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INTRODUCTION AND SUMMARY

The County of Imperial (―the County‖) in Southern California is rich in renewable resources—resources
that have only been tapped to a limited extent. The demand for renewable resources has been growing
dramatically nationwide in recent years, driven by concern about greenhouse gas emissions, higher fuel
prices, and energy security. The dramatic increase in demand has been particularly pronounced in
California, where the state‘s renewable portfolio standard (RPS) requires the investor-owned utilities to
strive to acquire 20% of electricity from renewables by 2010. In addition, the Global Warming Solutions
Act of 2006 is likely to further improve the economics of renewables, which are relatively emission-free.
This coincidence of rich resources and dramatic increase in demand for renewables provides excellent
opportunities for renewable development for the County. But what is the impact likely to be? As the
provider of electricity in the County and as a customer-owned utility, the Imperial Irrigation District (IID)
is interested in both serving its customers‘ load with these resources and the economic development
potential related to generation for loads outside of its service territory.

1.1

Scope of Analysis

IID is interested in the following questions:
How much renewable potential is there in the County?
What are the key drivers and barriers?
How much of the technical potential is economic?
How much economic development in the County would be realized from the development of the
economic potential?
What steps can IID take to encourage this development?
IID has asked Summit Blue Consulting to answer these questions, with a focus on renewable energy for
electric generation.1 This report presents the result of our analysis.

1.2

Summary of Approach

Summit Blue took the following steps to determine renewable feasibility:
1. Estimate technical potential
2. Identify market drivers and barriers
3. Determine economic potential
4. Assess the economic development impacts

1

Biofuels for use in transportation (e.g., ethanol) are not addressed by this analysis.
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5. Develop action plan
The following five sections give an overview of the steps.

1.2.1 Estimate Technical Potential
This task is designed to analyze what renewable energy resources exist in the region, which renewable
technologies are valid for the region, and what their technical potential and generating characteristics are.
Summit Blue recognized the particular physical environment that exists in the County. It is inland, sunny
and dry, with temperatures reaching to over 110°F in the summer, with little moisture, with an average
annual rainfall of just 2.92 inches. These factors influence the renewable technologies that could be
developed in the area.
For this study, technical potential is defined as the maximum feasible capacity of renewable generation
that could be installed, given land use restrictions and current or foreseeable technology. We considered
technical potential for each for the four significant renewable resources in the County, and for other
resources and technologies that have less potential:
1. Geothermal
2. Solar
3. Wind
4. Biomass
5. Other
The team first reviewed land use issues that might affect the potential for all resources. We then
considered the technologies available to harness the energy of each resource type and the available
resource. Based on the technical characteristics of the technology and the available resource, we
calculated technical potential. Summit Blue relied on data available from the California Energy
Commission (CEC), Western Governors Association (WGA), San Diego Regional Renewable Energy
Group, IID, National Renewable Energy Laboratory (NREL), and other resources, and interviewed
knowledgeable local and state utility and renewable energy program staff regarding viability of specific
technologies in the County.

1.2.2 Identify Market Drivers and Barriers
The key drivers of renewable energy markets are the market price of electricity, the demand for
renewable power from renewable portfolio standards (RPSs) and voluntary markets, and the tax credits
and other incentives available to the system owner. The markets are constrained by transmission and other
barriers. Understanding these issues in critical to being able to estimate economic potential. We reviewed
all the known issues that are likely to stimulate or hinder renewable development in the County.

1.2.3 Determine Economic Potential
Economic potential reflects the portion of technical potential that is economic. Determining what is
economic requires consideration of the general market drivers and other factors, including:
Costs
o capital costs
o operating and maintenance (O&M) costs
Summit Blue Consulting, LLC
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o fuel costs
o costs of capital (debt, equity)
Operating characteristics
o capacity factor
o time-of-delivery (ToD) factor.
Economic potential will vary over time as conditions change. We selected 2016 as the date for estimating
economic potential. This year coincides with the timeline for transmission development. It is one year
before the state‘s goal to supply 33% of electricity from renewables. The year 2016 is far enough in the
future that IID and the County can take actions that could meaningfully affect the amount of the economic
potential that is realized. To address the uncertainty surrounding key analytic inputs such as the market
price for electricity and the value of carbon credits, we developed both ―base case‖ and ―high case‖
estimates.

1.2.4 Assess the Economic Development Impacts
Renewable energy development provides economic benefits to IID that are direct and indirect. Direct
benefits include revenues from transmission sales, land leases, and water sales. Summit Blue considered
the potential impacts in each of these areas.
Indirect benefits to IID result from increased electricity sales associated with new employment created by
the renewable energy industry. To the extent that a more vibrant local economy results in population
growth and attracts other non-renewable businesses to the County, IID stands to benefit from increased
electricity and water sales as well. In addition, it is in the general interest of IID, as a corporate citizen and
being owned by its customers, to foster local economic growth. The County as a whole has the potential
to see substantial economic development benefits due to the recirculation of dollars spent on renewables
within the county (the economic multiplier effect), as well as increased property taxes and land lease
revenues. Additional potential benefits would result if a renewable technology manufacturer chose to site
a facility in the County.

1.2.5 Develop Action Plan
Given the fast moving and highly competitive nature of renewable energy business expansion in the
Southwestern U.S. at this time, it is important for IID to be proactive and strategic in its efforts to ramp up
the pace of renewable energy development in Imperial Valley. Based on Summit Blue‘s analysis of
economic potential, market drivers and barriers, and economic development benefits from renewable
energy industry growth in the County, we developed a draft action plan for IID‘s consideration.

1.3

Summary of Findings

IID and the County are presented with a remarkable opportunity to reap economic benefits from local
renewable energy project and industry development. The County is fortunate to have major solar and
geothermal resources, with significant wind and biomass resources as well. A significant amount of these
resources, around 2,000 MW, mainly geothermal, are likely to be economic by 2016 in what we view as a
conservative base case. A much greater amount of resources, over 24,000 MW, mainly solar, could be
economic by 2016 with a slightly more favorable policy environment and/or with some improvement in
solar costs, in what we called the ‗high‘ case. As points of reference, the projected 2008 peak demand for
IID is 1,033 MW and the all-time peak demand for the California Independent System Operator (which
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serves most of California) is 50,270 MW2. Figure 1-1 presents the technical and economic potential (as of
2016) for renewable resources in the County.
The difference between the base and high Cases is dramatic and is an important conclusion. It indicates
that, while it is probably not prudent to begin planning for this high level of capacity, IID should monitor
closely policy and cost trends affecting the economics of concentrating solar and land use issues affecting
wind. It is possible that within a few years, what is now the high case could be a more realistic base case,
or at least the base case may fall somewhere in between.
Figure 1-1. Imperial County Renewable Potential
30,000
25,000

MW

20,000
15,000

10,000
5,000
0

Economic Potential-Base
Geothermal

Concentrating Solar

Economic Potential High
Large Wind

Other

Source: Summit Blue

The economic developments benefits are potentially substantial. The transmission revenues resulting from
export of all the economic potential in the base case would be approximately $26 million per year. In the
high case, revenues would be around $250 million per year. In the base case, a total of around 7,000
construction jobs are likely to be created, with around 1,000 long-term O&M jobs created. In the high
case, 98,000 construction jobs and 8,000 long-term jobs could be created. Additional benefits include land
lease revenues, increased property taxes, water sales, the economic multiplier effect, and the potential for
siting renewable manufacturing facilities.
To maximize this potential, to expedite the development process, and to make the County more
competitive with surrounding regions, IID and the County need to become more proactive and focused in
their efforts. There are significant barriers to renewable development – most notably transmission export
capability. Working in partnership with the Imperial Valley Economic Development Corporation
(IVEDC) and local officials, IID should establish, implement and publicize a strategic plan for
development in the County. Key components of this strategic plan should include
transmission planning and development,
monitoring of policy and solar technology developments

2

Federal Energy Regulatory Commission. www.ferc.gov/market-oversight/mkt-electric/california.asp. Accessed
November 1, 2007.
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a demonstration project, and
organizing, communications and outreach initiatives.

1.4

Report Organization

The next chapter presents the technical potential analysis. Chapter 3 presents the market drivers and
barriers. Chapter 4 presents the economic potential analysis. The assessment of economic development
benefits is presented in Chapter 5. Chapter 6 provides an action plan. Chapter 7 provides conclusions to
this report.

Summit Blue Consulting, LLC
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2

TECHNICAL POTENTIAL FOR RENEWABLE
RESOURCES

This chapter presents Summit Blue‘s estimates of the technical potential for renewable energy in the
County. These estimates are a waypoint on the path to determine economic potential. In and of
themselves, technical potential estimates are not particularly useful, as they do not consider costeffectiveness, which limits the economic potential. However, technical potential estimates are a necessary
step to determining economic potential. It is necessary to first cast a wide net.
The next section describes the approach used. Section 2 discusses land use issues that affect all
technologies to some extent. Section 3 describes each of the resources and the technologies applicable to
those resources. Section 4 summarizes the technical potential for each of the main resources.

2.1

Approach

In this study technical potential is defined as the maximum feasible capacity of renewable generation that
could be installed, given land use restrictions and current or foreseeable technology. We considered
technical potential for each for the four most significant renewable resources in the County, and for other
resources and technologies that have less potential:
1. Geothermal
2. Solar
3. Wind
4. Biomass
5. Other
We first reviewed land use issues that might affect the potential for all resources. We then considered the
technologies available to harness the energy of each resource type and the available resource. Based on
the technical characteristics of the technology and the available resource, we calculated technical
potential. Summit Blue relied on data available from the CEC, WGA, San Diego Regional Renewable
Energy Group, IID, NREL, the County, and other resources, and interviewed knowledgeable local and
state utility and renewable energy program staff regarding viability of specific technologies in the County.

Summit Blue Consulting, LLC
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2.2

Land Use Issues

The focus of the study is the County, located east of San Diego. Figure 2-1 shows the County with the
major roads and urban areas. The main geographical areas within the County are: the Peninsular Range of
mountains in the east, the Salton Sea in the north, the area between the Salton Sea and the southern border
which is crisscrossed by irrigation canals and is mostly farmland, the mountainous areas in the east of the
County bordered by the Colorado River, and the areas between the mountains and the farmland which are
mostly desert.
Figure 2-1. Map of the County

Source: The County (www.ImperialCounty.net)

2.2.1 Land Ownership
The County extends over 4,597 square miles, or 2.9 million acres. The largest land owner in the County is
the Federal government, with 49.6% of the land. The percentages of different land use types in the County
are shown in Table 2-1.

Summit Blue Consulting, LLC
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Table 2-1. Summary of Land Use
Land Use

Acres

Percentage of Total

534,328

18.1%

Developed – Incorporated

9,274

0.31%

Developed – Unincorporated

8,754

0.3%

Salton Sea

211,840

7.2%

Desert/Mountains – State

37,760

1.3%

Desert/Mountains – Indian

10,910

0.37%

Desert/Mountains – Private

669,288

22.7%

Desert/Mountains – Federal

1,459,926

49.6%

Irrigated (Agriculture)

Total

2,942,080

Source: County of Imperial General Plan, 1993.

2.2.2 Potential Areas for Renewables Development
All land within the County can be considered when estimating technical potential for renewable energy
development, except for areas where either land use zoning or physical conditions prohibit development.
Several land use types in the County will probably not be developable as far as renewable energy is
concerned. These include:
The Salton Sea and surrounding wetlands
The parts of Bureau of Land Management (BLM) land that are:
o

California Desert Conservation areas designated as controlled (multiple-use class C) or
limited use (multiple-use class L) areas by the California Desert Conservation Area plan.
[48 FR 8816, 83].3

o

Areas of Critical Environmental Concern

o

National Wilderness Preservation System

o

Off-road vehicle ―closures‖ or ―limited‖ areas

Urban areas (apart from solar PV on rooftops and micro wind turbines)
Areas within 50 feet of a geological fault line (i.e. the San Andreas fault line)
There are other areas where only limited renewable energy development may be possible:
The Naval Air bombing range (managed by the BLM but is used solely by Naval Air)

3

The whole County is part of the California Desert Conservation Area, which has its own land use regulations.

Summit Blue Consulting, LLC
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Areas where renewables could possibly interfere with military aircraft. Issues include interference
with radar from wind turbines, and glare from solar installations
Farmland that is being actively farmed (except for the growing of energy crops)
This study uses data from other more detailed technical potential studies that were done by agencies such
as the CEC, WGA, and the San Diego Regional Renewable Energy Group. Each of these studies has
evaluated the availability of suitable land for renewables development as part of the technical potential
calculation. The land screening process is different for each type of resource assessment (wind, solar,
etc.).
Appendix A provides more discussion of no-build areas and maps.

2.3

Renewable Energy Technologies and
Resources

Technical potential reflects the combination of technologies and resources. In this chapter, we discuss the
four major resources available in the County – geothermal, solar, wind, and biomass – and the
technologies applicable to those resources.

2.3.1 Geothermal
Geothermal is the renewable resource that is the most developed in the County. Geothermal plants
convert the earth‘s heat to electricity. Wells as deep as one mile or more are drilled into underground
reservoirs to tap steam and very hot water that drive turbines that drive electricity generators. Geothermal
power plants supply base load power, i.e., electricity that is available 24 hours per day, seven days per
week. The high reliability of geothermal technology compares favorably to conventional power plants,
and capacity factors can be 90% or more.

Geothermal Technologies
Geothermal power plants fall into one of three categories:
1. Direct Steam: Direct steam plants are used at sites where the geothermal resource consists of
high-quality steam. As the name implies, the steam is routed directly through a steam turbine for
generating electricity.
2. Flash: Flash plants are used at sites that produce high-temperature waters (347° - 572°F [175°
and 300°C]). In these designs, the geothermal fluid is brought to the surface under pressure.
When the fluid reaches the surface, where pressures are lower, the fluid "flashes" to steam, which
again turns a turbine generator. These types of plants are the most common type currently being
used in the County.
3. Binary Cycle: Binary cycle plants convert lower temperature geothermal waters (194°– 347°F
[90°–175°C]) to electricity by first routing the fluid through a closed-loop heat exchanger, where
it heats a hydrocarbon working fluid. The hot brine converts the working fluid, which has a very
low boiling point, to its gaseous phase; the gas is then used to turn the turbine. There are several
binary cycle plants being used in the County.

Summit Blue Consulting, LLC
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There was a total of 530 MW installed geothermal capacity in the County as of 2006. Table 2-2 shows the
plants that are currently installed and running.4
Table 2-2. Geothermal Plants Installed and Running in the County
Plant
East Mesa

Salton Sea

Heber

MW

Type

On-line Date

Gem 2

21.5

Flash

1989

Gem 3

21.5

Flash

1989

Ormesa 1

24

Binary

1986

Ormesa II

18

Binary

1987

Ormesa IE

8

Binary

1988

Ormesa IH

6

Binary

1989

Unit 1

10

Flash

1982

Unit 2

20

Flash

1990

Unit 3, 4 and 5

136

Flash

1989/1996/2000

Vulcan/Turba

50

Flash

1985/2000

Del Ranch

45

Flash

1988

Elmore

45

Flash

1988

J. Leathers

45

Flash

1989

HGC

47

Flash

1985

SIGC

33

Binary

1993

Total

530

Source: Geothermal/Alternative Energy and Transmission Element, County of Imperial General Plan, Prepared by The County Planning and
Development Services Department, October 2006.

There are numerous projects in various phases of development in the County. Table 2-3 below shows the
capacity and phase of planning for each project. In total, 552 MW is in some stage of planning. The
definitions of the four phases of development are:
Phase I: Identifying site, secured rights to resource, initial exploration drilling.
Phase II: Exploratory drilling and confirmation being done; PPA not secured.
Phase III: Securing PPA and final permits.
Phase IV: Production Drilling Underway/Facility Under Construction.
Unconfirmed: Proposed projects that may or may not have secured the rights to the resource, but
some exploration has been done on the site

4

Geothermal/Alternative Energy and Transmission Element, County of Imperial General Plan, The County
Planning and Development Services Department, October 2006.
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Table 2-3. Geothermal Projects under Development
Project Name

Capacity

Developer

Phase of Development

Brawley

100 MW

Ormat

Phase I

Truckhaven

50 MW

Ormat

Phase I

Truckhaven Phase II

100 MW (Two 50 MW (45
MW-net) power plants)

Iceland America (IAE)

Phase I

Salton Sea

200 MW (Four 50 MW
projects) –

CalEnergy

Phase II

East Mesa (AKA Ormesa
Geothermal Complex)

10 MW (expansion)

ORMAT

Phase III

Juan Bautista de Anza
Geothermal Project
(Truckhaven)

25 MW

Esmeralda Truckhaven
Geothermal LLC

Phase III

Truckhaven I

49 MW

Iceland America (IAE)

Phase III

Heber

18 MW new installation
(10 MW) plus an
expansion of 8 MW at
original site

ORMAT

Phase IV

Total

552 MW

Source: Geothermal Energy Association, May 10, 2007

Geothermal Resources
The United States Geological Survey has designated nine Known Geothermal Resource Areas (KGRAs)
in the County. A KGRA is defined as:
An area in which the geology…would…engender a belief in those who are experienced in the
subject matter that the prospects for extraction of…geothermal resources are good enough to
warrant expenditures of money for that purpose.
The nine KGRAs are located throughout the County and they vary in temperature, pressure, and chemical
composition of brine. They total 348 thousand acres, or almost 12% of the County. Additional areas have
been identified as potential geothermal energy resource areas. These areas include land within the
Truckhaven/Superstition Mountain Geothermal Leasing Project, totaling approximately 47,000 acres.
Figure 2-2 below shows the locations of the KGRAs and geothermal fields within the County
(Westmorland and North Brawley are not shown). It also shows existing power plants (yellow squares).

Summit Blue Consulting, LLC
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Figure 2-2. Geothermal Resource in the County

Source: State of California Department of Conservation, Division of Oil, Gas, and Geothermal Resources
(www.conservation.ca.gov/dog/geothermal)

Summit Blue Consulting, LLC
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Table 2-2 shows resource details of the nine KGRAs.
Table 2-2. Details of Known Geothermal Resource Areas
Area of
KGRA

Estimated
Capacity

Depth

Temperature

Acres

MW

Feet

Degrees F

Salton Sea

102,887

1,400

4,000

600

North Brawley

28,885

100

7,000

525

South Brawley

12,640

100

13,500

500

East Brawley

70,211

0

12,000

400

Heber

58,568

140

6,000

360

East Mesa

38,365

50

6,000

350

Westmorland

3,200

0

7,000

325

Glamis

25,505

0

5,000

250

Dunes

7,680

0

4,000

250

KGRA Name

Source: Geothermal/Alternative Energy and Transmission Element, County of Imperial General Plan, The County Planning and Development
Services Department, October 2006.

Geothermal Technical Potential
Several estimates for technical potential for geothermal energy have been produced. A 1977 report
estimated that 4,500 MW of electricity could be generated from the Salton Sea, Heber, Brawley, and East
Mesa anomalies.5 More recent assessments have been done by the Western Governors‘ Association,6 the
County,4 and the CEC.7 The results of these assessments are shown in the table below. As can be seen, the
estimates vary considerably, with the WGA report showing the highest potential and the County report
being the most conservative. The CEC relied on a geothermal resource assessment conducted specifically
for the state. We relied on that study for our overall estimate of potential.

5

Geothermal Element, by Edmunds, Sullivan, and Goldsmith, NASA STI/Recon Technical Report, 1977.

6

Clean and Diversified Energy Initiative, Geothermal Task Force Report, Western Governors‘ Association January
2006.
7

California Geothermal Resources In Support Of The 2005 Integrated Energy Policy Report, by Elaine SisonLebrilla and Valentino Tiangco, Research and Development Office, Energy Research and Development Division,
CEC, April 2005.
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Table 2-3. Geothermal Resource Estimates by Source

Technical Potential (MW)
Western
Governors'
Association

CEC

County of
Imperial
General Plan

Brawley (North)

463

135

100

Brawley (East)

50

129

0

Brawley (South)

0

62

100

Dunes

10

11

0

East Mesa

100

148

50

Glamis

10

6.4

0

Heber

50

142

140

Mount Signal

25

19

0

Niland

150

76

0

Salton Sea

2,000

1,750

1,400

Superstition
Mountain

25

9.5

0

2,883

2,488

1,790

KGRA

Total

Sources: Clean and Diversified Energy Initiative, Geothermal Task Force Report, Western Governors‘ Association January 2006.
California Geothermal Resources In Support Of The 2005 Integrated Energy Policy Report, by Elaine Sison-Lebrilla and Valentino Tiangco,
Research and Development Office, Energy Research and Development Division, CEC, April 2005.
Geothermal/Alternative Energy and Transmission Element, County of Imperial General Plan, The County Planning and Development Services
Department, October 2006.

For geothermal technologies, a capacity factor of 95% is typical.8 Thus the estimate of energy associated
with the 2,488 MW would mean production of 20,705 GWh per year.

2.3.2 Solar
Solar power technologies use either the heat of the sun or the energy in the photons in sunlight to generate
power. Electrical power can be generated directly with the use of semiconductor materials, such as in
photovoltaics (PV), or indirectly by collecting heat and then using it to drive a turbine or engine (solar
thermal).
Broadly speaking, there are two solar market segments: central station and distributed generation. Central
station solar fits the typical power-production model employed throughout the grid, generating electricity
at an often remote location and wheeling that energy across the grid to recipient utilities and other
customers. In contrast, distributed solar systems are installed on rooftops or on land adjacent to buildings,

8

Clean and Diversified Energy Initiative, Geothermal Task Force Report, Western Governors‘ Association January
2006.
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enabling homeowners, businesses, schools and government buildings to generate their own electricity
and/or heat.
For the estimation of technical potential, we calculated the potential for each of these categories
separately. Within the two categories – central station and distributed generation – we used the potential
of the most efficient technology.

Central Station Solar Technologies
Central station solar plants are typically concentrating solar power (CSP), either concentrating solar
thermal or concentrating photovoltaics. Some CSP plants produce electric power by converting the sun‘s
energy into high temperature heat using various mirror or lens configurations. Concentrating solar thermal
plants transfer the heat collected to a turbine or engine for power generation, and in concentrating PV
plants the power is generated directly by the PV. CSP technologies include:
1. Parabolic trough
2. Power tower
3. Dish-Stirling engine
4. Concentrating PV
Parabolic Trough Systems
Parabolic trough systems comprise rows of trough-shaped mirrors which direct solar insolation to a
receiver tube along the focal axis of each trough. The focused radiation raises the temperature of heattransfer oil, which is used to generate steam. The steam is then used to power a turbine-generator to
produce electricity. These are the most common types of concentrating solar thermal power plants in
operation today and therefore the most predictable in terms of operation.
The largest group of solar systems in the world is the
Solar Energy Generating Systems (SEGS) I through IX
parabolic trough plants in the Mohave Desert in
southern California. The SEGS plants have generally
performed well over their 15 to 20 years of operation.
There are several other commercial trough projects in
the planning or active project development stage,
including a 64 MW plant in Nevada and several 50
MW plants in Spain.

Summit Blue Consulting, LLC

15

RENEWABLE ENERGY FEASIBILITY STUDY

Power Towers
Power tower systems consist of a field of thousands of sun-tracking mirrors which direct insolation to a
receiver atop a tall tower. Typically, a molten salt heat-transfer fluid is heated in the receiver and is piped
to a ground based steam generator. The steam drives a steam turbine-generator to produce electricity.
There are no commercial power tower plants in
operation in the U.S. The 10 MW Solar One plant near
Barstow, California operated from 1982 to 1988. Solar
One generated steam directly in the receiver. To
implement improved heat transfer and thermal storage,
the plant was retrofitted with a receiver, storage
system, and steam generator using a molten salt heat
transfer fluid. The retrofitted plant, named Solar Two,
operated from 1998 to 1999. In addition to Solar One
and Solar Two, experimental and prototype systems
have operated in Spain, France, and Israel. Abengoa in
Spain has announced an 11 MW project called PS 10.
ESKOM, the state-owned utility in South Africa, is
considering a 100 MW molten-salt plant.
Dish-Stirling Engines
These plants use parabolic mirrors focused on a Stirling engine attached to a generator.
There are no operating commercial dish-Stirling
power plants. Recently, installation was completed
on a six dish test deployment at Sandia National
Laboratories (SNL) in Albuquerque. This
development is under a joint agreement between
Stirling Engine Systems (SES) (Phoenix) and SNL.
On August 2, 2005, Southern California Edison
publicly announced the completion of negotiations on
a 20-year power purchase agreement with SES for
between 500 to 850 MW of capacity (producing
1,182 to 2,010 GWh per year) using parabolic dish
units. On September 7, 2005, SES announced a
contract with San Diego Gas & Electric to provide
between 300 and 900 MW of solar power using the
dish technology. These large deployments of dish Stirling systems are expected to drastically reduce
capital and O&M costs and to result in increased system reliability.
Concentrating Photovoltaics
Concentrating photovoltaic plants provide power by focusing solar radiation onto a collection of
photovoltaic modules, which convert the radiation directly to electricity. They are more efficient than
static PV modules as they concentrate the sun‘s energy onto the panel, and they get direct sunlight
throughout the day with the use of trackers.
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Concentrating PV systems are being offered by
Amonix, Inc., a US manufacturer, and Solar
Systems Pty, Ltd, an Australian firm. These systems
are offered in 25-35 kW sizes. There are 547 kW of
Amonix systems deployed at APS. Planned
deployments in the near future include 10 to 20
MW in Spain. Ten Solar Systems dish PV systems
have been deployed since 2003, for a total capacity
of 220 kW, with the construction of an April 21,
2006 additional 720 kW under way. Several
contracts are anticipated in the relatively near future
in the U.S. Southwest to comply with renewable
portfolio standard requirements.

Distributed Solar Technologies
Distributed solar usually means PV, but it can also mean solar hot water heaters. For this study, we will
look at solar PV only as it directly generates electricity.
PV modules come in many sizes, normally in the range between 20 W and 120 W. They can be easily
mounted on rooftops or on land adjacent to buildings, and modules can be combined together to create a
system that is sized appropriately for the building or site. Most on-site PV is grid-tied (i.e., excess power
feeds into the grid). Although solar PV is a relatively expensive technology, the fact that it can be
installed in a wide variety of locations is one of its advantages. It can be installed in both urban and rural
settings, and can be used for specific on-site needs such as pumping water. The main limiting factor for
siting PV is that there should not be a great amount of shading on the panel such as from trees or adjacent
buildings because that would limit the amount of sunlight reaching the panel.

2.3.3 Solar Resources
The County has abundant solar resources. Resources vary slightly across the County, but all areas have
solar resources of at least 6.5 kWh/m2/day (most of the U.S. land has solar radiation below 5
kWh/m2/day). However, not all land could be used for solar power. For building-mounted photovoltaics,
the potential is limited by the number of rooftops in the County. For thermal or PV concentrating solar
power plants, the potential is limited by the amount of suitable land.
Figure 2-3 and Figure 2-4 show the solar resources that exist on land that has been screened as having
potential for concentrating solar power technologies. Potentially environmentally sensitive lands, major
urban areas, water features, and remaining areas less than 1 square km were excluded. The first map
shows suitable areas with slope less than 1%, which is optimal for parabolic trough and power tower
plants. The second map shows suitable areas with slope less than 3%, which can be used by all four
concentrating solar technologies.9

9

Notes pertaining to the NREL maps for concentrating solar power: Round markers on these maps show existing
power plants; the maps incorrectly show a 735kV transmission line going directly over the Salton Sea – this part of
the line should be ignored.
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Figure 2-3. Concentrating Solar Resources with Slope Less than 1%

Source: NREL (www.nrel.gov/csp/maps.html#south). Map is not to scale.

Figure 2-4. Concentrating Solar Resources with Slope Less Than 3%

Source: NREL (www.nrel.gov/csp/maps.html#south). Map is not to scale.
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2.3.4 Solar Technical Potential
Central Station Solar Power
Imperial Valley has average solar resources of 7.2 kWh/m2/day, and the area potentially developable for
CSP in the County is 580 km2 (143,321 acres).10 This land area, provided by the County to the San Diego
Regional Renewable Energy Group, is an estimate of the amount of undeveloped and non-agriculture
acreage land that has a slope of less than 1%. It is likely that there is additional land that has potential for
parabolic dish and concentrating PV plant development, as these types of plants can be installed on land
with a slope up to 5%, but we do not have any data on how much of this type of land exists.
Approximately 5 to 10 acres are required per megawatt of electricity produced in a solar thermal power
plant, depending on the technology and whether there is power storage.
Note that CSP plants use around 1.5 acre-feet per year of water per acre of solar field (or 6.5 – 13 acrefeet per year/ MW of capacity). This water use must be taken into consideration when planning new
plants.
Table 2-4 shows estimates of technical potential for the four types of large-scale solar plants described in
this study. This table shows that the types of CSP plants that have the most potential for generation are
parabolic troughs with storage and dish-Stirling plants.
Table 2-4. CSP Potential for the County – All CSP Technologies
Acres
Required
per MW

County
Potential
(MW)

Capacity
Factor

Estimated
GWh/year

Parabolic Trough, no storage

5.7

25,100

10.6%

61,621

Parabolic Trough, six hours
storage

8.0

17,900

39.7%

62,247

Power Tower, six hours
storage

11.0

13,000

41.2%

46,799

Dish Stirling

5.0

28,600

26.0%

65,077

Concentrating PV

6.0

23,800

26.4%

55,193

Sources: Economic, Energy, and Environmental Benefits of Concentrating Solar Power in California, by L. Stoddard, J. Abiecunas, and R.
O'Connell, April 2006, Black & Veatch, Overland Park, Kansas.
Summit Blue analysis.

Distributed Solar
The technical potential for on-site PV can be estimated by looking at the total roof area on residential and
commercial properties in the County, screening out unsuitable roof areas (such as those at a bad angle or
those with shading), and then applying an assumed power density factor for the roof space area. This

10

Potential for Renewable Energy in the San Diego Region, San Diego Regional Renewable Energy Group, August
2005.
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analysis was done for a CEC report published in September 2007,11 which evaluated the resources and
growth potential for rooftop PV in California.
This report gives technical potential for rooftop PV in the County as follows:
Residential technical potential for PV: 253 MW
Commercial technical potential for PV: 93 MW
Total: 346 MW
At a capacity factor of 17%12 this total technical potential for rooftop PV would generate 515 GWh per
year.

2.3.5 Wind
Wind capacity has been growing rapidly in the U.S. As of June 30, 2007, 634 MW of wind capacity had
been installed in the U.S, with 2,376 MW of wind installed in California.13 This is a fairly mature
technology with a large amount of experienced personnel working in the industry, so the technology
challenges and risks are relatively small. The major issue associated with wind is usually access to
transmission.
Wind energy systems are much more sensitive to the variations in local resource than the other renewable
energy technologies; therefore each potential wind site has to be evaluated separately to determine
potential energy production. Wind turbines are also not modular, and different sized systems have
significantly different performance ratings. However, once a site has been evaluated and planning
permission has been granted, actual installation time for wind turbines is quite short.

Wind Resources
Wind resource is commonly described in terms of ―class,‖ which reflects the average wind speed and
power density. Wind generation increases with the cube of wind speed. Consequently, the performance of
a wind turbine is quite sensitive to average wind speed. In general, Class 4 or 5 wind regimes are
normally required to make large scale wind installations economic, but small scale wind can be installed
to make use of a Class 3 wind regimes and possibly lower.
There are significant wind resources in the eastern third of the County and also in the southwest corner of
the County, as shown in Figure 2-5. The highest average wind speeds are in the southwest corner, with
Class 5 to 7 resources, but there are large areas with Class 3, some Class 4 areas, and a small amount of
Class 5 in the east of the County. The next sections discuss small and large wind technical potential.

11

Data taken from the report California Rooftop Photovoltaic (PV) Resource Assessment And Growth Potential By
County, prepared by Navigant Consulting for CEC, Public Interest Energy Research Program, September 2007. The
power density factor used in the report was 10 MW/million square feet of roof.
12
Capacity factor taken from CEC‘s online Clean Power Estimator:
www.consumerenergycenter.org/renewables/estimator
13
American Wind Energy Association. www.awea.org/projects/. Accessed October 29, 2007.
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Figure 2-5. The County Wind Resources

Source: CEC, Facilities Siting Division, Cartography Unit

Large Wind Technical Potential
The average size of turbines for large, or utility-scale, wind has been increasing in recent years. While
older turbines with lattice towers were sized at 100 to 200 kW, newer tubular tower turbines are typically
1.5 MW and larger. Hub heights, reflecting the center of the rotor are now 80 to 90 meters, as compared
with 30 to 50 meters with older turbines. The larger machines are better able to exploit the wind resource,
and capacity factors have risen from around 20% to 35% or more.
The technical potential for wind depends on the land area and the land requirements for wind. The CEC
has conducted a detailed geographic information system analysis of wind resources by county in
California.14 This study filtered out land area with the following characteristics:
Grade > 20 percent
Bodies of Water
Forested Areas
Urban Areas
National Parks and Monuments
State Parks
Other Natural Reserves (refuges etc.)
The study provided estimates of land area with ―high‖ and ―low‖ wind resources. ―High‖ wind represents
wind power density of 500 W/m2 or higher at a hub height of 70 m. ―Low‖ wind resource is defined as
wind power density of 300 to 500 W/m2 at a hub height of 70 m. The total area with high wind resource

14

Source: California Wind Resource, Dora Yen-Nakafuji, CEC, April 2005.
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in the County is 234 km2, and the area with low wind resource is 1,911 km2. Approximately 5 MW of
large wind capacity can be installed on1 km2 of land.15
To determine the amount of energy that can be generated, we apply capacity factors. The average capacity
factor of a 1.5 MW wind turbine at low wind speeds (wind power density of 300 to 500 W/m2, or wind
velocity of 6.4 to 7.5 m/s) is 30%, and the average capacity factor at high wind speeds (wind power
density of 500 W/m2 or higher, or wind velocity of 7.5 m/s or higher) is 38%.16 Therefore, the total
technical potential for the County can be calculated as:
Potential wind capacity in low wind speed areas: 9,555 MW, with an estimated 25,110 GWh
generation per year
Potential wind capacity in high wind speed areas: 1,170 MW, with an estimated 3,894 GWh
generation per year

Small Wind Technical Potential
Small wind turbines typically have capacities of 10 kW or less. They can be used in areas where large,
utility-scale wind turbines are not appropriate, due to issues such as access to land, visual impact, a low
class of wind resource, or transmission issues. Small wind can be installed behind the meter and therefore
can be installed wherever there is already a link to the distribution grid (i.e., in any residential,
commercial or industrial setting). Small turbines can be adapted to make use of less promising wind
regimes and can be designed for more turbulent wind. However, small wind turbines almost always cost
more than large wind on a per-kWh basis.
There are three main classes of small wind technology:17
1. Micro: Urban wind turbines are sized around 400 W, and are small systems that can be rooftop
mounted; they are normally installed in a residential setting; capacity factors for micro turbines
are in the range of 7%.
2. Mini: Mini wind systems are sized around 2 kW, and are free-standing machines that are only
appropriate in rural settings; they can be used for residential or farm applications; capacity factors
for mini turbines are in the range of 13%.
3. Small: Small wind turbines are sized around 10 kW. They are more cost-effective than micro or
mini turbines and produce more power than a typical household can use; they could be used in
farm or small commercial applications; capacity factors for small turbines are in the range of
25%.

15

Wind Task Force Report, Western Governors‘ Association, March 2006. This report uses the following
assumption: ―Land impact calculations assume the wind farm gross impact is 5 MW per 1 square km, the net land
displaced is 3% of the gross area, the number of towers is based on 1.5 to 2.0 MW per tower, and 1 sq mile = 640
acres = 2.59 km.‖
16

Analyzing the Effects of Temporal Wind Patterns on the Value of Wind-Generated Electricity at Different Sites in
California and the Northwest, by Matthias Fripp and Ryan Wiser, Environmental Energy Technologies Division,
LBNL, June 2006.
17

Economic Instruments for On-site Renewable Energy Applications in the Residential/Farm Sector. Prepared for
Environment Canada by The Pembina Institute. July 2007 (Revised).
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Small wind turbines are most likely to be installed near homes in unincorporated areas. As of 2007, there
were 54,789 housing units in the County.18 Of these, about 30% lie in unincorporated areas. Assuming
that at most one-fifth of these housing units in unincorporated areas will have sufficient wind resources to
run a small wind turbine (based on the approximate land area that has Class 3 wind or above), then
approximately 3,000 housing units may be suitable to have a small wind turbine on their land.
If all these sites installed a small wind turbine, with an average size of 10 kW per turbine, then the
technical potential for the whole county would be 30 MW of capacity, generating approximately 39.4
GWh per year at a capacity factor of 15% (the average of capacity factors for micro, mini, and small
turbines).

2.3.6 Biomass and Waste
The County has a limited amount of biomass resources. Estimates and details of these resources were
taken from a report by the CEC.19 The CEC report gives both gross and technical estimate of resources.
Technical estimates indicate the amount that can be potentially supplied to utilization activities. Only the
technical estimates are shown in this document. Not all of the biomass produced can or should be used for
industrial purposes. For example, not all agricultural crop or forest management residues should be
harvested where it is needed to maintain soil fertility and quality of seedbed or for erosion control.
Similarly, terrain limitations, environmental and ecosystem requirements, collection inefficiencies, and a
number of other technical and social constraints limit the amount of biomass that can actually be used.
For these reasons, amounts that can technically be supplied to utilization activities are substantially less
than gross production.
Development of biomass power systems will most likely occur over a wide capacity range, from a few
kW to multi-MW units, depending on location, resource availability, transportation and other
infrastructure, conversion process, regulatory conditions, product, and market.
There are two dairy farms in the County, with a total of approximately 5,500 dairy cattle. One of these
farms already has a digester for its cattle manure of 600 kW capacity. In addition, there are approximately
388,000 head of beef and other types of cattle in the County. 20 The manure from these cattle could be
used to produce energy with the use of anaerobic digestion. This application is suited for distributed
generation.
There may be additional potential for energy production from new biofuels and bioproducts, if land
currently used to grow crops such as alfalfa is used instead to grow energy crops that can be combusted or
used in a gasification plant. However, this report does not include estimates of this potential as the
potential is highly speculative.
There is also potential for generation from biogas from waste that is produced by the Brawley Beef meat
processing plant located in the County, which is not included in the CEC report. The meat processing

18

Community Profile. Imperial Valley Economic Development Corporation website.
www.ivedc.com/Media/CommuntyProfileImperialCounty.pdf, 2007.
19
Biomass Resource Assessment In California In Support Of The 2005 Integrated Energy Policy Report, CEC
Public Interest Energy Research Program, prepared by California Biomass Collaborative, April 2005.
20
Source for number of cows in The County: USDA, National Agricultural Statistics Service. QuickStats. Available
at http://www.nass.usda.gov/QuickStats/PullData_US_CNTY.jsp.; U.S. Department of Agriculture and National
Agricultural Statistics Service. California State and County Data, Volume 1 Geographic Area Series Part 5, AC-02A-5. 2002 Census of Agriculture. June 2004
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plant processes from 1,200 to 1,800 head of cattle per day, and currently the biogas from cattle waste is
vented and not used to produce power. An estimated 1.8 MW to 2.8 MW of generating capacity could be
installed at the plant. At a 2.3 MW and a 75% capacity factor, this would produce 15.1 GWh per year.
This application is suited for distributed generation.
There is also additional capacity anticipated to come from landfill gas associated with the planned
Mesquite Regional Landfill, which will be operated by the Sanitation Districts of Los Angeles. The
generation capacity for the landfill is based on the landfill getting 20,000 tons/day of solid waste, starting
in 2009.21 The LandGEM model (Landfill Gas Emissions Model) was used to estimate the output of
landfill gas, which is equivalent to 22.2MW of capacity in 2016, rising to 69 MW in 2035.
Table 2-5 shows estimates of the amounts of biomass currently available in the County and estimates of
power production from the biomass.
Table 2-5. Technical Potential for Generation from Biomass in the County
Technical Resource
(bone dry tons)

Capacity (MW)

Generation (GWh)

221,387

16.5

123.2

2,102

0.3

2.1

106,628

12.5

92.9

7,887

0.7

5.5

n/a

2.3

15.11

Forest Thinnings

96,257

13.5

100.6

Chaparral

95,921

12.0

89.2

122,277

14.2

106.0

n/a

22.2

165.3

652,459

94.2

699.9

Agricultural
Cattle Manure
Orchard and Vine
Field and Seed
Vegetable
Cattle Waste
Forestry

Municipal solid waste
Landfill gas (2016)
Total Biomass

Source: Biomass Resource Assessment in California In Support Of The 2005 Integrated Energy Policy Report, CEC Public Interest Energy
Research Program, prepared by California Biomass Collaborative, April 2005.
Cattle waste from estimates from the JBS Swift Meat Processing Plant with a biogas facility in Grand Island, NE.
Landfill gas from www.ivpressonline.com, Friday April 27, 2007 and LANDGEM model.

2.4

Other

Imperial Irrigation District receives over 3 million acre-feet of water from the Colorado River each year,
and this water is all gravity-fed into the Imperial Valley. Water is delivered to farms via a system of
irrigation canals that are also gravity fed.

21

Report from www.ivpressonline.com, Friday April 27, 2007.
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There are already several hydro plants operated by IID that use the power contained in this water that is
flowing into the valley. The current capacity of these plants is 32 MW. There may be potential for
additional micro hydro or low-head hydro plants to be installed within the water delivery system. Given
the limited amount of water and head, the potential for this resource is likely to be insignificant.

2.5

Summary

As can be seen in Table 2-6, the total technical potential is 42,283 MW. As points of reference, the
projected 2008 peak demand for IID is 1,033 MW22 and the all-time peak demand for the California
Independent System Operator (which serves most of California) is 50,270 MW.23 The largest potential
resource is solar, with 28,600 MW, followed by low-speed wind, 9,555 MW, and geothermal, 2,488 MW.
In the cases where there are several choices of technology for the same resource (such as different types
of concentrating solar), the highest estimate has been used. Note that these estimates are an estimate of
total potential, and do not indicate anything about the timing of deployment.
Table 2-6. Summary of Technical Potential for All Resources
Capacity
(MW)

Generation
(GWh/year)

All

2,488

20,705

CSP

28,600

65,077

346

515

High speed

1,170

3,894

Low speed

9,555

25,110

Small Wind

30

39

94

700

42,283

116,040

Resource

Technology

Geothermal
Solar

Distributed
Wind
Large Wind

Biomass/Waste
Total Potential

22

IID, personal correspondence from B. Valenzueala, February 2008.
Federal Energy Regulatory Commission. www.ferc.gov/market-oversight/mkt-electric/california.asp. Accessed
November 1, 2007.
23
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3

RENEWABLE MARKET DRIVERS AND BARRIERS

The key drivers of renewable energy markets are the market price of electricity, the demand for
renewable power from renewable portfolio standards (RPSs) and voluntary markets, and the tax credits
and other incentives available. The markets are constrained by transmission and other barriers. The
sections below discuss these key drivers and barriers.

3.1

Renewable Market Drivers

This section includes discussion of market drivers including the market price of electricity, RPS markets
into which renewable generators located in the County can sell, as well the potential for a federal RPS;
the ―voluntary‖ REC market; and federal and state incentives that could contribute to the economic
viability of renewable energy project development in the County.
Renewable generators typically have three revenue sources. These revenue sources are the key drivers of
the renewable market:
1. Revenues from electricity power sales. These depend on the market price of power and the
production patterns of the generator.
2. Revenues from the sale of renewable energy credits (RECs). These represent the premium
buyers of renewable power are willing to pay over the price of normal (‗brown‘) power for green
power. The market for RECs is driven by renewable portfolio standards and voluntary markets.
3. Revenues from tax credits or other incentives. These include production tax credits (PTC),
investment tax credits, and other.
Collectively, these revenue sources should meet the marginal cost of new additions, if the renewable
markets are to be in balance, as shown in Figure 3-1. This is not to say that there is any guarantee that
renewable generators will get their cost met exactly, but economic theory dictates that renewable
generators will not enter the market to meet the demand for renewable power if they do not expect to be
able to recover their costs and make a reasonable profit. The marginal generator, or the last entrant that
satisfies the demand for renewable power, should just recover their costs. To the extent power prices do
not allow full cost recovery, but there is still a willingness among customer groups and/or regulators to
pay a premium for renewables and/or tax credits are available, renewables may still be cost effective.
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Figure 3-1. Renewable Energy Market Drivers

100%
80%

Power

60%

RECs
PTCs

40%

Transmission

20%

Generation

0%
Marginal Cost

Recovery

3.1.1 Market Price of Electricity
In the long run, renewable generators selling power are competing with fossil-fired generators such as
natural gas combined cycle (CC) power plants for the power that they sell, aside from the green premium
and/or tax credits and incentives that are available. In California, the California Public Utilities
Commission (CPUC) has established a process for determining this long-run marginal cost of power.
This process was based on the following directive from the Legislature:
Establish a methodology to determine the market price of electricity for terms corresponding to
the length of contracts with renewable generators, in consideration of the following:
(1) The long-term market price of electricity for fixed price contracts, determined
pursuant to the electrical corporation‘s general procurement activities as authorized by
the Commission.
(2) The long-term ownership, operating, and fixed-price fuel costs associated with fixedprice electricity from new generating facilities.
(3) The value of different power products, including base load, peaking, and as-available
output.24
This process produces a set of market price referents (MPRs) on an annual basis. The ―MPR is to
represent the presumptive cost of electricity from a non-renewable energy source, which this
Commission, in D.03-06-071, held to be a natural gas-fired base load or peaker plant.‖25 The MPR is a
key component in the California RPS, described in more detail below. The MPR is used to establish
whether long-term renewable energy contracts entered into by IOUs are reasonable and to establish the
basis for use of Supplemental Energy Payments (described below).

24
25

California Senate Bill 107 § 399.15(c),
D.04-06-015, mimeo., p. 6, n.10.
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The latest version of the MPR was issued on October 4, 2007. It contains a table showing the levelized
value of power from CCs over 10, 15, and 20 year periods, coming on line in each year from 2008
through 2020. For 20-year contracts, the levelized price is $0.09572/kWh in 2008, rising to
$0.11954/kWh in 2020. These values include an assumption of natural gas prices, CC construction costs
and greenhouse gas emission costs. It assumes greenhouse gas emission costs of $11.82/ton increasing at
5% per year through 2023, then increasing at a straight-line trend.
The MPRs reflect the value of power produced in patterns consistent with a statewide average capacity
factor. In 2005, the CPUC adopted Time-of-Delivery (TOD) factors for use in the MPR methodology.26
The TOD factors account for the varying energy and capacity values of electricity delivered in different
time periods and are used to evaluate different generation profiles on a comparable basis.
The current MPRs represent a reasonable current view of the future. For the purposes of determining
economic potential, Summit Blue will use the MPRs to establish cost-effectiveness for the base case.

26

CEC. 2006. ―A Summary and Comparison of the Time of Delivery Factors Developed
by the California Investor-Owned Utilities for Use in Renewable Portfolio Standard Solicitations. CEC-300-2006015.
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3.1.2 RPS Compliance Markets
Over half the states in the U.S. have now adopted mandatory renewable energy purchasing requirements
or targets. These mandated purchases, coupled with financial incentives, both at the federal and state
levels, are currently the key renewable energy market drivers in the U.S.
The following sections discuss the RPSs in states into which renewable generators based in the County
might sell: California, Arizona, and Nevada.

California
California‘s RPS, enacted in 2002 and later amended in 2003 and 2006,27 requires investor-owned utilities
(IOUs) and certain other electricity service providers28 to increase the percentage of renewable energy
supplied to their customers by one percent of retail sales per year, reaching a total of 20% by 2010. The
RPS does not apply to IID, although IID has renewable goals, as discussed below. Governor
Schwarzenegger also set a goal to achieve 33%
Western Renewable Energy Generation
renewable energy sales by 2020. The California
Public Utilities Commission (CPUC) is
Information System
responsible for developing and enforcing
compliance rules. The CPUC works jointly with
The Western Renewable Energy Generation
Information system (WREGIS) was developed as a
the CEC to develop strategies and implement
collaborative effort between the CEC and the
programs that assist the state‘s electric industry in
Western Governors Association. The primary
achieving the RPS requirements. Publicly-owned
purpose of WREGIS is to provide a credible system
utilities are required to implement and enforce
for tracking RECs and verifying compliance with
their own RPS which reflects the Legislature‘s
state regulations such as the California RPS. The
intent to encourage use of renewable resources.
California Legislature directed the CEC to develop
Eligible Resources
Eligibility for the California RPS is primarily
contingent on a facility‘s fuel source and its
location. A facility operating on any of the
following resources or fuels is considered RPS
eligible, though technology-specific requirements
exist for biomass, hydro-electric and municipal
solid waste:29

a tracking system as part of its role in implementing
the RPS. WREGIS is intended for use by the
fourteen states and two Canadian provinces in the
Western Interconnection (Arizona, California,
Colorado, Idaho, Montana, Nebraska, Nevada, New
Mexico, Oregon, South Dakota, Texas, Utah,
Washington, and Wyoming, Alberta and British
Columbia). WREGIS became operational in June,
2007.1 Further information is available at
www.wregis.org.

Biodiesel
Biomass
Conduit hydroelectric

27

The RPS was enacted in 2002 through Senate Bill 1078, which required 20% renewable energy supply by 2017.
In 2006, the timeline for achieving the 20% requirement was accelerated to in 2010 through Senate Bill 107.
28
The CPUC‘s RPS rules apply to ―retail sellers‖ of electricity which include IOUs, electric service providers, small
and multi-jurisdictional utilities and community choice aggregators.
29
Additional technology-specific requirements pertaining to biomass, hydroelectric and municipal solid waste
facilities are described in the CEC document ―Renewables Portfolio Standard Eligibility‖ second edition, March,
2007 (CEC-300-2007-006-CMF).
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Fuel cells using renewable fuels
Digester gas
Geothermal
Landfill gas
Municipal solid waste
Ocean wave, ocean thermal, and tidal current
Photovoltaic
Small hydroelectric (30 MW or less)
Solar thermal electric
Wind
Renewable facilities that are located in California or have their first point of interconnection to the WECC
transmission system within the state are considered RPS eligible as long as they meet the fuel and
technology-related requirements. Facilities located outside the state must connect with the WECC
transmission system and must meet additional requirements to be eligible. Most importantly, the
electricity must be delivered to California and be arranged as an interchange transaction through the
California ISO or another control area operator (―balancing authority‖). In addition, the renewable
generation facility must have commenced initial operation on or after January 1, 2005, the facility must
have a power purchase agreement with the retail seller procuring the electricity, and the facility must
participate in the renewable energy credit tracking system approved by the CEC (Western Renewable
Energy Generation Information System [WREGIS]). 30

30

CEC. ―Renewables Portfolio Standard Eligibility Guidebook.‖ March, 2007. CEC-300-2007-006 CMF.
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Compliance Mechanisms and Penalties
Annual procurement targets are set by the CPUC for each obligated entity, and a penalty of $50/MWh (up
to $25 million per year) is imposed for non-compliance. However, flexible compliance mechanisms exist
which substantially lower the burden on obligated entities if the market fails to mature in time to meet the
2010 requirement. Flexibility mechanisms include provisions which enable retail sellers to: 1) engage in
unlimited forward banking of procurement; 2) defer up to 25% of their compliance requirement to a later
year without any qualifications; 3) defer more than 25% of their compliance to a later year if earmarked
contracts will make up for the deficit within three years; and 4) apply for waivers for non-compliance
based on conditions such as seller non-performance, lack of transmission, and insufficient response to
solicitations.31
Tradable Renewable Energy Credits
Progress toward Achieving 2010 RPS
In many states with RPS requirements, including
Requirement
Texas, Massachusetts, Connecticut, and New Jersey,
Entities with RPS obligations can procure RPS
resources through a variety of means including
long-and short-term contracts, and LSE
ownership of generation. California‘s three
electric IOUs, Pacific Gas and Electric (PG&E),
Southern California Edison (SCE), and San
Diego Gas and Electric (SDG&E) are required
to conduct CPUC-approved competitive
solicitations for supply, and to enter into longterm contracts (minimum ten years) with
eligible renewable energy suppliers for both
energy and the associated renewable energy
attributes. CPUC has overseen competitive
solicitations for RPS supply on an annual basis
since 2003. As of October 2007, IOUs have
entered into more than 80 contracts with
renewable energy suppliers representing over
3,000 MW of supply.

utilities can comply by purchasing only RECs from
eligible generators; energy from the renewable
energy generators is sold separately and
represents a separate revenue stream. In contrast,
in California, RECs are currently used as a medium
for verification and tracking, but energy and RECs
must remain bundled with energy for RPS
compliance purposes. The CPUC is in the process of
evaluating whether the state should allow
“unbundled RECs” to be used for RPS compliance
(i.e., no energy delivery would be required to
follow the contract path of the RECs). A CPUC staff
proposal recommends that unbundling be allowed
for a large portion of contracts for RPS supply. In
September 2007, CPUC held a three day workshop
to explore the many issues and repercussions
associated with transitioning to a compliance
system using unbundled RECs (or “tradable REC”
“TRECs”).
The Commission is accepting
stakeholder comments and will put forth a
decision in the near-term.

Contracts are executed both with existing and
new renewable energy facilities. CPUC plays an
active role both in enforcing current
compliance, and in long-term planning to
facilitate future compliance. CPUC contract
managers closely monitor the status of supply contracts, tracking both the timing and likelihood that new
generators will come online, and the remaining number of years left on contracts for existing supply.
Based on supply contracts, CPUC develops forecasts for future supply which reflect the risk associated
with construction of new generators and the expiration of contracts. The contract failure rate for
renewable projects has been fairly high. One study found it reasonable to expect 30% of contracts would
fail.32

31

CPUC Decision 06-10-050. These flexible compliance rules apply through 2009.
KEMA. 2006. ―Building a ‗Margin of Safety‘ Into Renewable Energy Procurements: A Review of Experience
with Contract Failure.‖
32
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Figure 3-2 shows CPUC‘s forecast for RPS-eligible supply, current through October 2007. The figure
reflects all contracts already approved by CPUC, as well as those pending approval and those under
negotiation with an IOU. Projects that were short-listed through the 2007 RPS solicitation are not
included in the figure, as CPUC had not rated the risk associated with those contracts at the time the
October report was prepared. However, most projects that bid in the 2007 solicitation are unlikely be
operational by 2010 since the project development timeline for utility scale projects is two to five years.
Assuming current trends in growth of retail sales continue, Figure 3-2 shows that if only low risk projects
(those shown in green) come online (totaling 949 MW of new capacity by 2010), and contracts for
existing resources are re-signed, total supply would be just 16.4% of retail sales by 2010, falling short of
the 20% requirement. If all low and medium-risk projects come online (totaling 2,402 MW of new
capacity by 2010), retail suppliers would fall just 0.5% short of the 2010 requirement. If all projects in all
three risk categories come online (totaling 3,331 MW of new capacity by 2010), the retail suppliers will
exceed the 2010 requirement.
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Figure 3-2. CPUC Forecast for RPS Eligible Renewable Energy Supply and Associated
Risk
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Source: CPUC Report to the Legislature, ―Progress of the California Renewable Portfolio Standard‖ October 2007.

Both the volume of supply that was bid into the 2007 RPS solicitation, as well as the percentage of ―new‖
supply bid, demonstrate that the California renewable energy markets are maturing. Figure 3-3 shows the
increase in the volume of supply bid, as well as the dramatic growth solar and wind supply, all
representing new projects, bid into the 2007 solicitation. CPUC also points to the entrance of large
financial entities, and the buy-out of smaller market players by larger companies as evidence of market
maturity.
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Figure 3-3. Summary of RPS Bids by Supply Type (2003-2007)
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Source: CPUC Report to the Legislature, ―Progress of the California Renewable Portfolio Standard‖ October 2007.

CPUC is considering the possibility of forgoing a 2008 competitive solicitation process and conducting a
solicitation for short-term contracts instead. A fundamental factor in CPUC‘s decision-making is that it
takes at least two years to bring a new project online, even if transmission capacity is already available.
Since virtually all of California‘s existing RPS-eligible resources are already under contract, most
participants in a 2008 solicitation would bid new supply that would not come online in time to contribute
to the 2010 requirement. IOUs have also argued that their staff resources are overburdened with the high
volume of contracts they must already manage.
Implications for IID
California‘s RPS market represents a highly favorable source of demand for renewable electricity
generated in the County, assuming that adequate transmission is available. Projects in the County are
particularly well positioned since RPS eligible supply must either come from in-state generators, or must
be delivered into the CAISO control area, and out of state facilities would face substantial transmission
constraints and cost burdens.
Three projects in the County are either under contract to provide RPS supply, or have contracts pending.
This includes the 20 MW Esmeralda 2 – San Felipe geothermal project under contract with SDG&E
(online date expected October 2010); the 300 MW Stirling Solar Two project, also under contract with
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SDG&E (online date expected December 2010); and the 50 MW Orni 18 geothermal project, pending
contract approval with SCE (online date expected January 2015).33
While it is probably too late to contract any new projects that could contribute to California‘s 2010 RPS
requirement, load growth will create demand for new renewables and it is likely that the state will extend
its RPS requirements beyond 2010 to reflect the state‘s goal to supply 33% of its retail sales with
renewables by 2020. Therefore, California‘s RPS-driven demand for renewables will continue to grow in
the future, and IID should focus on this market as it considers plans for renewable energy project
development in the County.

Arizona
In 2006, Arizona increased its existing Environmental Portfolio Standard EPS requirements and
introduced a Renewable Energy Standard (RES) which requires IOUs and cooperatives to supply 15% of
their retail sales with renewable energy by 2025 and thereafter. As a means of improving electric system
reliability, the RES includes a minimum requirement for distributed resources. From 2012 forward, 30%
of the portfolio requirement (4.5% of retail sales in 2025) must be met with distributed resources. The
RES is implemented and enforced by the Arizona Corporation Commission (ACC). The current RES
rules took effect in June 2007. In the past, Arizona offered special compliance multipliers for certain
resources, including those from solar generators and those located in-state. With enactment of the most
recent set of RES requirements, the distributed generation requirement replaces previous provisions to
provide special treatment to particular resource categories, and multipliers that were in place under the
earlier EPS policy only apply to generation installed through the end of 2005.
Eligible Resources
In addition to the electricity-producing renewable energy technologies that are typically eligible for
states‘ RPS requirements, Arizona‘s Renewable Energy Standard includes a variety of non-electric
producing renewable energy resources (i.e., daylighting and solar water heating), and energy efficient
generating technologies (i.e., combined heat and power [CHP] and cogeneration). Eligible resources
include:
Anaerobic digestion
Biomass
CHP / Cogeneration
Daylighting (non-residential)
Fuel cells using renewable fuels
Geothermal (electric and heat pumps)
Hydroelectric
Landfill gas
Photovoltaics
Solar HVAC
Solar space heating and cooling
Solar thermal electric
Solar thermal process heat

33

CPUC website ―RPS Contracts – CPUC Approved and Pending as of 10/10/07‖,
(http://www.cpuc.ca.gov/PUC/energy/electric/RenewableEnergy/rpsprojects.htm), accessed November, 2007.
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Solar water heat (including commercial solar pool heating)
Wind
Electricity must be delivered into a utility‘s service territory in order to count toward its RES compliance.
As stated in the ACC‘s November 2006 decision:
“Except in the case of Distributed Renewable Energy Resources, Affected Utilities must
demonstrate the delivery of energy from Eligible Renewable Energy Resources to their
retail consumers such as by providing proof that the necessary transmission rights were
reserved and utilized to deliver energy from Eligible Renewable Energy Resources to the
Affected Utilitv’s system. If transmission is required, or that the appropriate control area
operators scheduled the energy from Eligible Renewable Energy Resources for delivery
to the Affected Utilitv’s system.”34
Compliance Mechanisms and Penalties
Utilities demonstrate compliance by obtaining bundled RECs, meaning that utilities must contract for the
transfer of both energy and RECs to comply with the RES. RECs obtained in any year can be used for
RES compliance in any other year.
Starting in 2007, utilities must file annual compliance plans for meeting future requirements, as well as
compliance reports describing the resources used to meet the previous year‘s requirements, and the
process used to select resources. Based on resource costs described in the compliance plans, utilities can
pass compliance costs along to ratepayers. If a utility fails to meet its RES requirement, the costs of
recovering from the shortfall cannot be passed along to ratepayers. However, the penalty provision may
be waived if a utility can demonstrate to the ACC ―good cause‖ for non-compliance.35
Implications for IID
California‘s RPS is more stringent than Arizona‘s RES, and the California power market is also stronger
than Arizona‘s. Consequently, it is unlikely that a renewable generator located in California would have
reason to want to sell into Arizona in the foreseeable future. However, currently IID has ample
transmission capacity going east into Arizona and are facing probable long-term shortfalls in transmission
capacity going west to San Diego and Los Angeles. Therefore, when taking transmission into account,
Arizona shows potential as a relatively easy market for IID to export renewable energy to.

Nevada
Nevada amended its previous RPS policy in 2005 to increase the total portfolio requirement to 20% of
retail sales by 2015. Key changes introduced in 2005 included allowing energy efficiency resources to
apply as eligible resources to meet a portion of the portfolio requirement (limited to 25% of the
requirement in a given year), and a requirement that 5% of the portfolio come from solar resources. The
2005 requirements went into effect in February, 2006. The EPS is implemented by the Public Utilities
Commission of Nevada.

34
35

ACC Decision 69127. R14-2-1803, G.
ACC Decision 69127.
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Eligible Resources
Like Arizona, Nevada allows non-electric generating technologies to count toward its portfolio standard.
Nevada‘s portfolio standard allows an even broader range of efficiency measure to count than does
Arizona‘s standard. Eligible resources include:
Biomass
Energy efficiency (measures installed at a retail customer‘s location after January 1, 2005 with
funding from an electric utility)
Geothermal
Hydropower (certain types)
Solar (including both electricity-producing solar technologies and thermal applications)
Waste tires
Wind
Electricity must be delivered to a utility‘s service territory in order to count toward that utility‘s EPS
obligation.36
Compliance Mechanisms and Penalties
Each kWh of electricity generated or saved (in the case of energy efficiency resources) from resources
contributing to Nevada‘s EPS is issued a Portfolio Energy Credit (PEC), and PECs are used to
demonstrate RPS compliance. Multipliers are used to provide increased value to solar and energy
efficiency resources. Each kWh produced from a PV system is issues 2.4 PECs, and an additional 0.05
PEC is added if the PV system is a distributed generation system. Each kWh of energy saved through
energy efficiency is granted 1.05 PECs, or 2 PECs for energy saved during peak periods. PECs can be
used for RPS compliance for four years after their date of issuance.
Implications for IID
Like Arizona, Nevada requires electricity used for EPS compliance to be delivered within the state and
both the renewable and power markets are less robust than California‘s. As a result, California‘s RPS
market would be much more favorable one for the sale of electricity from renewable energy generators
within the County.

Federal Renewable Energy Standard
To date, states have led the way on renewable energy policy, setting firm renewable supply requirements.
As energy prices, concerns about climate change, and other factors continue to increase, momentum is
building for passage of a federal Renewable Energy Standard (RES).
A variety of bills introduced during the 110 th Congress included plans to establish a federal RPS. A
federal Renewable Energy Standard (RES) requirement of 15% renewables by 2020 was passed by the
House, but was ultimately removed from the Energy Independence and Security Act of 2007 (H.R. 6), the
major energy bill that that was signed into law in December 2007. Despite the exclusion of the RES from
the energy bill, Senate Majority Leader Harry Reid (D-NV) has vowed to take up the issue again in 2008.
Additional factors increasing the likelihood that a federal RES will come about within the next few years
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Revised Adopted Regulation of the Public Utility Commission of Nevada LCB File No. R167-05; Sec 18 NAC
704.8885 Sec 2 (q), and Sec 26 NAC 704.8921 Sec 2 (e).
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include the growing number of state-level RPS/RES policies and the inconsistencies between them, as
well as a growing recognition of the potential for a federal RES to reduce natural gas and electricity
prices. As was highlighted in a June 2007 report, ―Renewing America,‖ the current patchwork of state
RPS/RES policies, with their different timelines and eligibility requirements, could become the subject of
litigation from utilities claiming that the rules limit interstate trade. 37 A number of reports, including the
Renewing America report and a report prepared by the Energy Information Administration in June 2007,
have estimated that a federal RES would result in net cost savings, though the findings are controversial. 38
If a federal RES does come about, a number of details would need to be considered regarding its
interaction with existing state level policies. While it seems unlikely that a federal RES would supersede
stricter state-level RPS/RES requirements, EPA‘s recent action limiting California‘s plans to cut back on
greenhouse gas emissions from cars and trucks indicates that the issue of state v. federal standards could
become the subject of much debate across a variety of environmental policies. It appears that a federal
RES would bolster the development of REC markets nation-wide, likely improving the liquidity of REC
markets. Lower cost renewables like wind and biomass will likely dominate under a federal RES with no
solar-specific requirements, though, as is the case with the California RPS, the regulation might trigger
development of utility-scale solar thermal projects in the Southwest.

3.1.3 Voluntary REC Markets
A ―voluntary‖ market for renewable energy complements the much larger RPS compliance market.
Purchases of renewable energy, either through REC purchases or bundled REC/energy contracts, by
government entities, colleges and universities, corporations and individuals are growing more common.
The Federal Energy Management Program, utilities (such as IID) and many governments (i.e., cities like
Chico California and Boston Massachusetts, and state governments like New Jersey and Pennsylvania)
have established renewable energy procurement programs to help build demand for renewable energy.
Meanwhile, many colleges, universities (i.e. Harvard University, Colorado State University, and the
University of Pennsylvania) and corporations (i.e., Whole Foods, Pepsi Co., Starbucks and Johnson &
Johnson) purchase renewable energy as a means of obtaining a ―green‖ image and fulfilling corporate or
institutional environmental policies.
IID‘s board has approved a target of maintaining a portfolio level of a minimum of 20% renewables as
long as renewable acquisition does not ―materially‖ increase rates. This target is based on the provisions
of SB 1078, which had a target year of 2017. Based on 2006 retail sales to IID customers of 3,332 GWh39
and the 47% increase in demand from 2006 to 2017,40 this would equate to 980 GWh of renewable
energy. This could be satisfied by 124 MW of geothermal capacity at a 90% capacity factor or 421 MW
of solar capacity at a 28% capacity factor. IID issued an RFP for renewables in 2005. Eighteen bids were
received. All were rejected because they were likely to increase rates. Costs of greenhouse gas allowance
costs or carbon taxes were not included in that analysis. Given the increasing concern about climate
change, the likelihood of such costs are higher now, and consideration of such costs would tend to favor
renewables.
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Cooper, Chris and Dr. Benjamin Sovacool. ―Renewing America: The Case for National Leadership on a National
Renewable Portfolio Standard.‖ Network for New Energy Choices. June, 2007.
38
U.S. Energy Information Administration. ―Impacts of a 15 Percent Renewable Portfolio Standard. June, 2007.
39
IID. 2006.2006 IID Energy Report.
40
IID. 2007. 2006 IRP Report.
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The new Energy Policy Act (EPACT) of 2005 directs the federal government to increase its renewable
energy use, with a goal of using
(1) 3 percent or more in fiscal years 2007 through 2009,
(2) 5 percent or more in fiscal years 2010 through 2012,
(3) 7.5 percent or more by 2013.
The Department of Energy‘s Transformational Energy Action Management (TEAM) Initiative Renewable
Work Group is facilitating the achievement of the renewable goal. The group is investigating installation
of utility-scale generation on BLM land.41
Larger institutions tend to purchase RECs from green power marketers such as Renewable Choice
Energy, Native Energy, Sterling Planet, and 3 Phases Energy. In addition to functioning as REC brokers,
green power marketers sometime play a more integral role in project finance. Contractual relationships
between green power marketers and project owners vary as well. Some green power marketers purchase
RECs upfront as a means of providing the project with needed upfront capital. REC values are typically
lower under these conditions because the green power marketer is removing a substantial amount of
financial risk for the project owner. In other cases, RECs are purchased from renewable energy generators
through long-term contracts or on the spot market. Since RECs are being sold without the associated
energy, the location of the resource is not a major factor in the decision-making of many REC buyers.
―Utility green pricing‖ programs make up another large portion of the voluntary green power market.
Through these programs, utilities enable customers to pay extra through their monthly electric bills to
purchase RECs from existing renewable energy projects, or to support the development of new projects.
At the end of 2006, approximately 25% of all utilities in the U.S. (750 utilities) offered green pricing
programs. The amount of demand represented by these programs is growing. In 2006, utilities purchased
1,700 GWh of RECs to serve the voluntary green power market. This was a 70% increase over 2005
levels, and was 17 times greater than the amount of REC sales to serve the voluntary market in 2002. 42
Prices for voluntary RECs are higher than compliance RECs in some states, but lower in others. Prices are
driven by a variety of factors, including the type of technologies and geographic location of resources
sought by a particular voluntary market player, and supply and demand balance. The price for a voluntary
wind REC in the WECC in November 2007 was $7.5/MWh, with national solar RECs selling for
$10/MWh. Compliance RECs in Massachusetts were selling for $55/MWh, Connecticut $52, but Texas
RECs were selling for around $4.43 Prices for RECs in California, Arizona, and Nevada are not available
because of the requirement that they be bundled with power. The average pricing under utility green
pricing programs across the U.S. in 2006 was 2.12 cents/kWh44 ($20/MWh).
The existence of regional REC trading systems improves verification and reduces the chances of double
counting renewable energy attributes. The voluntary green power market also benefits from the Center for
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The Department of Energy‘s Transformational Energy Action Management (TEAM) Initiative Renewable Work
Group. 2007. ―Draft Summary Info.‖
42
Bird, L., and Kaiser, M. ―Trends in Utility Green Pricing Programs‖ October, 2007. NREL/TP-670-42287
43
Prices from Evolution Markets. http://www.evomarkets.com/assets/mmu/mmu_rec_nov_07.pdf.
44
Bird, L. and M. Kaiser (2007) ―Trends in Utility Green Pricing Programs.‖ National Renewable Energy
Laboratory.
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Resources Solutions‘ ―Green-e‖ program. Green-e provides a certification scheme which tracks
participating green power marketers‘ performance to ensure they are fulfilling their marketing claims.

3.1.4 Federal and State Incentives
A wide variety of incentives, including tax-based and other incentives are available for renewable energy.

Federal Tax Incentives
One of the most substantial market drivers for renewable energy development in the U.S. has been the
presence of a variety of federal tax incentives, the most valuable of which are a production tax credit and
an investment tax credit. While several of the federal incentives have existed in some form for a number
of years, EPACT 2005 resulted in the extension and/or modification of most of the incentives. Incentives
included in EPACT 2005 were set to expire at the end of 2007, but most were extended through the end
of 2008 with the Tax Relief and Health Care Act of 2006. This demonstrates the uncertainty associated
with renewable energy tax policy in the U.S.
Another weakness of tax-based incentives is that public and non-profit entities cannot benefit directly
from them, and it can be complicated to coordinate project ownership in a manner which will take full
advantage of potential tax benefits. On the flip side, a key benefit of tax policy is that it is not subject to
budget appropriations.
It is likely that substantial federal tax incentives will remain in place for solar beyond 2009. However, the
short-term nature of most federal incentives places a burden on the project development cycle and makes
it difficult for renewable energy market participants to plan for the future. In addition, the uncertainty
around the future of federal incentives introduces risk for business models premised on current tax policy.
Investment Tax Credit
The Investment Tax Credit (ITC) provides renewable energy system owners with one lump sum tax credit
in the year that an eligible system is installed.45 The tax credit currently offsets 30 percent of project costs
for solar projects. There is no maximum amount specified for commercial projects. The incentive is
available to commercial or industrial entities placing a project in service between January 1, 2006 and
December 31, 2008. In 2009, the solar incentive is scheduled to decrease to 10% of installed costs.
Geothermal projects are also eligible for the ITC. Geothermal projects currently receive a credit of 10%
of project costs. There is no scheduled sunset date for the 10% solar ITC or the geothermal ITC.
Corporate Production Tax Credit
The Corporate Production Tax Credit (PTC) is often identified as the critical driver of the wind industry
in the U.S., though it is available to geothermal46 and biomass projects as well, and was once available to
solar projects. Corporate owners of an eligible project claim a credit in an amount equal to the kWh
production of their renewable energy system for the first ten years a participating project is operational.
The incentive level is 1.5 cents/kWh in 1993 dollars, adjusted for inflation. In 2007, the incentive is
valued at 2.0 cents/kWh.

45
46

This incentive is also known as the Business Energy Tax Credit (BETC).
Owners of geothermal projects who claim the ITC cannot also claim the PTC.
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Originally introduced in 1992, the PTC temporarily expired in 1999, 2001, and 2003. The short-term
nature and uncertainty of the policy has put the U.S. wind industry on a boom and bust cycle. The PTC is
scheduled to expire at the end of 2008, though many members of Congress are working to pass a longterm extension. Some in the utility industry believe that the wind industry is mature and no longer needs
the PTC. At this time, the likelihood of its extension is uncertain.
Modified Accelerated Cost Recovery
Another tax incentive that can substantially enhance project economics is an accelerated depreciation
provision called the ―Modified Accelerated Cost Recovery System‖ (MACRS). The Internal Revenue
Service defines depreciation as ―an annual income tax deduction that allows you to recover the cost or
other basis of certain property. It is an allowance for the wear and tear, deterioration, or obsolescence of
the property.‖ While most renewable energy projects have operating lives on the order of twenty years,
under MACRS, wind, solar, and geothermal projects can depreciate the value of their system over a fiveyear period.
New Market Tax Credits
New Markets Tax Credits (NMTC) were introduced as part of the Tax Relief Act of 2000 as a means of
spurring development and economic growth in low-income communities. While this tax policy
mechanism is not geared specifically to renewable energy project development, renewable energy
projects do fit within the range of development activity that could benefit from NMTCs. The County‘s
poor economic conditions are recognized at the federal level, with two designated ―Enterprise Zones‖
existing in the County and a number of efforts underway to leverage federal tax incentives such as
NMTCs. Therefore, this policy tool is relevant for renewable energy project development in the County.
The Community Development Financial Institutions Fund of the Treasury Department can allocate up to
$19.5 billion per year in Tax Credit Authority. Tax Credit Authority is ―the amount of investment for
which investors can claim a tax credit at rates that total, over the seven years they can claim the credit,
39% of their investment. In return for the tax credit, investors supply capital to the Community
Development Entities, which, in turn, make investments in qualified low-income communities.‖47
Management of Tax Credit Authority and implementation of NMTCs is managed by Community
Development Entities (CDEs). NMTCs may hold opportunity for renewable energy development within
the County.
Clean Renewable Energy Bonds
Clean Renewable Energy Bonds (CREBs) are another federal renewable energy incentive related to tax
policy. Unlike other tax-related incentives, CREBs can directly benefit public projects, making them
relevant in a scenario in which IID is the project owner. Enacted under the Energy Tax Incentives Act of
2005, CREBs enable state and local governments, cooperative electric companies, and tribal governments
to issue bonds, borrowing at a zero percent interest rate. Bondholders receive tax credits instead of
interest payments from the bond issuer.
CREBs share similarities with tax-exempt bonds, though they differ in two key ways: 1) tax credits
resulting from a CREB are treated as taxable income for the bondholder; and 2) tax credits resulting from

47

U.S. Government Accountability Office (2007) ―Tax Policy: New Markets Tax Credits Appears to Increase
Investment by Investors in Low-Income Communities, but Opportunities Exist to Better Monitor Compliance.‖
GAO-07-296
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a CREB can be used to offset current-year tax liability. It is also notable that any taxpayer can hold a
CREB.
The original budget for the CREB program was $800 million, and the first round of CREB applications
were received in April, 2006. Since that time, an additional $400 million was approved to fund future
applicants. The deadline for the second round of applications was July, 2007 and CREBs must be issued
by December 31, 2008. At this time, Congress has not approved CREB funding beyond that date.

Incentives in the County
Imperial Irrigation District PV Solutions Rebate Program
IID offers rebates to commercial and residential customers who install grid-tied PV systems. The
incentive for both commercial and residential projects is $2.80/W AC with an incentive cap of $28,000
for residential projects and $84,000 for commercial projects.
Imperial Valley Enterprise Zone
There are two Enterprise Zones (EZ) in the County, one area around Brawley, and one area in Calexico,
on the southern border of the County. There are various benefits to businesses operating in the Enterprise
Zones.
Hiring Tax Credits: State hiring tax credits can amount to over $30,000 per qualified employee
over a five-year period. These credits are designed to provide businesses with incentives to hire
qualified employees to work in the EZ.
Sales or Use Tax Credits: A credit for sales or use tax can be applied to tax paid on equipment
and machinery related to:
o

Manufacturing, processing, assembly or fabrication of a product

o

Communications and data processing (ex. copy, telephone, fax machines)

o

Renewable energy resources

o

Control of air or water pollution

Individuals can claim a credit on the sales or use tax paid on the first $1million of qualifying
purchases, and corporations on the first $20 million. At the 7.75 % sales tax rate, that‘s a credit of
up to $17,750 for an individual and $1.55 million for a corporation.
Net Operating Loss Carryover: A business can carry over up to 100% of its net operating losses
from Enterprise Zone activity up to 15 years or until exhausted.
Business Expense Deductions: A business can elect to expense out the cost of depreciable items
in the first year of use. Qualifying items include business equipment, furniture and fixtures. The
maximum deduction for all qualified property is either 40% of the cost of the qualified property,
or $20,000, whichever is smaller.
Lenders’ Deductions: For lenders investing in the EZ, the net interest deduction is allowed for
interest payments received from a business or trade located within an EZ before the expiration
date of the enterprise zone (for IVEZ this will be Feb 28, 2021).
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A map of the Enterprise Zones is shown below. Summit Blue has not included these benefits in its
evaluation of economic potential, but there may be considerable benefits to potential renewable energy
businesses, either generators or manufacturers, to locating in one of the zones.
Figure 3-4. Enterprise Zones in the County

Other Incentives
California New Renewable Facilities Program: Supplemental Energy Payments
As a means of funding the development of renewable energy generating facilities to meet California‘s
RPS requirements, the state established a production incentive program in 2002. Through this program,
currently called the New Renewable Facilities Program, projects that meet eligibility requirements and
that are selected by retail sellers through a CPUC-approved competitive solicitation can apply to receive
compensation for the above market cost of the electricity they produce. These projects will be paid by
retail sellers through long-term contracts (minimum ten years) for electricity generation costs up to the
market price for that resource (as determined by the market price referent [MPR], as described in Chapter
Summit Blue Consulting, LLC
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4). For the above market portion of the project‘s pricing, the project can apply to the CPUC to receive
―supplemental energy payments‖ (SEPs). The value of SEPs is calculated for each facility based on the
difference between the final bid or negotiated price of the project and the market price for that resource.
As of August 2007, total funding available for the program was approximately $734 million. 48
Like California‘s other statewide renewable energy incentive programs, SEPs are only available to
facilities that are used to serve load that is subject to the renewable energy public goods charge. 49 Since
IID load is not subject to the public goods charge for IOUs (although IID does have its own public goods
charge), renewable power sold to IID customers will not be eligible for SEPs. Generators receiving SEPs
must enter into a long term contract with a retail seller or an entity acting on behalf of a retail seller. The
contract must result from a competitive solicitation that the CPUC deems consistent with its ―lowest cost
best fit‖ process. All types of renewable energy facilities discussed in this report are eligible to receive
SEPs.
For potential renewable energy projects within the County that would require electricity pricing above the
MPR, the New Renewable Facilities Program could provide a potential source of funding.
USDA Grants
USDA makes Rural Business Enterprise Grants (RBEG) and Rural Business Opportunity Grants (RBOG)
available to tribes as well as public entities and non-profit organizations located in rural areas for the
purposes of facilitating development of private business enterprises. 50 Under the RBEG Program, there is
no limit to grant funds, though smaller projects are preferred. Grant funds can be used for a wide range of
activities including technical assistance and training, building construction and renovation, the purchase
of machinery and equipment, and capitalization of a revolving loan fund that will make loans to startups.
The RBOG program targets communities with exceptional needs. Grants serving a single state are limited
to $50,000. The program focuses on funding training and technical assistance activities. If members of
any of the tribes in the County are interested in developing a renewable energy services-related business,
this program may be a good source of funding. RBOGs are targeted to communities with exceptional
needs.
USDA‘s Renewable Energy Systems and Energy Efficiency Improvements Program provides grants and
loan guarantees to small businesses and agricultural producers purchasing renewable energy equipment
and making energy efficiency improvements. Grants can cover up to 25% of a project‘s cost, not to
exceed $500,000. Loan guarantees can support up to 50% of a project‘s cost. USDA prioritizes
combination grant / loan guarantee applications. The combination of the grant and loan guarantee can
support a maximum of 50% of a project‘s cost. Applications should be made through the local USDA
Rural Development Office.51

48

This value was presented in program information posted on the Database of State Incentives for Renewable
Energy. According to CEC‘s New Renewable Facilities Program Guidebook, (March, 2007), the total budget for the
program from 2007-2011 is $386.25 million. This amounts to half of the total renewable energy public goods charge
funds collected from utility ratepayers.
49
CEC. 2007. ―New Renewable Facilities Program Guidebook.‖
50
Rural is defined as ―any area other than a city or town that has a population of greater than 50,000 inhabitants and
the urbanized area contiguous and adjacent to such a city or town.‖
51
USDA Rural Development Area Office, El Centro Service Center-Rd, 177 N Imperial Ave, El Centro, CA 922432808. Armando Aparicio, Community Development Manager, (760) 352-3314 armando.aparicio@ca.usda.gov
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USDA‘s Value Added Producer Grants can be used for ―planning activities and for working capital for
marketing value-added agricultural products and for farm-based renewable energy.‖ This could
potentially fund biomass cultivation and harvest-related activities. Further information is available at
www.rurdev.usda.gov/rbs/coops/vadg.htm.
2007 Farm Bill, the Food and Energy Security Act
Existing opportunities available through the USDA and other federal agencies would be enhanced
substantially with passage of the 2007 Farm Bill, the Food and Energy Security Act, which was
approved by the Senate Committee on Agriculture in late October and will next be considered by the full
Senate. The bill would provide $6 million per year in federal grants and subsidies to promote education
and awareness of biofuels and expand federal procurement initiatives; it includes nearly $1billion in
incentives to promote and establish infrastructure for production of biofuels; and over $300 million in
funds to promote rural development of and research into biofuels. The bill also includes funding for
woody biomass-related research and development. Further information on the status of the bill is
available at http://agriculture.senate.gov/.
REPI
The Renewable Energy Production Incentive (REPI) is a federal incentive that supports renewable energy
development by state and local governments, municipal utilities, rural electric cooperatives and tribal
governments. It has been widely used by public entities throughout the country since it was introduced in
1992. Both solar thermal electric and photovoltaic projects are eligible for the incentive. Project owners
receive incentive payments of 2 cents per kilowatt-hour for the first ten years that a system is in operation.
REPI program funding depends on congressional appropriations. Therefore, unlike tax-related incentives,
the program faces budget limitations which vary each year.
Native American tribes have an active presence in the County, and REPI could potentially provide an
important funding resource for tribal renewable energy projects. While a number of tribes have historic
ties to the Imperial Valley, the Torres-Martinez and Quechan (Yuma) Tribes currently have reservations
that include land in the County. A portion of the Torres-Martinez Tribe‘s reservation is located in the
northwestern corner of the County, though the majority of the Reservation is located to the north in
Riverside County. A 2004 DOE assessment of renewable energy resources showed that the TorresMartinez Reservation possesses three potential sites for geothermal development within the County with
geothermal well temperatures between 20 and 50 degrees Celsius, as shown in Figure 3-5). The
Reservation does not possess any substantial wind resources.
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Figure 3-5. Torres-Martinez Geothermal Resources

Source: DOE Tribal Energy Program (http://www1.eere.energy.gov/tribalenergy/guide/pdfs/geothermal_arizona_california.pdf)

The Quechan Tribe Reservation (Fort Yuma Reservation), located in the southeastern corner of the
County, was found to have marginal to fair wind resources, with Class 2 wind across most of the
Reservation, and Class 3 wind in the northwest corner of the Reservation, as shown in Figure 3-6. No
significant geothermal resources were identified within the Tribe‘s reservation. Both the Torres-Martinez
and Quechan Tribes possess significant solar resources which have potential for development.
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Figure 3-6. Quechan / Fort Yuma Reservation Wind Resource Map

Summit Blue is not aware of any renewable energy project development completed by the Quechan or
Torres-Martinez Tribes to date. However, there other significant tribal renewable projects taking place in
California. In December 2005, the 50 MW Kumeyaay Wind Project became operational on the Campo
Tribe Reservation located 70 miles east of San Diego and 18 miles north of the Mexican border. That
project was financed through a partnership between the global investment firm, Babcock & Brown, and
GE Energy Financial Services.52

Summary of Federal and State Incentives
As described in the previous sections, a wide range of federal and state incentives are available. The
availability of these incentives changes frequently. Table 3-1 summarizes the incentives.

52

LCG Consulting Energy Online, ―Kumeyaay Wind Project Commences Operations.‖ December 29, 2005.
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Table 3-1. Summary of Financial Incentives for Renewable Energy Projects
Incentives

Solar
Photovoltaic

Solar
Thermal
Electric

Wind

Geothermal

Biomass

Public
Projects
Eligible?

Private
Projects
Eligible?

N/A

N

Y

Federal Incentives
Investment Tax Credit
(―Business Energy Tax
Credit‖)

30% of
installed
system
cost

30% of
installed
system
cost

N/A

10% of
installed
system
cost

Modified Accelerated
Cost Recovery53

X

X

X

X

X

N

Y

Corporate Production
Tax Credit 54

N/A55

N/A

2 cents /
kWh for
10 years

2 cents /
kWh for
10 years56

2 cents /
kWh for
10 years

N

Y

New Market Tax Credits

X

X

X

X

X

Y

Y

Clean Renewable Energy
Bonds (CREB)

N/A

N/A

X

X

X

Y

N

X

X

X

N

Y

2 cents /
kWh for
10 years

2 cents /
kWh for
10 years

2 cents /
kWh for
10 years

Y

N

X57

Y

Y

Y

Y

USDA Renewable
Energy Grants
Renewable Energy
Production Incentive
(public entities)

X
2 cents /
kWh for
10 years

2 cents /
kWh for
10 years

California Incentives
Supplemental Energy
Payments (SEP)
IID PV Solutions Rebate
Program

X
$2.80/W

X

X

X

53

All technologies with an ―X‖ for this incentive are classified as ―five-year property‖ for the purposes of
depreciation. This means that owners of qualifying technologies can recover the cost of their investment over a
relatively short five-year period as opposed to depreciating the equipment more gradually over its full lifetime.
54
Applies for first ten years system is in operation. Incentive is applicable to projects going into service before
December 31, 2008.
55
The ―American Jobs Creation Act of 2004‖ extended eligibility for the PTC to solar for a short time; the Energy
Policy Act of 2005 eliminated solar projects built after 12/31/05 from PTC eligibility.
56
Owners of geothermal projects who claim the ITC cannot also claim the PTC.
57
Must meet fuel use specifications detailed in CEC guidebook ―Renewables Portfolio Standard Eligibility‖ Second
Edition, CEC-300-2007-006-CMF.
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3.2

Renewable Market Barriers

While renewable energy markets are growing rapidly in response to increased demand from state RPSs
and both state and federal financial incentives, several barriers to renewable energy development remain.
This section discusses general barriers facing utility-scale renewable energy development. Additional
technology-specific barriers are discussed later in the report as part of review of economic potential for
each technology.
Access to transmission. Renewable energy resources with utility-scale development potential
are often located in areas that are far from load centers and lack sufficient transmission capacity
to export energy. This is one of the greatest barriers to renewable energy development in the
County and, therefore, the topic is discussed in detail later in this section.
Permitting. Under the best conditions, permitting for utility-scale renewable energy projects and
transmission projects can take several years and can add substantially to upfront project costs.
The permitting process is made more lengthy and complicated due to the fact that proposed
projects typically require permitting at both the state and federal levels, and there is little
coordination between the relevant permitting agencies. Furthermore, permitting agency staff
typically lack knowledge and experience with permitting large-scale renewable energy projects.
Public opposition to renewable energy and transmission development can further complicate the
permitting process.
Project siting and public opinion. The best renewable energy resources can be located on
protected lands, or in areas with land uses that restrict the development potential for renewables,
as is the case with IID‘s wind resource areas. Anticipated impacts on the local environment (i.e.,
air quality and aesthetics) can also fuel public opposition to renewable energy projects, as was the
case for a proposed sewer sludge-to-energy plant in Imperial Valley. Siting and public opinion is
also a major barrier to the development of transmission infrastructure needed to export renewable
energy from the County.
Market uncertainty. With numerous state RPS requirements and financial incentives in place,
renewable energy market development is booming. However, there is much uncertainty about the
timing of transmission capacity additions, whether projects will receive necessary permits, and
the availability of federal financial incentives over the long term. And other important drivers,
such as wholesale energy costs, are hard to predict. California has done a great deal to limit the
risk to project developers by facilitating long-term contracts between utilities and renewable
energy generators. But general market uncertainty is slowing down the pace of project
development, making it difficult to attract equity investors, and resulting in risk premiums for
project financing.
High costs and access to favorable financing. Most renewable electricity generating
technologies all still more expensive than conventional energy sources in the absence of
subsidies. As a result of the market uncertainty noted above, it can be difficult for renewable
energy projects to secure favorable financing.
Intermittency of resources. Solar resources are intermittent but predictable and nearly
coincident with peak demand for electricity. However the intermittency of wind resource
availability can present more substantial barriers as peak production is not coincident with peak
demand, and plants must ensure that power can be delivered when it is produced, which can add
to operating costs.
Cost and availability of raw materials. The market is exposed to the uncertainty associated
with the pricing and availability of raw materials that are critical to manufacture renewable
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energy generating equipment, such as silicon and steel. A silicon shortage in the solar PV market
resulted in increased costs and delays in module shipments in recent years. Steel, copper, and
concrete price increases have significantly affected the costs of manufacturing wind towers, as
well as the equipment used in construction of geothermal and utility-scale solar projects.
Availability of Water for Operation and Maintenance. Large concentrating solar power and
geothermal power installations need a water supply for operation and maintenance, including
cleaning. A connection to IID‘s water system needs to be available at the site, and IID needs to be
able to allocate enough water to meet the operator‘s needs. This need for a connection to the
water supply could eliminate some potential sites from consideration for development.IID does
not currently sell treated wastewater or reclaimed water. The IID has right to 3.1million acre-feet
(MAF) annually. There are numerous deductions made annually that will be increasing for the
next 20 years which reduces river diversions to about 2.7 MAF annually. Of this about 2.4-2.5
MAF will be available for delivery after deducting system losses. Municipal and industrial water
use accounts for only 3% of IID‘s total water allocations, so even a large increase in this sector
would still represent only a small percentage increase of the total amount IID allocates.
Another water issue is distribution capacity. Typically, these types of facilities require a
continuous stream of water. This takes up capacity in the laterals and the increases probability of
area farmers to have increased carryover orders. Normally water users share the capacity and
have to wait for their water orders for one to three days about 10% of the time. IID will have to
charge a capacity fee if a user wants to tie up part of the system for their use or develop a policy
precluding this practice.
Desert Flooding. One other problem that recurs in the area is desert flooding. In the past IID has
been sued successfully by local farmers for flood damage to their fields. The claim has been that
the IID system changed the landscape and the drainage facilities in place do not properly manage
desert runoff. With high capital cost facilities as are being proposed IID would need to be
indemnified for rain-runoff related flood damage.
The key barrier to the development of renewable energy in the County is limits on transmission capacity
to export the energy. Other barriers are addressed elsewhere in the report. Chapter 2 discussed land use
issues--and there are issues specifically related to technologies, such as conflicts between military
aviation and wind turbines. The technology specific issues will be discussed in the next chapter. The
remainder of this section discusses issues related to transmission.
As described in Chapter 2, the County is rich in renewable energy resources. However, since IID is not
subject to the state‘s 20% RPS requirement, and the County‘s renewable energy resources far outweigh its
demand for such resources, renewable energy development is contingent on the existence of sufficient
transmission capacity. Existing transmission capacity is limited, and substantial investment in
transmission infrastructure is necessary if the County is to realize its renewable energy development
potential.
The County also plays a unique role in the transmission planning scheme for the entire southwest region
due to the fact that is situated between some of California‘s largest load centers (San Diego and Los
Angeles) and abundant sources of power to the south and east. It borders Mexico to the south, a source of
low-cost electricity from merchant plants seeking to sell into the San Diego market. Arizona borders the
County on the east.
Significant planning is underway to expand export capacity from the County. Sections below discuss two
important initiatives: transmission planning taking place at the state level and the combination of the IID
Green Path Initiative and SDG&E‘s Sunrise Powerlink Project
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3.2.1 Current Transmission Export Capacity
IID has four transmission interties to the Western interconnected system;
1. CAISO/SCE intertie at the Mirage/Devers points of interface (path 42). The line is currently rated to
600 MW south to north.
2. CAISO/SDGE intertie at Imperial Valley substation. This intertie is currently rated at 225 MW
because of the step down transformer currently in series with the 230 kV line at El Centro substation.
The 230 kV line has a 370 MW thermal rating.
3. APS intertie at Yucca substation. This path has a thermal rating of 135 MW.
4. WAPA Path 9 intertie with Western Power Administration. This path has a rating of 275 MW.
The current total of these four ties is 1,380 MW.

3.2.2 State Level Transmission Planning
Transmission capacity expansion in the County is an important element in CEC/CPUC planning for RPS
compliance. In 2003 CPUC conducted a preliminary scoping study intended to lay the groundwork for a
more robust statewide transmission planning effort. In its report, ―Electric Transmission Plan for
Renewable Energy Resources in California,‖ CPUC assumed that all renewable power exported from the
County would be geothermal, and for the purposes of simplicity, that all power would be delivered via
SCE‘s Devers Substation. Assuming a renewable energy deployment scenario that is based on a ―least
cost best fit‖ procurement process, the study put forth a preliminary estimate that $215 million (2003
NPV)58 would need to be spent on 115 kV and 230 kV lines and circuit breakers to transport power from
both Riverside and Imperial Counties to meet the 2010 RPS requirements.
In the CPUC report, the CPUC identified a funding problem that was inhibiting renewable development.
It is typical for a generator to pay for both the connection from the generator to the utility grid (―gentie‖),
as well as for larger delivery upgrades needed to deliver electricity from the new generator to load
centers. The generator is then the reimbursed over a period of several years for the cost of the delivery
upgrade. Recognizing that this scale of investment would be infeasible for most renewable energy
generators, that it creates significant free-rider problems, and that it would, therefore, slow down
renewable energy development needed for RPS compliance, the CPUC discussed the potential for having
RPS-obligated utilities pay for the transmission upgrades. In 2003, the Federal Energy Regulatory
Commission (FERC), which has jurisdiction over independently owned utilities transmission rates, issued
an new interconnection rule59 which allows transmission customers to fund transmission upgrades and
have the utility provide transmission credit options, which can substantially minimize the payment from a
generator.
The report assumed only 330 MW of geothermal coming from the County, about 15% of the total
geothermal resource estimated to be available from the County. The report also factored in no solar
exports from the County. Even with these low assumptions for the County‘s contribution to the RPS, the

58

Based on 2003 dollars, escalated at a 3% rate of inflation and discounted at a rate of 10%.
―Final Rule on the Standardization of Generator Interconnection Agreements and Procedures.‖ 104 FERC ¶
61,103, issued July 24, 2003.
59
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report concluded that renewable energy resources coming from IID service territory would make an
important contribution in meeting the state‘s RPS requirements, and that significant transmission
investments would be necessary to access renewable resources in Imperial and other counties.
Other key findings of the report included: 1) recognition of the importance of state-level coordination
among IOUs and the ISO to maximize the efficiency of ratepayer investments in transmission system
upgrades; 2) a recommendation that the RPS bidding process be used as a ―trigger mechanism‖ to identify
groupings of viable projects, and thus, areas worthy of focus for transmission investments; and 3) the
need to explore the potential for IOUs to finance transmission upgrades to help lessen the burden on
renewable generators and expedite development.
A 2004 CPUC decision (CPUC Decision 04-06-010 ―Interim Opinion on the Transmission Needs in the
Tehachapi Wind Resource Area‖) addressed the transmission development necessary to deliver power
from major resource areas to load centers in the state, and called for a voluntary collaborative study
group, coordinated by the CPUC and CAISO, to develop a comprehensive phased development plan for
transmission upgrades in the Tehachapi Wind Resource Area and other critical renewable resource areas.
In November 2004, an Imperial Valley Study Group (IVSG) was formed and the group set a goal to
develop a phased plan for transmission upgrades necessary to export 2,200 MW of geothermal or solar
power from the Imperial Valley. IVSG participants included about forty organizations representing a
cross section of federal, state and regional government entities, developers and environmental
organizations. IID, the County Air Pollution Control District and the County Planning and Development
Services Department were among the participants.
The IVSG‘s study culminated in a September 2005 report which recommended a three phase
development approach. In contrast to the 2003 CPUC report, which focused on delivery to SCE‘s Devers
substation, the IVSG sought to avoid adding volume to the power flows to that facility, as that hub is
already congested and is expected to see increased flows from local thermal development and gas-fired
generation in Arizona and other areas. The IVSG instead focused on maximizing use of the Sunrise
Powerlink, a proposed 500 kV line that would connect the Imperial Valley substation to San Diego. The
Sunrise Powerlink project is led by SDG&E and is estimated to be completed in 2010. The IVSG plan
also incorporated several elements of IID‘s Green Path initiative, a set of comprehensive upgrades
identified by IID as necessary to implement in order to export renewable resources from the Imperial
Valley. Sunrise Powerlink and the Green Path Initiative are discussed in more detail in the next section.
Phase 1 of the IVSG plan would involve upgrades to the IID system as well as construction of the 500 kV
Sunrise Powerlink line to San Diego. A new geothermal collector substation would be built, and the El
Centro and Midway substations would be expanded. Lines would be upgraded between the Highline and
El Centro and Imperial Valley substations, and new lines would be added between a new geothermal
collector substation and the Midway substation, between the Imperial Valley substation and San Diego
Central substation (Sunrise Powerlink, discussed in more detail in the next section), as shown in Figure
3-7. A total additional export capacity of 645 MW would result from completion of Phase 1.
Because upgrades to the IID system would make use of existing facilities and rights of way, economic
and environmental impacts would be minimized. As of February 2008, IID estimated the costs of
upgrades to its systems under this development phase at $72 million. No costs for the Sunrise Powerlink
project were included in the study. This phase of the plan was intended to accommodate development
likely to come online by the end of 2010, namely three 215 MW geothermal plants under development by
CalEnergy in the Salton Sea area. However, the transmission upgrades proposed under this phase would
substantially exceed the transfer capacity needed by 2010. The IVSG explains that this approach is
proposed because the 500 kV line would improve system reliability for SDG&E, and because it is more
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environmentally and economically sound to implement the upgrades in large increments that will
accommodate system needs several years into the future.
Figure 3-7. Diagram of IVSG Proposed Phase 1 Upgrades

Phase 2 would involve capacity additions affecting the existing Bannister (not built at time of report but
IID planned to build it to accommodate purchases from geothermal plant coming online in 2008) and
Imperial Valley substations, and development of a new San Filipe substation. This development,
proposed for completion in 2016, would accommodate an additional 645 MW of export capacity and
would cost approximately $60 million. Phase 3, proposed for completion in 2020, would involve
additional upgrades to existing IID facilities, and would result in an additional 910 MW of export
capacity. This phase of development is estimated to cost $105 million. The three phases of the IVSG plan
would collectively add 2,200 MW of transmission export capacity.
The IVSG plan would also involve the addition of a collector substation at the Salton Sea geothermal
field, which would be built in phases to accommodate new geothermal plants coming online. Based on its
production cost simulations, CAISO estimated that implementing the IVSG plan had the potential to
reduce wholesale power costs by several hundred million dollars per year. The study did not consider the
potential for a 500 kV tie between IID and LADWP, which the two entities announced they would
explore shortly before the IVSG report was released. The report did note that that line would change
outcomes of the IVSG study.
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3.2.3 IID Green Path Initiative and SDG&E’s Sunrise
Powerlink Project
The Green Path coordinated transmission projects has three primary components. The first, the
Transmission Expansion Plan, involves upgrades to IID‘s existing infrastructure to meet the growing
demand within the IID service territory. This component, sponsored by IID alone, will focus on upgrading
IID‘s existing 161 kV transmission infrastructure to achieve a fully integrated 230 kV system. Figure 3-8
shows this component.
The second component, the Green Path North (the Los Angeles Connection), would involve 100 miles of
new 500 kV transmission capacity and the construction of two new substations. The Green Path North,
announced in October 2005, is a public-private venture between IID, Citizens Energy and the LADWP.
Its mission is to increase transmission capacity in IID‘s service territory and facilitate the delivery of
renewable power from the Imperial Valley to other parts of California. This component of the project
would involve partial coordination among all three Green Path partner entities, with 8% of project
funding from Citizens Energy.60
As a public power transmission provider, IID sought to avoid coming under the jurisdiction of FERC and
exposing the utility to CAISO tariffs and other control requirements. The partnership crafted between IID,
LADWP and Citizens Energy would enable IID to maintain control of its transmission grid, while still
owning a portion of the transmission capacity and opening the Imperial Valley‘s resources up to market
demand from the rest of the state. In addition, Boston-based Citizens Energy, a non-profit corporation
would help facilitate the endeavor by providing financing and by acting as the non-profit utility that
would come under FERC jurisdiction. The company would also further its charitable mission by using a
portion of its proceeds to subsidize electric bills for low-income residents of IID and LADWP service
territories. LADWP would gain access to the stable pricing of geothermal resources.
The third component of the project, the Green Path Southwest project, would link Imperial Valley to the
San Diego region via SDG&E‘s controversial Sunrise Powerlink project. This component of the Green
Path project involves the construction of 500 kV substation and approximately 60 miles of 500 kV
transmission lines. Citizens Energy would fund 95% of the project, and IID the remaining other 5%. IID
would still own 100% of the transmission infrastructure. Citizens Energy would function as the
participating transmission owner in the CAISO, and IID would provide Citizens with entitlement to 95%
of the capacity.

60

Lusk, Brianna. ―Citizens Energy: IID walked away from the best option.‖ Imperial Valley Press. November 28,
2007.
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Figure 3-8. IID Energy Green Path Coordinated Projects

Source: IID 2006 Integrated Resource Plan

Under a memorandum of agreement between SDG&E, IID and its partner Citizens Energy, SDG&E, IID
and its partner Citizens Energy, SDG&E was to coordinate its Sunrise Powerlink project such that it
would connect its 500 kV line with the IID line at SDG&E‘s Narrows substation. However, disagreement
between SDG&E and IID over the route for the line led IID to announce in mid-November 2007 that,
although supporting construction of the Sunrise Powerlink, IID was stepping aside as an active partner, as
it opposes the route preferred by SDG&E, known as the eastern route. IID sought southern routes that
would run near the existing 500 kV Southwest Powerlink, but SDG&E claims that the wildfire risk is too
great in that area, and that an eastern route provides better access to renewable resources. IID opposes the
eastern route sought by SDG&E as it would harm the farming community‘s irrigation system, and
according to an IID representative, the project, ―presents a risk that another transmission provider could
build a trunkline to interconnect generators in the Imperial Valley.‖61 SDG&E claims that IID‘s
partnership was never necessary to facilitate the Sunrise project, and plans to proceed with its preferred
route for the project.
Environmental opposition to the Sunrise Powerlink project has been strong. Environmental and consumer
groups opposing the project include the Sierra Club, Center for Biological Diversity, The Desert
Protective Council, and Utility Consumers‘ Action Network (UCAN), among others. The greatest
environmental opposition to the project relates to its planned route through the Anza-Borrego Desert State
Park which covers a large area in eastern San Diego County and is home to a number of rare species
including the peninsular bighorn sheep, and the golden eagle. Environmental groups are also concerned

61

―Imperial Irrigation District Backs Out of Sunrise Powerlink‖ California Energy Markets, November 21, 2007.

Summit Blue Consulting, LLC

55

RENEWABLE ENERGY FEASIBILITY STUDY

about the increased risk of wildfires and the loss of private land through eminent domain. Figure 3-9
below shows the potential routes and protected areas.
Figure 3-9. Sunrise Powerlink and Protected Natural Lands

Groups opposed to the Sunrise Powerlink project argue that the proposed 500 kV line is not necessary,
and that the real motivation for SDG&E and its holding company, Sempra Energy, is to increase access to
lower cost power from Mexico and Arizona (where Sempra own power plants), and to profit from the
expensive transmission investment. The use of power from Mexico, where regulations are less stringent
than in the U.S., presents additional environmental and labor-related issues.
Several alternatives have been presented which claim to provide SDG&E with the system reliability and
access to renewables that it desires without building the Sunrise project as planned. UCAN has provided a
variety of alternatives, including one which would involve upgrades to existing wires and would come at
a fraction of the cost of the $1.3 billion Sunrise project. Another option would be to use a southern route
that would parallel the Southwest Powerlink to avoid building 23 miles of transmission lines through the
Anza-Borrego Park. The San Diego Smart Energy Solutions campaign released a report in October 2007,
authored by engineer and advocate Bill Powers, which identifies alternatives to building the Sunrise
Powerlink project that would include increasing renewable generation in San Diego, improvements to the
San Diego distribution system, and energy efficiency components. The environmental impact report on
the Sunrise Powerlink project will be released in January.

Summit Blue Consulting, LLC

56

RENEWABLE ENERGY FEASIBILITY STUDY

Based on Citizens Energy‘s response to IID‘s announcement that it will terminate the Memorandum of
Agreement with SDG&E, it appears the Green Path Southwest project will not move forward with
funding from Citizens Energy. Regardless of the outcome of the Green Path Southwest project, it appears
there are still significant opportunities for IID to deliver renewable power out of Imperial Valley,
particularly to Los Angeles via the Green Path North project. Citizens Energy‘s share in that project was
only 8%. Therefore, the loss of partnership between IID and Citizens Energy would have less of an
impact on the project than on the Green Path Southwest project. Ultimately, because of California‘s great
demand for renewable resources in Imperial Valley, the markets will probably produce a workable
transmission development plan. However, given the complexity and lengthy process required for
transmission planning and development, the recent developments represent a significant setback for the
likelihood of constructing either the Green Path North or Green Path Southwest projects prior to 2010.
Assuming the upgrades to IID‘s system are completed as planned under the Green Path initiative, the
additional export capacities to the north and to the west once those upgrades are operational will increase
up to 2,600 MW as follows:
2008-2009 – Path 42 re-rating; Negotiations with SCE have initiated to increase rating from 600
to approximately 800 MW (200 MW).
2011 – Path 42 Conductor Bundling; IID has been considering the possibility of bundling Path 42
as a joint project with SCE. The rating would increase from 800 MW to up to 1600 MW thermal
rating (800 MW).
August 2013 – New CV-DeversII 230/500 kV transmission line. This project will work in synch
with GPN project. The expected line rating is up to 1,600 MW subject to rating studies.

3.2.4 Renewable Energy Transmission Initiative
The Renewable Energy Transmission Initiative (RETI) is a statewide initiative set up to help identify the
transmission projects needed to accommodate California‘s renewable energy goals, support future energy
policy, and facilitate transmission corridor designation and transmission and generation siting and
permitting. RETI will assess all competitive renewable energy zones in California and possibly also in
neighboring states that can provide significant electricity to California consumers by the year 2020. RETI
also will identify those zones that can be developed in the most cost effective and environmentally benign
manner and will prepare detailed transmission plans for those zones identified for development.
The RETI effort will be supervised by a coordinating committee comprised of California entities
responsible for ensuring the implementation of the state's renewable energy policies and development of
electric infrastructure, namely: California Public Utilities Commission, CEC, California ISO, and
publicly-owned utilities (SCPPA, SMUD, and NCPA).
RETI will:
Operate as a stakeholder planning collaborative and will involve a broad range of participants,
first to gather information and advice, and then to build active and consensus support for specific
plans for renewable energy and related transmission development;
Work within the existing planning processes at the California ISO, including any modifications to
that planning process resulting from compliance with Order No. 890 of the Federal Energy
Regulatory Commission;
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Support Energy Commission energy policy development, transmission planning, transmission
corridor designation, and power plant siting to help facilitate and coordinate the planning and
permitting of renewable energy related transmission and generation and minimize duplication of
efforts; and
Work with the publicly-owned utilities, investor-owned utilities, and developers.
RETI results are intended to point to the next transmission project or projects that should be developed to
connect renewable energy resources located in remote locations to the statewide high-voltage
transmission grid. Achieving this result will be an important contribution to the state's policy goals of
reducing greenhouse gas emissions and increasing renewable energy to 33 percent of the state supply by
2020. RETI will build upon the experience of the Imperial Valley Study Group. The kickoff meeting for
RETI was held in September 2007.

3.2.5 Summary
The key drivers and barriers to renewable energy are:
The market price of power. This is reflected in the MPR. The MPR is driven by the price of
natural gas, the construction cost of a new CC, and greenhouse gas allowance costs.
The future of the PTC and other incentives, which are uncertain.
The cost of renewable power, which is currently subject to commodity price increases.
Transmission upgrades to export power.
Of these factors, transmission upgrades are probably the one most within control of IID. For this reason,
we do not consider export capacity in the analysis of economic potential. We have assumed IID will make
available transmission capacity sufficient to export that amount of renewable energy that is economic.
The next chapter will discuss the economic potential of renewables. This discussion will include
treatment of the other key drivers and barriers.
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4

ECONOMIC POTENTIAL

Economic potential reflects the portion of technical potential that is economic. Determining what is
economic requires consideration of the general market drivers presented earlier, including:
the market price for power, as determined by the Market Price Referent (MPR);
the demand for renewable energy, as reflected in RPSs and voluntary markets;
tax credits and other incentives available for renewable energy.
Economic potential also requires consideration of other factors, including:
Costs
o capital costs
o operating and maintenance (O&M) costs
o fuel costs
o costs of capital (debt, equity)
Operating characteristics
o capacity factor
o time-of-delivery (ToD) factor.
The next section discusses assumptions affecting economic potential for all types of renewables. The
following sections discuss assumptions and economic potential specific to technologies. The final section
in this chapter summarizes the economic potential.

4.1

General Assumptions

The following assumptions applied to all technologies considered:
Effective year. Economic potential will vary over time as conditions change. We selected 2016
as the date for estimating economic potential. This year coincides with the timeline for Phase 2 of
the IVSG plan, which involves capacity additions at the existing Bannister and Imperial Valley
substations, and development of a new San Felipe substation. It is one year before the next goal
set by the state, of 33% of electricity to come from renewables, is to be met. The year 2016 is far
enough in the future that IID and the County can have a chance to take actions that could
meaningfully affect the amount of the economic potential that is realized.
Cases: We examined two cases, or scenarios. The base case is the scenario most likely to occur
based on existing conditions in the market; the high case is the optimal scenario for renewables
development and it assumes that both regulatory changes and changes in technology costs will be
the most favorable that can be expected. A summary of the economic assumptions used for each
case is shown in
In addition to these economic assumptions, the base case and high case used different
assumptions about availability of transmission, which determined the estimated potential capacity
for each technology. Full details of available incentives are given in the Renewable Market
Drivers and Barriers memo.
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Table 4-1. Assumptions Used in Base and High Case
Base Case

High Case

Applies To

CPUC GHG adder

High GHG Adder

Public and Private, Central Station and
Distributed

ITC for solar (CSP and PV)

ITC for solar (CSP and PV)

Private solar (Distributed and Central
Station)

No PTC

With PTC only for geothermal

Private Central Station

REPI only for solar

With REPI

Public (Distributed and Central
Station)

Without Federal tax credit

With Federal tax credit

Residential Solar

With MACRS

With MACRS

Private (Distributed and Central
Station

Without USDA Grant

With USDA Grant (25% of
capital costs)

Private Distributed (except Residential
Solar)

Without CREB

With CREB

Public (Distributed and Central
Station)

No SEP

With SEP if needed

Private Central Station

Existing transmission only

Existing and planned
transmission

Public and Private Central Station

Source: Summit Blue Consulting

4.2

Central Station Assumptions

The following assumptions applied to all central station technologies:
Basis for determining cost-effectiveness. For central station facilities, we compared the
levelized cost of the renewable resources with the MPR for 2016. The MPR value was then
adjusted for each technology with a ToD factor. A ToD factor reflects the value of the energy
produced according the coincidence of generation with system peak. The values used were based
on the ToD factors used by SCE. This method was used as prescribed by the CEC.62
MPR Value. For the base case, a greenhouse gas (GHG) adder of $14/ton was used, which is the
value recommended by the CPUC for 2016.63 This results in an MPR of $0.108/kWh. In the high

62

Energy and Environmental Economics, Inc. 2006. ―A Summary and Comparison of the Time of Delivery Factors
Developed by the California Investor-Owned Utilities for Use in Renewable Portfolio Standard Solicitations.‖
Prepared for the CEC. CEC-300-2006-015.
63
Public Utilities Commission Of The State Of California, Energy Division: Resolution E – 4118, October 4, 2007.
This Resolution formally adopts the 2007 Market Price Referent values for a proxy baseload plant for use in the
2007 Renewable Portfolio Standard solicitations.
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case, we assumed higher greenhouse gas prices would be in effect. Prices for allowance in Phase
2 of the European Trading Scheme are currently trading for around €23/ ton, or $34/ ton.
Escalating this value at 5% per year yields a price of $53/ton in 2016. The resulting MPR for 20years would be $0.1330/kWh.
Tax credits. In the base case, we assumed the current production tax credits (PTC) for wind,
geothermal, and biomass would not be in place in 2016, as these technologies, which are fairly
mature now, would be considered fully mature by then. We assumed that the investment tax
credit (ITC) of 10% would be available for solar technologies (both PV and concentrating solar)
in both the base and high cases, and that the PTC would be available for geothermal in the high
case.
Developer perspective. We considered renewable costs for central station plants using both the
perspective of an independent power producer (IPP) and IID, as a public power agency. We
assumed IID‘s perspective would only apply to sales to its native load and the energy it would
acquire would be limited to 33% of retail load in 2016, or 1,670 GWh.64
Costs of capital. We used values consistent with those in the MPR:
o Cost of debt of 7.72%
o Cost of equity of 13.28%
o Debt as a percentage of total cost:
 50% for IPP perspective
 100% for IID perspective
Income taxes
o 35% federal tax rate
o 8.84% state tax rate
o 40.75% combined rate
o IID is tax exempt on projects for sales to native load.
Transmission costs. We assumed costs of interconnection and spur lines are included in capital
costs for distances up to 10 miles from a transmission line. For distances greater than 10 miles,
we assumed 10 miles of line at costs associated with the typical size of plant for the technology,
based on the likely transmission line voltage. These costs are shown in Table 4-2. Transmission
wheeling costs were not included.
Table 4-2. Transmission Line Costs
Transmission line voltage (kV)

$ millions/mile of line

69

$0.3

161

$0.6

230

$1.10

345

$1.92

500

$2.15

Source: CEC. ―Scenario Analysis for 2007 IEPR‖. Table 4-3, based on values for 230 and 500 kV.

64

Based on 3,332 GWh of sales to customers in 2006 and system demand growth of 3.9% per year on average from
2006 to 2016. Data taken from IID‘s 2006 Integrated Resource Plan.
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Trends in capital costs. Historically, renewable capital costs have been declining. Recent
increases in commodity costs (such as steel, concrete, and copper) have slowed or reversed this
trend in recent years. Given the continued demand pressure from China and other developing
countries, the current high commodity costs are likely to persist. For specific technologies, further
technological improvement, volume production, and scale-up in project size may offset the
commodity cost effect and lower costs.

4.2.1 Solar
Chapter 2 described four types of central station solar plants. Presently, parabolic trough technology is the
most proven, with over 350 MW of capacity that has been operating in the Mohave Desert for 15 to 20
years, and 64 MW of capacity recently installed in Nevada. Other CSP technologies are at various stages
of development:
Power tower technology has been constructed in the U.S. but none are currently operating
commercially. A developer has filed applications with the CEC for a 400 MW power tower
facility called Ivanpah Solar Electric Generation System.
Dish-Stirling engines. Stirling Energy Systems signed PPAs in 2005 to sell from 300 to 900 MW
to SDGE and 500 MW to SCE. The power would be produced by dish Stirling engine systems
located in the Imperial Valley and the Mojave Desert. The California Public Utilities Commission
approved the SCE contract in 2005. However, this technology is unproven, with only small
demonstration projects built so far.
Concentrating PV has so far been restricted to small-scale applications. For example, an 8.2
MW facility is currently being constructed in Colorado.

Costs
In our analysis we looked at the two CSP technologies that are the most developed and are the most likely
to be economic – parabolic trough and dish-Stirling.
Parabolic Trough: The Nevada Solar One project was completed this year and provides the best source
of data for current concentrating solar prices. The cost for the 64 MW plant was $266 million,65 or
$4,156/kW. The project has 30 minutes of thermal storage used to minimize the effects of transients.66
This cost represents an improvement over recent estimates of $4,600 to $4,859/kW (2007$).67 Data for
other technologies are speculative as no commercial plants are in operation. We assumed fixed O&M
costs of $45/kW-year.67
Because parabolic trough technology is fairly mature, we do not anticipate significant technology
improvements by 2016 and so assumed the capital costs will remain constant in real terms; however, we
assumed that storage capability of six hours would become available at the same price. The storage
technology allows plants to perform at a higher capacity factor. As there is a large amount of potential for
this technology in the USA, and mass deployment often leads to lower prices, there are projections that

65

UPI Energy July 30, 2007
Solar Spaces. www.solarpaces.org/Tasks/Task1/Nevada_Solar_One.HTM. Downloaded December 4, 2007
67
San Diego Renewable Energy Study Group. 2005. ―Potential for Renewable Energy in the San Diego Region.‖
66
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point to a further reduction in costs. For example the Western Governors‘ Association Solar Task Force
projects that, with a deployment of 4 GW, total nominal cost of CSP electricity would fall below
10¢/kWh68.
Dish-Stirling: Costs for dish-Stirling are less certain than for parabolic trough, as no commercial plants
have been built recently. In the high case, we assumed a capital cost value of 2007$3,300/kW, variable
O&M costs of $25/MWh and fixed O&M costs of $23/kW-yr (combined O&M equal to $82/kW-yr).69

Operating Characteristics
We used a capacity factor of 40% for parabolic trough, which reflects the production that is feasible with
six-hour storage.67 We calculated the time-of-delivery factor for this technology as 1.42, which is based
on typical generating characteristics of a solar trough plant and the ToD factors used by SCE. This factor
indicates that the value of solar power is better than the average value of power from a combined cycle
power plant, if the plant has thermal storage.
Storage technology is not likely to be available for the dish-Stirling technology, and its capacity factor
would be 27%. The time-of delivery factor for this technology would be lower, at 1.34.

Technology-Specific Market Drivers and Barriers
Solar power produces no noise or air quality issues. Locations close to airports could possibly cause
problems for air traffic because of glare from reflectors.
The greatest barrier to utility-scale solar development in southern California, as with other renewable
projects, is the public opposition to the Sunrise Powerlink project. This is discussed in more detail in
Chapter 3). SDG&E has argued the line is needed to provide access to the planned 900 MW solar dishStirling array, for which the utility has contracted for power to help meet its RPS requirements, with 300
MW of projected to come online by 2010. The environmental community claims SDG&E is using this
argument to cover its real interest, which is to access cheaper conventional power from Mexico, Arizona
and elsewhere. As a result, the dish-Stirling project has been the focus of criticism by groups opposing the
Sunrise Powerlink project. The primary criticism of the project is that it is expensive and is not
commercially proven and, therefore, will be unable to deliver on its contract with SDG&E in the 2010
timeframe.70 Opponents note that the only working examples of the technology are prototype units located
at the Sandia National Laboratory in New Mexico.
Opponents have also highlighted the fact that the solar power will require a significant water supply for
cooling and cleaning purposes. Water usage is low relative to some agricultural purposes: a parabolic
trough plant with wet cooling uses around 1.5 acre-feet of water per year per acre of solar field use 71,
versus 5.5 acre-feet per year per acre of crop land for alfalfa.72 The income from a 100 MW solar plant, at
$0.11/kWh per year (based in the MPR), would be $50,715/acre/year in gross revenues, versus $600-

68

Western Governors‘ Association, Clean and Diversified Energy Initiative, ―Solar Task Force Report‖, January
2006
69
Black & Veatch. 2007. ―Arizona Renewable Energy Assessment.‖ This cost is somewhat speculative, as no costs
are currently available.
70
Green Wombat Blog. ―High Voltage Solar Power Controversy.‖ July 18, 2007.
71
IID, personal communication. L. Macklin. February 2008.
72
San Diego Renewable Energy Study Group. 2005. ― Potential for Renewable Energy in the San Diego Region.‖
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900/year/acre for alfalfa.73 However, increased usage could be significant if the facilities are installed on
land that did not previously require water, which is the most likely case. Solar projects that are outside of
IID‘s service boundaries cannot be supplied water.
As noted in Chapter 2, all three of the California electric IOUs have signed PPAs for power from large
solar projects. However, the record of high contract failure rates for renewable projects indicates that such
contracts do not necessarily mean that large solar is yet economic. A recent study of the renewable energy
contracting process in California found that a minimum contract failure of 20% to 30% should be
expected.74 Reasons for failure include failure to site or permit the project, interconnection or
transmission problems, financial failure of generator/developer, lack of credit-worthy purchaser,
availability and/or cost of resources, increases in capital costs, technology issues, and project delays
resulting in loss of subsidy.

Economic Potential
Because the solar insolation is fairly evenly distributed over the County, the key distinguishing features
when looking at technical potential capacity is distance from the nearest transmission line and the slope of
land (parabolic trough technology requires a slope of not more than 1%). As noted earlier, for plants more
than 10 miles away from the nearest transmission line, we added additional costs for transmission (an
additional 10 miles). Approximately 10% of the technical potential by 2016 is likely to be more than 10
miles from a transmission line, based on Summit Blue‘s GIS analysis. This results in slightly higher
levelized costs on a project basis.
Economic assumptions used for the base case and high case are shown in Table 4-3.

73

Alfalfa revenue from San Diego Renewable Energy Study Group. 2005. ― Potential for Renewable Energy in the
San Diego Region.‖
74
KEMA. 2006. ―Building a ‗Margin of Safety‘ Into Renewable Energy Procurements: A Review of Experience
with Contract Failure.‖
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Table 4-3. Economic Assumptions for Central Station Solar
Private Solar Central Station
Base Case

High Case

CPUC GHG adder

High GHG Adder

With ITC of 10%

With ITC of 10%

No PTC

No PTC

With MACRS

With MACRS

No SEP

With SEP if needed

Existing transmission only

Existing and planned transmission

Public Solar Central Station
Base Case

High Case

CPUC GHG adder

High GHG Adder

With REPI

With REPI

No CREB

No CREB

Existing transmission only

Existing and planned transmission

Source: Summit Blue Consulting

There are no differences in cost of production between the base and high cases, but there is a difference in
the MPR value, which makes the high case for parabolic trough economic. The results of the CSP
analysis are shown in Table 4-4 and Table 4-5. Central station solar is economic only in the high case for
parabolic trough technology, and the economic potential in that case is 17,865 MW.
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Table 4-4. Central Station Solar Economic Potential – Parabolic Trough
Base Case

High Case

Technical
Potential
(MW)

Private
Levelized
Cost
($/kWh)

Public
Levelized
Cost
($/kWh)

MPR
(with
ToD,
$/kWh)

Economic
Potential
(MW)

Technical
Potential
(MW)

Private
Levelized
Value
($/kWh)

Public
Levelized
Cost
($/kWh)

MPR
(with
ToD,
$/kWh)

Economic
Potential
(MW)

Less than10
miles

14,523

0.177

0.160

0.153

0

16,758

0.177

0.160

0.189

14,523

10 miles or
more

3,352

0.178

0.162

0.153

0

1,117

0.178

0.162

0.189

3,352

Total

17,875

0

17,875

Distance to
Transmission

17,875

Source: Summit Blue Consulting.

Table 4-5. Central Station Solar Economic Potential – Dish Stirling
Base Case

High Case

Technical
Potential
(MW)

Private
Levelized
Cost
($/kWh)

Public
Levelized
Cost
($/kWh)

MPR
(with
ToD,
$/kWh)

Economic
Potential
(MW)

Technical
Potential
(MW)

Private
Levelized
Value
($/kWh)

Public
Levelized
Cost
($/kWh)

MPR
(with
ToD,
$/kWh)

Economic
Potential
(MW)

Less than10
miles

23,238

0.185

0.216

0.145

0

26,813

0.192

0.223

0.178

0

10 miles or
more

5,363

0.186

0.217

0.145

0

1,788

0.194

0.225

0.178

0

Total

28,600

0

28,600

Distance to
Transmission

0

Source: Summit Blue Consulting.
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4.2.2 Geothermal
As described in Chapter 2, the County contains substantial geothermal resources. These resources have
been studied extensively, giving a relatively high degree of certainty to the estimates below.

Costs
A study sponsored by the CEC in 2004 quantified the costs to develop the significant resource areas in the
County. These costs are summarized in Table 4-6. Costs for geothermal projects have increased
significantly, as with other energy production plant costs, due to increases in commodity costs, as noted
earlier, plus the strong demand for drilling equipment from the booming oil and gas industry. A recent
study by the CPUC quantified the increase from 2005 to 2007 as 25%. We included this factor in
escalating costs. We then grouped the resources into three cost categories: high, medium and low costs,
for analysis of cost effectiveness. We used the average of the costs within each category in the analysis. In
effect, this defines a geothermal supply curve with three steps.
Geothermal power production is a mature industry. The United States' first geothermal power plant went
into operation at The Geysers in 1921. The technology used is well understood. We do not anticipate any
significant changes in costs from current levels.
Table 4-6. Geothermal Cost Estimates
Most
Likely
MW

Cost
(2004$000)

Cost
(2004$/kW)

Expected
(2007$/kW)

Glamis

6

34,939

5,459

6,995

East Mesa

86

442,156

5,141

6,587

Brawley South

62

298,475

4,814

6,168

Brawley East

129

563,015

4,364

5,592

Dunes

11

47,451

4,314

5,527

Niland

76

257,840

3,393

4,347

Superstition Mountain

10

32,118

3,381

4,332

Brawley North

135

377,074

2,793

3,579

Mount Signal

19

53,066

2,793

3,578

Heber

42

113,651

2,706

3,467

Salton Sea

1,400

3,334,333

2,382

3,052

Total

1,976

5,554,118

2,811

3,602

Geothermal
Resource

Cost
Category

Capacity
for Each
Category

High

294

Medium

282

Low

1,400
1,976

Sources: Costs from ―New Geothermal Site Identification and Qualification.‖ P500-04-051, prepared by GeothermEx Inc for the
CEC PIER Program. Escalation from CPUC 2007. ―GHG Modeling.‖
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Operating Characteristics
Geothermal plants operate essentially continuously, except for forced and scheduled outages. Because of
issues related to corrosion, these plants are, practically speaking, not dispatchable. We used a capacity
factor of 90%75 and a time-of-delivery factor of 1.0.

Market Drivers and Barriers
The renewable energy market drivers and barriers associated with other types of utility-scale renewable
energy development apply to geothermal project development as well. However, geothermal faces some
unique barriers, several of which relate to the industry‘s dependence on expensive exploration processes.
Furthermore, geothermal is perceived as a resource that is only applicable to a few states, and the industry
has not received the same level of hype and attention from the media and policy makers that wind and
solar have received in recent years. The industry is maturing at a slow pace and has failed to secure the
level of financial incentives available to other renewable energy technologies.
The California Geothermal Energy Collaborative convened a workshop in July 2007 aimed at gathering
stakeholder feedback to inform the development of a California Geothermal Development plan. In
addition to the general need for increased transmission capacity, which affects all utility-scale renewable
energy development, and is discussed in a separate section of this report, stakeholders identified the
following barriers to geothermal project development in California:
Insufficient resource data. Existing data on geothermal resources does not include sufficient
detail to guide development. Furthermore, much of the existing data are outdated (~1970s) and
may not be applicable in assessing the development potential of newer technologies such as lowtemperature binary power technology.
Expense of exploration. Exploration costs are approximately $2.5 million per site and return
on investment in these expenses is on the order of ten years. As a result, few entities are able to
fund the exploration activities needed for development. In addition, stakeholders noted the need
to develop new tools to identify resources that cannot be detected by current exploration tools.
Lack of knowledge and awareness of geothermal energy by public and permitting
agencies. There is a general lack of awareness about geothermal energy among the public,
environmental organizations, and permitting agencies. Permitting agencies lack sufficient staff
who are experienced with geothermal project permitting, and there is little coordination among
state and federal permitting agencies. As a result, the process of securing development rights is
cumbersome and can take a number of years to complete. This adds substantial costs to a project
and detracts from developers‘ interest in pursuing geothermal projects.
Project size limitations related to permitting system. Projects larger than 50 MW face
substantially greater permitting burdens than do smaller projects. As a result, many projects are
being proposed for just under 50 MW, though the resource potential at the site may be greater.
The workshop participants also discussed the challenges associated with developing sufficient
transmission capacity to handle additional production from new geothermal plants, which is addressed in
the general discussion of utility-scale renewable energy development barriers above. A number of
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CEC 2004. ―New Geothermal Site Identification and Qualification.‖ P500-04-051.
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recommendations were put forth to address these and related barriers. Recommendations included:
requesting that the state conduct a detailed resource assessment to parallel federal level assessments that
are underway; improve coordination among state and federal agencies to streamline the permitting
process; re-brand geothermal energy and educate the public about its benefits; establish a funding
mechanism to cost-share drilling activities.
The County has been more proactive in planning for geothermal development than other regions in the
state. In its ―Geothermal / Alternative Energy and Transmission‖ element of the County‘s General Plan,
the County identifies additional potential barriers, such as water use and encroachment of urban
development on resource areas, and outlines steps the County is taking and should consider taking in the
future to increase development potential.76 The County has approved Master Environmental Impact
Reports (MEIRs) for all of the key geothermal development areas (Salton Sea, North Brawley, South
Brawley and Heber). MEIRs take into account the total environmental impacts of all anticipated
development within an area and will help streamline the permitting process. The County is also
considering establishing ―Energy Park‖ zones that would establish buffer zones between urban
development and geothermal resource areas to help minimize potential public opposition to development,
and to ensure that resource areas maintain their full development potential.
Geothermal resources are subject to decline in output if water is not restored to the aquifers. The Geysers
facility in Northern California pumps large volumes of treated wastewater from nearby municipalities into
its aquifer to mitigate resource decline. For long-term production, the County geothermal producers may
need to secure such water supplies.

Economic Potential
Economic assumptions used for the base case and high case are shown in Table 4-7.
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Heuberger, Jurg. ―Geothermal / Alternative Energy and Transmission‖ Element of County of Imperial General
Plan. The County Planning and Development Services Department. October 17, 2006.
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Table 4-7. Economic Assumptions for Geothermal
Private Geothermal
Base Case

High Case

CPUC GHG adder

High GHG Adder

No ITC

No ITC

No PTC

With PTC

With MACRS

With MACRS

No SEP

With SEP if needed

Existing transmission only

Existing and planned transmission

Public Geothermal
Base Case

High Case

CPUC GHG adder

High GHG Adder

With REPI

With REPI

No CREB

With CREB

Existing transmission only

Existing and planned transmission

Source: Summit Blue Consulting

Table 4-8 below shows the economic potential for geothermal development. Technical potential is based
on the ―most likely‖ capacity of each geothermal area, and its proximity to existing and/or planned
transmission. The analysis shows that a large part of the estimated technical potential is economic in both
the base and the high cases: 1,682 MW in the base case and 1,976 in the high case.
Table 4-8. Geothermal Economic Potential
Base Case

High Case

Technical
Potential
(MW)

Private
Levelized
Cost
($/kWh)

Public
Levelized
Cost
($/kWh)

MPR
(with
ToD,
$/kWh)

Economic
Potential
(MW)

Private
Levelized
Value
($/kWh)

Public
Levelized
Cost
($/kWh)

MPR
(with
ToD,
$/kWh)

Economic
Potential
(MW)

High Cost

294

0.147

0.136

0.108

-

0.119

0.076

0.133

294

Medium Cost

282

0.105

0.096

0.108

282

0.077

0.053

0.133

282

Low Cost

1,400

0.090

0.083

0.108

1,400

0.062

0.045

0.133

1,400

Total

1,976

Distance to
Transmission

1,682

1,976

Source: Summit Blue Consulting.
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4.2.3 Large Wind
As noted in Chapter 2, the County has a significant amount of wind resource. The best resource is located
in the southwest corner. Additional resource is located in the northeast.

Costs
After a long declining trend in wind turbine costs from 1997 through 2000-2002, prices have increased
significantly through 2007. This trend reversal has been due to a combination of the commodity price
increases affecting all renewable resources, the proliferation of RPSs and other demand for renewables,
and the declining value of the dollar relative to the euro, which is significant due to the large volume of
wind turbines produced in Europe. Available turbines in 2006 and early 2007 were quickly snapped up
and manufacturers reported being sold out through 2007 or 2008. This trend of cost increases may be
halted due to the construction of several major manufacturing facilities in the U.S., including a
Pennsylvania plant by Gamesa, a Colorado plant by Vestas, and an Iowa plant by Clipper. On the other
hand, the expiration of the PTC could result in a decline in prices due to excess supply.
The average cost for proposed projects in 2006 was $1,680/kW (2006$), up $200 when compared to
projects actually completed in 2006.77 We believe that the average for proposed projects represents a
reasonable expectation for future costs. We used O&M costs of 2007$28/kW-year (fixed) and
2007$8/MWh (variable).78

Operating Characteristics
Wind project economics are highly sensitive to the quality of the wind resource because wind turbine
output is proportional to the cube of the wind speed. Therefore, developers of large-scale wind farms
typically only consider investing in projects at locations with wind resources ranked as Class 4 or higher.
As noted in the Chapter 2, Class 5 to 7 wind resources exist in the southwest corner of the County, and
large areas of Class 3, some areas of Class 4 and small areas of Class 5 resources exist in the east of the
County. Table 4-9 shows the capacity factors associated with different wind resource classes, and the
amount of area that exists for each wind class in the County.

77

U.S. Department of Energy. 2007. ―Annual Report on U.S. Wind Power Installation, Cost and Performance
Trends.‖
78
Black & Veatch. 2007. ―Arizona Renewable Energy Assessment.‖
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Table 4-9. The County Wind Production and Area by Resource Class
Resource Class

Capacity Factor

Area in The County
(acres)

3

28.9%

151,000

4

33.7%

11,640

5

37.6%

10,000

6

41.9%

24,000

7

50.5%

2,000

Total

198,640

Sources: Capacity factor from Wiser, R. and M. Fripp. "Analyzing the Effects of Temporal Wind Patterns on the Value of
Wind Generated Electricity at Different Sites in California and the Northwest. LBNL-60152. June 2006.
Potential based on Summit Blue GIS analysis.

Market Drivers and Barriers
Large wind development faces many of the same market drivers and barriers as other renewable energy
resources. Of particular importance for wind, however, are location of the wind resource and, at least
historically, availability of the production tax credit. Key aspects of these drivers, and related barriers, are
discussed here.
Availability and Location of Wind Resource
Factors related to land use limit the development potential of the County‘s best wind resources. The
exceptional wind resource area located in the southwest corner of the County is also the site of the
Jacumba Wilderness Area, and the eastern portion of the wind resource area appears to overlap with an
area of critical environmental concern. These factors will likely prohibit large wind development in this
area.79
Figure 4-1 illustrates these land use issues.

79

The wilderness area and all other national and state parks and natural reserves were already excluded from the
technical potential assessment.
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Figure 4-1. Areas of Wind Resources and Land Use Issues

The wind resource area in the northeastern section of the County also faces a significant location-related
barrier in that a large portion of the wind resource area is BLM land in which the Naval Air Systems
Command (NAVAIR) has exclusive use. NAVAIR has three classifications for land in the County with
regards to wind development, as presented in Figure 4-2. In general, wind turbines in the red areas would
have significant impacts on the military mission. There are exceptions. For individual projects, NAVAIR
would conduct a review and determine whether or not the impacts would be significant.
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Figure 4-2. The County Military Aviation Wind Map

There is an area in the southeastern portion of the County which possesses pockets of wind resources
(Class 3 with some small areas of Class 4 and Class 5), and no land-related barriers. This area is also
located relatively close to the Southwest Powerlink, a 500 kV transmission line which runs along the
southern border of the County, and directly into SDG&E territory to the west and into Arizona to the east.
We further disaggregated the land described in Chapter 2 into resource class and military aviation concern
using GIS analysis. This enables economic analysis on a more detailed basis. Table 4-10 presents the
potential capacity in MW for each wind class, by distance to transmission lines and by inclusion in the red
or green zones as defined by NAVAIR.
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Table 4-10. The County Wind Resource by Class, Distance from Transmission, and
Military Aviation Zone
Wind Potential (MW)
Wind
Power
Class

Less than or equal to 10 miles from
transmission

Greater than 10 miles from transmission

Green Zone

Red Zone

Total

Green
Zone

Red Zone

Total

3

216

540

756

-

1,944

1,944

4

35

432

467

-

5

-

162

162

-

6

108

918

1,026

-

7

108

-

108

-

-

0

Total

467

2,052

2,519

-

1,944

1,944

0
-

0
0

Sources: Summit Blue GIS analysis.
NREL Wind Maps. http://www.nrel.gov/gis/wind.html.
Bureau of Land Management. California. Geospatial Data. Available at www.blm.gov/ca/gis.
CEC. Systems Assessment and Facilities Siting Division. Cartography Unit. California Transmission LinesSubstations and Selected Power Plants. Lower Map. www.energy.ca.gov
Imperial Irrigation District Energy Department. IID 2006 Integrated Resource Plan. Green Path Coordinated Projects
and Existing Transmission System Maps.
The County, California. Military Red-Yellow-Green Map. September 7, 2007.

Federal Financial Incentives and Cost Effectiveness
Wind project development over the past decade has been integrally tied to the availability of the federal
PTC. Expirations of the federal PTC in 1999, 2001 and 2003 each resulted in dramatic drops in
development until the incentive was reinstated, resulting in a boom and bust development cycle for wind
development.
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Figure 4-3. Sensitivity of U.S. Wind Power Development to PTC Expirations

As noted earlier, the PTC may see a long-term extension with passage of a new energy bill. However, it is
likely that large wind project development will be cost competitive in the 2016 timeframe even if the PTC
is no longer available. Technological advancements, growing RPS demand for renewable energy and
increased economies of scale in manufacturing will all contribute to increased cost effectiveness of wind
energy. In addition, fluctuating and upward trending prices for conventional energy sources such as
natural gas will also play a key role in improving wind project economics by 2016. What will likely be
most critical to wind project development in the 2016 timeframe is a clear and stable policy environment
to foster effective planning. Decisions about the extension of the PTC and the introduction of a federal
RPS will help provide the clarity needed for wind project planning.

Economic Potential
For the base case, we assumed only wind locations in the military ―green zone‖ would be developable.
Economic assumptions used for the base case and high case are shown in Table 4-11.
The analysis shows that in the base case, only areas with Class 6 or higher wind resources are economic,
giving a total of 216 MW. Table 4-12 summarizes the economic potential for the base case.
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In the high case, we took a more optimistic view. Some of the land area within the "red" zone was
included. This land is located in the northeast region of the County near the border with Riverside County
and the southwest corner of the County near the border with San Diego County. These wind resources
included Class 3 through Class 6 resources. However, none of the land under the control of the military
was included, so the additional land is not equivalent to all of the potential in the County. In the high case,
all of the wind classes are economic, giving a total economic potential of 4,463 MW. Table 4-13
summarizes the economic potential in the high case.

Table 4-11. Economic Assumptions for Large Wind
Private Large Wind
Base Case

High Case

CPUC GHG adder

High GHG Adder

No ITC

No ITC

No PTC

No PTC

With MACRS

With MACRS

No SEP

With SEP if needed

Existing transmission only

Existing and planned transmission

Wind resources in Green Zone only

Wind resources in both Green and Red Zones

Public Large Wind
Base Case

High Case

CPUC GHG adder

High GHG Adder

With REPI

With REPI

No CREB

With CREB

Wind resources in Green Zone only

Wind resources in both Green and Red Zones

Existing transmission only

Existing and planned transmission

Source: Summit Blue Consulting
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Table 4-12. Base Case Wind Economic Potential
Resource
Category

Technical Potential (MW,
adjusted for land use)

Private
Levelized Cost ($/kWh)

Public Levelized
Cost ($/kWh)

MPR (with
ToD,
$/kWh)

Economic Potential
(MW)

Less than
or equal to
10 miles
from transmission

More than
10 miles
from transmission

Less than
or equal to
10 miles
from transmission

More than
10 miles
from transmission

Less than or
equal to 10
miles from
trans-mission

More than
10 miles
from transmission

Class 3

216

0

0.129

0.131

0.119

0.121

0.100

-

Class 4

35

0

0.111

0.112

0.102

0.104

0.100

-

Class 5

-

0

0.099

0.101

0.092

0.093

0.100

-

Class 6 & 7

216

0

0.089

0.090

0.082

0.083

0.100

216

Total

467

0

216

Source: Summit Blue Consulting.

Table 4-13. High Case Wind Economic Potential
Technical Potential (MW,
adjusted for land use)
Resource
Category

Private
Levelized Cost ($/kWh)

Public Levelized
Cost ($/kWh)
MPR (with
ToD, $/kWh)

Economic
Potential
(MW)

0.066

0.124

2,700

0.054

0.055

0.124

467

0.101

0.047

0.047

0.124

162

0.090

0.040

0.041

0.124

1,134

Less than or
equal to 10
miles from
trans-mission

More than
10 miles
from transmission

Less than or
equal to 10
miles from
trans-mission

More than
10 miles
from transmission

Less than or
equal to 10
miles from
trans-mission

More than
10 miles
from transmission

Class 3

756

1944

0.124

0.124

0.065

Class 4

467

0

0.111

0.112

Class 5

162

0

0.099

Class 6

1,134

0

0.089

Total

2,519

1,944

4,463

Source: Summit Blue Consulting
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4.2.4 Biomass
There are many types of biomass feedstocks, and several ways to generate electricity from them. For this
analysis, we looked at the technologies most likely to be economic based on the available feedstocks.
These are: combustion of agricultural and forestry waste, landfill gas, and biogas generated from cattle
manure and waste. As described in Chapter 2, the County has a limited amount of biomass resource with
a total of 94 MW. We consider generation from cattle manure and waste in the section on distributed
generation below.

Costs
We used an estimate of 2007$3,125/kW for installed cost of a direct combustion plant, with fixed O&M
of 2007$83/kW-year, and variable O&M of 2007$11/MWh.80 The fuel cost for biomass reflects costs for
gathering and transporting the fuel. We used a value of $53/MWh, which reflects the following
assumptions:
Fuel cost of $33/ton at the farm gate
Transport costs of $17/ton
13 MMBtu/ton (wet)
Heat rate of 13.725 MMBtu/MWh
The technology associated with biomass combustion plants is fairly mature. We do not anticipate
significant change in costs. Another technology that is under development is integrated gasification
combined cycle (IGCC), which would be more efficient, but more expensive than current technology. No
biomass IGCC plants currently exist, even on a demonstration basis.
For landfill gas, we assumed a capital cost of $2,155/kW, variable O&M (covering all O&M) of
$17/MWh, and a fuel cost of $2/MWh. 80 The fuel cost reflects the costs of gathering the gas from the
landfill.

Operating Characteristics
Biomass facilities operate on a fairly constant basis. The dispatch cost, comprised of the cost of fuel and
variable O&M cost, tends to be fairly low, so they tend to run as long as the plant is not subject to an
outage and fuel is available. We used a capacity factor of 85% and a time of delivery factor of 1.0.

Market Drivers and Barriers
In addition to the standard market drivers and barriers associated with other utility-scale renewable energy
development, biomass development faces a number of unique barriers due to the fact that this resource
category requires fuel input and produces air emissions. These barriers are further complicated by the
number of resources and technologies that fall under the ―biomass‖ definition. The term biomass typically
includes everything from woody biomass combustion to anaerobic digestion at wastewater treatment
facilities. Biomass barriers include the following:

80

Black & Veatch. 2007. ―Arizona Renewable Energy Assessment.‖
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Fuel pricing. Biomass fuel prices are variable due to the immaturity of the market and the
inconsistency of supply and demand. As a result, project economics are uncertain which can
make it difficult to access favorable financing.
Low density and inconsistency in fuel resources. Because biomass fuel possesses a lower
power density than other resources, fuel transport costs are high and uncertainties related to
transportation costs must be factored into project finance. In addition, the quality and quantity of
fuel resources is inconsistent adding to the challenge of and risk of managing a biomass power
plant. Technologies such as gasification help reduce the inconsistencies in fuel quality, but this
technology is more expensive and less commercialized.
Air emissions and permitting. Because some biomass technologies involve fuel combustion,
the permitting process is more complex and projects come under greater scrutiny than other
renewable energy projects.
Public opposition and siting challenges. Like geothermal energy, biomass is often overlooked
in media coverage and public educational materials focusing on renewable energy. As a result,
the general public and permitting authorities lack knowledge and experience related to biomass
projects, and this contributes to more lengthy permitting processes and increased project
development costs. In addition, there is often public opposition related to environmental quality
impacts (air quality, increased truck traffic, and aesthetics), potential safety and environmental
risks, and potential impacts on local property values. The environmental quality issues are
particularly great for projects that involve the collection and concentration of waste materials,
whether it is animal waste, human waste or municipal solid waste. This was demonstrated in the
County when intense public opposition to a proposed sewer sludge-to-energy power plant led the
developer to abandon initial project plans. 81
Competing uses of land. Biomass power production that uses energy crops as a fuel source
must make the case that land used for energy crop growth is acceptable, or more economically
viable than other uses, such as agriculture. This can require developers to challenge deeply rooted
cultural and economic interests.
Immature market. The market for most biomass resources is immature and is not developing at
the same rapid pace as the wind and solar markets. Therefore, the industry does not benefit from
the same level of coordination and sophistication as has developed in the wind and solar
industries.

Economic Potential
Economic assumptions used for the base case and high case are as follows:

81

Liberty Energy Project Updates and News, www.liberty20.com/ProjectUpdates.html.
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Table 4-14. Economic Assumptions for Biomass
Private Biomass
Base Case

High Case

CPUC GHG adder

High GHG Adder

No ITC

No ITC

No PTC

No PTC

With MACRS

With MACRS

No SEP

With SEP if needed

Existing transmission only

Existing and planned transmission
Public Large Wind

Base Case

High Case

CPUC GHG adder

High GHG Adder

With REPI

With REPI

No CREB

With CREB

Existing transmission only

Existing and planned transmission

Source: Summit Blue Consulting.

The total economic potential in 2016 is 22 MW for landfill gas in the Base Case. In the high case, an
additional 54 MW of direct combustion biomass is available.
Table 4-15. Biomass Economic Potential
Category

Technical
Potential
(MW)

Base Case

High Case

Private
Levelized
Cost
($/kWh)

Public
Levelized
Cost
($/kWh)

MPR
(with
ToD,
$/kWh)

Economic
Potential
(MW)

Private
Levelized
Value
($/kWh)

Public
Levelized
Cost
($/kWh)

MPR
(with
ToD,
$/kWh)

Economic
Potential
(MW)

Direct
Combustion

54

0.153

0.151

0.108

-

0.133

0.112

0.133

54

Landfill Gas

22

0.091

0.086

0.108

22

0.091

0.054

0.133

22

Total

94

22

76

Source: Summit Blue Consulting.

4.3

Distributed Generation Assumptions

For distributed generation resources, which are installed behind the meter, we calculated a levelized
benefits value that includes avoided electricity costs and the costs of the installation and maintenance of
the equipment. Electricity costs are avoided when the home or business uses power produced by the onsite renewable technology rather than electricity from the grid. When the levelized benefits value is
positive, it indicates that the technology is economic. The electricity rates for residential, commercial and
public customer classes were taken from the IID Energy Report and then escalated for inflation to a 2016
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price at a rate of 2.5%. They were also escalated for above-inflation increases in electricity prices, to
2016, using a forecast from the CEC of 3.5%. The 2016 price was then further escalated from 2016 to
2035 at the GDP price index.
Table 4-16. Avoided Electricity Costs
Rates

Electric Rate
(2006$/kWh)

Notes

Residential

$0.1196

Average revenue cents per kWh for
Residential Class

Commercial

$0.1317

Average revenue cents per kWh for
Light Commercial Class

Public

$0.1214

Average revenue cents per kWh for
Public Authorities Class

Source: 2006$ values from IID 2006 Energy Report

For the high case, it was assumed that avoided electricity costs would be augmented by a GHG adder,
starting at $25/MWh in 2016. This is equivalent to the high case for central station technologies, and
assumes that IID would need to add this adder to their rates.

4.3.1 Solar PV
We modeled both residential and commercial applications for solar PV.

Costs
Fully installed residential systems currently cost between $8,500 and $12,500/kW, and commercial
systems cost between $7,000 and $9,000/kW.82 For this analysis, we used average values of $10,500/kW
for residential and $8,000/kW for commercial. We then assumed that there would be a 20% improvement
in costs (in real terms) by 2016, as this technology is relatively immature and there is a large amount of
investment going into reducing costs in the industry. Residential O&M costs are $50/kW-year, and
commercial O&M costs are $30/kW-year.

Operating Characteristics
We assumed a capacity factor for PV in the County of 17%, which reflects the abundant solar resources
available. This is a relatively low capacity factor compared to other renewable energy technologies, but a
high one when compared to PV installed in other parts of the country. PV produces power whenever there
is sufficient solar insolation, and there is no storage as part of the PV module. In general, PV efficiency is
reduced slightly at very high ambient temperatures.

Market Drivers and Barriers
The market for distributed solar generation is driven by the same general set of factors which drive the
renewable energy market as a whole: increasing demand for renewable resources, availability of financial
incentives and rising conventional power costs. In areas of California served by IOUs (areas that pay into

82

Black & Veatch, 2007. ―Arizona Renewable Energy Assessment.‖
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California‘s public benefits fund), the market for distributed solar generation is driven more substantially
by the availability of the latter two factors than by the demand for renewables under the California RPS,
as the California Solar Initiative (CSI) provides significant incentives for installation of DG PV systems,
and California‘s electricity rates are among the highest in the country.
While the electricity costs in IID‘s service territory are lower than elsewhere in the state, IID‘s solar
financial incentive program offers an incentive level ($2.80/W) higher than that currently offered to small
systems (<100 kW) under the CSI ($2.20/W). In other states, the sale of renewable energy credits (RECs)
plays a significant role in financing solar PV systems. However, the role of RECs in the California market
is still unfolding and REC value does not currently play a significant role in solar PV project finance.
Despite the fact that residents and business owners in IID service territory can take advantage of both
federal and local financial incentives for solar PV, upfront costs are still significant, and project finance is
only available to those with sufficient equity to use as collateral. PV DG systems are typically only
installed by wealthier homeowners and successful businesses. Given that much of IID‘s population is
low-income, the expense of PV is the most significant barrier to development.

Economic Potential
Economic assumptions used for the base case and high case are as follows:
Table 4-17. Economic Assumptions for Distributed Solar PV
Private Distributed Solar PV
Base Case

High Case

ITC of 10%

ITC of 30%

With MACRS

With MACRS

No USDA Grant

USDA Grant for Commercial

Without GHG Adder

With $25/MWh GHG Adder

With Federal Tax Credit (Residential)

With Federal Tax Credit (Residential)

With IID Rebate

With IID Rebate
Public Distributed Solar PV

Base Case

High Case

With REPI

With REPI

No CREB

No CREB

Without USDA Grant

With USDA Grant

Without GHG Adder

With $25/MWh GHG Adder

With IID Rebate

With IID Rebate

Source: Summit Blue Consulting
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Solar PV is economic in the High Case for commercial installations only. PV is generally not economic
because of the high capacity costs for PV, the low capacity factor, and the low avoided electricity costs.
However, in the High Case the ITC of 30% makes the commercial system economic, even without the
additional USDA grant. The total economic potential for PV is 93 MW.
Table 4-18. Distributed Solar Economic Potential
Category

Technical
Potential
(MW)

Base Case

High Case

Private
Levelized
Benefits
($/kWh)

Public
Levelized
Benefits
($/kWh)

Economic
Potential
(MW)

Private
Levelized
Benefits
($/kWh)

Public
Levelized
Benefits
($/kWh)

Economic
Potential
(MW)

Residential

253

-0.177

n/a

0

-0.109

n/a

0

Commercial

93

-0.131

-0.339

0

0.040

-0.215

93

Total

346

0

93

Source: Summit Blue Consulting.

4.3.2 Small Wind
We modeled small wind for private and public applications, with the same cost inputs for both residential
and commercial.

Costs
We used a value of $4,050/kW83 for capacity costs and fixed O&M costs of $19/kW-year.

Operating Characteristics
The capacity factor for small-scale wind is considerably lower than that of large scale wind, due to lower
hub heights and less robust wind resources in areas where loads are located. We modeled a 10kW size
system and used a capacity factor of 25%.

Market Drivers and Barriers
Small wind development faces the same general set of market drivers and barriers as does distributed
solar. While the economics of small wind are more favorable than for DG solar, the costs still pose a
significant barrier because small wind projects are typically developed in areas with only moderate wind
resources exist. In addition, developers of small wind projects can face significant siting and permitting
challenges, especially due to objections from other residents. This type of technology could work well for
a farm that has medium to good wind resources and a need for on-site power.

Economic Potential
Small wind is economic for the private sector in the Base Case, and for both private and public sectors in
the High Cases. A total of 30 MW is economic, as shown in Table 4-19.

83

Based on a variety of sources, including Bergey Windpower company, 2007; Entegrity Wind power, Summer
2007 values; Lorax Energy Systems; LLC presentation by Henry DuPont, 2004; DOE small wind factsheet 2007.
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Table 4-19. Small Wind Economic Potential
Category

Residential/
Commercial

Technical
Potential
(MW)

Base Case

High Case

Private
Levelized
Benefits
($/kWh)

Public
Levelized
Benefits
($/kWh)

Economic
Potential
(MW)

Private
Levelized
Benefits
($/kWh)

Public
Levelized
Benefits
($/kWh)

Economic
Potential
(MW)

0.071

-0.004

30

0.124

0.116

30

30

Source: Summit Blue Consulting.

4.3.3 Biomass
Generation from cattle biomass was modeled for commercial applications only. There are two potential
feedstock sources: cattle manure and waste from the beef processing plant in Brawley.
Biogas technology can be cost effective for small-scale electricity generation, as the fuel source is already
on site. The technology uses an anaerobic digestion process on cattle manure or processing waste, to
produce gas that can be used in a turbine. Running costs include the costs of moving the feedstock to the
anaerobic digester, capturing and cleaning the gas produced by the digester, and running the turbine. This
is a fairly mature technology that has been implemented in many locations in the country.
There are three main types of cattle in the County that produce manure that can be used to generate biogas
– dairy cattle, beef cattle, and ―other‖ cattle. The ―other‖ category includes heifers, steers, and bulls. This
analysis assumes that beef and ―other‖ cattle produce similar amounts of biogas per head of cattle, but
that dairy cattle produce more biogas per head of cattle. Therefore dairy cattle are separated from the
other categories.

Costs
We used a value of $5,000/kW84 (2007$) for capacity costs, and variable O&M costs of $17.5/MWh for
dairy cattle and $29.4/MWh for beef/other cattle. This increased O&M costs for beef/other reflects the
fact that dairy cows produce 1.68 times more biogas per head of cattle than beef/other cattle.

Operating Characteristics
The capacity factor for biogas is fairly high, at 75%.

Market Drivers and Barriers
As the anaerobic digester is processing waste that already exists at the site, there will likely not be the
same issues with this technology that exist for other biomass technologies, such as local opposition
because of emissions or extra traffic from fuel deliveries. In fact, biogas plants can improve local air
quality if there are currently issues with the way the cattle manure or waste is being stored or processed.
By-products from the process can be used as fertilizers, which is an added economic benefit to the farm
owner. The main market barriers are the upfront cost of installation, and the fact that dairy farmers or beef
processing plant operators may not want the added workload of running the digester and the turbine.
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Black & Veatch. 2007. ―Arizona Renewable Energy Assessment.‖
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Economic Potential
All types of biogas - from dairy cattle, beef/other cattle, and from waste - are economic. The 0.6 MW of
capacity that has already been installed at one of the two dairy farms in the County has been subtracted
from the total potential for dairy cattle. The costs for biogas from meat plant processing waste was
assumed to be the same as the costs for dairy biogas, as all the feedstock is already on-site.
Table 4-20. Dairy Biogas Economic Potential
Category

Technical
Potential
(MW)

Base Case

High Case

Private
Levelized
Benefits
($/kWh)

Economic
Potential
(MW)

Private
Levelized
Benefits
($/kWh)

Economic
Potential
(MW)

Meat Processing
Waste

2.3

0.131

2.3

0.161

2.3

Dairy Cattle (w/o
existing)

0.3

0.131

0.3

0.161

0.3

Beef/Other Cattle

15.6

0.138

15.6

0.168

15.6

Total

18.7

18.7

18.7

Source: Summit Blue Consulting

4.4

Summary

Our analysis shows that, in what we view as the most likely case, a total of 1,969 MW will be cost
effective in 2016. This is made up primarily of 1,682 MW of geothermal and 216 MW of wind. However,
it is important to realize that a projection of economic potential in 2016 is subject to significant
uncertainty related to what policies will be in place, the market price of electricity, and the trends of costs
of renewable power. Table 4-21 summarizes the results.
To examine the potential impacts of regulatory and cost uncertainties, we also examined a ―high‖ case. In
this case, we assumed that greenhouse gas allowance costs would be higher than currently projected by
the California Public Utility Commission, supplemental energy payments (SEPs) or their equivalent of up
to 5 cents per kWh would be available for central station power, planned transmission will be built, and
issues with much of the conflict between wind and military aviation would be resolved.
The resulting high economic potential would be 24,531 MW. Most of the difference is due to an addition
of 17,875 MW of solar that becomes economic in the high case. This potential would be made economic
from either the higher greenhouse gas allowance costs or the addition of the SEP payments alone. Most
of the remaining additional capacity is due to wind in the ―red‖ military aviation zones that we believe
might potentially be made available.
The solar thermal potential is a large portion of the high scenario capacity. To put it in perspective, the
additional renewable requirement needed to get California to the 33% RPS requirement by 2020 is over
65,000 GWh.85 At a 40% capacity factor, this would be equivalent to 18,550 MW. This amount of
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capacity is an order of magnitude higher than can be accommodated by the transmission augmentation
currently being planned for the County.
One potential constraint on economic potential was the amount of load IID serves. This would be the case
if it was economic for IID to develop a project, but not a private developer, since we assumed that IID‘s
tax exempt status would only be applicable for projects serving native load. However, the analysis
showed that all the technologies that were economic in the public sector were also economic in the private
sector. Thus economic potential was not limited by the amount of system load IID serves.
The analysis shows that there is dramatic sensitivity in the amount of economic potential to the two
different cases examined. This is an important conclusion. It indicates that, while it is probably not
prudent to begin planning for this high level of capacity, IID should monitor closely policy and cost
trends affecting the economics of concentrating solar. It is possible that within a few years or less, what is
now the high case could be a more realistic base case.
Table 4-21. Summary of Economic Potential
Technical
Potential
(MW)

Economic
Potential - Base
Case (MW)

Economic
Potential - High
Case (MW)

All

2,488

1,682

1,976

CSP

28,600

0

17,875

Distributed

346

0

93

Large Wind

10,725

216

4,463

Small Wind

30

30

30

Landfill Gas

22

22

22

Direct combustion

54

-

54

18.7
42,283

18.7
1,969

18.7
24,531

Category
Geothermal
Solar

Wind

Biomass

Technology

Biogas
Total
Source: Summit Blue
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5

ECONOMIC DEVELOPMENT OPPORTUNITY

IID is interested in pursuing renewable energy opportunities that result in positive economic growth for
the County. This section outlines the opportunities that renewable energy development can offer IID
directly, in terms of transmission sales, land leases, water leases, and benefits of IID ownership, and
indirectly, in terms of additional electricity and water sales from new jobs, new businesses, an increase in
County tax income, and overall economic growth. This section also addresses general economic benefits
that would accrue to the County from renewable energy development and the possibility of attracting
renewable manufacturing facilities.

5.1

Direct Benefits to IID

5.1.1 Transmission Income
IID charges energy producers who transmit power over IID‘s lines. In 2005, IID‘s income from wheeling
charges was almost $12 million, which was 6% of its total income. There is potential for a large increase
in wheeling revenues for IID if the economic potential presented in this report is realized. These charges
would be paid by developers producing power in the County and exporting that power out of the County.
An independent power producer (renewable and non-renewable resources) using IID's transmission
system to wheel energy is charged the current rates (rates can be modified from time to time): 86
Transmission Rate - $1.69/kW-month
Scheduling - $0.1926/kW-month
Reactive Supply and Voltage Control - $0.042/kW-month
Real Power Losses - 3%
IID's transmission wheeling rate for year 2016 depends upon several factors such as IID's load growth,
transmission investments, amount of IPP generation connected to the IID grid from 2008 through 2016,
etc. A high level assessment of transmission rates was done a year ago assuming 3% load growth, and
2000 MW of new generation connected to IID grid concluded that the rate can go as low as $1.00/ kWmonth due to increased economies of scale. Assuming this low value and that other rates remain constant,
the transmission revenues resulting from export of all the economic potential in the base case would be
approximately $26 million per year. In the high case, revenues would be almost $250 million per year.87

86

Imperial Irrigation District Open Access Transmission Tariff, Effective August 7, 2001 and revised October 9,
2007. Regulation and frequency response service does not apply to exports.
87
Assumes average monthly peak demand/nameplate of 0.9 for thermal resources, 0.75 for solar, 0.6 for wind.
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5.1.2 Land Leases
Renewable energy development can require large amounts of land, particularly large-scale solar. IID
owns many parcels of land in the County that it can either sell or lease to renewable energy developers.
Annual payments from land leases for wind projects can range from $1,500 to $15,000 per wind turbine,
but have historically been around $4,000 per turbine.88 Data from recent wind project development in
Wisconsin indicates that land lease revenue from a new wind farm could be approximately $35/acre per
year.89
IID has received several inquiries from developers for leasing agreements. However, there are a number
of limitations on land availability. Much of the land lies lies within the banks of the New River and
Alamo River or under the Salton Sea and is not suitable for development. IID owns easements near the
canals. The underlying fee landowner owns the real property and IID utilizes an easement and right of
way for the purpose of constructing, operating and maintaining its canals, drains, distribution, and
transmission lines. Some of these parcels have been set aside for a wildlife refuge.
Each parcel needs to be evaluated on an individual basis to determine its potential for development, which
depends on the renewable resources in the area (wind, sun, geothermal, etc), the slope of the land, the
requirements for planning permission, and proximity to transmission. However, the fact that IID owns
these land parcels and has received several inquiries from developers already indicates potential income
for IID. IID should consider being proactive in reaching out to potential developers

5.1.3 Increased Water Sales
There is potential for IID to benefit from water sales to the concentrating solar power and geothermal
industries. Both of these technologies require water – solar for cleaning reflectors and geothermal for
cooling tower use and aquifer replenishment. The following sections provide estimates of usage for CSP
and geothermal.
IID‘s ability to increase water sales is limited by two factors:
1. IID is limited to delivery of water only to areas confined by canals. Any project that is out of the
service territory it cannot supply.
2. IID is limited on the amount of water that is legally IID‘s to sell.

CSP Water Use
As a benchmark, CSP plants use around 1.5 acre-feet per year of water per acre of solar field, or 6.5 – 13
acre-feet per year/ MW of capacity.90 Therefore, a CSP plant of 200 MW would use 1,300 to 2,600 acrefeet per year, which is just over the amount IID can easily approve per M&I customer. There are
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A range of $1,500 to $5,000 per turbine is referenced in Tegen (2005). However, the Airtricity wind project in
Roscoe, Texas is paying landowners as much as $15,000 per turbine according to an NPR story (Burnett, 2007).
DOE‘s Jobs and Economic Development Impacts (JEDI) model for wind development estimates $4,000 per turbine
in annual lease revenues.
89
Based on project data for a Navitas Energy wind farm in Wisconsin which will include 87 1.5 MW turbines
covering 10,000 acres of property (http://www.energyadvocate.com/fw84.htm)
90
IID. Personal communication with L. Macklin. February 2008.
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potential sales of up to 232,375 acre-feet per year for IID from the CSP industry, if all the economic
potential is realized. Water rates for M&I users are $85/acre-foot, implying potential income for IID of
almost $20 million from CSP operations at current rates. It should be noted that IID‘s current water
diversion is a fixed amount.

Geothermal Water Use
Geothermal plants often use water to replenish aquifers and for cooling purposes. For example, a 48 MW
Calpine geothermal plant was proposed to use 6.5 acre feet per year. This is significantly less than a
natural gas plant of similar capacity. The Geysers facility in Northern California uses substantial
quantities of treated wastewater from local communities, in addition to reinjection of condensate.
Furthermore, geothermal technologies are starting to employ technologies that decrease their dependence
on freshwater. For example, a binary plant with an air-cooling system uses virtually no freshwater.91
Therefore, it is not anticipated that a large growth in geothermal capacity will mean a large amount of
demand for water from that industry.
IID does not currently sell treated wastewater or reclaimed water. M&I water use accounts for only 3% of
IID‘s total water allocations, so even a large increase in this sector would still represent only a small
percentage increase of the total amount IID allocates.

5.1.4 Benefits from IID–Ownership of Renewable Energy
Projects
There are several potential benefits for IID if renewable energy installations are company owned and
operated to meet customer load:
Reduced risk from exposure to fluctuating fuel prices
Reduced risk from exposure to electricity market prices
Increased economies of scale (i.e., IID can leverage existing staff to perform O&M at renewable
power plants)
Increase in likelihood that IID will meet its own goals for renewable energy generation
Positive publicity which could raise profile of renewable energy development in Imperial Valley
and potentially attract more renewable energy investment.
IID ownership also carries potential risks. These include the following possibilities:
Long-term generating costs or market prices may turn out to be lower than projected, making the
renewable energy more expensive than imported or fossil fuel power
Renewable energy installations may not perform as well as expected
Building costs may be higher than projected; costs are somewhat uncertain as some of the
technologies (especially CSP) have not yet been built on a wide scale in the U.S.
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Kagel, A. (2006) ―A Handbook on the Externalities, Employment, and Economics of Geothermal Energy.‖
Geothermal Energy Association.
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The economic potential analysis did not take into consideration the additional benefits and benefits listed
above. We recommend that these potential benefits and risks be taken into account when IID performs its
long-term resource planning.

5.2

Indirect Benefits to IID

Indirect benefits to IID result from increased electricity sales associated with new employment created by
the renewable energy industry. To the extent that a more vibrant local economy results in population
growth and attracts other non-renewable businesses to the County, IID stands to benefit from increased
electricity sales as well. In addition, it is in the general interest of IID, as a corporate citizen and being
owned by its customers, to foster local economic growth. The County as a whole has the potential to see
substantial economic development benefits due to the economic multiplier effect, as well as increased
property taxes and land lease revenues. Additional potential benefits would result if a renewable
technology manufacturer chose to site a facility in the County.

5.2.1 Jobs Creation
Three types of jobs are created wherever renewable energy development occurs:
1. Direct construction jobs that last only for the duration of project construction;
2. Direct operation and maintenance (O&M) jobs that last as long as the plant runs;
3. Indirect jobs that are created to support renewable energy industry activity. These include
accountants, engineers, computer analysts, clerks, factory workers, truck drivers, mechanics, etc,
that are not employed directly by the owner/operator of the generating plant.

Direct jobs refer to those at the plant itself (both employees of the plant owner and sub-contractors).
Indirect jobs refer to those jobs associated with goods and services supplied to the power plant by
other companies. Each type of renewable energy technology will create a slightly different mix of
these categories of jobs. In general, there are more indirect jobs created than direct jobs. Table 5-1
shows the number of direct and the total number of jobs in each segment of the renewable energy in
the U.S., as of 2006. It should be noted these estimates are from an industry advocate.
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Table 5-1. Renewable Energy Industry Jobs, 2006

Source: Renewable Energy and Energy Efficiency: Economic Drivers for the 21st Century, Roger Bezdek, Principal
Investigator, Management Information Services, Inc. for the American Solar Energy Society

The ratio between construction jobs and O&M jobs varies by technology, as does the number of jobs
per MW of installed capacity. Biomass technologies have a far higher number of O&M (i.e., longterm) jobs when compared to other technologies, due to the non-automated nature of the technology
and the need to deal with biomass feedstocks such as cattle manure. Geothermal also provides a high
number of O&M jobs, when compared to solar and wind. For all the technologies, the number of
short-term construction jobs is higher than the number of O&M jobs.
Table 5-2. Construction and O&M Jobs by Technology
Technology

Construction
(person*year /
MW)

O&M
(permanent
jobs/MW)

Sources

CSP
Geothermal
Wind

4.5
3.1
1.5

0.38
0.65
0.05

Stoddard et.al, 2006
GEA, 2005 (construction jobs), WGA, 2006 (O&M jobs)
NYSERDA, 2005

Solar PV
Biomass

32.3
8.5

0.25
0.04

Kamen et. al, 2005
Kamen et. al, 2005

Using these estimates of additional jobs per unit of capacity, the base case economic potential implies
around 7,000 new construction jobs, with around 1,000 new permanent O&M jobs, as shown in Table
5-3. There are currently around 46,000 jobs in the County.92 Therefore, in the base case, an estimated
1,000 new permanent jobs would represent a 2% increase in jobs in the County. In the high case, an
addition of 8,300 permanent O&M jobs would represent an 18% increase in jobs in the County. In
addition, in the high case there could be 86,000 temporary construction jobs associated with the building
of renewable energy power plants.

92

Source: The County Economic Development Strategic Plan, downloaded from Imperial Valley Economic Development
Corporation website(www.ivedc.com)
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Table 5-3. Base Case and High Case Job Projections
Base Case Economic Potential

High Case Economic Potential

Category

Technology

Economic
Potential Base Case
(MW)

Direct Jobs Construction

Direct
Jobs O&M

Economic
Potential High Case
(MW)

Direct Jobs Construction

Direct Jobs
- O&M

Geothermal

All

1,682

5,214

1,093

1,976

6,126

1,284

CSP

0

0

0

17,875

80,438

6,793

Distributed

0

0

0

93

3,004

23

Large Wind

216

324

11

4,463

6,695

223

Small Wind

30

969

8

30

969

8

Landfill Gas

22.2

189

1

22

187

1

Direct
combustion

0

0

0

54

459

2

Distributed
Biogas

18.7

159

1

18.7

159

1

1,969

6,855

1,113

24,532

98,035

8,335

Solar

Wind

Biomass

Total

These jobs would likely be higher paying than typical jobs in the County. The County suffers from a high
rate of unemployment, low educational achievement (i.e., 59% of residents have not attained a high
school diploma), and a high percentage of households living in poverty (19%). The median household
income is $32,000 per year. Table 5-4 shows the types of jobs that exist in the County and the typical pay
for those jobs. The most common types of jobs are office/admin and farming.
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Table 5-4. Job Types and Pay in the County
Job Type

Percentage
of Jobs

Annual Pay

Legal

0.42%

$75,000

Computer/Math

0.46%

$48,000

Art/Design/Media/Sports

0.46%

$35,000

Physical/Social Sciences

0.55%

$50,000

Architect/Engineering

0.85%

$58,000

Personal Care Service

1.38%

$22,000

Healthcare Support

1.49%

$25,000

Community/S Services

1.51%

$48,000

Healthcare Practitioners

2.82%

$61,000

Building/Grounds Maintenance

3.43%

$22,000

Business & Finance

3.50%

$48,000

Management

3.78%

$75,000

Construction

4.06%

$39,000

Installation/repair

4.37%

$35,000

Restaurant

6.21%

$18,000

Public Safety

7.12%

$50,000

Transportation/Logistics

8.19%

$25,000

Education

8.89%

$45,000

Sales

10.07%

$25,000

Farming

14.95%

$18,000

Office/Admin

15.49%

$28,000

Weighted Average

$33,238

Source: The County Economic Development Strategic Plan, downloaded from Imperial Valley Economic Development
Corporation website (www.ivedc.com)

Jobs in the renewable energy industry are generally better paid and non-seasonal, when compared to the
agricultural work that is common in the County. However, many renewable energy industry jobs require a
higher level of education than does agricultural work. For example, some of the most important jobs
related to geothermal project development include mechanical equipment and metal workers to make well
shaft casings, geologists and hydrologists to identify and characterize potential sites, construction and
drilling equipment operators, permitting and project management specialists, and mechanical and
structural engineers.
Table 5-5 shows jobs that were created in the renewable energy industry throughout the U.S. in 2006.
Although these data were compiled for the whole renewable energy industry, including research and other
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jobs that are not directly related to power generation, it gives a good indication of the types of jobs that
exist in this industry.
Table 5-5. Jobs Created in the Renewable Energy Industry in 2006

Source: Renewable Energy and Energy Efficiency: Economic Drivers for the 21st Century, Roger Bezdek, Principal
Investigator, Management Information Services, Inc. for the American Solar Energy Society

Using the mix of job categories in the renewable energy industry as given in the table above, and the
typical annual pay for those types of jobs in the County, we estimated the average pay for new jobs from
the renewable energy industry that might be generated in the County. The weighted average annual pay
for a new renewable energy related job would be $36,500, which is 10% more than the current weighted
average of $33,200.
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5.2.2 Economic Multiplier Effect
As noted earlier, renewable energy project development creates both direct jobs (i.e., those associated
with building and operating renewable energy facilities) and indirect jobs (i.e., those associated with
goods and services provided to the power plant) associated with manufacturing the raw materials used to
build the facility). These indirect jobs, as well as the increased spending that occurs in the local economy
as a result of the new employment activity are referred to as the ―economic multiplier effect.‖ The
multiplier is a measure of how much additional economic activity is generated from an initial expenditure.
For example, a typical wind energy project depends on a variety of businesses including: truck drivers
that transport turbines, blades and towers to the project site; civil and electrical engineers; gravel, concrete
and rebar suppliers; heavy equipment rental companies; road construction, concrete laying and numerous
other construction contractors. Local businesses including restaurants, gas stations, hotels and hardware
stores also receive added income by providing services and supplies to workers involved in wind farm
construction.
The multiplier effect varies by technology. CSP project investments in California have been estimated to
result in $1.40 of economic activity for every $1.00 of direct project investment. 93 Geothermal project
development has been found to have an even greater multiplier effect, with an estimated $2.50 in
economic activity resulting from every dollar of direct geothermal project investment. 94
These high multiplier effects associated with CSP and geothermal investments mean that renewable
energy project development in Imperial Valley will result in substantial local economic benefits.
However, these economic benefits are not normally included in a simple cost-effectiveness analysis or
resource planning model that compares different types of generation. As a result, the value of renewables
can easily be underestimated in resource acquisition decisions. Summit Blue strongly recommends that
IID include these non-price factors in its decision-making when soliciting resources to meet its RPS
commitments.

5.2.3 Additional Property Taxes and Land-Lease Income
Renewable energy installations provide additional taxes to local government and land lease revenues to
local property owners. For example, in 2003 the Geysers geothermal field in Northern California, with
almost 1,000 MW of geothermal power generation capacity in place, paid $11 million in property
taxes to two counties, while royalty revenues added several million dollars more to state and county
revenues. 95

Because wind and CSP plants require larger more capacity than do geothermal or conventional
power plants, these technologies will result in even larger property tax revenues. For example, one
study projected that a 900 MW wind farm in Arizona would produce approximately $250 million in
annual property tax, while a natural gas plant generating the same amount of annual electricity would
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Stoddard, L, J. Abiecunas, and R. O‘Connell (2006) ―Economic Energy, and Environmental Benefits of
Concentrating Solar Power in California.‖ NREL.
94
Meidav,T.; Pigott, J. "The Impact of Geothermal Energy Development on Employment," Geothermal Resource
Council, Transactions 18, October 1994.
95
Western Governors‘ Association Clean and Diversified Energy Initiative Geothermal Task Force Report, January
2006.
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produce only about one-fifth the annual tax revenue (~$50 million).96 This equates to approximately
$278,000 per MW per year in tax revenue for the wind project compared to $178,000 per MW per
year in annual tax revenue for the natural gas plant. Although the local property taxes in the County are
different than those assumed for the Arizona facilities, these values give an indication of the magnitude of
tax income that could be realized for the County from renewables.
As discussed in the overview of direct benefits to IID, annual land lease revenues can be substantial as
well, providing annual revenues of approximately $4,000 per turbine, or $35 per acre for a wind project. 97
However, it is worth noting that a large portion of the un-populated land area in the County that would be
best suited to large scale renewable energy development is owned by either state or federal government,
thus limiting the potential local economic benefits associated with land lease revenues.

5.2.4 Siting of Manufacturing Facilities
In addition to the economic benefits associated with the development of electricity generating facilities,
the County has the potential to reap substantial economic development benefits from renewable energy
industry growth if manufacturers locate facilities within the County. Direct job creation expectations from
recently announced solar and wind manufacturing facilities range from 50 to 3,000 depending on the size,
type and level of automation of the facility in question. For example, the Ausra CSP manufacturing plant
to be built in Las Vegas, Nevada will be highly automated and will employ only 50 people. In contrast, an
AVA solar thin film manufacturing plant planned for Fort Collins, Colorado will employ 500 people at
full capacity, and a REC solar manufacturing plant in Singapore, which will build a range of system
components, will employ 3,000 people. Indirect job creation and economic multiplier effects would also
result. Manufacturing facilities are also typically energy-intensive and would increase electricity sales in
the County as well.
Based on interviews conducted by Summit Blue staff as part of a separate assignment focusing on the PV
industry, as well as secondary research addressing the range of technologies, a variety of factors were
identified as decision-drivers in renewable energy companies‘ planning processes for locating a new
manufacturing facility. Based on this analysis, it appears that the County possesses both barriers and
opportunities as a potential location for new renewable energy manufacturing facilities, with the greatest
potential likely existing for development of solar thermal or thin-film PV manufacturing facilities.
Because the components used in solar PV and wind power generating facilities are fairly standard, and the
potential generator locations are relatively diverse, these two technologies see the greatest level of
technology-specific manufacturing activity. Plans for at least eight new PV-related manufacturing plants
have been announced in the last four months, and at least five new wind-related manufacturing plants
were announced in the last 18 months. Solar thermal manufacturing has also seen substantial activity
lately, with Ausra‘s announcement of plans to construct a highly automated manufacturing facility in Las
Vegas, Nevada to build parts for CSP plants. Stirling Energy Systems also apparently plans to build a
solar manufacturing facility in Phoenix, Arizona in the near future.98
Geothermal and biomass power plants are fewer in number and tend to rely more on component parts that
are less technology-specific than the solar and wind industries. Therefore, the geothermal and biomass
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Tegen, S. (2005) ―Comparing Statewide Economic Impacts of new Generation from Wind, Coal, and Natural Gas
in Arizona, Colorado and Michigan.‖ NREL.
97
Based on project data for a Navitas Energy wind farm in Wisconsin which will include 87 1.5 MW turbines
covering 10,000 acres of property (http://www.energyadvocate.com/fw84.htm)
98
Green Wombat Blog, ―Nevada gets nation‘s first solar power plant factory.‖ December 13, 2007.
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industries are less likely to see specific manufacturing facilities come online to serve their technologyspecific needs, and are more likely to depend on generic raw materials and supplies from the conventional
power generating industry.
The most commonly-cited strategic factors for manufacturing plant site selection include the following,
listed in general order of importance:
1.
2.
3.
4.

Proximity to transportation infrastructure (i.e., airports, rail system, rivers);
Availability of skilled workforce;
Size of nearby markets for renewable energy products;
Proximity to other businesses in the supply chain (i.e., for PV, close proximity to polysilicon
suppliers);
5. Low cost of doing business (i.e., electricity costs, taxes, cost of real estate, etc.);
6. Partnerships with, and financial incentives from local government (i.e., recruitment efforts to
build ―technology cluster‖ areas and availability of tax incentives and grants);
7. Availability of research and development infrastructure (i.e., local universities).
These factors were common across the PV, solar thermal and wind sectors, though proximity to other
businesses in the supply chain a stronger factor for PV cell manufacturers than for other technologies, as
the industry is uniquely dependent on polysilicon supply.
Another factor affecting trends in manufacturing is the location of workers with technology-specific skills
and related companies. For example, the Pacific Northwest is a major PV manufacturing area largely due
to the fact that skilled workers from the semiconductor industry can easily transfer their experience to the
PV industry, and there is a large presence of polysilicon supply and inverter manufacturers in Oregon and
Washington. Electricity is also very cheap in the Northwest due to the availability of large hydropower
resources, and this puts the region at a competitive advantage compared to California.
In addition to Oregon and Washington, other states have been proactive in recruiting renewable energy
manufacturers including Colorado, Massachusetts, Pennsylvania, and Texas. Colorado and Massachusetts
offers grants and loans, while the other states offer tax credits to attract renewable energy businesses.
Government officials and economic development agencies in these states have also announced clear
visions for establishing the states as leaders in renewable energy development. While California has done
the latter, it does not provide any renewable energy-specific industry recruitment programs. However, the
presence of local demand for renewable energy resources appears to trump the availability of industryspecific financial incentives as a manufacturing facility siting criteria, and California leads the nation in
demand for renewables.
The County seems best-suited as a potential location for a solar thermal or solar PV manufacturing
facility due to the major solar resource that exists in the County, and the enormous demand for solar
energy in California and the Southwest region as a whole. Because the thin-film solar industry is growing
rapidly and is more flexible in the type and quality of materials used in the production process than the
more common crystalline wafer PV wafer technology, the County would be more likely to attract thinfilm manufacturers than crystalline PV manufacturers, which are more likely to expand on existing
facilities. Other key benefits that could attract manufacturers to the County include the fact that the cost of
electricity and wages will be lower in the County than in surrounding areas in California, and businesses
in the area are eligible to apply for special federal tax incentives given the depressed economy in the
County.
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The biggest challenges to attracting a manufacturer to the County may be the lack of a skilled workforce,
the perceived high cost of doing business in California, and a lack of existing solar technology activity
within the County. County officials should take steps to articulate a vision for the County‘s position as a
renewable energy leader in the coming years. Furthermore, IID and County officials should explore
options for developing a more skilled workforce to serve potential future solar manufacturing facilities
that may locate in the County.

5.3

Summary

The County and IID have the potential to see significant economic benefits from renewable energy
development. Some of these would accrue directly and indirectly to IID in the form of increased
electricity and water sales, and some would benefit the County more broadly in the form of local
economic growth.
The primary main benefits to IID would be:
Electricity and transmission revenues;
Land lease revenues;
Price risk mitigation if IID builds plants to serve its own load;
Increased likelihood of meeting IID‘s renewable energy goals.
The main benefits to the County would be:
Additional jobs associated with the construction and maintenance of the renewable energy plants,
and potential for job creation from a manufacturing facility (most likely solar thermal or solar PV
thin film);
Better paid and non-seasonal jobs;
Increased tax revenues for the County and royalties for landowners;
A general improvement in County economics due to the economic multiplier effect.
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6

ACTION PLAN

Given the fast moving and highly competitive nature of renewable energy business expansion in the
Southwestern U.S. at this time, it is important for IID to be proactive and strategic in its efforts to ramp up
the pace of renewable energy development in Imperial Valley. Based on Summit Blue‘s analysis of
economic potential, market drivers and barriers, and economic development benefits from renewable
energy industry growth in the County, we developed an action plan for IID‘s consideration. Since
transmission capacity is the most significant barrier to realizing renewable energy development potential
within the County, this topic is a focus of the action plan. Additional areas of focus include monitoring
policy and solar technology developments, recommendations for IID to develop a solar thermal
demonstration project, to incorporate non-price factors in its resource planning efforts, and a variety of
communications and outreach-related steps IID and the County can take to reduce barriers and attract
renewable energy developers and manufacturers to the County.

6.1

Transmission

IID currently has limited free export capacity. If Imperial County is to take full advantage of its potential
for renewable energy development, it is imperative for IID to be proactive in facilitating the development
of sufficient transmission capacity. It is also critical that IID take immediate action on this issue, as it can
take five years or more to build transmission capacity.
IID has been actively engaged in transmission planning, having led the Imperial Valley Study Group‘s
(IVSG) efforts to prepare the 2005 transmission planning report ―Development Plan for the Phased
Expansion of Transmission to Access Renewable Resources in the Imperial Valley.‖ IID is also a
participant in California‘s Renewable Energy Transmission Initiative (RETI), a collaborative statewide
transmission planning effort aimed at identifying the most cost-effective and least environmentally
damaging transmission development options for the states competitive renewable energy zones (CREZs),
and preparing detailed transmission plans. As discussed in Chapter 3, IID developed a comprehensive
Green Path Initiative which incorporates three primary components: 1) the transmission expansion plan,
that upgrades and expands IID‘s existing infrastructure to serve its growing customer base and emerging
renewable energy markets; 2) the Green Path North (Los Angeles Connection); and 3) the Green Path
Southwest project which would link IID‘s transmission system to the SDG&E system in San Diego
County via the controversial Sunrise Powerlink transmission line.
Up to 2,600 MW of additional capacity would be made available through the Green Path Initiative. This
should be sufficient for the base case economic potential, but not nearly enough for the over 20,000 MW
that might be economic in the high case.
The Sunrise Powerlink project is a major component in the Green Path Southwest project. There is
significant uncertainty about the future of SDG&E‘s project. There is much dispute over the route the line
should take to minimize disturbance of wildlands and the potential for wildfires. IID‘s previous plans to
partner with SDG&E in ownership of the line recently fell apart over this issue, and the CPUC will not
make a final decision on whether and where the line should be built before August 2008. 99 If the Sunrise
Powerlink project moves forward and traverses Imperial Valley with no IID participation in the project,
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California Energy Markets, ―Local Power Plants, LEAPS Wires Favored Over Sunrise.‖ January 4, 2008.
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IID may lose major potential transmission revenues, as well as control over transmission within its
service territory.

Action Items
1. Expedite development of less controversial components of Green Path Initiative to ensure
sufficient transmission capacity development occurs to accommodate base case economic
potential wind and solar development (around 1,700 MW geothermal and 200 MW wind). IID
should rapidly proceed with transmission development plans that are not contingent on the
outcome of the Sunrise Powerlink project to ensure development of transmission capacity to the
Los Angeles area, and within the existing IID system take place. While the Sunrise Powerlink is
uncertain, there appear to be no major barriers to developing the other two components to the
Green Path Initiative, and establishing a robust link with the Los Angeles load center is an
important first step toward increasing power export capacity from the IID system.
2. Maintain a support of the Sunrise Powerlink project, advocating a route that minimizes
environmental and wildfire concerns. Increased efficiency and generation within the San Diego
region are being discussed as alternatives to construction of the Sunrise Powerlink. While these
measures, particularly energy efficiency, should be undertaken regardless of the fate of the
Sunrise project, in order to maximize the ability to transfer power from the renewable resourcerich Imperial Valley to the major San Diego load center over the long-term, a new transmission
link appears to be a critical addition to the region‘s infrastructure. This link will also play a key
role in enabling IID and Imperial County to realize the full economic development potential
related to renewable energy industry growth in Imperial Valley.
3. Continue RETI participation. IID‘s active participation in the RETI planning process will
demonstrate the utility‘s commitment to developing renewable energy supply to serve statewide
RPS demand, and will enable IID to represent its interests in key state-level decision-making
related to transmission planning. RETI participation will also enable IID to network with
potential project development partners and to stay informed on the latest issues and developments
that could affect the utility‘s stake in future renewable energy industry growth in the County.
4. Advance IID’s position in statewide transmission development process by taking the lead in
identifying and prioritizing CREZs within IID territory. A key component of California‘s RETI
process is the identification and prioritization of CREZs throughout the state. 100 Top priority
CREZ‘s will receive detailed planning analysis and will be the first areas for initiation of
permitting. While the RETI process will involve broad stakeholder input, IID should leverage
existing knowledge and experience resulting from past planning efforts (IVSG and Green Path
Initiative planning) in order to put IID at the front of the line in the lengthy statewide
transmission development process.
5. Monitor transmission development successes in other states and regions. States such as Texas
and Colorado are implementing aggressive transmission planning and development processes to
facilitate renewable energy capacity growth in prime locations within each state.101 While
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RETI Mission Statement (http://www.energy.ca.gov/reti/MISSION_STATEMENT.PDF ) December 7, 2007.
Information on CREZs is from the Texas PUC‘s ―Report to the 80th Texas Legislature: Need for Transmission
and Generation Capacity in Texas; Renewable Energy Implementation and Costs‖, December 2006; and Seigel, J.
―Texas Contemplates Its Long-Awaited RE Zones: A CREZ interim final order proposes adding transmission for
nearly 23,000 MW of North American Windpower, November, 2007. Colorado requires IOUs to designate ―Energy
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California‘s CREZ planning process stops at detailed transmission planning, Texas‘ CREZ
process is intended to go as far as actual ratepayer-funded construction of transmission capacity.
IID should monitor the successes and pitfalls associated with these efforts in other states, and
advocate for adoption of the most successful strategies within California‘s RETI process.

6.2

Monitoring Policy and Solar Technology
Developments

As described in Chapter 3, the difference between what is economic in the base case and in the high case
is dramatic: over 20,000 MW. Most of this difference depends on a few assumptions about solar. Either
higher greenhouse gas costs or addition of SEP payments make the higher amount of solar potential
economic. Sufficiently lower solar capital costs would have the same effect. To be able best take
advantages that changes in renewable policy or solar technology might bring, IID should closely monitor
developments in these areas.

Action Items
1. Monitor state level policy. This includes SEP status and RPS requirements. Availability of SEP
funds will increase the potential for solar. Enforcement of the 33% RPS by 2017 will increase the
demand for renewables and likelihood that solar will be needed.
2. Monitor greenhouse gas regulation. Stringent GHG regulations will increase the MPR and make
solar more cost effective. Utility such as Public Service of Colorado and Public Service New
Mexico are considering prices of up to $40/ton of CO2. The CPUC is now including a value of
$17.46/ton in 2020, which adds approximately $7/MWh to the MPR. IID should closely monitor
the developing federal regulations as well as the California requirements.
3. Monitor solar technology developments. The recent announcement of development of a largescale manufacturing facility by Ausra in Nevada has the potential to significantly change the
economics of solar. We recommend that IID closely monitor this and other developments and
conduct follow up study focusing on solar economics as they pertain to the County.

Resource Zones‖ and to prepare detailed plans for transmission development that are consistent with the timing of
renewable energy project development plans in a given area, and that encourage local ownership of renewable
energy facilities (SB 07-100). Passage of the legislation was based on recommendations from a 2006 report from the
Task Force on Reliable Electricity Infrastructure.
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6.3

Solar Thermal
Demonstration Project

As we have described, the County is a major renewable energy
resource area, and several renewable generating projects are in
the planning process. However, California is seen as an
expensive state in which to do business, and manufacturers
and developers are locating facilities in surrounding states with
a goal of serving California‘s robust RPS demand with higher
profit margins. 102 This represents a lost opportunity for IID and
the County. Also, there still appears to be a lack of broad
support for renewable energy development among the citizens
of the County, and the permitting process and development
timeline are long. While there is little IID can do to make
California‘s tax structure more business-friendly, the utility
can highlight the benefits of locating renewable energy
facilities in the County and increase Imperial Valley‘s profile
as a major renewable energy development zone within the
Southwestern U.S. One way to accomplish this would be to
demonstrate the utility‘s and County‘s commitment to
facilitating renewable energy industry growth with an actual
IID-owned project.
A demonstration project would provide IID with first-hand
knowledge of the development process, enabling the utility
and the County to pinpoint specific barriers and opportunities
for facilitating projects initiated by private developers. A
demonstration project would also provide an opportunity to
cultivate relationships and potential partnerships with major
manufacturers. IID or the County could offer a manufacturer
or developer special incentives such as favorable land-lease
conditions, tax incentives, ready access to information about
existing state and federal economic development incentives
available to businesses locating in an Enterprise Zone, and
public recognition.

Texas’ Competitive Renewable Energy Zones
Recognizing that wind development potential
was constrained by a lack of transmission
capacity, and that uncertainty about availability
of transmission capacity was a major barrier to
project financing and development, the Texas
Public Utility Commission (PUC) adopted a rule
in December 2006 establishing a process for
designating Competitive Renewable Energy
Zones (CREZs). The CREZ process coordinates
planning across the renewable energy generator
and transmission developer communities, and
aims to ensure that sufficient transmission
capacity is constructed in advance of project
development in areas most likely to see
development activity. The first round of CREZdriven transmission construction is intended to be
completed by 2011. The CREZ designation
process looks at resource availability as well as
financial commitments that have been made for
project development in particular areas. A
preliminary set of CREZs has been identified by
the PUC and final approval will likely occur in
early 2008. The state will then identify specific
project costs and move into the construction
planning phase. Construction of new
transmission capacity will be ratepayer funded.
Texas‘ activities have served as a model for
similar comprehensive renewable energy
transmission planning efforts in California and
Colorado.

Given that the greatest development potential, as well as the
most uncertainty, is for solar thermal, it seems that a solar thermal demonstration project would be most
appropriate. The project should be large enough to appeal to potential development partners, but small
enough to remain manageable and economically feasible for IID. A project in the range of 10 MW would
be a good starting point for planning purposes. An IID-owned solar thermal project would come at a
premium to IID ratepayers, but as a publicly-owned project it would benefit from the federal REPI) and
potentially from the use of CREBs (discussed in Chapter 3) which could reduce project costs.
Furthermore, the project would deliver substantial overall benefits in the form of increased resource
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For example, Ausra‘s solar thermal manufacturing plant is being built, in large part, to serve demand from a
contract with PG&E to fulfill its California RPS requirements. However, the manufacturing facility will be built in
Las Vegas.
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diversity, as a hedge against volatile natural gas prices, and as a source of local jobs, particularly if the
project can trigger a manufacturing plant to locate in the County.

Action Items
1. Initiate plans to pursue an IID-owned solar thermal demonstration project. IID, working in
partnership with the IVEDC, should promptly assign generation planning staff with the task of
obtaining quotes from solar thermal manufacturers and developers, and discussing options to
potentially establish a partnership with a reputable manufacturer or developer looking to gain a
foothold in the southern California renewable energy market. The generation planning team
should complete a detailed plan for project development and set key project milestones to ensure
timely completion of the project.
2. Send IID representatives to industry conferences to identify potential development partners.
This is related to the communication and outreach action items recommended below, though
conference attendance is directly applicable to demonstration project development as well. A high
priority conference is Solar Power 2008 to be held in San Diego, October 13-16. There is also the
ASES conference in San Diego scheduled for May 3-8, 2008.
3. Have direct discussions with potential developers. These include Ausra, BrightSource, Acciona
Energy, Epuron, FPL, Solel, and Stirling Solar System.s

6.4

Incorporating Non-Price Factors into
Resource Planning

As discussed in Chapter 5, renewable energy resources typically bring more jobs and spending to the
local economy than do purchases from fossil fuel-based power sources, and substantial economic benefits
would accrue to IID and the local economy in Imperial County if renewable energy development is
maximized. IID will benefit directly through increased revenues from transmission, electricity and water
sales, and indirectly from the ability to serve a more prosperous and vibrant local economy. It is important
for IID to take these benefits into consideration when evaluating potential renewable energy supply
opportunities to fulfill the utility‘s RPS requirements.

Action Items
1. Incorporate non-price factors when evaluating bids for renewable energy supply. These would
include jobs, property taxes, and economic multiplier considerations.

6.5

Organizing, Communications and Outreach

There are a number of organizing, communications and outreach-related actions IID should pursue to
kick-start renewable energy development activity in Imperial Valley. This type of activity should come at
a relatively low cost, but has the potential to produce significant benefits.

Action Items
1. Establish and publicize a formal IID renewable energy development initiative (“the initiative”).
Since the County is uniquely endowed with renewable energy resources, and robust renewable
energy industry development in the region could dramatically improve economic conditions in
the County, formal organization around this issue is warranted. The initiative would provide an
opportunity for publicizing the development opportunities in the County, including IID‘s own
Summit Blue Consulting, LLC
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Renewable Portfolio Standard. It would also provide a medium for collaborative planning and
communications around the renewable energy development process, and would demonstrate the
County and IID‘s commitment to renewable development.

The initiative should be established as a partnership between IID, Imperial Valley Economic
Development Corporation (IVEDC) and County officials. The initiative partners should develop a
mission statement including formal goals and objectives, conduct regularly scheduled planning
meetings, seek frequent regional and national publicity, and pursue grant or other funding to
secure a dedicated staff person. Other regions of the country, such as the Fort Collins area of
Colorado, Bucks County Pennsylvania, Lee County Iowa and other areas are achieving success in
their efforts to attract manufacturing and development to their regions through collaborative
strategic planning. Simple steps like announcing renewable energy development goals and
conducting targeted outreach to highlight existing economic development resources can make a
big difference.
2. Consolidate and make readily available resource data and information about the permitting
process, special financial incentives and cost of doing business in Imperial County. By making
information easily accessible to potential developers and manufacturers via a single website, IID
will save potential investors time and money in their efforts to understand development
opportunities in the County. Since there are two Enterprise Zones in the County, there are a
number of unique economic benefits available to businesses that may not be factored into
developers‘ screening and site selection process. Making this information available, along with
information about the lower cost of electricity and wages in the County relative to the rest of
California may dispel myths about the cost of project development in the County. Along the same
lines, the renewable energy initiative should thoroughly research the permitting processes
necessary for different project types (i.e. on BLM land vs. privately owned land, etc.) and provide
tailored materials and resources for different project types.
3. Educate the local community about the benefits of renewable energy development. The
renewable energy development initiative should provide easily accessible information (i.e.,
Frequently Asked Questions, and links to related resources) highlighting geothermal, CSP and
wind-related economic development success stories from other regions and countries. The
initiative should also conduct annual renewable energy ―summit‖ conferences, like the one
planned for 2008, to provide the public with an opportunity to learn more about renewable energy
technologies and development opportunities in the County. Materials and communications should
emphasize the potential for growth in the local economy, and speakers should include
environmental and local opinion leaders to demonstrate that renewable energy development,
though it may have some negative impacts, is overall a positive path for Imperial County to
pursue.
4. Collaborate with San Diego State University (Imperial County campus) to develop a renewable
energy curriculum and related technical training program to help build a skilled workforce.
One of the top selection criteria of manufacturing companies looking to locate renewable energy
facilities in a given area is the presence of a skilled workforce. Currently, educational
achievement among Imperial Valley citizens is poor and this presents a barrier to the potential for
companies to select the County as a location for a manufacturing facility. The renewable energy
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development initiative should research the most relevant areas of focus for a training program,
but it may be appropriate to start by adding renewable energy industry-specific classes to the
range of existing departmental offerings.
5. Send IID staff to industry conferences. As noted above, staff presence at industry conferences
will help the utility establish relationships with potential industry partners, monitor technology
CSP and other advancements, and gain insight into emerging issues in the industry. It will also
demonstrate IID‘s commitment to renewable energy development.
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7

CONCLUSIONS

IID and the County are presented with a remarkable opportunity to reap economic benefits from local
renewable energy project and industry development. The County is fortunate to have major solar and
geothermal resources, with significant wind and biomass resources as well. A significant amount of these
resources, mainly geothermal and wind, are likely to be economic by 2016 in what we view as a
conservative base case. A much greater amount of resources, mainly solar, could be economic by 2016
with a slightly more favorable policy environment and/or with some improvement in solar costs.
In order to maximize this potential, to expedite the development process, and to make Imperial County
more competitive with surrounding regions, IID and the County need to become more proactive and
focused in their efforts. Working in partnership with IVEDC and local officials, IID should establish,
implement and publicize a strategic plan for development in the County. Key components of this strategic
plan should include
transmission planning and development,
monitoring of policy and solar technology developments
a demonstration project, and
organizing, communications and outreach initiatives.

Summit Blue Consulting, LLC

107

RENEWABLE ENERGY FEASIBILITY STUDY

APPENDIX A: LAND USE AREAS IN THE COUNTY
Land uses in the County are considered in the analysis in order to estimate the potential for renewable
resource availability and development. Summit Blue identified land use areas that are possible ―no-build‖
areas for electrical generation facilities. The California Desert Conservation Area Plan103 discusses land
use classes available for electrical generation facilities. Electrical generation facilities are not allowed on
multiple-use class C (controlled use, wilderness management) land. Electrical generation facilities may be
allowed after certain requirements are met in multiple-use class L, class M and class I land. Of those three
classes, only class L was considered in this analysis because it is a limited use class. Multiple use class L
land includes cultural, biological and scenic resources. Overall, Summit Blue assumed five land uses
would be possible ―no-build‖ areas: the Salton Sea, Areas of Critical Environmental Concern (including
cultural, biological and scenic resources), wilderness areas, off-highway vehicle areas, and military areas.
Table A-1 shows these land use areas and their approximate acreage in the County. Other land uses, such
as wild and scenic river areas, national forest and national monument areas would be possible ―no-build‖
areas; however, according to the Bureau of Land Management geospatial data, none of these land use
types exist in the County.
Table A-1. Possible No-Build Land Use Areas and Their Approximate Acreage
Land Use
Salton Sea (in the County)

Approximate Acres
211,840

Areas of Critical Environmental Concern
Cultural Resources

166,508

Biological Resources

175,555

Scenic Resources

25,885

Wilderness Areas

213,271

Off-Highway Vehicle Areas

751,268

Military Areas

434,623

Note: Some land uses overlay each other- refer to maps below.
Sources: Bureau of Land Management, GeoSpatial Data (www.blm.gov/ca/gis) and ESRI ArcGIS, StreetMapUSA.
County of Imperial General Plan, 1993.

The following maps (Figure A-1, Figure A-2, Figure A-3, Figure A-4, Figure A-5, and Figure A-6) show
the location of the land use areas in Table A-1. Note that some areas of land are classified as multiple land
uses (e.g., some cultural resources and biological resources are in the same land areas).

103

The California Desert Conservation Area Plan, 1980 as amended. U.S. Department of Interior, Bureau of Land
Management, California. Available at www.blm.gov/ca/st/en/fo/cdd/cdca_q_a.html.
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Figure A-1. Areas of Critical Environmental Concern- Cultural Resources

Source: Bureau of Land Management, California, Geospatial Data, www.blm.gov/ca/gis.
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Figure A-2. Areas of Critical Environmental Concern- Biological Resources

Source: Bureau of Land Management, California, Geospatial Data, www.blm.gov/ca/gis..

Figure A-3. Areas of Critical Environmental Concern- Scenic Resources

Source: Bureau of Land Management, California, Geospatial Data, www.blm.gov/ca/gis.
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Figure A-4. Areas of Critical Environmental Concern, Wilderness Areas, and Military
Land

Source: Bureau of Land Management, California, Geospatial Data, www.blm.gov/ca/gis.

Summit Blue Consulting, LLC

111

RENEWABLE ENERGY FEASIBILITY STUDY

Figure A-5. Land Ownership in the County

Source: Bureau of Land Management, California, Geospatial Data, www.blm.gov/ca/gis.
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Figure A-6. Wilderness Areas in the County

Source: Bureau of Land Management, California, Geospatial Data, www.blm.gov/ca/gis.
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