies, including any pre-requisite siting and environmental work, and 
does not preclude additional review by the Arizona Corporate Commission (see Section III.2.2).  
It is also a separate process from the siting of the utility plant itself.   
 

                                                 
6  Arizona Public Service, “APS Transmission Update – March 14, 2007,” www.aps.com 
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Figure III.2.2  APS Interconnection Flow Chart  

 (APS, APS Generator Interconnection Process Presentation, March 14, 2007) 

 
 There are additional costs associated with an application for interconnection.  These costs 
include, but are not limited to: 
 
   Feasibility Study:  $  10,000 
   System Impact Study:  $  50,000 
   Facility Study:   $100,0007 
 
 The power line closest to the proposed solar generation plant is not wholly owned by 
APS, but also by San Diego Gas & Electric, with participation from the Salt River Project (for 
access to geothermal resources in the Yuma area), Welton-Mohawk Irrigation and Drainage 
District (to increase transmission import capacity) and the Imperial Irrigation District.8  
Application may be required to all three owners.  Since the line in question is an interstate line, it 

                                                 
7  Arizona Public Service, “APS Transmission Update – March 14, 2007,” www.aps.com 
8  Arizona Corporation Commission Utilities Division, Arizona Corporation Commission Fourth Biennial 

Transmission Assessment – 2006-2015, 73 
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may also be subject to Federal Energy Regulatory Commission procedures.  The line is also 
located within a National Energy Congestion Corridor.  The implications of this designation are 
explained in Section III.2.5.1 following. 
 
 III.2.3.  Current and Projected Transmission Capability Availability 
 
 Even if all applicable requirements are met and all funds are in place, there is no 
guarantee that any transmission capability is available for use by the proposed generation plant 
either immediately or in the near future – no matter how much the Southwest needs additional 
electricity to support its growing population and economy.  The lack of transmission capability 
creates congestion.  It doesn’t matter how much power is generated if there are not enough 
transmission facilities to safely transport it.   
    
 The following diagrams were created by APS in March 2007 to show immediate and 
immediate-future available transmission capability for market contracts.9  Note that APS 
regularly solicits Requests for Proposal for renewable energy projects that are to be connected to 
this existing grid.  There is no guarantee of future (or even immediate) access to the grid.  The 
current interconnection queue contains 23 active requests for a generation potential of 7.558 MW 
of Maximum Winter and Summer Electrical output throughout the APS Arizona transmission 
system.10  Figure III.2.3 shows the APS transmission system as of 2007. 
 
 

                                                 
9  Arizona Public Service, “APS Transmission Update – March 14, 2007,” www.aps.com 
10  AZPS Oasis Site, “Active/Executed Agreement Queue Listing,”  
http://www.oatioasis.com/AZPS/AZPSdocs/Active_Queue.pdf  



56 

 
Figure III.2.3  2007 APS Transmission Network 

(EUL Site Annotation Added – Red Star) 
(APS, APS Transmission Update Presentation, March 4, 2007) 

 
 
 The Hassayampa-North Gila 500 kV is also known as the Southwest PowerLink 500 kV, 
115-miles of which is in Arizona.  A review of current APS line siting activity shows that a 
parallel 500 kV line, directly adjacent to the PowerLink line (figure II.2.4 following), has 
received its Certificate of Environmental Compatibility, allowing the start of right-of-way 
acquisition and the permitting process.  This line, known as the second Palo Verde / Hassayampa 
to North Gila 500 kV Transmission Line, is expected to be in service by 2012 and is expected to 
meet not only 2012 projected demand but have additional capacity available for expansion and 
for the import of additional power from power plants in and around the Palo Verde hub.11   
 
 
 

                                                 
11   Arizona Public Service, “Transmission and Facility Siting – Completed Projects,” 
http://www.aps.com/aps/general_info/Siting/siting_14.html  
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Figure III.2.4  Siting of New 500kV Line 

(EUL Site Annotation Added – Red Rectangle) 
(APS Siting Website,/www.aps.com/files/siting/pvngprojectmap.pdf) 

                        
Figure III.2.5  2007-2008 APS Transmission Capability 

(APS, APS Transmission Update Presentation, March 4, 2007) 
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Figure III.2.6  Forecasted 2009 Available APS Transmission Capability 

(APS, APS Transmission Update Presentation, March 4, 2007) 

 
 
 The possibility exists that an additional high-voltage load line may be required in the 
future in addition to the existing lines.  National policy also addresses this possible requirement – 
and the congestion the requirement reveals. 
 
 III.2.4.  Existing and Projected Congestion 
 
 The western electric grid is congested, due to lack of generation facilities and insufficient 
transmission capacity.  The Arizona Corporation Commission (ACC) and the Western Electric 
Coordinating Council (WECC), in separate reports, arrived at the same conclusion in 2007. 
 
 Arizona State Statute requires that the Arizona Corporation Commission (ACC), the 
power line and plant siting committee for Arizona for plants of 100 MW or more and 
transmission lines or 115kV or more, review, comment upon, assess the adequacy of and make 
recommendations for improving its Ten-Year Transmission Plans.  The most recent assessment, 
dated January 30, 2007 and entitled Arizona Corporation Commission Fourth Biennial 

Transmission Assessment – 2006-2015, reviewed the Ten-Year Transmission Plans submitted in 
January 2005 and January 2006.  One of the questions addressed is whether or not the submitted 
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Arizona transmission plans will reliably meet load service requirements of the state during the 
2006-2015 timeframe.12   
 
 The Yuma load center, one of the defined areas in the Assessment, is characterized as 
“resource constrained at peak loads” and dependent upon imports to meet the demand.  Peak 
demand is forecasted to exceed import capacity by as much as 1,703 hours per year by 2008.  
Most imports are delivered over the APS-owned share of the Hassayampa – North Gila 500 kV 
line13 (see figure III.2.3 preceding). 
 
 After reviewing current and forecasted system additions and upgrades in light of 
projected future load growth requirements, the Assessment found, in part, that all of the existing 
and planned Yuma area generation and transmission projects are needed to provide reliable 
transmission to the load area.14  Even with the planned addition of the second 500kV line, a 
shortfall is still predicted.  
 
 The Western Electric Coordinating Council (WECC), in its 2007 Power Supply 

Assessment (released December 2007), assessed grid capacity capability based on the generation 
resource capacity margin in MW for WECC summer and winter peak hours for forecast period 
of 2008-2016.  A capacity margin measurement (including a calculated reserve amount) greater 
than or equal to zero indicates that target requirements were met by existing supply and 
transmission capabilities.  A capacity margin measurement less than or equal to zero indicates 
that target requirements were not met and there is an energy shortfall.  Arizona is considered part 
of the Desert Southwest reason for the purpose of regional assessments and reporting. 
 
 The Desert Southwest region is currently forecasted to have its first deficit in the summer 
of 2009 (944 MW shortfall).  Even if all of the facilities currently approved for construction or 
under construction and estimated to be completed by 2013 are completed on schedule, there is 
still a forecasted shortfall of up to 1,225 MW by 2013.15  Facilities reported to the WECC 
detailing future projects that were not yet under construction or even submitted for regulatory 
review were not included in the capacity calculations due to their extremely speculatory nature.  
Even if all of these facilities were completed (adding an additional 3,000 MW of capacity), the 
Desert Southwest region would still require additional resources or import capability in the near 
future.  A significant contributor to this congestion and shortfall is the current and proposed 
transmission network.  The congestion of the southwestern energy grid has also received Federal 
attention – and an unwanted designation – in addition to the numerous completed and ongoing 
state and regional reports. 
 
 Congestion causes grid instability – something that is now considered a national security 
concern that may need Federal assistance to ameliorate.  To address this possibility, the EPACT 
2005 called for the designation of National Interest Electric Corridors. 
 

                                                 
12  Arizona Corporation Commission Utilities Division, Arizona Corporation Commission Fourth Biennial 

Transmission Assessment – 2006-2015, 3 
13  Ibid., 72 
14  Ibid., 103 
15  Western Electricity Coordinating Council, 2007 Power Supply Assessment, 6-7 
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 III.2.5.  Addressing Transmission Congestion as National Issue 
 
 The EPACT 2005 recognized that the elevation of energy stability and continuity to a 
national security concern made it, in essence, a Federal issue.  Federal Agencies were directed to 
study the state of the grid, their contribution to the current state of the grid and ways to make 
their part in the process of the approval and permitting of transmission capacity more efficient.  
These directives led to three major initiatives:  the designation of National Interest Electric 
Corridors, the study and creation of designated National Electric Corridors on lands of the 
United States and the agreement to streamline Agency coordination when reviewing 
transmission capacity permits. 
 
 III.2.5.1.  National Electric Transmission Study 

 
 As previously stated, the reliability and capability of the National Electric Grid has been 
elevated to a national security concern addressed in detail under the EPACT 2005.  Included in 
the EPACT 2005 is the requirement for the completion of a National Electric Transmission 
Study (NETS).  As directed by Section 216 of the Federal Power Act (as amended by Section 
1221(a) of the EPACT 2005), the DOE conducted a nation-wide study of electric transmission 
congestion.  Based on particular criteria, the Secretary of Energy could choose to designate any 
geographical area as a “National Interest Electric Corridor.”  The initial report was completed 
and released as directed in August 2006.   
 
 The NETS used congestion metrics based on the magnitude and impact of congestion.  
For example, the number of hours per year that a transmission constraint is operating at its 
maximum safe level is a measurement of magnitude.  Impact is measured, in part, as the cost of 
transmission lost when additional MW of electricity must be held rather than sent and sold.  Note 
that the two metrics listed above are only a small part of the actual set of variables included in 
the congestion calculations (pp. 1-2).  In the August 2006 report, Arizona is included as a 
contributor to the Southern California Critical Congestion Area and as a primary location of a 
Congestion Area of Concern.  Once released, the report was open to comment and dispute – 
because designation as a National Congested Area may trigger Federal action over State 
purview. 
 
 The NETS was updated in the October 5, 2007 Federal Register.  Under Docket 2007-
OE-02, the designation of “Southwestern Area National Corridor” was affirmed (figure III.2.7).  
The term “National Corridor” delineates and area in which, under certain circumstances, the 
Federal Energy Regulatory Commission (FERC) may authorize the modification or construction 
of electric transmission facilities” (p. 56993).  FERC involvement, already generally required for 
interstate transmission permitting, is triggered only in certain circumstance, most notably:  the 
State does not have the authority to site the project, the State has withheld approval for more than 
one year, or the state has placed such conditions upon permit approval that the project will either 
not significantly reduce congestion or is no longer economically feasible.  Note that the FERC 
permit constitutes a construction permit – rights-of-way must still be negotiated.  
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Figure III.2.7  Southwestern Area National Corridor 

 (DOE Website, nietc.anl.gov/documents/docs/NIETC_Southwest_Area_Corridor_Map.pdf) 

 
 
 Unhappy with this designation, Arizona and other states included in the Southwestern 
National Electric Corridor appealed the designation.  On March 6, 2008, the DOE affirmed the 
two National Electric Transmission Corridor designations:  the Mid-Atlantic and the Southwest 
Area National Electric Transmission Corridors as designated in 10/2007.16 (Press release).  The 
findings of congestion were considered well-founded and based on analysis that demonstrated 
that persistent transmission congestion currently adversely affecting customers exists.   
 
 The area containing YPG and the proposed solar-generation plant location are included in 
the area covered by the Southwest National Electric Transmission Corridor.  Therefore, this 
designation and attendant legislation may enter into the approval process not only for any 
possible additional main load line construction but also the construction of any line from the 
generating plant to the load line (currently running along Interstate 8, located in a designated 
BLM Utility Corridor).  
 

                                                 
16  DOE Office of Public Affairs, “Press Release – DOE Affirms National Interest Electric Corridor Designations,” 
http://www.oe.energy.gov/nietc.htm  
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 III.2.5.2.  Designated Energy Corridors on Federal Land 

 
 The EPACT 2005 also addressed the congestion issue in the western US in Section 368, 
including provisions for the designation of energy corridors on federal lands in 11 western states 
– including Arizona.  The Secretaries of Agriculture, Defense, Commerce, Energy and the 
Interior were tasked to designate corridors for oil, gas, and hydrogen pipelines and electric 
transmission and distribution facilities, to perform any programmatic environmental review that 
may be required to complete the corridor designations, and to incorporate designated corridors 
into relevant land use plans and/or resource management plans.  In October 2007, the DOE and 
DOI-BLM released the Programmatic Environmental Impact Statement [PEIS], Designation of 

Energy Corridors on Federal Land in the 11 Western States (Draft), DOE/EIS-0386.  
Cooperating Agencies included the Departments of Agriculture, Interior (USFWS) and Defense, 
and the Forest Service.    
 
 The purpose of the PEIS is to address regional environmental issues pertaining to 
designated utility corridors on federal lands (ES-8).  The minimum corridor width chosen was 
3,500 feet to allow for the siting of multiple energy transport systems.  The designation of these 
corridors does not permit, license, or direct any on-the-ground activities nor does a designation 
preclude the requirement for local, site-specific policy reviews, including National 
Environmental Protection Act (NEPA), Clean Water Act, Clean Air Act, Section 7 of the 
Endangered Species Act, and Section 106 of the National Historic Preservation Act (ES-2).  The 
designation also does not require Agencies to approve particular projects.  What the designations 
and resulting PEIS do provide is a “one door to the Federal Government” approach to utility 
permitting on federal lands and an initial environmental report on regional issues, reducing the 
scope of environmental reports required for particular sites.   
 
 Included in the Federally-owned site list under study were YPG (829,882 acres owned by 
the United States, 1,008,911 acres total), MCAS Yuma (4,985 owned, 6,232 total) and 
Goldwater Air Force Range (2,671,675 acres owned and in total).  The corridor specifically 
linked to the lands of YPG is designated Corridor 115-238, which consists of two separate 
parcels (31.5 miles long, 3,500 feet wide and 29.4 miles long, 5,280 feet wide – both tagged for 
multimodal utility transmission use) (figure III.2.8).  Also specifically included are transmission 
corridors that must be coordinated with the DoD during any project planning activities (figure 
III.2.9).  Additional coordination is required for these areas because proposed actions in those 
areas may intersect military training routes (MTR), special use areas (SUA), or other facilities 
(such as YPG and Goldwater AFR) that host low-altitude flight activities or munitions testing.  
Consultation is required to ensure that proposed transmission activities do not interfere with DoD 
activities on these sites (p. J-3).   
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Figure III.2.8  Section 368 Corridor Designations 

 (West Wide Energy Corridor Draft PEIS Website) 
(corridoreis.anl.gov/documents/dpeis/maps/part_2/cor166AZ.pdf) 
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Figure III.2.9  Section 368 Corridors Requiring DoD Coordination 

(DOE and BLM, Draft WWEC PEIS Appendix J, p. J-4) 
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 III.2.5.3.  Early Coordination of Federal Authorizations 

 
 The EPACT 2005 also recognized that a not-insignificant portion of the transmission 
development bottleneck is caused by the Federal Government.  Transmission lines often run for 
hundreds of miles, crossing not just private and municipal lands, but also lands of the United 
States administered by several different Federal Agencies – each with its own permitting process 
and requirements.  Permit applications would generally have to be submitted to every Agency, 
often requiring large expenditures to create several slightly different versions of required study 
reports tailored for each Agency’s requirements.  Even the siting of a transmission facility on one 
parcel of land may require the review and approval of several different Agencies, each 
responsible for different items. 
 
 Recognizing that disparate permitting processes increase the cost of transmission corridor 
development and hinder the development of new lines, the Departments of Energy, Defense, 
Agriculture, the Interior, and Commerce and the Federal Energy Regulatory Commission, the 
Environmental Protection Agency, the Council on Environmental Quality and the Advisory 
Council on Historic Preservation entered into a Memorandum of Understanding (MOU) dated 
August 8, 2006, entitled Memorandum of Understanding on Early Coordination of Federal 

Authorizations and Related Environmental Reviews Required in Order to Site Electric 

Transmission Facilities to meet coordination requirements imposed by the EPACT 2005. 
 
 The EPACT 2005 declares that it is national policy to enhance and increase cooperation 
and communications among Federal Agencies with authority to permit and site power lines on 
lands they administer.  The MOU establishes a framework for early cooperation and participation 
that will enhance coordination of all applicable land use authorizations and related 
environmental, cultural, and historic preservation reviews and any other approvals required 
under Federal law in order to site an electric transmission facility. 
 
 The point of the EPACT 2005 directive is to streamline and standardize (to the extent 
possible) the information required for approvals for the placement of power lines on Federal land 
in an attempt to have the person requesting permission not have to produce several reports that 
may only be slightly different – one for each different Agency.  Possibly the most significant part 
of this MOU is the shift of multi-Agency coordination from the party requesting a permit (or 
permits) to the Agencies themselves.   
 
 An Agency receiving a request for transmission facility siting must determine whether or 
not multi-Agency review is required – and then notify both DOE and other Agencies – a “one 
door” policy for electric facility siting.   
 
 The designation of utility corridors on lands of the United States in 11 western states, the 
inclusion of the proposed solar plant development site in a National Electric Congestion Corridor 
and the anticipated streamlined permit process for line siting on Federal lands my significantly 
affect future transmission construction.  Lines may be permitted against the wishes of the state 
due to congestion (if several criteria are met), study costs may go down with the reduction in the 
number of different reports required and permitting timelines may shorten due to improved inter-
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Agency cooperation.  However, at the current time, transmission availability is still a major issue 
for any proposed generation plant in Arizona.   
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III.3.  Environmental Review 
 
 This section is not intended to be an inclusive list of all required reviews for a project of 
this type.  The location of a generating plant of this type on federal land does not preclude any 
and all regulatory requirements, including environmental reviews for both federal and state 
entities – especially those particular to the siting of transmission facilities and a large-scale 
generation plant.  Any reviews of project feasibility must include a review of project-
compatibility with YPG operations, including the effect munitions testing and flight operations 
may have on the solar generation facility – not just any effect the array my have on operations.    
 
 III.3.1.  Federal 
 
 As stated above, the use of DoD land for the proposed project does not negate the 
requirement to perform the requisite National Environmental Policy Act assessments, including 
reviews of the land use, air quality, water/biological/cultural resources, geology and soils, and 
socioeconomics of the affected environment and any environmental consequences to the areas 
affected by this project.  BLM has taken a proactive approach to environmental requirements fir 
the siting of geothermal plants by obtaining a Programmatic Environmental Impact Statement on 
their lands in 11 western states.  Since this is the first development of this type and size on 
federal lands, a review of the smaller-scale Nellis Air Force Base (AFB) Solar Array 
Environmental Assessment may reveal environmental issues particular to solar arrays on flight-
training bases. 
 
 III.3.1.1.  Nellis AFB Solar Array Environmental Assessment   

 
 Located in Nevada, Nellis AFB is one of the largest fighter bases in the world.  Aircraft 
operations occur 24-hours a day on the Nevada Test and Training Range which contains over 
15,000 square miles of airspace and 4,700 square miles of restricted land.  More then 75% of all 
live munitions used by the Air Force for training are used in the Nevada Test and Training 
Range.  Activities include operational testing and evaluation, advanced combat training and the 
development of tactics.17   
 
 Unlike the proposed YPG plant, the solar array at Nellis AFB provides the AFB with 
cost-efficient renewable energy as a supplement to existing fossil-fuel power. The 140-acre array 
site consists of a solar photovoltaic system capable of generating 18 MW of power 
(approximately 30% of the power required to power the Base) with no storage capability and no 
generation potential at night.  No power is sold to the commercial market.       
 
 A review of the Environmental Assessment18 completed in August 2006 revealed no 
unusual environmental issues created by the use of a solar photovoltaic array.  In fact, the report 
states that the production of renewable energy from the array would ultimately negate the 

                                                 
17  Nellis Air Force Base, “Nellis Air Force Base Flying Operations,” 
http://www.nellis.af.mil/library/flyingoperations.asp  
18  Nellis Air Force Base, Final Environmental Assessment for Leasing Nellis Air Force Base Land for Construction 

& Operation of a Solar Photovoltaic System, Clark County, Nevada, 
http://www.nellis.af.mil/shared/media/document/AFD-070424-018.pdf  
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irretrievable fossil fuel resources used in the construction of the plant.  Cumulative impacts 
include the assertion that the use of renewable energy to obtain up to 30% of the power 
requirements at Nellis AFB would provide a net benefit due to a reduction in the amount of fossil 
fuels used to generate Nellis AFB power and a reduction in carbon emissions.  The report 
concludes by presenting Nellis AFB as a model for the use of renewable energy on military 
bases, causing exponential growth in benefits to the environment.  The Environmental 
Assessment included a finding of No Significant Impact, relieving the requirement to perform an 
Environmental Impact Statement. 
 
 III.3.1.2.  BLM Geothermal Programmatic EIS (PEIS) 

 
 On June 13, 2007, the BLM announced its intention to prepare a PEIS for areas with high 
potential for geothermal energy development.  The areas under consideration for the PEIS 
include those identified by BLM, the US Department of Agriculture - Forest Service, US 
Geological Survey, the public and other stakeholders.  The entire west is open for 
consideration.19   
 
 There are three stated objectives for the PEIS process:  
 
 a.  Provide PEIS information for areas with high potential of geothermal energy 
development in order to expedite leasing activity for those areas.  Site-specific environmental 
work will still be required once a site is proposed and selected for development. 
 
 b.  Amend BLS and Forest Service Land and Resource Management Plans based on the 
results of the PEIS to include increased geothermal leasing areas available for leasing.      
 
 c.  Provide analysis so site specific that the backlog of approximately 100 geothermal 
leasing applications on hand before January 1, 2005.   As directed by the EPACT 2005, at least 
90% of these lease applications must be completed by August 8, 2010.20  
     
 An EUL Program Note:  The Notice of Availability to Lease for each of the projects 
listed under the EUL section of this report states that environmental review documents or 
Environmental Baseline Studies had been prepared and were available for Offerors to review.  
There is no stated requirement that the Offeror must produce addition documentation for 
submission with their bid.  
  
 III.3.2.  State 
  
 Generally speaking, all federal, state and local permits are obtained by the Development 
Partner under the EUL Program.  However, a brief discussion of the Certificate of Environmental 
Compatibility (CEC) required for all transmission and generation projects in Arizona is included 

                                                 
19  BLM Public Affairs, ”Press Release – BLM Launches Effort to Facilitate Renewable Energy Development on 
Federal Lands,” http://www.blm.gov/wo/st/en/info/newsroom/2007/june/NR_0706_1.html  
20   BLM, “Geothermal Resources Leasing Programmatic EIS,” 
http://www.blm.gov/wo/st/en/prog/energy/geothermal/geothermal_nationwide.html  
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to provide an example of environmental review requirements and submissions required at the 
State level for transmission projects. 
  
 Arizona State Law requires utilities to obtain approval from the Arizona Power Plant and 
Transmission Line Siting Committee (“Committee”) of the Arizona Corporation Commission 
(ACC) for power plants greater than 100MW and transmission projects of 115,000 kV or more.  
After submittal, the Committee has 180 days to review the application, open it for public 
comment and hold public hearings before making an award determination.  If the Committee 
approves the application, the applicant receives a Certificate of Environmental Compatibility, a 
formal permit document required for the construction of transmission and/or generation 
facilities.21 
  
 The CEC application appears fairly straightforward.22  It must include information such 
as descriptions of all alternate line routes (including the Preferred Route), generation stations 
and/or substations for which a CEC is needed.  Required are:  estimated costs of line routes and 
alternates, types of land ownership, jurisdictions through which the line passes or construction is 
planned, designations of the proposed sites or routes which are contrary to master plans or 
existing zoning (if any), width of corridor, length of span, maximum height of supporting 
structures, and above-ground height of conductors.  The application also specifically requests all 
dates on which the Applicant filed their required Ten-Year Plans in which the subject of the 
application is described – or a detailed explanation as to why the proposed line or site is not in a 
plan.  However, according to the Arizona Revised Statute 40-360.02 Section B, “Every person 
contemplating construction of any plant within the state shall file a plan with the commission 
ninety days before filing an application for a certificate of environmental compatibility.”  This 
disparity in submission should be clarified before any submission is submitted, or a new Ten-
Year Plan is created (if one does not exist).       
 
 The final information request in the application is a list of environmental studies the 
Applicant has already performed and what studies they intend to perform.  According to the 
completed application reviewed, the environmental review requirements include Applicant 
adherence to NEPA review and reporting requirements.  The application concludes with the 
Applicant certifying that the proposed project is environmentally compatible. 
 
 Once received, the Siting Committee reviews the application based on the following 
criteria: 

 a.  Existing plans of the state, local government and private entities for other 
developments at or in the vicinity of the proposed site.  

   b. Fish, wildlife and plant life and associated forms of life upon which they are 
dependent.  

                                                 
21  Arizona Corporation Commission, “Arizona Power Plant and Transmission Line Siting Committee,” 
http://www.azcc.gov/Divisions/Utilities/Electric/LineSiting-FAQs.asp  
22  Arizona Public Service, “Application for a Certificate of Environmental Compatibility for the Palo Verde to Pinal 
West 500 kV Transmission Project, http://www.azpower.org/pwsevbob/pdf/cec/application.pdf  
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   c.  Noise emission levels and interference with communication signals.  

   d.  The proposed availability of the site to the public for recreational purposes, consistent 
with safety considerations and regulations.  

    e.  Existing scenic areas, historic sites and structures or archaeological sites at or in the 
vicinity of the proposed site.  

    f.  The total environment of the area.  

    g.  The technical practicability of achieving a proposed objective and the previous 
experience with equipment and methods available for achieving a proposed objective.  

    h.  The estimated cost of the facilities and site as proposed by the applicant and the 
estimated cost of the facilities and site as recommended by the committee, recognizing that any 
significant increase in costs represents a potential increase in the cost of electric energy to the 
customers or the applicant.  

    i.  Any additional factors which require consideration under applicable federal and state 
laws pertaining to any such site. 

 If all of the criteria are met, the Committee approves the award of a CEC and sends the 
recommendation to the ACC for review and action.  Once the CEC is received, the Applicant can 
then begin rights-of-way acquisition and other permitting requests (if required).  If the CEC 
request is denied, the Applicant may request a re-hearing by the Committee.23 
 

 III.3.3.  United Nations Environment Programme (UNEP) Guidelines 
 
 The US is no longer the world leader in solar technology use and development.  Solar 
energy use is increasing worldwide as countries attempt to bring power to ever more remote off-
grid population centers, reduce the environmental impact of energy production, supplement 
existing energy production for growing cities and reduce dependence on imported fuels.  The 
United Nations Environment Programme (UNEP) provides guidance, support and services in an 
effort to promote the use of clean energy generation technology worldwide. 
 
 UNEP recognized that there were no worldwide standard practices for environmental 
reviews before the construction of a project or for environmental reviews of project operations.  
Environmental Due Diligence (EDD) is important not only because banks have decided to 
require such studies to help manage risk but also because there is a real danger of negative 
environmental impacts from poorly planned renewable energy facilities.  Per UNEP, “due 
diligence” background and analysis work originates from the US and serves the entrepreneur, 
owner, executive or lender in their decision-making.  A brief overview of the guidelines 
presented in Environmental Due Diligence (EDD) Process for Solar Thermal Energy Systems is 
included in this report because foreign investment in US solar development currently exists and 

                                                 
23  Arizona Corporation Commission, “Arizona Power Plant and Transmission Line Siting Committee,” 
http://www.azcc.gov/Divisions/Utilities/Electric/LineSiting-FAQs.asp 
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is predicted to grow.  Familiarity with what has been presented as the world EDD standard may 
be helpful when working with foreign companies investing in the US.   

 

 The process consists of three stages: 
 
 a.  Establishing the regulatory framework:  Environmental laws provide the background 
for determining the main issues that should be considered for the EDD process.  Both existing 
regulations and policy and potential future changes to policy and possible affects on the project 
should be considered. 
 
 b.  Conducting the environmental appraisal:  The environmental appraisal is comprised of 
four main steps:  assessing the environmental risk, determining mitigation measures, estimating 
the cost of the risk management and reporting the results.   
 
 c.  Monitoring the project:  The final stage is the monitoring and environmental 
evaluation of the project.  This serves two purposes:  ensure that the project sponsor complies 
with applicable environmental standards and contract requirements and keep track of ongoing 
environmental impacts and the effectiveness of mitigation measures. 
 
 UNEP provides a checklist of environmental and social risk assessment items for 
evaluating solar thermal systems.  Items include: 
 
  - thermal or chemical pollution of local waterways 
  - accidents  
  - land use and facility siting 
  - depletion of local water resources 
  - visual impact.    
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III.4.  Cost Summary Table 

 

 A rough cost estimate for a proposed 100 MW CSP plant at YPG based on the 
information provided Section III.1 through Section III.3 is presented below.  The list given in the 
table below is not an inclusive list, as any number of variables and additional costs may affect 
this project.  Not all items currently have cost estimates associated with them (“TBD”), but will 
be necessary for the construction of such a plant.      
 

  

Category Item Estimated Cost 

Solar Plant Equipment Cost Basic Plant $380,000,000 

 Heat Storage Capacity $  40,000,000 

Transmission  Line Extension (APS Estimate) $  13,000,000 

(Five mile, 500 kV line) Substation $  10,500,000 

Known APS LGIP Costs Feasibility Study $         10,000 

 System Impact Study $         50,000 

 Facility Study $       100,000 

Other Probable Costs  Rights-of-Way Acquisition - BLM TBD 

 Rights-of-Way Acquisition - Private TBD 

Studies Detailed Market Study TBD 

 Environmental Compliance – State TBD 

 Environmental Compliance – Federal TBD 

Siting Plant Siting Requirements TBD 

 Transmission Line Siting Requirements TBD 

Miscellaneous  TBD 

 TOTAL: $443,660,000 
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III.5.  Financing Considerations 
 
 Renewable energy projects, regardless of how many are in operation or for how many 
years, are considered speculative projects.  As such, “classic” debt financing (with fixed interest 
rates and repayment schedules) is often difficult to find.  They are more expensive to construct 
than traditional fossil-fuel generation plants (higher initial capital costs), the energy they produce 
is more expensive that that produced by transitional fossil-fuel generation plants, and are 
generally less efficient than fossil-fuel plants.  Fossil-fuel plants are also heavily subsidized by 
federal, state, local and even private monies.   
 
 In order to compete on an investment and development level with fossil-fuel generation 
plants, renewable energy requires both its own set of incentives and inventive financing 
mechanisms to account for the speculative nature of the investment.  Incentives and sources of 
funding include Renewable Energy Credits, Renewable Energy Tax Credits, Federal renewable 
energy grant and development dollars and an international investment market for renewable 
energy projects.  Unique financing vehicles include leveraged leases and Power Purchase 
Agreements.  No discussion of renewable energy technology financing is complete with a 
discussion of risks, risk premiums and the role of insurance in the financing of renewable energy 
projects.  
 
 III.5.1.  Renewable Portfolio Standards and Renewable Energy Certificates 
 
 A renewable portfolio standard (RPS) is a requirement that retail electricity suppliers 
obtain a minimum quantity of eligible renewable energy or capacity, measured as absolute units 
(kWh or MW) or as a percentage share of retail sales.  RPS requirements generally apply to retail 
electricity suppliers, also known as load-serving entities, regulated utilities or any entity 
responsible for end-use electricity sales.24    
 
 Several states use RPS as a means of encouraging investment in renewable energy 
technologies (figure III.4.1).  Failure to meet RPS goals generally results in a penalty.  There is 
currently no Federal RPS standard.  Arizona’s RPS (aka RES in Arizona) goal, established 
through regulatory action as opposed to legislation, is that retail electricity suppliers obtain at 
least 15% of their electricity for sale from renewable energy sources.25  Many programs that 
require adherence to RPS also use Renewable Energy Certificates (REC), a commoditized RPS 
unit. 
  

                                                 
24  Wiser, Renewable Portfolio Standards:  A Factual Introduction to Experience from the United States, 5 
25  Ibid., 2 
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Figure III.5.1  States with RPS Currently in Place 

(Pew Center on Global Climate Change, www.pewclimate.org/docUploads/images/RPS%209%205%2007.JPG) 

 
 
 Renewable Energy Certificates (RECs) are created when 1 MW of renewable energy is 
created and can be traded separately from the underlying energy.  Purely a financial product, it 
represents the environmental benefits associated with the 1 MW of clean energy.  RECs are 
tradable, bought by companies that need to meet requirements and sold by those who have 
available RPS capacity on various “green” energy markets.  The use of RECs increases both the 
flexibility of compliance and compliance tracking, reducing the cost of compliance-monitoring 
activities.26  Renewable energy projects often factor the sale of RECs created by the project into 
the project financials.             
 
 III.5.2.  Renewable Energy Tax Credits 
 
 There are several different available renewable energy tax credits available for the 
production of renewable energy generating equipment, personal-use renewable energy 
installations, renewable energy generation installations on commercial buildings and business 
locations and several other facets of renewable energy use.  The most important tax credit for the 
proposed solar generating plant at YPG is the commercial solar tax credit.  A tax credit is a 
dollar for dollar reduction of an entity’s Federal tax burden. 
 
  The commercial solar tax credit is 30% of the tax credit basis that an entity has invested 
in eligible property that is put into service by the end of 2008 and 10% for those eligible 
properties put into service prior to 2006.27  Eligible only for use in the United States, commercial 
solar tax credits cannot be claimed on equipment used by a party not subject to US income taxes.  

                                                 
26  Wiser, Renewable Portfolio Standards:  A Factual Introduction to Experience from the United States, 4 
27  Solar Energy Industries Association, Guide to Federal Tax Incentives For Solar Energy, 1 
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Thus, the use of the equipment by a government agency or other tax-exempt entity removes the 
use of the tax credit.28   
 
 All new equipment associated with CSP plants is eligible.  No tax credits can be claimed 
for transmission lines or substations required to move the electricity and may only be claimed for 
plant equipment up until the point of operation.  Solar generating plants must meet more 
stringent criteria to be considered “put in service” than others – it must be synchronized to the 
grid and in daily operation.  Showing that the facility could be put into operation is not enough.29  
 
 The availability of the solar commercial tax credit is considered one of the major reasons 
(if not the most important reason) the solar industry has thrived over the past three years.  Many 
current developers of utility-scale solar development depend on this tax credit to make their 
financials work.  In the simplest case, the amount the company paid to purchase and install the 
facility is multiplied by 30%, reducing the amount of their Federal tax burden.  Solar energy is 
already the most expensive of the renewable energy types to construct.  The 30% credit helped 
balance the initial cost of construction with the anticipated cash flows.  The loss of the credit 
may be enough to remove any reasonable returns for proposed generation facilities.  The 
development of solar generating plants, while a nice thing to do for the environment, is still a 
business and must make financial sense for financial institutions to provide initial capital.  
 
 The current 30% tax credit expires at the end of 2008, reverting to the original 10% credit 
rate.  The current Attempts to date to extend the 30% credit have failed.  Since the existing credit 
only applies to facilities in production by the end of 2008, sales of solar equipment have already 
started dropping off.  The American Council on Renewable Energy estimates that the solar 
industry faces cancellation of up to 45 GW of projects in 45 states if the credit is not renewed.30    
    
 Since the US makes up only about 5% of global solar market, companies that produce 
solar equipment are likely to scale back technology development and investment in the US and 
seek business overseas, where major incentives and government encouragement and support for 
the development of renewable energy remain in place.  Some US customers have contracted only 
for projects that can be completed by the end of 2008.31 
  
 III.5.3.  Government Investment in Renewable Technology Projects 
 
 There are several sources of Government funds for renewable technology projects.  
Unfortunately, many of the programs are either under-funded, inactive or have extremely 
particular criteria for accepting a project for any kind of investment.  Multiple federal loan and 
grant programs operate by putting out occasional Requests for Proposal (RFPs) for particular 
projects they see as desirable, not by requesting and receiving applications in general and 
weighing the opportunities.    One such program is the DOE Loan Guarantee Program. 

                                                 
28  Solar Energy Industries Association, Guide to Federal Tax Incentives For Solar Energy, 2 
29  Ibid., 3-4 
30  Barron, “Solar Sharpens Weapons for Incentive Battle,” Greentech Media:  
http://www.greentechmedia.com/articles/solar-sharpens-weapons-for-incentive-battle-608.html  
31  Associated Press, “Energy Bill Troubles Solar Industry,” 
http://news.moneycentral.msn.com/ticker/article.aspx?Feed=AP&Date=20080108&ID=8010630&Symbol=SPWR  
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 III.5.3.1.  DOE Loan Guarantee Program 

 
 Created by the EPACT 2005, the DOE Loan Guarantee Program was put in place to issue 
loan guarantees for eligible projects that avoid, reduce or other wise mitigate greenhouse gas 
production and employ new or significantly improved technologies in comparison to those in 
place when the loan guarantee was received.  Its principal purpose is to encourage early 
commercial use of new or improved technologies in the US.  The Loan Guarantee Program does 
not accept unsolicited renewable energy proposals meeting these criteria.  Loan guarantees are 
provided to a selected respondent in response to a request for bids from DOE.  If selected, the 
respondent would then be offered a loan guarantee.32      
  
 III.5.3.2.  Energy Conservation Investment Program (ECIP) 

 
 The ECIP is a program funded by Military Construction.  The program is for the 
improvement of energy and water efficiency of existing military Service facilities in part to 
decrease negative environmental impacts of DoD energy systems.  Proposed projects must meet 
a savings-to-investment ratio to be eligible for the program.  Additional consideration is given to 
energy projects that substitute renewable energy for non-renewable energy.33  
 
 The 2007 ECIP included renewable energy projects such as wind powered electrical 
generation at Toole Army Depot (Utah), barracks geothermal conversion (2 phases) at Fort Knox 
(Kentucky), and a photovoltaic installation at Fort Buchanan, Puerto Rico.  The Office of the 
Secretary of Defense is also using funds from the ECIP for a Renewable Project Assessment, 
Development and Implementation and also for a Renewable Energy Replication Project.  The 
wind power generation project at Fort Huachuca, Arizona had a change in cost calculations, 
making their cost ratio fall below the acceptable threshold.  It was removed from the 2007 
approved-projects list and will be considered for later ECIP awards.34 
 
 III.5.4.  International Renewable Energy Investment 
 
  The rest of the world has the same concerns regarding energy supply as the US:  climate 
change, increasing energy demand, energy security and the persistently high price of oil.  The 
flow of international investment capital into renewable energy went from $80 billion in 2005 to 
$100 billion dollars in 2006, with funds coming from stock markets, internal refinancing and the 
venture capital community.  While the majority of investment is still in developed countries, 
investment in developing countries is growing.  Wind, solar and biofuel attracted the most 
investment.35 

                                                 
32  DOE, “Loan Guarantee Program:  Program Background and Features,” 
http://www.lgprogram.energy.gov/features.html  
33  Office of the Assistant Secretary of Defense, Memorandum:  Energy Conservation Investment Program 

Guidance (17 March 1993), http://www.acq.osd.mil/ie/irm/irm_library/ECIPINST.pdf  
34  Office of the Under Secretary of Defense, Energy Conservation Investment Program 2007 Project List  

(October 3, 2007), http://www.acq.osd.mil/ie/irm/irm_library/2007ECIPNotification.pdf  
35 United Nations Environment Programme, “Press Release – Investors Flock to Renewable Energy and Efficiency 
Technologies,” 
http://www.unep.org/Documents.Multilingual/Default.asp?DocumentID=512&ArticleID=5616&l=en  
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 Recently, the US has been the largest single destination globally for venture capital and 
private equity investment in renewable energy.  In 2006, $4.9 billion dollars of new money 
entered the US to be invested in companies and projects.36  Asset financing dominated the global 
renewable energy funding mix, although the US attracted substantial venture capital and private 
equity.  Another international financing trend is the investment in new technology and 
manufacturing capacity – a known issue with the renewable energy sector (particularly solar 
energy products).37 
 
 The UNEP Sustainable Energy Finance Initiative (SEFI) was created to help the world-
wide financial sector increase investment in sustainable energy systems and infrastructure by 
helping to reduce the information and market barriers that currently discourage their investment 
in the sustainable energy sector.  SEFI facilitates the reduction in barriers by providing a central 
location for information, facilitating networking and communications, and assisting the 
development in partnerships.  One of several SEFI activities is the creation of the Sustainable 
Energy Finance Directory (SEFD).   
 
 The SEFD is an internet-based database, providing investors a place in which to register 
their interest in sustainable energy investment and a place in which those looking for financing 
for renewable energy projects can find willing partners.  The database offers several search 
options in an effort to better match project to funding source.  A search of www.sef-
directory.net/search.php using the parameters “Check All” for Finance Type, “Solar (PV and 
Thermal)” for Technology Type and “North America” for Geographic focus yielded more than 
84 different funding sources from all over the world offering funding for sustainable energy 
development in developing countries, the creation of solar technology, and the installation of 
both small- and large-scale solar projects of all kinds.  Funding partner options included small 
companies offering advisory and planning assistance to the European Investment Bank (the 
European Union’s financing institution). 
 
 III.5.5.  Leveraged Lease Financing 
  
 Leveraged lease financing is a form of structured financing (any form of finance more 
complicated than rent or straight loan).  A leveraged lease involves three parties:  the lender, the 
equity investor and the lessee.  These deals can only be done if the lender believes that the cash 
flows from the underlying asset are reliable enough for them to exchange their initial capital 
investment for a share of the cash flows.38  (Alternate energy website).  To describe it simply: 
 
 a.  The Lessor puts up some of the money to purchase the asset. 
 b.  The Lessor borrows the rest from the Lender. 
 c.  The Lender is given a mortgage on the asset and an assignment of the lease and lease 
payments.  

                                                 
36  United Nations Environment Programme, Global Trends in Sustainable Energy Investment 2007, 15 
37  Ibid., 17 
38  Alt Energy Stocks, “Structured Leveraged Concentrating Solar Power?” 
http://www.altenergystocks.com/archives/2007/09/structured_leveraged_concentrating_solar_power.html  
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 d.  The Lessee makes payments to the Lessor who pays the Lender.39 
    
 The Lessor always borrows money on a non-recourse basis, making the Lender look to 
the Lessee for repayment of the loan if there is an issue later.  Leveraged Lease agreements 
generally involve a purchase option, with or without and early purchase option.40   
 
 The Acciona Nevada Solar One Generating Station was financed through a leveraged 
lease in the amount of $266 million.   
 
  III.5.6.  Power Purchase Agreements 
 
 Power Purchase Agreements (PPAs) were created especially for solar financing.  APS is 
using a PPA instrument for their latest RFP for CSP generation.  Per a PPA, one party finances, 
constructs and maintains the solar generating plant.  The other party, usually a utility or other 
retail energy provider agrees to purchase all of the energy produced for a fixed price over a long 
period of time, generally 30 years.  Common throughout the sample PPAs reviewed was the 
requirement for the entity building and maintaining the solar facility be completely responsible 
for all facets of the construction:  environmental studies, all permits, interconnection and 
substation requirements, and even additional construction and equipment requirements given by 
the power-purchasing entity.41 
 
 As stated in the renewable energy credit section above, PPAs could be affected by the 
expiration without renewal of the national renewable-energy tax credits.  The companies that 
front the money for the projects depend on the tax credits – including a 30% tax break for 
commercial solar investment - to make the economics work.  PPA sales are sensitive to tax 
incentives because they tend to lure large companies to invest because they can take particular 
advantage of the tax incentives.42   
 
 Due to the uncertainty regarding the extension of the tax credit and the length of 
development time required to construct solar plants, PPAs are beginning to include tax-credit 
contingency clauses.  These clauses could call for the parties to take liquidated damage 
responsibility, meaning that they would have to pay the difference if the construction is not 
completed by the expiration of the tax credits.  Projects that will not be completed by the end of 
this year are being put on hold, with their construction contingent on the renewal of the tax 
credit.  
 
 
 
 
 
 

                                                 
39  Investorwords.com, “leveraged lease,” http://www.investorwords.com/2789/leveraged_lease.html  
40  Shank and Gough, Equipment Leasing/Leveraged Leasing, Chapter 6 (http://interet.com/article-econlevlease.htm)  
41  Sample can be found at APS website:  http://www.aps.com/files/rfp/2007_csp_ppa.pdf  
42  Barron, “Power-Purchase Agreements Could Lose Market Share,” Greentech Media:  
http://www.greentechmedia.com/articles/power-purchase-agreements-could-lose-market-share-706.html  
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 III.5.7.  Miscellaneous    
  
 III.5.7.1.  BLM Rights-of-Way for Siting Renewable Energy Plants 
 
 BLM released Instruction Memorandum No. 2007-097, Subject:  Solar Energy 
Development Policy, on April 4, 2007 establishing BLM policy, for the processing of right-of-
way applications for solar energy development on public lands administered by the BLM and 
evaluating the feasibility of installing solar energy systems at BLM projects and administrative 
facilities.   
 
 Right-of-way applications for the placement of commercial solar electric generating 
facilities are considered high priority tasks to be completed in a timely manner.  Requests for 
rights-of-way are considered on a first-come, first-served basis unless a particular site has been 
previously identified as an area of competitive leasing.  Rights-of-way are the vehicles used to 
authorize activities of this type on BLM lands.  The holder of a right-of-way authorization pays 
annual rent established by BLM using real estate appraisals.  Since the rental payment reflects 
the full use of public lands for the proposed facility (like a lease for industrial purposes), no 
additional royalty payments for electric generation are expected.43  Therefore, the placement of a 
commercial solar generating facility on BLM lands is considered the same as an industrial 
development with rental payments appraised and calculated as such.  There are no in-kind 
services or rental payments linked to revenue from the sale of electric power produced on BLM 
lands.   
 
 III.5.7.2.  Sale-Leaseback Arrangements 

 
 In a sale-leaseback arrangement, the financing institution holds ownership of the financed 
asset, using it as collateral for the loan.  Such agreements provide a certain flexibility, allowing 
participation by smaller financial institutions in large-scale projects.  Smaller financial 
institutions, generally unable to provide high amounts of long-term financing, may be able to 
provide financing for part of the initial development stage.  Costs up to commissioning can be 
financed by bank that will become the lessor, by a different institution – or both and the Lessor 
can be a bank/financial institution or the recipient of the energy under a PPA.44   
 
 III.5.7.3.  Pension Fund Patent 

 
 One method of renewable project funding was submitted for a patent.  In a nutshell:  The 
developer identifies a pension fund as a provider of credit support and enters into an agreement 
stating that the pension fund will provide full credit support for project financing.  The developer 
agrees to provide the pension fund with a fee.  Bonds would then be issued by a public authority 
or utility for the benefit of a Special Purpose Entity that develops and owns the renewable 
generation plant.  The pension fund provides credit support for the bonds, with fees paid to the 

                                                 
43  BLM, Instruction Memorandum No. 2007-097:  Solar Energy Development Policy, 
http://www.blm.gov/wo/st/en/info/regulations/Instruction_Memos_and_Bulletins/national_instruction/2007/im_200
7-097__.html  
44  KfW Bankengruppe Group Communications, Financing Renewable Energy:  Instruments, Strategies Practice 

Approaches, 17-18 
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pension fund to the credit support.  The proceeds from the bond offering are then used to finance 
the project.45 
 
 The take-away from the patent application actually appears to be two things:  Bonds may 
be used to finance renewable energy projects (and a search of projects in other parts of the world 
bears this out) and funds – pension or otherwise – have started to look at more socially 
responsible investments and are more willing to consider investing in renewable projects.  There 
are indeed renewable projects in which pension funds, hedge funds and other institutional 
investors have invested in renewable energy development.   
 
 III.5.7.4.  Independent Power Producer/Independent Energy Provider  

 
 Independent Power Producers (IPPs) must use renewable energy as a primary source for 
the generation of electricity.  Operating within franchised territories of host utilities, IPPs do not 
possess transmission facilities nor do they sell electricity on the retail market – wholesale or 
sales for resale only.  The development of an IPP-owned renewable energy generation plant on 
lands of the United States has been considered as a development and financing option in more 
than one study.  This option would have a third-party developer construct, operate and maintain a 
generating facility for wholesale sale to the grid. 
 
 An Independent Energy Provider (IEP) scenario is basically the same:  a third-party 
developer constructs, operates and maintains a generating facility of land of the United States.  
The main difference is the IEPs can sell power to the grid on a retail basis.       
 
   III.5.8.  The Role of Risk 
 
 Even though CSP is now considered a mature, profitable technology, most renewable 
energy generation plants are still considered riskier investments.  Therefore, the financial market 
will require a risk premium as payment for the uncertainty as well as for compensation for loss.  
Risk management is required to obtain viable financing for large-scale renewable energy 
projects.  Renewable energy projects have to bear not only standard commercial project risks, but 
risks particular to projects of this nature. 
 
 Standard project risks can be either commercial or non-commercial.  Commercial risks 
include credit fluctuations, general liquidity, fraud/corruption, changes in financial systems, 
competition, and business disruption.  Non-commercial risks include natural events, policy 
failures, political factors and creditworthiness.  Renewable energy projects have these concerns, 
plus the following: 
 
 a.  Fuel Supply Risk:  Risk the fuel supply is unreliable, resulting in the inability to 
generate energy in a predictable, dependable manner       
    
 b.  Performance Risk:  Risk that the plant will not operate as contracted in terms of 
quantity and time of operation 

                                                 
45  Enyrgy, LLC, “Patent Serial No. 11494426: Finance Mechanism for Renewable Energy Filed 27-Jul-2006,” 
http://www.patentdebate.com/PATAPP/20070027789  
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 c.  Demand Risk:  Risk that energy contractor for will not be needed 
 
 d.  Macroeconomic Risk:  Risk of currency devaluation, inflation or interest rate increase 
 
 e.  Environmental Risk:  Financial risk stemming from both existing environmental 
regulations and the uncertainty over possible future regulations 
 
 f.  Regulatory Risk:  The risk that future laws, regulations or the regulatory review or 
renegotiation of a contract will alter the benefits or burdens to either party 
 
 g.  Political Risk:  Risk of political violence, expropriation or convertibility 
 
 h.  Nature:  Force Majeure events 
 
 i.  Other Risks:  Includes risk of unreliable transmission system.  The fact that the 
proposed CSP plant at YPG would be the first one completed under the EUL program would fall 
into this risk category.46 
 
 There are several mechanisms, including traditional insurance, specialized supplemental 
insurance – including political risk insurance, and weather insurance – all of which do cost 
money.  Lenders may require all, some or none of the available insurance vehicles available for 
renewable energy development.  Proper, proactive risk management practices may assuage at 
least some of the concerns of the financial market.  The recommendation for the completion of 
risk management strategies is that they are to be completed first, with the utilization of financial 
instruments for risk mitigation be the final element in project risk strategy.   
 
 Risk management reviews should include the identification and quantification of risk, 
assessment of consequences of risk to project, a determination of risk tolerance limits and efforts 
to mitigate risks, with the remaining risks properly allocated and managed.47  What type of and 
how much financial instrument mitigation is required depends on additional criteria: 
 
  - whether or not the consequences of the risk are catastrophic 
 
  - whether or not the risks are truly controllable at the lowest level 
 
  -  whether or not the consequences are reversible 
 
  -  whether or not the risks are insurable 
 
  - how much it would cost to pay someone else to cover potential financial damage 
resulting from a particular risk and 

                                                 
46  KfW Bankengruppe Group Communications, Financing Renewable Energy:  Instruments, Strategies Practice 

Approaches, 23-26 
47  KfW Bankengruppe Group Communications, Financing Renewable Energy:  Instruments, Strategies Practice 

Approaches, 38 
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  -  how much is the developer willing to spend to deal with the risk management 
issues and due diligence process.48  
      
 The risk management process may seem like a common sense exercise, but the 
complexity of renewable energy projects may make the risk management and mitigation process 
both time-consuming and expensive.  Since the risk management process particular to renewable 
energy projects appears to be a substantial variable, it is included in this report.   
 
 
 

                                                 
48  KfW Bankengruppe Group Communications, Financing Renewable Energy:  Instruments, Strategies Practice 

Approaches, 38 
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IV.  Conclusion 
 

IV.1.  Proximate Solar Development Activity 
 
 Although the utility-scale, grid-connected solar plant proposed for construction would be 
the first such large-scale generation plant of its kind developed under the EUL program, it would 
not be the only utility-scale CSP generation plant in the area, nor the only one under 
consideration.   
 
 IV.1.1.  Nevada Solar One 
   
 The Acciona Nevada Solar One CSP solar trough generation plant is discussed in Section 
III.1. Initial Capital Cost, under Part III.1.2.  Nevada Solar One.  
 
 IV.1.2.  APS Recent Requests for Proposals (RFP)  
 
 IV.1.2.1.  APS RFP for Renewable Energy Sources 

  
 On March 5, 2007, APS released an RFP seeking competitive proposals for both near- 
and long-term renewable energy resources.  Renewable energy products available for 
consideration under the RFP were biogas, landfill gas, biomass, geothermal, solar, wind, hybrid 
wind and solar, fuel cells that only use renewable fuels, and hydropower technologies.  Also 
considered was renewable natural gas production from biogas or landfill gas.   APS selected 
Abenoga Solar to construct and operate one of the world’s largest solar facilities. 
 
 The facility, named the Solana Generating Station (“Solana”), is to be constructed 
approximately 70 miles southwest of Phoenix (near Gila Bend, AZ) on 1,900 acres.  The 280-
MW CSP power plant is anticipated to supply enough electricity to serve approximately 70,000 
customers when operating at full capacity.  The plant will have heat storage capacity of up to six 
hours for production when there is no sun shining.   
 
 It is currently in the permitting process and is expected to be in operation by 2011.  
Construction is partly contingent upon the renewal of the federal renewable energy tax credit 
(discussed previously in the finance section).  APS has agreed to purchase 100% of the generated 
electricity for sale to its customers.49   
 
 APS is careful to differentiate this contract award from the recent release of a new RFP 
for a CSP generation plant.       
 
 IV.1.2.2.  Concentrating Solar RFP  

 
 On December 6, 2007, APS released an RFP for CSP Resources seeking competitive 
proposals for a long-term (minimum of 5 years, maximum of 30 years) Power Purchase 
Agreement for a developer-financed CSP plant.  APS is pursuing this venture as the Project 
Coordinator for the Joint Development Group, a consortium of several southwestern facilities.  

                                                 
49  Arizona Public Service Green Choice, “Solana Project Facts,” http://www.aps.com/main/green/Solana/facts.html  
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Since APS is considering only commercially proven, transmission-interconnected technologies 
under this RFP, only CSP technologies are eligible to bid. 
 
 The project must be a minimum of 100MW.  However, the JDG is targeting an economic 
project in the 250 MW range to be located in Arizona or Nevada (see figure IV.1.1), contain 
storage capabilities and in commercial operation (including all phases for passed projects) prior 
to the end of 2012.  Per APS, this project will not interfere with the recently-awarded Solana 
Generating Plant contract.  Since APS’ energy demand is growing at approximately 250 MW per 
year, the utility is continuing to pursue cost-effective renewable energy projects.   
 

 
Figure IV.1.1  Transmission Zones for APS CSP RFP 

(APS, 2007 RFP for CSP Resources, http://www.aps.com/files/rfp/2007_csp_rfp.pdf, 12/6/07) 

 
 
  RFPs will be filtered by the following criteria: 
 
    a.  CSP 
    b.  Company Financials 
    c.  Minimum Capacity 
    d.  Power Production Experience 
    e.  Demonstrated Technology 
    f.  Location 
    g.  Project In-Service Date 
    h.  Complete Bid Package. 
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 RFP responses were due to APS on March 19, 2008.  Short-list notification is scheduled 
to occur on April 30, 2008 with final selection to take place on June 11, 2008.  The RFP and 
related documents can be found at http://www.aps.com/aps/rfp/csp/default.html.  
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IV.2.  Summary and Recommendation 
 
 The DoD is looking for opportunities to leverage non-excess lands at military 
installations in order to obtain in-kind services and/or funds from rent as consideration for 
private development of the available parcels under the EUL program.  Other EUL sites have 
been chosen for the construction of office space, warehousing, test track facilities, and small 
energy cogeneration projects.  No EUL site has been chosen for the construction of a utility-
scale, grid-connected, commercially-active renewable energy plant.  Already the host of one 
successful EUL project, YPG has offered additional parcels for consideration.  The EUL 
Program Office decided to review the proposed parcels for the possibility of siting a utility-scale 
renewable energy generation plant.   
 
 Several factors are involved in the decision to construct a utility plant.  Renewable energy 
plants are even more complicated.  Each of the following issues were reviewed to determine if 
they were not serious hindrances (at the level of detail of this review) or if they made the project 
impossible. 
 
 IV.2.1.  Federal Policy 
 
 The EPACT 2005, the first energy bill for ten years before it passed, discusses a proposed 
increase in the research, development and use of renewable energy technologies not only in 
terms of environmental protection but in terms of National Security and energy independence.  
As such, Federal Agencies were required to study their current energy needs, the stability and 
vulnerability of the energy grid and possible national solutions.   
 
 Studies revealed an inadequate, aging transmission system, overloaded and unstable, an 
almost complete dependence on imported fuels for power generation and a lack of credible back-
up plans in event of massive failure.  Follow-up studies, action plans and proposals soon 
followed. 
 
 Renewable energy, both off grid and grid-connected, has become one of the solutions:  it 
does not depend on imported fuel, the fuel sources of renewable energy generation types are 
generally free (sometimes after an expensive locating process), and renewable energy systems 
may operate off the grid in event of a major event (particularly important for National Security 
issues – like power for military installations and other vital Federal functions). 
 
  The Federal Policy climate appears to be amenable to the construction of a grid-
connected utility-scale renewable energy generation plant on DoD lands as an EUL project. 
 
 IV.2.2.  DoD Policy 
 
 As with other Federal Agencies, the DoD was required to examine their energy needs, 
systems and current uses.  Both National and Homeland Security issues were discovered in the 
course of the studies:   
 
 - Military installations are 99% dependent on the national energy grid. 
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 - Most military installations could not maintain sustained basic operations if the current 
transmission grid were disabled for a protracted period of time.  
 
 - Military installations are in a unique position to employ renewable energy technologies 
“inside the fence.” 
 
 Current DoD policy encourages the construction and use of renewable energy sources on 
military installations, particularly those with excellent renewable energy fuel sources and critical 
missions, especially those located in congested transmission areas.   
 
 DoD policy appears to support the construction of utility-scale, grid-connected renewable 
energy generation at YPG due to its available land, location in a high-value renewable energy 
fuel location, and critical DoD mission. 
 
 IV.2.3.  State Policy 
 
 Arizona State Law explicitly states that part of the State’s mission is to encourage the 
development of energy transmission facilities, particularly those using renewable energy sources:   
 
 Arizona Revised Statute 30-121(B), (C), and (E) entitled Acquisition and Encouragement 

of Development of Electric Power:  The authority is tasked to encourage activities it believes. 
feasible for the production of energy from alternative means, including solar.  To that end, it also 
has authority to construct transmission and substation facilities to encourage plant development 
and to purchase, transmit or deliver for the state any power generated or produced from projects 
or works owned or operated by the United States or any Agency thereof.  
    
 Combined with Arizona’s recognition that the continuing supply of energy and the ability 
to generate said energy in the event of a disruption of imported fuels are essential to their 
economy, ability to respond to large-scale emergencies and future population and business 
expansion, Arizona continues to encourage the use and installation of both distributed and central 
generation renewable energy technologies. 
 
 State policy appears to support the construction of a renewable energy generation plant at 
the proposed location due to its location near load centers, apparently high-value renewable fuel 
source and willing development partner (DoD).    
 
 IV.2.4.  Available Land and Compatibility with Surrounding Area 
 
 YPG has determined that non-excess lands are available for future EUL development.  
The lands made available appear to be sufficient in size to house a utility-scale renewable 
generation facility.  Other renewable energy generation plants, plus distributed renewable energy 
sources throughout the region, appear to indicate that a sizable renewable energy plant would be 
compatible with the surrounding area.   
 
 Note:  Located in a growing area with a predicted future electricity shortfall, the 
construction of an electricity generation facility of any type will eventually be required to meet 
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future demands.  Therefore, the predicted electricity shortfall for the adjacent load center 
indicates a market for generated electricity at YPG. 
 
 IV.2.5.  Possible Renewable Energy Uses 
 
 The State of Arizona in general is considered to contain some the best solar generating 
resources in the US.  Recent GIS data shows that the lands made available at YPG contain a 
high-value renewable energy fuel resource and meet topographical requirements for the use of 
said resource.   
 
 Based on the amount of high-value fuel and acceptable topography, YPG appears to be a 
suitable location for a solar energy generating plant (CSP).  
 
 IV.2.6.  Capital Cost 
 
 Solar energy is currently the most expensive of the renewable energy generation 
technologies.  However, the technologies continue to improve and come down in cost.  However, 
initial capital costs are high.   
 
 Although initial costs are high, the determination of whether or not they are prohibitive 
for a project under the EUL program requires additional study.  It should be noted that utility-
scale solar generating plants are still the subject of RFPs by local utilities and regional 
consortiums with contracts for construction being signed.  Therefore, the plants appear to be 
viable investment projects.    
 
 When factoring in DoD requirements, including the possible need to “island” YPG, cost 
may not as much of a factor as a purely private development. 
 
 IV.2.7.  Transmission 
 
 The US Southwest transmission system is congested.  So much so that it was declared a 
national problem along with the US Northeast transmission system.  In an attempt to alleviate 
this congestion, the Federal Government has given itself the authority to interfere in certain 
circumstances with States’ ability to regulate their own transmission networks.   
 
 Current Federal and State policy encourage the proposal, approval and construction of 
additional transmission facilities.  In order to expedite the siting of such facilities, several Federal 
Agencies responsible for large amounts of land and/or particular approval requirements on any 
attempt to site a line are streamlining their approval processes.  Also, National Utility Corridors 
are in process for 11 Western states (including Arizona), in an attempt to encourage the 
construction of transmission facilities by assisting with programmatic environmental reviews. 
 
 Items considered roadblocks to a utility-scale generating plant at YPG are availability of 
transmission capacity, cost of new transmission facilities, proximity to transmission lines and 
distance from load centers.  Policy is in place to encourage and assist with the construction of 
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new transmission facilities.  The proposed EUL parcel is proximate to a main load line and is 
located between major load centers.   
 
 The remaining concern is cost.  Due to the proximity of the proposed EUL parcel to main 
generation lines, the cost of transmission for a solar generation plant at this location is 
significantly less than other proposed solar projects.  Many renewable energy projects are located 
away from load and population centers, making the extension of transmission lines almost cost 
prohibitive.  This is not the case here. 
 
 Transmission does not currently appear to be a show-stopping issue for this project 
location. 
 
 IV.2.8.  Environmental Review   
 
 A review of the Environmental Assessment for a solar PV array project at Nellis AFB did 
not reveal any concerns specific to the installation of a solar generating facility on a mission-
comparable military installation.   
 
 YPG already contains smaller, site- and function-specific solar generating facilities.  The 
parcel of land under consideration is located next to a BLM utility corridor – a utility corridor 
already designated as being acceptable for transmission line use (although a site-specific 
environmental assessment is still required).  While YPG wraps around the Kofa Wildlife Refuge, 
the proposed site is not directly proximate to it.  Both USFWS and BLM allow renewable energy 
generating facilities and utility corridors on their property, so there is no blanket resistance from 
either group to what would be an adjacent use.       
 
 Environmental issues do not currently appear to be a prohibitive issue for this project or 
location.   
 
 IV.2.9.  Financing 
  
 The success of APS’ RFPs for renewable energy and CSP generation sources and private 
investment in experimental technologies currently occurring in Arizona indicate that there is 
existing capital both in the US and worldwide for the construction of another utility-scale grid-
connected renewable energy generation plant.  Solar power in particular is attracting investment 
in both projects of this kind and also in facilities that manufacture solar panels and other 
equipment required for solar generating facilities.   
 
 Currently, the main financial concern for companies investing in solar technologies is the 
expiration of the solar generation tax credit.  Many companies rely on the 30% Federal tax credit 
to counter the high initial capital costs of solar plant projects and make the investment scenarios 
work for financing purposes.  Current industry discussions indicate that without the credit, 
investment in solar generating projects will slow considerably in the US with investors turning to 
other countries in which solar investment is encouraged by generous government policies. 
 



90 

 The expiration of the solar tax credit is apparently a show-stopping issue for some private 
investment in solar generation facilities.  However, that may not be the case here.  Due to YPG’s 
designation as a primary training and testing facility and the importance that DoD has placed on 
securing energy resources for critical mission facilities, other sources of funding may be 
available to counteract the loss of the tax credit.   
 
 The ongoing investment in solar development in Arizona, even in the face of the 
impending loss of the tax credit, shows the continuing interest in solar generating facilities.  All 
immediate things considered, financing concerns for this type of project current appear to be no 
greater than those for other large scale development projects.  Therefore, although of interest, the 
current general financing climate does not appear to be a terminal concern. 
 
 IV.2.10.  Existing Comparable Projects 
 
 There are existing comparable projects, commercial and experimental, proximate to 
YPG.  APS continues to advertise for additional CSP facilities throughout the State of Arizona.  
Adjacent states also continue to invest in and propose solar generating facilities.  So while a 
utility-scale generation facility would be the first of its kind on DoD lands under the EUL 
program, it will not be the first of its kind in the area.  Other successful projects of the same type 
currently exist and are in operation.    
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IV.3.  Recommendation 

 
 While there are existing issues with the development of a utility-scale solar generation 
plant in general, there appear to be none particularly specific to the placement of such a plant on 
DoD lands under the EUL program. 
 
 Pros:  The land appears compatible with such a use; it is apparently in a high-value solar 
energy zone; Federal, DoD and State policies all encourage such development; the surrounding 
area continues to grow, creating a market for future electricity generated; policies are in place to 
address transmission shortfalls and congestion; investment funds are available not just in the US 
but worldwide and financing vehicles are in use that resemble the EUL framework. 
 
 Con:  Solar energy is the most expensive renewable energy technology in commercial 
generation; the transmission network is currently congested and predicted to become more so in 
the near future; the 30% solar energy tax credit is slated to expire at the end of 2008, removing a 
large financial incentive currently used by investors to make the financials for solar generation 
projects to work and this would be the first development of its kind on DoD lands. 
 
 The pros outweigh the cons for several reasons.  While solar generation is expensive, it is 
put forth in Federal and DoD studies as a solution to several issues pertaining particularly to 
critical Military Installations in the US Southwest.  Additional Federal funding for an 
experimental project like this may be available under any number of programs.  Both the State 
and the Federal Government are aware of the transmission congestion issues and are attempting 
to provide additional solutions.  Other issues appear no different than those found with any other 
large-scale developments on US lands. 
 
 This report recommends that the construction of a utility-scale solar generation plant be 
considered as a possibility for the EUL parcel at YPG and afforded further study as a viable 
option. 
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