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DISCLAIMER 

This report was prepared under contract to the California Energy Commission. It does not necessarily 
represent the views of the Energy Commission, its employees, or the State of California. The Energy 
Commission, the State of California, its employees, contractors and subcontractors make no warrant, 
express or implied, and assume no legal liability for the information in this report; nor does any party 
represent that the uses of this information will not infringe upon privately owned rights. This report has not 
been approved or disapproved by the Energy Commission nor has the Commission passed upon the 
accuracy or adequacy of the information in this report.         
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1. INTRODUCTION  

San Bernardino County has made great strides in its renewable energy planning efforts. In developing the 
San Bernardino County Partnership for Renewable Energy and Conservation (SPARC), the County has 
sought to strengthen its policies and regulatory system to manage renewable energy development while 
protecting its environment, communities and residents, and economy. SPARC Phase 1 focused on 
developing the County’s Renewable Energy and Conservation (REC) Element, and included an extensive 
public outreach and input effort. At the conclusion of Phase 1, the County developed its Renewable Energy 
and Conservation Element Framework, which received strong public support. After the development of 
the Framework, the County decided that substantially better information related to the costs and benefits 
of renewable energy development was needed to better inform its policy directive development for the 
REC Element. As such, the County developed the Renewable Energy Value Evaluation and Augmentation 
Leadership (REVEAL) Initiative as part of SPARC Phase 2.  

The REVEAL Initiative’s main intent includes an analytic system that measures the following from a fiscal 
and economic perspective:  

(1) Impacts of past renewable energy development on the County, and  

(2) Performance of potential and actual future eligible renewable resources policy and regulatory systems 
for the County.  

In addition, as part of SPARC Phase 2, the County conducted a series of focused community outreach 
efforts to obtain input from renewable energy stakeholders, and the public to help clarify the potential 
economic, environmental, and social costs and benefits of different types renewable energy development 
within the County.  

This REVEAL Initiative Report:  

 Considers the current situation in the County related to historic and ongoing renewable energy 
development; 

 Reviews renewable energy technology trends and projections; 

 Weighs potential growth scenarios within the County with respect to future electricity demands; 

 Develops three renewable energy pilot concepts found to be of benefit to the County; 

 Provides a set of recommended tools and options to help guide the types of appropriate 
community-oriented renewable energy (CORE) that could be developed; and  

 Provides recommendations and potential performance measures that could help guide policy 
development for the REC Element. 
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2.  CURRENT SITUATION  

There are many different types of renewable energy systems and a wide array of potential project sizes 
and ownership options. This section provides background information on the renewable technologies, the 
economics behind renewable energy development, and the County energy demand and supply.  

2.1 RENEWABLE ENERGY TECHNOLOGIES AND TRENDS 

The goal of this report is to present an economic review for renewable 
energy development. The cost/benefit analysis considers the following 
technologies to help inform County renewable energy policies: 

 Photovoltaic (PV) Solar Systems 

 Solar Thermal 

 Wind Energy 

 Biomass 

 Biogas 

 Municipal Solid Waste 

 Energy Storage 

Appendix A includes a comparative matrix that explains the selection of 
these categories as eligible or feasible technologies for development 
within the County. While different sizes of projects are described, the 
focus is on community-oriented (CORE) development. Community-
oriented is defined as “primarily benefitting the communities, or 
neighborhoods, near or in which it is located”.   

PHOTOVOLTAIC (PV) SOLAR SYSTEMS 

Solar PV systems use cells to convert sunlight into electricity. When light 
shines on the cell it creates an electric field across the layers causing 
electricity to flow. Currently, crystalline silicon (c-Si) PV modules dom-
inate the market with a share of 90 percent. Other technologies, both 
existing and emerging, include thin films, multi-junction cells, 
concentrator photovoltaics (CPV), and other advanced solar cells under 
development.  

In recent years, rapid price decreases for c-Si PV cells and modules has 
occurred for all applications (CORE and utility-oriented). Although 
market research indicates prices are stabilizing, continued growth of the 
PV market in the U.S. and in California in general is expected due to the 
ongoing cost reduction of solar power generation. 

Until recently, owners of most PV installations received a cash rebate from a state or utility incentive program, 
and this rebate was arguably the most important element of the financial package. No state had significant 
PV installations without a rebate program. Since 2011, incentive expenditures have been declining, in part 
because incentive levels have declined and some states have phased out these programs. Despite the lower 
incentives, the installed capacity of PV facilities continues to increase. As PV becomes less expensive, less 
incentive money is necessary to encourage installations (IREC, 2014). 

 
ROLE OF RENEWABLE 

ENERGY POLICIES 

State and federal policies 
and incentives play an 
important role in 
development of 
distributed wind projects. 
For example, the New York 
State Energy Research and 
Development Authority 
On-Site Wind Turbine 
Incentive Program funds 
distributed wind projects, 
awarding approximately 
$850,000 in funding to 19 
projects in 2014. The 
United States Department 
of Agriculture Rural Energy 
for American Program also 
provides funding. The 
amount of funding is set in 
the Farm Bill with the 
2014 Farm Bill offering 
increased funding levels 
that will be applied to 
grant awards starting in 
2015. Wind turbines up to 
100 kW are eligible for the 
30 percent federal 
Business Energy 
Investment Tax Credit 
through 2016. 
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SOLAR THERMAL 

Solar thermal involves collecting or directing the sun's rays to heat a fluid. Solar thermal collectors are 
classified as low-, medium-, or high-temperature collectors: 

 Low-Temperature Collectors. Low-temperature solar thermal energy systems include means for 
heat collection. Collectors can use air or water as the medium to transfer the heat to their des-
tination. Low-temperature collectors are generally installed to heat swimming pools or for space 
heating. 

 Medium-Temperature Collectors. Medium-temperature installations are primarily used for 
heating domestic water. This process starts with a collector, often fastened to a roof or a wall 
facing the sun, which warms a working fluid that is either pumped (active system) or driven by 
natural convection (passive system) through it. The heated fluid is then passed through the hot 
water storage tank via a heat exchanger.  

 High-Temperature Collectors. High-temperature collectors concentrate sunlight using mirrors or 
lenses and are generally used for fulfilling heat requirements up to 300 degrees Celsius. Fluid at 
this temperature is used for electric power production. To date, high-temperature collector systems 
have only been developed for utility-oriented electrical generation as they require very large sites, 
are high priced, and generate large amounts of electricity. Such facilities are not considered a 
feasible CORE technology. 

Recent estimates indicate that low- or medium-temperature collectors could be used to produce approxi-
mately 50 percent or more of the hot water needed for residential and commercial use in the United States. 
In many sunny climates, such as San Bernardino County, a solar hot water system is estimated to provide 
up to 85 percent of domestic hot water energy. However, the current market penetration of solar heating 
collectors in the United States is low. Domestic solar heating collectors as a technology are not increasing 
in market share, because of the low cost of natural gas and associated natural gas water heating. In 
addition, due to the decreasing cost of solar PV installations, solar heating systems are not as cost com-
petitive. Water heater heat pumps are newer technologies that can be used in hot and humid southern 
climates, and they outperform solar water heating systems. The one area of growth for solar heating is 
solar pool heating with low-temperature collectors. 

WIND ENERGY 

Distributed wind systems are typically small- to medium-sized turbines that serve local loads. Areas with 
good exposure to prevailing winds and annual average wind speeds around 4 meters per second and greater, 
at a 30-meter height, are generally considered to have a suitable wind resource for small wind projects. 
Small wind turbines are typically installed between 15 and 40 meters high. Distributed wind energy systems 
are connected physically or virtually on the customer side of the meter (to serve onsite loads) or directly 
to the local distribution or micro grid. The size of distributed wind projects can vary widely from 50 
kilowatt1 (kW) systems typically used for households, small farms and ranches, or other consumers and 
providing local grid support, up to multiple MW systems that reduce energy costs at or near agricultural, 
commercial, industrial, and institutional sites and facilities. 

                                                            
1 A kilowatt, or one thousand watts, is a unit of measure of the amount of electricity needed to operate any given 
equipment. On a hot summer afternoon a typical home, with central air conditioning and other equipment in use, 
might have a demand of four kW each hour. A kilowatt-hour is the most commonly-used unit of measure telling the 
amount of electricity consumed over time. It means one kilowatt of electricity supplied for one hour. 
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BIOENERGY 

BioEnergy refers to electricity generated from a biomass or biogas system, or from a waste-to-energy 
system, as defined below: 

 Biomass System. Biomass systems utilize organic material as a fuel source. These systems can be 
either closed loop (i.e., a material has been planted and harvested specifically to be burned as a 
fuel source) or open loop (i.e., material that is burned as a fuel source was originally intended for 
another use). Closed loop biomass material may include switchgrass, while open loop biomass 
material may include organic residues from plants and animals obtained from harvesting and pro-
cessing, forest slash, urban wood waste, lumber waste, and agricultural wastes. Biomass used for 
electricity generation can be combined with traditional electrical generation fuels in co-firing 
plants. 

 Biogas System. Anaerobic digestion is a biological process that produces a gas principally com-
posed of methane and carbon dioxide, otherwise known as biogas. These gases are produced 
from organic wastes such as livestock manure, food processing waste, etc. Depending on the waste 
feedstock and the system design, biogas is typically 55 to 75 percent pure methane. State-of-the-
art systems report producing biogas that is more than 95 percent pure methane. Once processed, 
the biogas can be used for fueling combustion turbines or for process heating. Most anaerobic 
digestion technologies are commercially available. Where unprocessed wastes cause odor and 
water pollution (such as in large dairies), anaerobic digestion reduces the odor and liquid waste 
disposal problems. 

 Waste-to-Energy System. Waste-to-energy (WTE) is the conversion of non-recyclable waste mate-
rials into useable heat, electricity, or fuel through a variety of processes, including combustion, gas-
ification, anaerobic digestion, and landfill gas (LFG) recovery. Incineration, the combustion of 
organic material such as waste with energy recovery, is the most common WTE technology. Incin-
eration generally entails burning waste to boil water which powers steam generators that make 
electric energy and heat to be used in homes and businesses. One problem associated with incin-
erating municipal solid waste is the potential for pollutants to enter the atmosphere with the 
gases from the boiler. Landfill decomposition of municipal solid waste also produces a combustible 
fuel commodity, such as methane or methanol that can be used for generation turbines. 

As of 2012, there were 681 megawatts of solid-fuel biomass capacity in California. Development of new 
biopower facilities is expected to be relatively small given the high costs associated with fuel collection and 
transport, environmental review, permitting, air quality regulation compliance, and securing financing. 
Biofuels had an in-State production capacity of roughly 275 million gallons per year in 2015, which included 
ethanol and biodiesel. California ethanol producers continue to have difficulty competing with ethanol 
from Midwest corn and Brazilian sugarcane, but companies are looking at alternative fuel sources with lower 
carbon intensities and less competition for feedstock such as grain sorghum. Many of these technologies 
have the potential to produce more electric power from the same amount of fuel than would be possible 
by direct combustion, due to the separation of corrosive components (ash) from the converted fuel, thereby 
allowing higher combustion temperatures in boilers and gas turbines (CEC, 2013). 

ENERGY STORAGE 

There is continued growth in energy storage, and traditional electric companies have started incorporating 
energy storage into the power-system planning at a larger scale. Within San Bernardino County, batteries 
are both feasible energy storage systems, and have the potential to be deployed throughout the County. 
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Advances in technology and materials have greatly increased the reliability and output of modern battery 
systems and economies of scale have dramatically reduced the associated cost. 

The rapid growth in battery use is in large part due to the reduced price of batteries, primarily lithium-ion 
batteries, which have seen prices decline for over 20 years. Because the price of battery storage is falling, 
this is likely to lead to shifting electricity prices as individuals, communities, or companies fill up batteries 
when electricity is available and cheap, and use the energy during peak cost periods or during times when 
a renewable resource is unavailable. This will increase the market for batteries further driving down the 
costs. 

Technology companies have also begun to create the manufacturing scale necessary for energy storage to 
make a major impact on transportation and the electric grid. Navigant Research expects global revenues 
of energy storage for the grid and other services to jump from $675 million in 2014 to $5.6 billion in 2024. 
Companies such as Tesla Motors are working on factories (including in the U.S.) for large-scale electric 
battery production. Tesla is also capturing much attention with its wall-mounted 7 kWh home storage system, 
which charges solar panels during the day, and then delivers power at night or during periods of high energy 
demand. 

In 2013, the California Public Utilities Commission established a 2020 requirement of 1,325 MWs installed 
capacity of new energy storage units. Of this amount, 700 MWs must be transmission-connected, 425 
MWs must be distribution-connected, and 200 MWs must be customer-side. In November 2014, Southern 
California Edison contracted 261 MW of storage. The key players are battery systems that include: AES 
Energy Storage’s 100-MW in-front-of-meter battery system; Stem’s 85-MW behind-the-meter batteries; 
and Advanced Microgrid Solutions’ 50-MW battery-centered hybrid electric building projects. Additionally, 
the contract includes about 26 MW of thermal energy storage from Ice Energy that uses rooftop air 
conditioners as load-shifting assets. 

2.2 SUMMARY OF INVESTMENT PATTERNS  

Installation of renewable energy resources has continued to grow in the U.S. in general and in San Bernar-
dino in particular over the past 5 years. This growth has been facilitated by several key factors described 
below, with renewable energy policies being the primary driver. In California, the State’s Renewables 
Portfolio Standard (RPS) establishes compliance rules for California’s retail sellers of electricity, and is con-
sidered one of the most ambitious energy standards in the country (CPUC, 2016)). The RPS goal was 
expanded in 2015 by requiring investor-owned utilities, publicly owned utilities, and other electric service 
providers and community choice aggregators to increase procurement from eligible renewable energy 
resources to 50 percent by 2030. 

Additional factors that affect renewable power generation include: 

 Favorable net metering tariffs for residential solar; 

 Government R&D for large-scale concentrated solar power; 

 Increased cost of electricity to consumers; 

 Low natural gas and oil prices; and 

 Pressure on coal-fired power plants for reductions in greenhouse gas emissions. 

The following discussion summarizes California and San Bernardino County’s renewable energy resources 
as a function of time for three key renewable technologies: solar, wind, and biomass electricity generation. 

CPUC
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SOLAR GENERATION – UTILITY-ORIENTED 

As shown in Figure 1, the in-State capacity and generation from utility-oriented solar projects has 
experienced exponential growth in recent years. The total in-State capacity from utility-oriented solar 
projects at the end of 2014 was just under 6,000 MW, generating a total of 10,520 GWh and representing 
an average capacity factor of 20 percent. 

Figure 1. In-State Utility-Oriented Solar Capacity and Net Generation 

 

Prior to 2008, virtually all of the in-State utility-oriented solar generation came from the nine San 
Bernardino County solar thermal SEGS units (400 MW). Recently the three Ivanpah units have added 
another 392 MW of solar thermal capacity in San Bernardino County. The actual energy produced by the 
Ivanpah project in the first two years of operation (2014 and 2015) was below the amount anticipated. In 
2014, Ivanpah produced only one quarter of its anticipated energy due to some operational efficiency 
issues. While still below its anticipated energy production, Ivanpah’s electricity generation increased 170 
percent in 2015 compared with 2014. Figure 2 shows the capacity and net generation of the SEGS and 
Ivanpah units over time. The average capacity has declined from 25 percent to 15 percent with startup of 
the Ivanpah units. 
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Figure 2. SEGS and Ivanpah Installed Capacity and Net Generation 

 

An additional 29 solar PV installations contribute 173 MW of capacity in San Bernardino County, bringing 
the total utility solar capacity in the County to approximately 965 MW, representing 16 percent of the 
State’s utility-oriented solar capacity.  

SOLAR GENERATION – COMMUNITY-ORIENTED 

Figure 3 shows that CORE (or net metered) solar capacity has grown dramatically over the past five years 
within California (Go Solar California, 2016). The data shown are from approved net metering applications. 
Total in-State net metered capacity is estimated at 3,130 MW as of mid-October, 2015. In San Bernardino 
County, over 23,000 net metered solar PV systems have been installed with a total capacity of 176 MW, 
representing approximately 5 percent of the Statewide total. The majority of these systems are residential 
rooftop systems.  

The dramatic rise in solar PV installations coincides with the Federal Investment Tax Credit (ITC), imple-
mented in 2006. The ITC is credited with increasing installations and decreasing prices (Figure 4) through-
out the U.S., and is set to expire in 2016. While its expiration might slow some growth of PV, third-party 
ownership and leasing models have helped develop distributed PV markets. Under these pricing schemes, 
PV systems are owned by the companies, and consumers pay an agreed PPA price for the electricity 
consumed. 
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Figure 3. In-State Solar PV Net Metered Capacity 

 

Figure 4. Solar PV Installations and Prices (SEIA) 

 
Source: SEIA, 2016 

WIND GENERATION 

Figure 5 provides the in-State net generation and installed capacity from wind power generation. Similar 
to solar, California has experienced a dramatic rise in wind capacity over the past five years with total 
installed capacity of just under 6,000 MW, similar to that of utility-oriented solar. Figure 6 indicates a drop-
off in wind installations in 2004 and again in 2013. These years coincide with lapses of the wind production 
tax credit. San Bernardino County has 5 wind farms for a combined capacity of 9 MW, less than 1 percent 
of the Statewide installed capacity. 
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Figure 5. In-State Wind Capacity and Net Generation 

 

BIOENERGY 

As shown in Figure 6, biomass and waste derived power capacity and net generation have been relatively 
flat over the last 15 years within California, with the exception of a slight increase from 2013 to 2014. 
Figure 7 provides a breakdown of the biomass category by fuel type. Most of the plants are landfill gas plant 
(LFG) installations, followed by biomass (generally waste wood), biogas from wastewater treatment plants 
(WWT), and municipal solid waste (MSW) incineration. Because biomass plants are generally larger than 
LFG plants, the majority of the electricity generated is from biomass plants, followed by LFG. San Bernar-
dino County contains three small LFG installations, which total 6.1 MW of capacity. 

Figure 6. In-State Biomass and Biogas Capacity and Net Generation 
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Figure 7. Distribution of In-State Bioenergy Plants Among Fuel Types 

 

JOB GROWTH IN THE RENEWABLE ENERGY SECTOR 

Renewable energy development in California has contributed to job growth. The University of California 
has published numerous papers with estimates that between the years 2003 and 2014, about 52,000 direct 
jobs were created in California due to the construction of renewable energy plants, measured in person job 
years2 (Jones et al., 2015). During that same period, renewable energy development stimulated roughly 
130,000 total job years, which includes indirect jobs created due to purchase of construction materials, 
and induced jobs created from additional household income. 

In order to meet the 50 percent target established by the California RPS, new construction is expected to 
create between 354,000 to 429,000 direct job years, and between 879,000 and 1,067,000 direct, indirect, and 
induced jobs years (Jones et al., 2015). New jobs created from renewable energy development have been 
found to improve availability of health and pension benefits and apprenticeship training. The development 
of human capital that is provided by these types of employment is expected to generate future higher 
income opportunities based on the skills and training received by the employees (Philips, 2014). 

2.3 COUNTY ENERGY DEMAND AND SUPPLY 

This section provides an overview of the energy demand and supply within the County, highlighting the 
locations of the greatest loads and types of energy users. It provides an electricity forecast based on the 
most recent Energy Commission data. 

ENERGY DEMAND 

Demand for reliable electric service dictates the nature and extent of electric system infrastructure. Cali-
fornia’s electric service providers, including Southern California Edison (SCE), are obligated by the Public 
Utilities Code to provide reliable service at a reasonable cost. The infrastructure is built with sufficient 
capacity to serve peak load for all customers to ensure continuous service even during maintenance or 
accidental outages. Peak load is the maximum capacity demand (e.g., MW) at any instant, whereas electrical 
energy is quantified as the amount of power delivered over time (e.g., kWh). 

                                                            
2 Person job years is defined in the article as one full-time job with 2,080 hours for one person for one year. 
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Figure 8. San Bernardino County Electricity Usage (Billion kWh) 

 
Source: CEC, 2015a. 

Since 2009, San Bernardino County’s total electricity use has remained steady at around 14 billion kWh 
except for 2010 when there was a drop in use to 13.2 billion kWh (see Figure 8). Approximately 70 percent 
of this energy is used for non-residential uses. Customers within San Bernardino County use about 17 
percent of SCE’s total demand. 

The majority of the electricity used in San Bernardino County is in the incorporated cities (i.e., the popu-
lation centers). Unincorporated San Bernardino County represents less than 20 percent of the energy used, 
at about 2.5 billion kWh for 2014. Figure 9 provides the total electricity used in the unincorporated County 
areas. Approximately 13 percent of the total County land area is unincorporated County land under County 
jurisdiction. 

Figure 9. Unincorporated San Bernardino County, Electricity Usage (Millions of kWh) 

 
Source: SCE 2015a. 
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ELECTRICITY DEMAND BY EXISTING LAND USE TYPE 

The major types of customers within SCE’s service area include residential, commercial, industrial, mining 
and construction, and agricultural land uses. The majority of demand comes from residential, commercial 
(building and other), and industrial land uses. The highest electrical loads would be expected to occur at 
existing commercial, light industrial, industrial sites, and institutional uses (i.e., government buildings, 
schools, hospitals, etc.). 

Figure 10 illustrates the available electricity usage breakdown for public service providers in San Bernar-
dino County. For these providers, the breakdown varies widely based on their users’ profiles and the 
services each utility provides. For example, at this time, Victorville Municipal does not provide electricity 
to residences. Figure 11 illustrates the electricity usage breakdown for unincorporated San Bernardino 
County. The largest electricity users in the unincorporated County are industrial users accounting for 
approximately 50 percent of electricity usage, followed by residential users with almost 30 percent of 
electricity usage. 

Figure 10. San Bernardino Electric Providers – Electricity Usage by Land Use Type 2013 (millions of kWh) 
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Figure 11. Unincorporated San Bernardino County – Electricity Usage by Land Use Type (millions of kWh) 

 

ENERGY SUPPLY 

The current energy suppliers San Bernardino County include: 

 Southern California Edison is the largest electricity provider to 
unincorporated San Bernardino County, and serves some incor-
porated cities. 

 Aha Macav Power Service is a utility provider that serves the 
tribal lands located on the Fort Mojave Indian Reservation and 
includes an interconnection with the City of Needles. 

 The City of Needles purchased an electric company in 1991 that 
serves the City. 

 Bear Valley Electric serves the Big Bear Valley, providing service 
to approximately 23,000 customers. 

 Victorville Municipal Utilities Services provides electrical service 
to commercial and industrial customers at Foxborough Indus-
trial Park and Southern California Logistics Airport. It does not 
provide utility services in residential areas. 
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SELF GENERATION  

As of June 30, 2015, San 
Bernardino County had 
402 MWs of online self-
generation projects, 
including 5 biomass 
projects, 10 small hydro 
projects, 46 solar PV 
projects, 6 wind projects 
and 1 hybrid project. 
There were also 11 
pending projects for an 
additional 114 MWs 
(CEC, 2015c). 
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 Colton’s Electric Utility owns and operates the electrical infrastructure within the city boundaries. 
It serves approximately 16,000 residential customers, and 2,500 commercial and industrial cus-
tomers with a peak load of 90 MWs. 

LOCAL GENERATION AND POWER PRODUCTION 

San Bernardino County has 93 power plants located within the County boundaries, with an installed 
capacity of 4,895 MWs. As shown in Table 1, the majority of the installed capacity in San Bernardino County 
is non-renewable. In total, there are 50 renewable power plants in the County with an installed capacity 
of almost 1,000 MWs. 

Table 1. Power Plants in San Bernardino County 

Fuel Source Number of Plants Total Installed Capacity 

Coal 3 187 MW 

Hydroelectric 17 469 MW 

Oil and Gas 23 3,259 MW 

Solar 41 965 MW 

Wind 5 9.45 MW 

Waste to Energy 4 5.7 MW 

Source: CEC, 2014a. 

The majority of the installed capacity of renewable energy power plants are under 10 MW including (CEC, 
2014a): 

 23 facilities under 10 MWs. Total installed capacity of 80 MWs 

 All wind facilities under 4 MWs each 

 All WTE plants under 3 MWs each 

Six solar facilities are between 10 and 20 MWs for a total of 83 MWs, 9 facilities are between 20 and 100 
MWs for a total of 411 MWS, and 3 facilities (Ivanpah) are greater than 100 MWs for a total capacity of 
392 MWs. Figure 12 summarizes the existing renewable energy capacity within the County, and within the 
State as a whole. 
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Figure 12. Existing Renewable Energy Capacity: Statewide and within San Bernardino County 

 

Although San Bernardino County is a large electricity producer and has a number of utility-oriented and 
CORE projects, it does not currently produce as much energy as it uses and does not produce sufficient 
electricity from renewable energy resources to meet California’s RPS standards for the County. However, 
in some years the County may produce more energy than consumed, as shown in Figure 13. 

Figure 13. Total Energy Used and Generated in San Bernardino County 
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The County’s local generation and power production is summarized as follows:  

 Electricity used in 2014 (County-wide): 14.7 billion kWhs 

 Energy produced in 2014 (County-wide): 13.8 billion kWhs 

 Renewable energy produced in 2014 (County-wide): 2.0 billion kWhs 

 Projected energy consumption in 2026: 16.994 billion kWhs 

 Renewable energy needed to meet interim goal for 2027 (calculated): 7.6 billion kWhs 

FUTURE CONSUMER ENERGY NEEDS AND POTENTIAL SUPPLY ALTERNATIVES 

As part of the California Energy Commission (CEC)’s Integrated Energy Policy Report, the CEC projects the 
State’s energy demand for a ten-year period (2016-2026) across five major electricity planning areas (CEC, 
2013). Forecasts are provided for different climate zone levels. San Bernardino County was located in the 
Northeast zone for Southern California Edison (SCE), along with Inyo and Mono Counties (CEC, 2015b). 

Table 2 includes the California Energy Demand 2016-2026, Preliminary Electricity Forecast estimates for 
the entire SCE Planning Area, and for the Northeast zone. While the forecasts for the Northeast zone 
includes Inyo and Mono Counties, San Bernardino County represents approximately 98 percent of the con-
sumption in this zone.3 

Table 2. Projected Energy Consumption (GWh) 

Planning Area 
High-Energy  

Demand 
Mid-Energy  

Demand 
Low-Energy  

Demand 

All SCE Planning Area 

2015 107,332 107,153 106,230 

2026 124,915 120,575 117,925 

Growth Rate 1.34 % 1.06 % 0.89 % 

Northeast Zone 

2015 14,703 14,678 14,544 

2026 16,994 16,355 16,064 

Growth Rate 1.3 % 1 % 0.87 % 

Notes: High-Energy Demand: relatively high economic/demographic growth and climate change impacts and relatively low electricity rates and 
self-generation impacts 

Mid-Energy Demand: assumptions at levels between the other two cases 

Low-Energy Demand: lower economic/demographic growth, higher assumed rates, and higher self-generation impacts 

Source: CEC, 2015b. 

                                                            
3 This information was derived by looking at the total electricity consumption for the last five years for Inyo, Mono, 
and San Bernardino Counties and calculating San Bernardino’s percentage of the whole. San Bernardino averaged 
98 percent between the years 2008 and 2013 (CEC, 2015a). 
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Projected peak demand4 for the Northeast zone would increase from 5,488 MWs in 2015 to 6,233 MWs in 
2026 with an average annual growth rate of 1.28 percent in the high demand case. It would increase from 
5,447 MWs in 2015 to 5,948 MWs in 2026 with an average annual growth rate of 0.89 percent in the mid 
demand case, and from 5,408 MWs in 2015 to 5,737 in 2026 with an average annual growth rate of 0.58 
percent in the low demand case (CEC, 2015b). 

The current installed capacity in the Northeast zone (4,895 MWs) would not meet the current (2015) pro-
jected peak demand, nor would it meet the projected peak demand for 2026 in any of the growth rate 
cases. As such, additional energy would either need to be generated in San Bernardino or imported from 
outside the County. Over 11,000 rooftop solar projects were completed under the California Solar Initiative 
in San Bernardino County for a total of 144 MW. San Bernardino would need four times this amount to 
meet the projected peak demand with rooftop solar. 

2.4 INTERCONNECTION CONSIDERATION 

During SPARC Phase 1 and in response to input received during the public outreach process for that phase, 
the County conducted a Renewable Energy Mapping Project (REMP) to help identify areas with degraded 
lands that would be more suitable for renewable energy development rather than use of lands with high 
resource or economic potential. One important consideration in identifying the degraded areas was their 
proximity to transmission infrastructure, since CORE projects would need to connect to the electric grid. 
The complete REMP Technical Report prepared during Phase 1 is included as Appendix B. The details of 
the methodology used to identify areas suitable for renewable energy development are described in detail 
within Appendix B, including the land use type considered. 

The following discussion provides background on the ongoing transmission and distribution planning 
processes and a summary of the current status of distribution and transmission in San Bernardino. The 
energy industry is in the process of planning for and responding to major changes in the technologies for 
the generation and distribution of electricity. Many industry-wide changes are occurring near the end 
users of electricity, or at the distribution level due to lower costs of distributed generation, wider availa-
bility of storage technologies, and more efficient use of energy. California’s energy agencies and utilities 
are in the process of adjusting to these new realities and planning for future energy growth in the context 
of these trends.  

TRANSMISSION AND DISTRIBUTION PLANNING BACKGROUND 

There are many transmission and distribution system planning processes underway in California, ranging 
from large- scale (such as the Western Electricity Coordinating Council) to small-scale at the municipal 
utility level.  

LONG-TERM PROCUREMENT PLANNING PROCESS 

The California Public Utilities Commission (CPUC) Long-term Procurement Planning (LTPP) proceeding 
considers all of the CPUC’s electric procurement policies and programs. The investor-owned utilities (IOUs), 
i.e., SCE, must show that their proposed energy procurement efforts will provide safe, reliable capacity, 
which complies with State policies and is at the least cost to ratepayers. To evaluate need, the LTPP 
proceeding takes a 10-year-ahead look at system, local, and flexible needs. The assumptions used in this 
evaluation are developed in conjunction with the California Energy Commission (which provides the 

                                                            
4 Peak demand, also known as peak load, is the highest electrical demand within a particular period of time. Daily 
electric peaks on weekdays occur in late afternoon and early evening. Annual peaks occur on hot summer days. 
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demand forecast) and the California Independent System Operator (CAISO) (which uses the same assump-
tions for transmission planning). The analysis uses assumptions to model overall electric system reliability 
needs, reliability needs specific to areas with transmission limitations (local areas), and system flexibility 
needs (such as resources needed to integrate renewables). The assumptions are revised every two years 
to incorporate changes in the energy resource mix (i.e. the types of resources the utilities have or are 
planning to purchase) and revisions to State policies (such as higher RPS targets).  

RENEWABLE ENERGY TRANSMISSION INITIATIVE 2.0 

The California Energy Commission, CPUC, and CAISO have established a 
Renewable Energy Transmission Initiative (RETI) 2.0 to determine the rel-
ative potential associated with various renewable locations in California 
and to help map out the associated transmission infrastructure required 
to deliver the electricity to the areas with high energy demand. To ensure 
stakeholder participation, all documents produced by RETI are available 
to the public and all meetings are open to the public with active calls for 
stakeholder input.  

RETI 2.0 began in the fall of 2015. An end goal of the process is to identify 
potential transmission opportunities, some of which may occur in San 
Bernardino County; however, at this time, there are no transmission plan-
ning results. In the spring of 2016, RETI identified some locations in San 
Bernardino County that would be considered for energy planning; how-
ever, these locations had not been finalized.  

CAISO TRANSMISSION PLANNING PROCESS 

The CAISO provides an annual transmission plan that serves as the 
formal roadmap for infrastructure requirements within the CAISO balancing area5 that includes SCE. Each 
year, the CAISO conducts its transmission planning process to identify potential system limitations as well 
as opportunities to improve reliability and efficiency or improve the likelihood of achieving California’s 
renewable energy goals. The transmission planning process results in an annual CAISO Transmission Plan, 
which provides an evaluation of the CAISO control grid, examines conventional grid reliability 
requirements and projects, summarizes key collaborative activities, and provides details on key study areas 
and associated findings. 

SAN BERNARDINO COUNTY TRANSMISSION AND DISTRIBUTION INFRASTRUCTURE UPGRADES 
AND PLANNING 

TRANSMISSION PLANNING 

The most recent approved CAISO Transmission Plan (2014-2015) included a list of transmission projects 
needed to help with reliability concerns, interconnect new renewable generation in locations that do not 
have sufficient capacity on the existing lines, or enhance economic efficiencies. Some minor substation 
upgrades were identified in the San Bernardino County portion of the SCE service territory. These upgrades 

                                                            
5 A balancing authority is an entity responsible for operating a transmission control area. It matches generation with 
load and maintains electric frequency of the grid no matter what extreme weather or natural disasters the West may 
face. The CAISO balancing area covers most of California and a small portion of Nevada and includes the IOUs, Pacific 
Gas and Electric, Southern California Edison, and San Diego Gas and Electric.  

 
GOALS OF RENEWABLE 

ENERGY TRANSMISSION 
INITIATIVE (RETI) 

While RETI 2.0 is not a 
regulatory proceeding in 
itself, the insights, 
scenarios, and 
recommendations it 
develops will frame and 
inform future 
transmission planning 
proceedings with 
stakeholder-supported 
strategies to help reach 
the State’s 2030 energy 
and environmental goals.  
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are expected to occur within substation boundaries or 
along existing transmission lines. No policy-driven projects 
were identified in the 2014-2015 CAISO Transmission Plan. 
Therefore, no new transmission is anticipated to be needed 
in the near term in San Bernardino County to interconnect 
renewable generation. 

The CAISO 2015-2016 Transmission Planning Process (ongoing into 2016) includes consideration of the 
Lugo-Victorville 500 kV line that is identified as overloaded and therefore shows a deliverability constraint. 
The mitigation identified in the Transmission Plan includes: 

 Modifying the Lugo-Victorville corridor operations to trip offline any renewable generation that 
materializes in this area during periods of potential overloads; and 

 Increasing the rating of the Lugo-Victorville 500 kV line or installing flow control devices to address 
deliverability constraints for potential renewable zones along the line. 

As with the 2014-2015 Transmission Plan, no new transmission is anticipated to be needed in the near term 
in San Bernardino County to interconnect renewable generation. 

SCE PROJECTS IN PROGRESS: SAN BERNARDINO COUNTY 

SCE provides preliminary information regarding infrastructure projects needed for future reliability. The 
current projects listed for San Bernardino County are described below. As noted, while some new substa-
tion and sub-transmission line projects are needed for reliability, no new lines are needed for the currently 
proposed renewable development. If new renewable development were proposed in San Bernardino County, 
it is possible that new transmission would be needed along the Lugo route. However, as noted by SCE, these 
projects are not needed at this time. The Tehachapi Renewable Transmission Project and West of Devers 
Upgrades would interconnect additional renewable projects; however, the areas where the development 
would occur (Tehachapi and eastern Riverside, respectively) are outside of San Bernardino County.  

 Circle City Substation and Mira Loma–Jefferson Sub-transmission Line Project. Designed to serve 
the increased demand for electricity in the cities of Corona, Norco, Chino, Eastvale, and Ontario. 
This project is planned to be under construction in 2019 and operational in 2021. 

 Coolwater-Lugo Transmission Project. This project was designed to expand transmission capacity 
in the Kramer Junction and Lucerne Valley areas to accommodate additional renewable energy 
generation. It would have included an estimated 65-75 miles of new high-voltage transmission lines 
from SCE’s Coolwater Substation in Daggett, towards SCE’s future Jasper Substation in Lucerne 
Valley (a separate project), and ending at SCE’s Lugo Substation in Hesperia. The project gene-
rated large conflict in many of the San Bernardino communities near the project route and substa-
tion locations. This project was dismissed by the CPUC in May 2015 and the proceeding is closed.  

 Falcon Ridge Substation Project. This project will provide increased electrical capacity and delivery 
to the cities of Fontana and Rialto and surrounding areas. The project has been approved by the 
CPUC and construction is expected to begin in the spring of 2016. The project is expected to be 
operational in the fall of 2017.  

 Jasper Substation Project. This project was designed to help import more renewable energy from 
the Lucerne Valley/San Bernardino County High Desert area. Due to the withdrawal of the Granite 
Mountain Wind Energy Project, which was previously anticipated to be the first interconnection 
into Jasper Substation, licensing and construction timelines for the Jasper Substation will now be 

 

No new transmission is currently 
needed in San Bernardino County 

to interconnect renewable generation. 
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tied to the next projects in queue requesting interconnection into this substation. There is no antic-
ipated project timeline.  

SCE DISTRIBUTION RESOURCE PLAN 

Public Utilities Code § 769 requires utilities to submit a Distribution Resources Plan (DRP) that would eval-
uate locational benefits and costs of distributed resources located on the distribution grid, identify additional 
utility spending needed to integrate cost-effective distributed resources, and identify barriers to the deploy-
ment of distributed resources. SCE’s DRP highlights the importance of an integrated bidirectional distribu-
tion system to implement many policy initiatives and technologies. SCE plans to transform the current dis-
tribution planning and operating processes to be more dynamic to integrate distributed energy resources. 
SCE proposes to: 

 enhance the electric system's capability to add more distributed energy at the distribution level 
through: modernization of system planning, design, and operations; 

 increase integration capacity where distributed energy resource deployment may be beneficial; and  

 exchange timely information to guide distributed energy resource deployment in optimal locations. 

This requires SCE to make investments in infrastructure upgrades and advanced technologies. SCE has a 
new online tool, the Distributed Energy Resource Interconnection Maps (DERiM)6 that are designed to help 
developers and customers locate areas where there may be sufficient hosting capacity for distributed 
energy projects. An example of this tool is presented below.  

 

As part of the DRP, SCE would invest in grid modernization beginning with improved information technol-
ogy (IT) and automation focused on better monitoring and control capabilities. These investments would 
occur over the next 10 to 15 years (as of 2015). SCE would also invest in grid reinforcement, which includes 

                                                            
6 The DERiM online tool is available at the SCE website, www.sce.com, under the Grid Interconnections tab under 
the Generating Your Own Power tab.  

http://www.sce.com/


REVEAL Initiative Report 

  2-20 June 2016 

conductor upgrades and accelerating the conversion from 4 kV distribution voltage to 12 or 16 kV. This invest-
ment would also replace aging infrastructure. This investment is critical because 4 kV circuits have limited 
capacity to integrate distributed energy. 
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3. RENEWABLE DEVELOPMENT BEST PRACTICES AND RISK MITIGATION 

This section focuses on the future of renewable energy in San Bernardino County. Section 3.1 below 
describes the potential challenges and risks faced by developers of renewable energy, Section 3.2 provides 
examples of best practices used in California to support the development of renewable energy, Section 
3.3 describes tools that can be used to encourage appropriately sited and oriented renewable energy 
development, and Section 3.4 suggests mitigation strategies to reduce challenges faced by renewable 
energy projects. 

3.1 CHALLENGES AND RISKS TO DEVELOPING RENEWABLE ENERGY RESOURCE POTENTIAL 

While San Bernardino County has abundant land resources to site solar energy generation, it faces the 
following significant challenges to renewable energy development: 

 resource potential and limitations 

 infrastructure constraints 

 public perceptions 

 regulatory constraints 

 financing challenges 

RESOURCE POTENTIAL AND LIMITATIONS 

San Bernardino County has abundant land fitting the definition of a solar resource. Much of the County is 
comprised of open, undeveloped lands with both abundant sunshine and relatively flat slopes of 5 degrees 
or less that are considered ideal for solar development. While the Desert region of the County has some 
of the best solar resource in California, the Mountain and Valley regions also have solar potential. The 
Valley region has many square feet of rooftop space (due to urban development) that may be viable for 
siting of rooftop solar.  

San Bernardino has some wind resource in unincorporated areas, with 
the best area near Barstow. The County also has some biomass potential 
with seven landfills; however further study is needed regarding the fea-
sibility of such projects.  

While the County has substantial solar potential and some wind and 
bioenergy potential, the County has jurisdiction over only 13 percent of 
the total land within County boundaries. Other primary jurisdictions in 
San Bernardino are the Bureau of Land Management (BLM) that man-
ages over 6 million acres, the Department of Defense, that manages 
approximately 2 million acres, and the National Park Service, that man-
ages over 1.7 million acres. When renewable energy is developed on land under another agency jurisdic-
tion, it can result in impacts to the County due to the effects such projects have on public safety facilities 
and transportation infrastructure. It can also eliminate existing or proposed uses of that land, such as 
mineral extraction or recreation, that bring in needed funds to the County. However, the County could 
collaborate with other jurisdictions within the County to help facilitate renewable energy planning. For 

 
LANDS UNDER COUNTY 

JURISDICTION 

San Bernardino County’s 
jurisdiction is limited to 
only 13 percent of the 
total land within the 
County boundary. 
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example, the County has already coordinated with BLM as is demonstrated by the County Board of 
Supervisors existing MOU with the BLM regarding renewable energy development.1 

INFRASTRUCTURE CONSTRAINTS 

In addition to resource availability, renewable projects have been challenged by a lack of existing infra-
structure, in particular electric transmission, distribution, or substations. Section 2.4, Interconnection Con-
sideration, provides an in depth look at the transmission and distribution availability in San Bernardino. As 
noted there, at this time, only minor upgrades are needed to SCE’s system to integrate currently proposed 
renewable energy projects. However, future projects may be challenged under the existing infrastructure 
and may require upgrades to the transmission system depending on the size, location, and MW output of 
the projects.  

For CORE projects, such as those the County would like to encourage, SCE’s Distributed Energy Resource 
Interconnection Maps,2 see Section 2.4, SCE Distribution Resource Plan, for a snapshot of this tool, provide 
information regarding where interconnection studies of their system have identified areas of adequate or 
inadequate deliverability. While much of the SCE territory in the County is identified as having inadequate 
energy deliverability, the SCE maps identify areas near the more populated regions (i.e., the Valley and 
Mountain regions along with Adelanto, Hesperia, Victorville, and Lucerne Valley) as having adequate 
deliverability along much of the SCE system for CORE projects. While this tool may identify distribution 
lines with higher generation capacity (up to 50 MW or more), system upgrades may be required to use all 
of the remaining generation capacity (SCE, 2016). Such upgrades are frequently costly and may render 
CORE projects less economically feasible. Based on this information, it would be challenging to build new 
projects in the Desert region of the County, except in the locations listed above, because the current 
transmission and distribution systems do not have the capacity to accommodate new projects. 

PUBLIC PERCEPTION 

The public’s perceptions of renewable energy generation can be mixed. With the exception of projects on 
degraded lands or strictly for onsite use, new energy project proposals can face opposition. As part of 
SPARC Phase 2, the County held two focus group meetings and five community outreach meetings in 
February and March of 2016, and a Webinar in April 2016, to provide information on, and gather input 
from, the public on the costs and benefits of CORE development, as well as the potential tools that could 
be used to encourage appropriate renewable energy projects. Some community members expressed 
concerns with any utility-oriented development, while others supported this type of development on non-
County lands. In addition, some wanted development limited to rooftop solar. Community members 
expressed concern with renewable energy facilities that require any natural environment disturbance, and 
with facilities that merely ship energy to the grid and do not provide energy benefits to a specific 
neighborhood or a community. Community members expressed concern about renewable development 
on BLM-administered lands and that the County should impede this development.  

                                                            
1 See Report/Recommendation to the Board of Supervisors of San Bernardino County, and Record of Action RE: 
Agreement with the U.S. Department of the Interior, Bureau of Land Management for Processing Environmental 
Reviews dated March 18, 2008 at 
http://www.blm.gov/style/medialib/blm/ca/pdf/cdd/energy.Par.88545.File.dat/BLM_SBCounty_MOU.pdf. 
2 The DERiM online tool is available at the SCE website, www.sce.com under the Grid Interconnections tab under the 
Generating Your Own Power tab. 
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Some community members preferred to use the term neighborhood-
oriented, as compared to community-oriented, and emphasized the 
importance of distributed energy and behind-the-meter point of use. 
During previous County public hearings for the review of specific 
projects, some relatively small projects have been faced with opposi-
tion. For example, when a 3 MW solar project was approved in Landers 
after much public opposition, the Landers Association, Inc. and 12 
Landers property owners appealed the decision and won the appeal 
(Day, 2015a). The 20 MW Joshua Tree Solar Farm project, proposed 
at the closed Roy Williams Airport was approved by the County with 
much public opposition. The decision is being appealed at the San 
Bernardino County Board of Supervisors (Roth, 2015). Similar 
opposition was expressed about a 20 MW solar project called Lucerne 
Valley Solar One, currently under environmental review (Day, 2015b). 
The SPARC Phase 1 and 2 community outreach efforts have made 
significant progress by identifying the type and intended use of 
renewable energy projects within the County that community 
members can actually embrace, such as smaller, 
community/neighborhood-oriented renewable energy projects that 
provide local use and benefit. 

Many community members also voiced concern over the potential 
for loss of property value due to the development of any size solar or 
wind projects near their properties or residences. A literature review 
in preparation of this document did not indicate this to be the case; 
however, this issue continues to be a primary concern for many 
homeowners. 

REGULATORY CHALLENGES 

Another challenge to providing opportunities for renewable energy in the County is to have clear and 
easily-implemented regulations in place that specify standards for appropriately siting and designing 
different types of facilities. While the County of San Bernardino has adopted a residential rooftop ordi-
nance that simplifies development up to 10 kilowatts, larger projects, including rooftop solar, do not 
benefit from the application of this ordinance. 

Some local jurisdictions, for example Kern County and the City of Lancaster, have adopted regulations for 
renewable energy projects of different types and sizes. Both jurisdictions have simplified the permitting 
requirements to encourage renewable development at many scales and in many locations. Kern County 
and the City of Lancaster notify developers up front of a project’s requirements under CEQA, and Kern 
County discusses mitigation that is likely to be required with the developer before CEQA begins.  

The Desert Renewable Energy Conservation Plan (DRECP) has provided some regulatory streamlining for 
projects on BLM-administered lands in certain regions. As this Plan has only recently been developed, its 
implementation is still untested and uncertain. The DRECP encourages renewable energy development on 
BLM lands in areas called Development Focus Areas. (See discussion of Development Focus Areas in 
Section 4.1 Potential Opportunities for Utility-Oriented Development.) Development on BLM land may 
take some pressure from the promotion of large projects on lands under County jurisdiction because there 
is a limited number of power purchase agreements for large projects. However, these projects will still 
face transmission constraints and the same environmental scrutiny by the public.  
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FINANCING AND FINANCIAL CHALLENGES 

Renewable energy development, like any development, can face a number of financing challenges. Many 
of the original tax incentives for renewable energy are expiring and may not be re-issued. For example, 
the federal Investment Tax Credit has led to increasing solar PV installations and decreasing prices, but is 
expected to end in 2022 with a corresponding incremental drop-off in solar installations3 (Cusick, 2015). 
On the other hand, the California Solar Initiative, which was designed to encourage solar rooftop PV, has 
already used up all available funds, and solar PV has not seen a corresponding slowdown in installations.  

Renewable energy development can result in financial challenges for the County due to increased demand 
placed on public services. There is a need for fire department review of rooftop solar and a demand for 
police and fire services for larger facilities. While the County has an existing flat public services fee for any 
new development, a new fee specifically for utility-oriented renewable energy facilities would cover any 
additional costs to the County. See Section 2.6 (Strategic Conservations) of this Report for a discussion of 
impact fees and other economic tools. 

There are options available that could help with the funding of potential CORE projects through various 
grant programs set up by federal and State agencies, and non-profit organizations. Appendix C describes 
potential funding tools. 

3.2 BEST PRACTICES AND TOOLS 

A number of ideas for best practices and implementation tools have 
been identified to improve how renewable energy projects are sited and 
developed. The following list provides descriptions of best practices for 
community choice tools, regulatory tools, funding/economic tools, as 
well as other miscellaneous tools. This list is not all inclusive as renew-
able energy technologies and implementation methods are continuously 
evolving. The County has not yet determined which of these tools will 
be supported in the REC Element nor which tools are best suited to the 
County’s resources. 

COMMUNITY CHOICE TOOLS 

Community Choice Aggregation. Community Choice Aggregation (CCA) is an energy supply tool that 
enables local governments to purchase and/or generate electricity for their residents and businesses (EERE, 
2016). Under a CCA, the utility continues to deliver the electricity through its transmission and distribution 
system and provides meter reading, billing, maintenance, and outage response services. 

One of the best known CCAs is Sonoma Clean Power (http://sonomacleanpower.org/). It is a non-profit 
organization established in December 2012 and is the default electricity provider for Sonoma County. Cities 
opt-in to the CCA and their residents and businesses get the service. The default electricity plan “CleanStart” 
sources 36% of its portfolio from renewable energy and 44% from large hydropower facilities. CleanStart 
offers a 6 to 11% discount compared to rates offered by the utility, Pacific Gas & Electric. The Sonoma 
County Water Agency, one of the County’s largest electricity users, was a key voice in starting the CCA 
including exploring the feasibility of this option. Developing the CCA included extensive public outreach, 

                                                            
3 The ITC for solar will continue at 30 percent levels for both commercial and residential systems through 2018, then 
taper off in yearly increments to settle at 10 percent in 2022. 
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including to businesses and environmental groups that were actively involved in the feasibility study. See 
Appendix E for further information on Sonoma Clean Power as well as other established CCAs. 

Shared Renewable Programs. Shared renewable energy arrangements allow several energy customers to 
share the benefits of one local renewable energy power plant. The shared renewables project pools invest-
ments from multiple members of a community and provides power and/or financial benefits in return. 
There are a number of models for shared energy described below. Shared renewable programs allow indi-
viduals who cannot or chose not to develop their own renewable energy to have a stack in renewable 
energy project. While California does not have a large number of shared programs at this time, such 
programs are likely to grow significantly in part due to Senate Bill 43. 

 
SENATE BILL 43 

SB 43, authored by Lois Wolk (Davis), creates a green power program that allows any 
customer of the state’s largest utilities — PG&E, SCE, and SDG&E — to purchase up to 100% 
renewable electricity for their home or business. The statute requires the utilities to permit 
customers to subscribe to the program until there is a state-wide 600 MW of customer 
participation. The power would come from small to medium-sized renewables projects. 
Participants would then receive a credit on their utility bill for the clean energy produced. 
The CPUC passed a decision in February 2015 that begins the implementation of SB 43 to 
implement the Green Tariff Shared Renewables Program. A goal of the program is to provide 
support for enhanced community renewable programs to facility development of renewable 
projects located close to the source of demand. SCE began offering a Community Renewable 
Program in 2015. It lets a customer work directly with a local solar developer to take part in 
a renewable energy project in their community. 

There are several examples of shared renewable energy arrangements: 

 Community Solar – Community solar or “solar gardens” are a distributed energy solution that 
allow individuals, businesses, and organizations to go solar. Many citizens are unable to install 
solar panels on their own due to on-site issues (e.g., shaded roofs), type of housing (e.g., rent or 
live in a multi-unit dwelling), or are unable to for financial or other reasons. Community solar is 
one way to expand access to solar energy. These solar gardens are centrally-located solar PV 
systems that entities (private or non-profit) can subscribe to in order to cover a portion of their 
electricity consumption and receive a credit on their utility bill. 

 Neighborhood Solar – These types of organizations promote and coordinate group purchasing 
programs for home owners interested in solar power. They leverage collective purchasing power 
to negotiate bulk discounts with local solar installation companies. 

 Co-ops – Electric cooperatives are organized by consumers to generate and purchase wholesale 
power, arrange for the transport of that power, and distribute the power to serve customers in 
their area. Co-ops typically include energy conservation, load management and other programs 
to reduce cost. California has four electric co-ops, three of which are rural: the Anza Electric 
Cooperative, Plumas-Sierra Rural Electric Cooperative, and the Surprise Valley Electrification Corp. 
For example, Anza Electric Cooperative power 3,900 homes, schools, and businesses and 20 
irrigation loads. Its service area is nearly 700 square miles of high desert in Riverside County. The 
Anza Co-op owns the Anza Solar Farm, where customers can opt into purchasing the power. The 
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Co-op benefits from this project because it reduces peak demand on the system and creates 
Renewable Energy Credits that can be redeemed through state renewable energy programs. 

 Microgrid – A microgrid is a locally-controlled energy grid that operates while connected to the 
main electrical grid, but can break off and operate on its own using local energy generation (DOE, 
2014). A microgrid can be powered by renewable resources such as solar panels or biogas, and 
can be multiple sizes. 

 The community of Borrego Springs is part of a utility microgrid where SDG&E owns the distribu-
tion lines and other infrastructure but some or all of the distributed energy resources are owned 
by the community of Borrego Springs. Because the 
community is in an isolated area fed by a single sub-
transmission line, the microgrid is being demonstrated 
for reliability purposes as well as an alternative to 
building additional transmission lines.  

 The Victor Valley Regional Water Reclamation Facility is 
an example of a microgrid with a single energy user. 

 Net-Zero Energy. A net-zero energy system is an energy-
efficient building, campus, portfolio, or community 
where, on a source energy basis, the actual annual 
delivered energy is less than or equal to the on-site 
renewable exported energy (EERE, 2015). California is 
pushing for all new homes to be Zero Net Energy by 
2020 and all new commercial buildings to be Zero Net 
Energy by 2030. Meritage Homes developed the Sierra 
Crest neighborhood in Fontana, San Bernardino as the 
first net-zero community in California. These homes 
include energy production elements, such as solar 
panels, with energy reduction technologies such as 
HVAC systems, heat pump water heaters, LED lights, 
insulation, Energy Star appliances, and home energy 
control systems. The amenities are not sold as options, 
thus ensuring the houses are as energy efficient as 
possible and the community is being evaluated to test 
the success of the net-zero goals from January 2016 to 
January 2017. This is an example of a public-private 
partnership between SCE, the Electric Power Research 
Institute, the CPUC, and private companies.  

 
PUBLIC-PRIVATE PARTNERSHIPS 

TO REACH NET ZERO ENERGY 
GOALS 

Meritage Homes developed the 
Sierra Crest neighborhood in 
Fontana, San Bernardino as the 
first net-zero community in 
California. These homes include 
energy production elements, such 
as solar panels, with energy 
reduction technologies such as 
HVAC systems, heat pump water 
heaters, LED lights, insulation, 
Energy Star appliances, and home 
energy control systems. The 
amenities are not sold as options, 
thus ensuring the houses are as 
energy efficient as possible and 
the community is being evaluated 
to test the success of the net-zero 
goals from January 2016 to 
January 2017. This is an example 
of a public-private partnership 
between SCE, the Electric Power 
Research Institute, the CPUC, and 
private companies. 
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CITY OF LANCASTER’S NET ZERO GOALS 

The City of Lancaster has a city goal to become a net-zero community, one that greatly reduces 
energy needs through the efficient use of renewable energy. The City completed projects such 
as converting city hall to solar energy, revising land use policies and zoning codes to encourage 
solar development, installed solar on parking structures at schools (a public-private partnership 
between the city, school districts, private enterprises, and financiers), created a CCA, and 
established the Lancaster Power Authority so the city could own and manage its energy assets 
(see Appendix E) (Mead, 2015). 

REGULATORY TOOLS 

Zoning. Zoning is used throughout California to allow different development in certain areas. An example 
of strict renewable energy zoning is Solano County, which limits the zones in which solar energy can be 
developed. Solano County does not allow solar projects on agriculture or residential zones other than solar 

that would be used onsite, and limits larger projects to industrial and 
some commercial zones. Other cities or counties have used overlay 
zones to indicate where renewable energy development would be 
allowed. San Luis Obispo County and Imperial County created zoning 
overlays that allow different scales of renewable energy under different 
circumstances. The Imperial County overlay zone is divided into areas 
that allow only geothermal energy and areas that allow any renewable 
energy development. Some counties, such as Sonoma County, have 
included incentives in their zoning ordinances to encourage renewable 
energy. For example, Sonoma County has a density bonus system that 
can be met under certain provisions including very-low or low-income 
households where at least 33% of the total project units are power by 

on-site renewable energy systems that are capable of generating at least 70% of the projected electrical 
energy demand of the unites. Additionally, it allows some flexibility in the required parking standards if 
the parking areas are covered in solar panels or incorporate energy efficiency or energy charging stations.  

Permits. Permits give someone authorization to build a project or oper-
ate a business. They can include conditions of approval that require the 
developer to carry out technical studies and get additional permits or 
approvals. They can also set out Best Management Practices for devel-
opment that can reduce environmental or social effects. Some counties 
and cities permit certain types of renewable projects using ministerial 
permits that are CEQA exempt and require a building permit only. Proj-
ects will frequently have clearances and be subject to standards. For 
example, Sonoma County identifies any renewable accessory system as 
a permitted use, requiring only a Building Permit. This includes accessory 
bioenergy projects, low temperature geothermal heat exchange, rooftop 
or ground mounted residential and rooftop or over parking lot solar on 
commercial uses, wind project attached to buildings, and cogeneration. 
It also allows some minor commercial PV systems that use less than 15% 
of a parcel up to 5 acres to be a permitted use and CEQA exempt in some 
commercial and industrial zones if standards are met. Such projects would require zoning and building 

 
APPROACHES TO 

RENEWABLE ENERGY 
ZONING 

 Zone Restrictions 

 Zone Overlays 

 Zoning Ordinance 
Incentives 

 
APPROACHES TO 

RENEWABLE ENERGY 
PERMITTING 

 Requiring Conditions of 
Approval 

 Identifying Best 
Management Practices 

 Use of Ministerial 
Permits that are CEQA 
exempt 
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permits only. These types of permitting options can facilitate permitting smaller projects while ensuring 
environmental standards are met. 

FUNDING/ECONOMIC TOOLS 

County Tax Benefits. Counties get to keep one (1) percent of sales tax revenue generated in their respec-
tive county. Because of this, some counties such as Kern County require all new renewable energy 
companies to have an address in their respective county so that the county receives the sales tax money. 
Other counties require a percentage of the materials used to develop a renewable energy project to be 
purchased in the county or require the developer to prioritize using local labor. 

Public-Private Partnerships. A public-private partnership is a government service, such as renewable 
energy development, funded by the government as well as one or more private sector companies. The 
cost of the service is paid for by the users of the service rather than tax-payers. An example of a renewable 
energy partnership is the recently announced geothermal project in Imperial County. The Imperial 
Irrigation District leased land to the Controlled Thermal Resources near the Salton Sea (IID, 2016). Under 
the agreement, Controlled Thermal Resources will lease approximately 1,880 acres of district-owned land 
for as many as 50 years, assuming specific development milestones are met. In return, the district will 
receive rent and generation royalties (IID, 2016). IID management has stated that one of their goals for the 
region is to encourage public-private partnerships to develop renewable energy in the region. On a smaller 
scale, the City of Lancaster has developed numerous public-private partnerships for solar development 
built within the city limits. Lancaster leverages private developer ability to get interconnection agreements, 
land use authority, and engineering and designs, and then partners with them to buy the energy. 

OTHER TOOLS 

Mapping Tools. A number of jurisdictions are designing mapping tools to provide residents or businesses 
simple and fast ways to identify whether installing solar panels would reduce their electricity costs. For 
example, Los Angeles County has developed the Los Angeles County Solar Mapping project 
(http://solarmap.lacounty.gov/#). This tool allows residences to zoom in and see what parts of the roofs 
are appropriate for solar energy, see results for all County-owned buildings, plan solar electric or hot water 
projects with energy efficiency calculators, use the calculators to estimate monthly cost savings, get a list 
of recommended energy efficiency projects, and get a list of local contractors (LA County, 2016). Such 
websites can also provide information on Energy Efficiency Rebates and Incentives. 

Another tool used to identify locations appropriate for solar is the DOE PV Mapper (PVMapper.org). It 
provides end users with specific information and capabilities relevant to siting utility-oriented solar energy 
projects. It allows developers to search for sites based on factors such as the amount of sun, slope, land 
use types, grid proximity, and nearby geographical features. It also generates detailed reports (DOE, 2016).  

Environmental Databases. As development of renewable energy occurs throughout the State, a number 
of environmental and renewable energy mapping databases have been developed to store the large 
amount of environmental data collected. The Gateway Data Basin (www.databasin.org) is one of the larger 
open mapping tools available to the public. Many planning projects throughout California have provided 
their data on this tool including the DRECP and the Inyo County Renewable Energy Planning. State tools 
are also posted on Data Basin, such as the CPUC RPS Calculator tools that identify areas with solar and 
wind potential. County datasets such as critical habitat or vegetation mapping are also frequently posted 
on such sites. 
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SAN BERNARDINO COUNTY TOOLS FOR RENEWABLE DEVELOPMENT 

San Bernardino County has developed a number of renewable energy goals as part of its Renewable Energy 
and Conservation Element Framework, which include the following: 

 

MAPPING TOOLS FOR RENEWABLE ENERGY PLANNING 

U.S. Department of Energy’s PV Mapper: www.PVMapper.org  

Conservation Biology Institute’s Data Basin: www.databasin.org  

 

 

Goal 1
•Guide community and regional development to meet the needs of the present without 
compromising the ability of future generations to meet their own needs.

Goal 2
•Encourage distributed generation that addresses local needs while allowing excess energy 
to be sold to the grid. 

Goal 3
•Ensure that new renewable energy development is located, designed and constructed in a 
manner that reflects community values and respects private property rights. 

Goal 4
•Conserve and sustain sensitive natural resources and habitats.

Goal 5
•Encourage economic growth that complements local values and lifestyles.

Goal 6
•Reduce greenhouse gas emissions in response to State mandates.

Goal 7
•Pursue energy security and independence. 

http://www.pvmapper.org/
http://www.databasin.org/
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Table 3 tests how the tools and best practices described throughout Section 3.2 of this Report meet the 
Framework goals identified by the County. A tool’s consistency with a given goal could help the County 
determine what types of policies may be formulated to help achieve those goals. 

Table 3. Tools Used to Meet County Goals 

Resource 
Community 
Choice Tools 

Regulatory 
Tools 

Funding/ 
Economic Tools Other Tools 

Goal 1: Guide community and 
regional development to meet the 
needs of the present without 
compromising the ability of future 
generations to meet their own needs 

Y Y M Y 

Goal 2: Encourage distributed 
generation that addresses local 
needs while allowing excess energy 
to be sold to the grid 

Y M M M 

Goal 3: Ensure that new renewable 
energy development is located, 
designed and constructed in a 
manner that reflects community 
values and respects private property 
rights 

Y Y M M 

Goal 4: Conserve and sustain 
sensitive natural resources and 
habitats 

M Y M M 

Goal 5: Encourage economic growth 
that complements local values and 
lifestyles 

Y M M M 

Goal 6: Reduce greenhouse gas 
emissions in response to State 
mandates 

Y M M M 

Goal 7: Pursue energy security and 
independence 

Y M M M 

Y: Yes, consistent. 

M: May be consistent 

Community Choice Tools: CCAs, neighborhood organizations, public-private partnerships, co-ops, microgrids 

Regulatory Tools: plans, policies, zoning controls, community-based ordinances, permit requirements, permit streamlining, code enforcement, 
long-term monitoring 

Funding/Economic Tools: grant programs, tax incentives and tax breaks, fee reductions, clean energy development impact fees, and bond 
measures 

Other Tools: renewable energy staff position or community liaison, education and outreach, or pilot projects/lessons learned 

As shown in Table 3, the majority of the community choice tools meet the County’s goals because they 
provide an opportunity to optimize the benefits of renewable energy and provide many diverse energy 
options. The tools are focused on local energy productions and locally oriented so should complement 
local values and be sized appropriately. However, the tools would not inherently restrict the locations 
where the energy would be built so would have to be tailored to include that restriction to meet Goal 4. 
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 Regulatory tools would allow the County to encourage energy efficiency, conservation, and 
renewable energy and can be used to identify locations that would be best suited for renewable 
energy or use standards to ensure sensitive natural resources are not impacted. However, while 
the County can establish policies to encourage access to locally produced, economically feasible 
renewable energy, economic growth, and energy security, whether such projects get built will 
depend on specific local resources, local will, and financing 

 Funding and economic tools would encourage renewable energy development and conservation. 
In order for the development to meet the other goals set out by the County, including reflecting 
the local community, there would need to be specific regulations as to what types of projects 
would be developed to meet County goals.  

 Other tools could meet some of the County goals because they could promote energy efficiency 
and conservation as well as inform communities, developers, and agencies as to the different 
options within the County. However, while the tools would provide additional information 
regarding local renewable energy options, private companies or community organizations would 
need to develop the renewable energy systems. Additionally, such tools would not necessary 
restrict where the developers could locate renewable projects so would require additional 
regulations or restrictions to meet all of the County goals. 

3.3 MITIGATION OPTIONS 

Throughout California many strategies have been used to address challenges and risks to developing 
renewable energy. Some strategies are presented at the local level, such as permits, and some are at the 
State or federal level, such as transmission planning. 

MITIGATION FOR RESOURCE POTENTIAL AND LIMITATIONS 

As noted above, the County has abundant solar resources. However, the County can consider requiring 
future built environments such as buildings and residences to be “solar ready”, i.e. requiring their roofs to 
be constructed to support solar panels. In addition, the County can encourage research and development 
to find wind projects that are viable at lower wind speed or to encourage expanded types of bioenergy. 

MITIGATION FOR INFRASTRUCTURE 

Challenges regarding transmission or distribution infrastructure are gen-
erally addressed by the State. For example, the purpose of the SCE 
Tehachapi Renewable Transmission Project was to integrate high levels 
of new wind energy developed in Kern County. Similarly, the SCE West 
of Devers Upgrade Project’s goal is to allow future renewable energy 
development in eastern Riverside County. Other Statewide initiatives to 
address challenges regarding distribution include the mapping tools the 
CPUC requires SCE to provide to potential developers.  

The California Integrated System Operator (CAISO) works with transmis-
sion owners, the Energy Commission, the CPUC, industry experts, and 
owners/developers of renewable resources to identify integration issues 
and solutions for integrating large amounts of renewable energy into the 
ISO Control Area. As part of the Transmission Planning Process, the 
CAISO develops a Study Plan to articulate the goals and assumptions for 
the various public policy and technical studies to be conducted as part 

 
WHAT IS THE CAISO? 

The CAISO manages the 
flow of electricity across 
high-voltage, long-distance 
power lines that make up 
80 percent of California’s 
and a small part of 
Nevada’s power grid. The 
CAISO forecasts electrical 
demand, accounts for 
operating reserves, and 
dispatches the lowest cost 
power plant unit to meet 
demand. 
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of the process. The goals and assumptions are the basis for CAISO approval of specific transmission ele-
ments and projects. CAISO incorporates an annual conceptual statewide transmission plan into its plan-
ning process to provide a broad geographic view of needed transmission development to meet California 
33%, and now 50%, renewable goals.  

In addition to statewide planning for infrastructure, infrastructure needs are considered in the Power 
Purchase Agreement process. When a utility such as SCE requests offers from renewable energy providers, 
the providers consider the indirect costs from integrating the resource and any needed transmission 
investment. 

MITIGATION FOR PUBLIC PERCEPTIONS AND MISINFORMATION 

There are many public perceptions regarding renewable energy development, and public beliefs are 
constantly changing. A key way to address negative public perceptions about previous renewable energy 
projects is to provide information on new ideas, which have been implemented successfully in other 
jurisdictions, or to conduct informative studies such as the REVEAL Initiative Report. For example, there 

are a variety of tools that can help educate the public about types of 
renewable energy or new ways to develop energy at a more local level. 
These tools can include online databases that provide information 
regarding sensitive resources within the County, and locations on 
degraded lands that would be more appropriate for development. Tools 
can also include new financing methods to allow local development 
where the environmental and financial benefits go directly to the 
community. 

MITIGATION FOR REGULATORY CHALLENGES 

In order to address the public concern regarding development of 
renewable energy in sensitive areas that are unsuitable for such 
development, counties have developed renewable energy plan 
elements or zoning requirements limiting or encouraging development 
in certain areas. This planning effort identifies areas suitable for 
renewable energy and areas not suitable for renewable development. 

Examples of renewable energy planning include Inyo County, which 
developed Solar Energy Development Areas that limit renewable devel-
opment to solar PV only and set a development cap within the develop-
ment areas. Other counties such as San Luis Obispo and Imperial have 
developed overlay zones that allow all or certain types of renewable 
energy, and identify areas they determined appropriate for develop-
ment. Imperial County further divided the zones into areas that were 
targeted for geothermal development and areas that would allow any 
type of renewable energy, thus encouraging certain types of renewable 

development over others. Imperial County also allows some development outside the overlay zones if the 
projects are adjacent to the zones or on existing substations.  

The Counties of Los Angeles and Solano have limited or prohibited certain types of development. The 
County of Los Angeles has prohibited wind energy and solar development on certain types of land, 
including ecologically sensitive lands. The County of Solano has prohibited commercial ground mounted 
solar development in agriculture and residential zones. 

 
SAN BERNARDINO 

COUNTY PARTNERSHIP 
FOR RENEWABLE ENERGY 

& CONSERVATION 
(SPARC) FORUM 

San Bernardino County 
developed its SPARC Forum 
website 
www.SPARCForum.org to 
engage with the public 
during the initial planning 
and throughout the entire 
development of the 
County’s Renewable Energy 
Element. 

This website provides an 
opportunity for the public 
to participate in open forum 
topics, access a renewable 
energy resource library, and 
receive updates on the 
County’s recent discoveries. 
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Sonoma County allows accessory renewable development in all zones with ministerial permits and 
implementation of certain standards. Accessory development is defined as renewable energy that supplies 
a total of 125% of calculated energy demand for the legally established on-site uses. Commercial renew-
able energy systems are allowed in certain zones with a separate set of standards. The standards are 
designed to reduce the potential effects of the projects and address the entire life of the project including 
decommissioning, financial assurance, and abandonment.  

Other communities provide incentives for certain types of development. The City of Lancaster has 
progressed toward its net-zero goal due to revised land use policies and zoning codes, as well as a 
streamlined inspection process. The City of Lancaster has opened its doors to the development of cost-
effective solar power projects. 

MITIGATION FOR FINANCING AND FINANCIAL CHALLENGES 

In order to meet the financial challenges that face CORE development, several potential funding sources 
have been identified: 

 Department of Energy SunShot initiative (http://energy.gov/eere/sunshot/sunshot-initiative): 
Funds cooperative research, development, demonstration, and deployment projects by private 
companies, universities, state and local governments, nonprofit organizations, and national 
laboratories to drive down the cost of solar electricity to $0.06 per kilowatt-hour or $1 per watt 
(not including incentives). 

 California Single-Family Affordable Solar Homes (SASH) Pro-
gram: Provides qualified low-income homeowners fixed, up 
front, capacity-based incentives to help offset the upfront cost 
of a solar electric system. The SASH program offers one incen-
tive level of $3 per watt. Program is available until 2022. 

 DOE Community Energy Strategic Planning: A step-by-step 
process for creating a robust strategic energy plan for your 
government and community that can help save money, create 
local jobs, and improve our national security. 

 SB 535 funding: Authorized by the California Global Warming 
Solutions Act of 2006 (AB 32), this cap-and-trade program is 
one of several strategies that California uses to reduce green-
house gas emissions. Funds received from the program are 
deposited into the Greenhouse Gas Reduction Fund and appro-
priated by the Legislature. These funds must be used for pro-
grams that further reduce emissions of greenhouse gases, and 
a minimum of 10 percent of the funds must be for projects located within disadvantaged 
communities. California Department of Community Services and Development is working with 
community partners statewide to install rooftop solar photovoltaic systems and solar water 
heaters on low-income households and buildings in disadvantaged communities to reduce green-
house gas emissions and save energy.  

 
COMMUNITIES ELIGIBLE 

FOR SB 35 FUNDING  

Identified disadvantaged 
communities in San 
Bernardino County 
include areas near the 
Mojave National Preserve 
(Needles, Barstow, 
Adelanto), the 
communities north of 
Victorville, and the 
Greater Fontana and 
Ontario areas. 
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SOLAR SERVICES FOR DISADVANTAGED COMMUNITIES 

California Department of Community Service and Development works with non-profit 
community partners to install rooftop solar photovoltaic systems and solar water heaters 
on low-income households and buildings in disadvantaged communities. These programs 
are provided under the Department's Low Income Weatherization Program. 
http://www.csd.ca.gov/Services/LowIncomeWeatherizationProgram.aspx  

3.4 ELIGIBLE RENEWABLE ENERGY RESOURCE PRODUCTION OPTIONS TO EXPAND 
CONSUMER CHOICE 

As described in Section 3.2 of this Report, the County could consider a number of tools to encourage CORE 
development. Many of the tools such as CCAs, community solar, neighborhood solar, and microgrids 
require an organized entity to be successful. The County may require additional staff positions and new 
funding sources to lead such efforts. For example, the development of a CCA would likely need a strong 
municipal or other public agency backer. Other tools such as community and neighborhood solar and 
microgrids may be more viable in San Bernardino County, but would need organized unincorporated 
communities, municipalities, or private investors to be proactive about implementing such tools. The 
County could be a source of information about how such tools are organized, possible funding 
opportunities, and provide educational help; however, without additional financial and staff resources, the 
County would not be the driving force behind such entities beyond potentially setting up renewable energy 
generation to power a County facility or building. 

The County could develop regulatory and education tools to encourage community choice with new 
funding sources for staff positions and resources. The County could also consider developing a mapping 
tool similar to LA County’s solar map, or perhaps more easily, upload its environmental and regulatory 
information onto an existing database such as Data Basin. Due to limited County experience with funding 
a CCA, private microgrid, or local solar facility, permitting requirements remain the most viable method 
under the control of the County for facilitating CORE projects. 

With respect to utility-oriented and overall renewable energy development, the County could consider 
zoning restrictions for renewable energy as well as ordinances to promote CORE development projects. 
The County may encourage developers to work with schools and other public entities to provide renewable 
energy as a benefit to the community. Further, the County may consider requiring developers to open an 
office in the County to increase the tax benefit from renewable projects, as well as develop an additional 
Public Services fee for projects developed on unincorporated lands as discussed in Section 2.6 (Strategic 
Conservations) of this Report. 

 

http://www.csd.ca.gov/Services/LowIncomeWeatherizationProgram.aspx
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4.  DEVELOPMENT PRODUCTION OPTIONS, STRATEGIC PLANS, AND PILOT 
PROJECTS  

This discussion focuses on how renewable energy can lead to economic growth focusing on job creation. 
It also focuses on the potential opportunities for renewable energy growth that is community-oriented, 
and for informational purposes only, describes opportunities for utility-oriented development. 

4.1 STRATEGIC RENEWABLE ENERGY OPPORTUNITIES 

In his 2015 inaugural address, Governor Jerry Brown called for a new set of objectives for 2030 and beyond 
that includes increasing the electricity derived from renewable resources. Under Senate Bill 350 (signed 
into law October 2015), the California Renewable Portfolio Standard (RPS) increased from 33 percent by 
2020 to 50 percent by 2030.  

At present, it appears California is ahead of schedule for meeting 33 percent RPS requirements by 2020. 
The Energy Commission estimates that renewable energy served nearly 25 percent of electricity retail 
sales in 2014 (CEC, 2015a). Operating renewable energy capacity was 21,700 MW as of October 2015 
including 3,500 MW of self-generation solar photovoltaic (PV). The majority of this energy was solar PV 
(8,700 MW) followed by wind (6,000 MW) and geothermal energy (2,700 MW). Small hydro (1,600 MW), 
biomass (1,400 MW) and solar thermal energy (1,300 MW) all produced roughly the same amount. The 
independently owned utilities (Pacific Gas and Electric, Southern California Edison, and San Diego Gas and 
Electric) are forecasted to have contracted sufficient RPS-eligible resources to meet their 33 percent RPS 
compliance obligations by 2020 (CPUC, 2016). The Energy Commission provided a status update for 
transmission projects associated with the 2020 RPS requirements. The study identified 17 transmission 
projects that were approved for the integration of renewable energy and the California Independent 
System Operator has noted that there is no further need for any new major transmission projects for 2020 
RPS purposes (CPUC, 2016).  

The recently-increased California RPS standard (50 percent) likely will result in additional growth in the 
renewable energy industry at all levels. For example, as shown in Section 2.2, Summary of Investment 
Patterns, smaller projects have grown dramatically over the past five years, see Figure 4.  

Section 2.3 of this Report details the County energy demand and supply. As noted in that section, although 
San Bernardino County is a large electricity producer and has a number of utility-oriented and CORE 
projects, its production (about 13.8 billion kilowatt hours) is less than its consumption (14.7 billion kilowatt 
hours). Additionally, of the electricity produced in San Bernardino County, 14 percent of it is produced 
from renewable energy resources (2.0 billion kilowatt hours). This is insufficient to meet the California RPS 
standards within the County. While the San Bernardino community is likely to continue to conserve more 
and more energy, it still may not meet the amount of renewable energy resources it would use in the 
County to meet the RPS standard. 

RENEWABLE ENERGY SECTOR EMPLOYMENT GROWTH  

Renewable energy development has successfully contributed to job growth in California. University of 
California estimated that between 2003 and 2014, about 52,000 direct jobs were created in California due 
to the construction of renewable energy plants, measured in person job years1 (Jones et al, 2015).  

                                                            
1 Person job years is defined in the article as one full-time job with 2,080 hours for one person for one year. 
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This Report further estimates that renewable energy development 
stimulated roughly 130,000 total job years, including indirect jobs created 
due to purchase of construction materials, and induced jobs created 
from additional household income. While renewable energy facility 
operation often requires few labor hours, the ongoing cycle of con-
structing the facilities re-creates employment opportunities. Due to the 
temporary nature of construction employment, this work is often 
discussed in terms of job years as the cumulative sum of intermittent 
employment. 

A second UC Berkeley report estimated that renewable energy created 
15,000 new job years between 2009 and 2014: 

 10,200 construction jobs, 

 136 permanent operations and maintenance jobs, 

 1,600 jobs associated with the supply chain, and 

 3,600 additional jobs aimed at meeting consumer demand 
(Philips, 2014).  

The article also highlights the health and pension benefits provided by 
the construction jobs and the apprenticeship training provided by the 
jobs, which are typically organized under collectively bargained contracts. This type of human capital 
formation will in turn generate higher income opportunities in the future based on the training received. 

STAKEHOLDER INPUT 

As part of the REVEAL Initiative effort (i.e., SPARC Phase 2), members of the community (represented by 
conservation groups, solar developers, and local government) were interviewed regarding different renew-
able energy strategies to encourage local renewable energy production. The following range of ideas were 
identified by the stakeholders as tools that potentially would lead to an improved environment for local 
renewable energy production, i.e. growth opportunities.  

 Education. Facilitation of events that can educate the public about costs, benefits, and effects of 
renewable energy. Education should be broken down by sector, residential, commercial, public 
buildings, etc. The County should also educate developers on what types and methods of renew-
able energy development are encouraged and discouraged in the County. Education about energy 
conservation programs is needed to help reduce use. 

 Streamlined Permitting. Creation of “one-stop shopping” permitting process for smaller, standard-
ized projects that meet certain requirements, especially for net-use meter utility customers of all 
types, from residential rooftop to small solar projects developed for business parks. 

 Zoning. Collaboration with unincorporated communities to determine best location for renewable 
energy zoning. Development codes should require that residential and commercial buildings 
include rooftop solar in their plans and install the complete systems during build-out of the project. 

 Financial Incentives. Provision of incentives for smaller rooftop solar projects, in the form of 
lowered fees and/or waiver of permitting costs. For example, San Diego County has offered a 10 
percent reduction in home permit costs for “Green” building. The County may be able to take 
advantage of financial programs such as: Repowering of America; AB 811 loans. 

 
RPS EFFECTS ON 
EMPLOYMENT 

In order to meet 
California’s RPS target of 
50 percent electricity 
retail sales from 
renewable energy, it is 
estimated that between 
354,000 to 429,000 direct 
job years would be 
created from the 
construction of new 
renewable facilities. 
Counting indirect and 
induced job years, this 
number grows to between 
879,000 and 1,067,000. 
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 Encourage Community Choice Aggregation (CCA). Promotion of “point of use distributed genera-
tion” on homes and businesses. County should include “point of use distributed generation” in its 
renewable energy goals. 

 Identify Needs. Conduct an energy audit in order to identify the larger energy consumers within 
the County. County also needs to identify how much capacity is still needed, and where that need 
is located. 

 County Renewable Energy Element. Focusing on releasing the Draft Renewable Energy Element 
for public comment, and to demonstrate how the Element has been revised to reflect community 
input. 

 Establish County Goals. Setting a Net Zero energy goal and a GHG reduction goal. City of Lancaster 
established a similar Net Zero goal, which created opportunities for new funding from federal, 
State, and private sources. 

REFLECTIONS ON STAKEHOLDER OUTREACH INPUT RELATED TO JOB GROWTH 

While not all of the above suggestions would directly lead to growth in the renewable energy sector, many 
of these types of tools could provide developers with clearer ideas of where and how to build renewable 
energy. Other recommendations could improve the skill sets and available resources within the County to 
help support renewable energy. Job training or hiring fairs could provide support for areas with large 
energy demand and associated energy work. Also, there is a potential for County departments or 
community organizations interested in renewable energy to consider working directly with developers and 
other stakeholders to start education campaigns on local production for local consumption. 

Regarding streamlined permitting for small projects, San Bernardino County adopted an ordinance to 
create an expedited and streamlined small residential solar energy permit process on August 25, 2015. 
The adopted ordinance will encourage the installation and use of small residential solar energy systems 
and provide more timely customer service to the constituents of the unincorporated areas of San 
Bernardino County. This ordinance is currently limited to projects no larger than 10 kilowatts and installed 
on single-family or duplex family dwellings.  

OPPORTUNITIES FOR COMMUNITY-ORIENTED RENEWABLE ENERGY DEVELOPMENT 

EXISTING POPULATION AND PROJECTED GROWTH - COUNTYWIDE 

This section provides existing and projected demographic information for San Bernardino County. Infor-
mation on population, households, and available economic indicator trends help correlate growth in pop-
ulation, housing, and income to areas with higher consumer energy need. 

Population. Data on energy use, or demand, by cities and unincorporated communities within the County 
is unavailable. Based on a linear assumption that population growth drives energy demand, those com-
munities containing the greatest population within the county have the greatest demand for energy. Table 
4 summarizes the current population of San Bernardino County, including incorporated cities and unin-
corporated lands (lands under County jurisdiction). As shown, population living within unincorporated San 
Bernardino County accounts for the single largest percentage of the total County population. 
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Table 4. 2015 Population Profile for San Bernardino County 

Area Population 
Percent of Total  

County Population 

San Bernardino County 2,116,461 100% 

Adelanto 33,084 1.6% 

Apple Valley 71,396 3.4% 

Barstow 23,407 1.1% 

Big Bear Lake 5,165 0.2% 

Chino 84,465 4.0% 

Chino Hills 77,596 3.7% 

Colton 53,384 2.5% 

Fontana 204,312 9.7% 

Grand Terrace 12,352 0.6% 

Hesperia 92,177 4.4% 

Highland 54,332 2.6% 

Loma Linda 23,751 1.1% 

Montclair 38,458 1.8% 

Needles 4,940 0.2% 

Ontario 168,777 8.0% 

Rancho Cucamonga 174,064 8.3% 

Redlands 70,398 3.3% 

Rialto 102,092 4.9% 

San Bernardino 213,933 10.2% 

Twentynine Palms 25,846 1.2% 

Upland 75,787 3.6% 

Victorville 121,168 5.8% 

Yucaipa 52,942 2.5% 

Yucca Valley 21,355 1.0% 

Balance of County (Unincorporated) 299,110 14.2% 

Source: DOF, 2016. 
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Table 5 summarizes current and forecasted population trends for San Bernardino County as a whole. 
Population projections are unavailable for each incorporated city. Significant and steady growth is forecast 
for the County at an average rate of 1.1 percent per year. 

 

Table 5. 2020-2060 Population Projections for San Bernardino County 

2015 Population 
2020 Projected 

Population 
2030 Projected 

Population 
2040 Projected 

Population 

2,116,461 2,227,066 2,515,972 2,783,746 

Source: DOF, 2016. 

Households. Table 6 summarizes the current and forecasted trend for San Bernardino County with respect 
to household growth. Significant growth is forecast for the total number of households within the County 
while the number of persons per household remains steady. 

 

Table 6. 2015 Household Profile and Projections for San Bernardino County 

Category 2015 
2020 

Projected 
2025 

Projected 
2030 

Projected 

Total Households 640,014 675,171 714,894 756,221 

Persons Per Household 3.24 3.24 3.25 3.26 

Source: DOF, 2016. 

Economic Indicators. Table 7 summarizes current and forecasted trends for certain San Bernardino County 
economic indicators. Housing growth, taxable sales, and industrial production show steady annual growth. 
At the same time, the County’s unemployment rate is expected to decrease and stabilize by 2020. 

Table 7. Economic Indicator Profile and Projections for San Bernardino County 

Year 
New Homes 
Permitted 

Total Taxable 
Sales (Billions) 

Real Industrial 
Production 

(Billions) 

Unemployment 
Rate (Percent) 

2015 8,552 $33.2 20.3 8.1 

2016 9,081 $34.8 21.3 7.3 

2017 10,379 $36.1 22.3 6.8 

2018 11,254 $37.4 23.4 6.7 

2019 11,463 $38.8 24.7 6.5 

2020 11,332 $40.1 25.9 6.4 

2021 11,133 $41.5 27.2 6.5 

2022 11,117 $42.8 28.5 6.5 

2023 11,309 $44.6 29.6 6.5 

2024 10,907 $46.8 31.0 6.4 

2025 10,969 $49.2 32.3 6.4 
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Table 7. Economic Indicator Profile and Projections for San Bernardino County 

Year 
New Homes 
Permitted 

Total Taxable 
Sales (Billions) 

Real Industrial 
Production 

(Billions) 

Unemployment 
Rate (Percent) 

2026 11,033 $51.6 33.7 6.4 

2027 10,892 $54.1 35.2 6.4 

2028 11,358 $56.7 36.7 6.4 

2029 11,459 $59.5 38.3 6.4 

2030 11,425 $62.3 39.8 6.4 

2031 11,331 $65.1 41.5 6.4 

2032 11,217 $67.9 43.1 6.4 

2033 11,115 $70.7 44.8 6.4 

2034 10,966 $73.4 46.6 6.4 

2035 10,817 $76.2 48.4 6.4 

2036 10,668 $79.0 50.2 6.4 

2037 10,539 $81.7 52.2 6.4 

2038 10,430 $84.5 54.2 6.4 

2039 10,302 $87.2 56.2 6.4 

2040 10,161 $90.0 58.6 6.4 

Source: DOF, 2016. 

OPPORTUNITIES FOR SOLAR AND WIND RENEWABLE ENERGY DEVELOPMENT TO MEET LOCAL NEEDS 

When considering CORE project opportunities that could occur in the County, some key factors include: 

 Population, housing, and economic growth will increase electricity demand and provide further 
opportunity to establish CORE development.  

 Based on the projected population growth patterns (described in Section 4.1) and planned 
development in the County, existing settlement and commercial development patterns are not 
expected to change significantly. Instead, it is likely that population density would increase and 
geographic growth will follow existing distribution patterns.  

 The potential for growth in renewable energy would likely be higher around areas with high pop-
ulation density due to proximity of consumer electric demand. In addition, workers and housing 
development will likely develop close to areas of high employment opportunities. 

Solar Energy Potential Growth Opportunity Areas. The strongest renewable resource potential in the 
County is solar. While San Bernardino County contains a tremendous amount of land with solar potential, 
solar growth opportunity areas for lands under the jurisdiction of San Bernardino County are: 

 Areas with high population density focused in the west-southwest portions of the County, devel-
oping around critical transportation routes and hubs (freeways); and 

 The areas where higher population density overlap with degraded lands. 

Wind Energy Potential Growth Opportunity Areas. While the siting of wind energy facilities often occurs 
in areas with low population density, there are opportunities for growth potential for community-oriented 
wind within lands under County jurisdiction. Typically, for a small wind system, energy produced is used 
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to offset a portion or all of the electricity at a site. Any excess generation is sold back to the grid as a credit 
for times when the generator is not producing. However, such small installations are typically sited where 
wind potential is strong and intended to provide a steady generation. Siting a small wind energy facility 
outside of areas with steady wind potential typically does not result in a break-even point to regain capital 
investment or net a profit (the number of years to recover capital cost comes too close or is greater than 
the life of the system). The County’s East and West Valley regions have the greatest overlap of population, 
economic activity, and land suitable for potential wind energy development. It is important to note that 
although there are pockets of lands with potential opportunity for development of community-oriented 
wind energy generation, such projects still require rigorous evaluation, given the resultant aesthetic 
impacts and potential effects on environmentally sensitive areas. 

Landfill Gas and Biomass Potential Growth Opportunity Areas. In 2008, the San Bernardino County Solid 
Waste Management Division (SWMD) conducted an initial investigation identifying renewable energy 
potential at SWMD sites, including landfills (San Bernardino County, 2008). The identification of the poten-
tial at these sites requires further analysis to verify the actual feasibility on a site-by-site basis. The most 
immediate potential biomass-derived energy source on SWMD land is landfill gas, which is already 
produced and collected at active, inactive, and closed landfills within the County. Therefore, the key 
opportunity for expanding landfill gas opportunities within the County is ensuring the capture of gases at 
any new landfills developed in the future. 

The report identifies seven active SWMD landfills and transfer station sites with biomass potential based 
on the quantity of biomass material currently being received and the presence of transmission or 
distribution lines within at least 2 miles of the site. This could also be supplemented from forest-derived 
biomass residue, such as biomass from hazardous fuel management in the San Bernardino National Forest. 
Two sites in particular, the Mid-Valley Landfill and Victorville Landfill sites, were found to have the greatest 
potential and were recommended for further study to better understand their potential by conducting 
detailed site-specific technical and economic feasibility studies. Therefore, the Mid-Valley Landfill and 
Victorville Landfill sites represent the greatest growth opportunities for biomass potential in the County 
but require additional site-specific studies. 

POTENTIAL OPPORTUNITIES FOR UTILITY-ORIENTED DEVELOPMENT 

There are opportunities for utility-oriented development on public lands within County boundaries, such 
as those managed by the Bureau of Land Management (BLM). The BLM published a Land Use Plan 
Amendment (LUPA) for the Desert Renewable Energy Conservation Plan (DRECP) in October 2015. This 
plan identified Development Focus Areas (DFAs) on public lands that are areas where renewable energy 
development would be directed under the DRECP. Additionally, it identified Variance Lands, where renew-
able energy could be developed under certain circumstances. The DRECP also identifies some land man-
agement directives that would not allow for renewable development.  

On February 17, 2016, the County Board of Supervisors passed a Resolution Stating Position on the 
Proposed LUPA in Phase I of the DRECP. The Resolution notes that the County has entered into a Memo-
randum of Understanding (MOU) in which the BLM consented to initiate, if needed, an Amendment to the 
LUPA land use designations in order to match the County’s objectives and land use designations. The 
County also indicates tentative support for five DFAs (North of Kramer Junction, Trona, Hinkley, El Mirage, 
and Amboy). The County emphasized the remaining DFAs would need careful study to determine if 
renewable energy projects at these locations would meet County development standards. The County 
plans to re-engage the BLM after the adoption of the REC Element. 
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The BLM LUPA designates approximately 88,000 acres of Development Focus Areas on public lands in San 
Bernardino County and 26,880 acres of Variance Lands. These DFAs could accommodate a large amount 
of utility-oriented renewable development. The DRECP LUPA and EIS planned for up to 20,000 MW of 
renewable energy developed in the entire DRECP area on public and private land by 2040. Whether this 
amount gets developed and the locations where it may be developed or not are uncertain. Nonetheless, 
there is opportunity for utility-oriented development on BLM land in San Bernardino County. The DFAs are 
focused around Searles Valley, Boron, Barstow, and the Victorville/Hesperia/Lucerne area. Prior to any 
development, additional public engagement and environmental review would be conducted. 

As noted in the REC Element Framework, the County will focus on local CORE projects to meet local energy 
demand. However, for informational purposes only, it should be noted that some utility-oriented 
renewable energy could be developed on private land, if appropriately sited. Additionally, there is land 
available for utility-oriented renewable development on public lands located within the County.  

There are over 314,000 acres of degraded land areas within the County that provide potential for further 
development. While these areas may not have industrial contamination, they generally reflect areas where 
some degree of human alteration has occurred. As part of the REC Element, renewable energy facilities 
that require ground installations would first seek to be sited within degraded land (e.g., former industrial 
sites or those otherwise contaminated by potentially hazardous materials, such as airports, landfills, 
brownfields, hazardous waste sites). As part of the REVEAL Initiative outreach effort (refer to Section 4.1, 
Stakeholder Input), this concept and list of degraded land types was presented to the stakeholders, who 
expressed support for prioritizing degraded land siting. The general areas suitable for renewable energy 
development (i.e., good resource potential couple with grid proximity and degraded lands) are also located 
proximate to key population centers within the County (cities of Barstow, Victorville, Twentynine Palms, 
and San Bernardino). When considering renewable energy growth potential in the County, the 314,000 
acres would be the maximum area that could be developed, assuming no other development would occur 
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on them (an unlikely assumption). This acreage would accommodate a much higher amount of renewable 
energy development than is likely to be needed or built on lands under County jurisdiction. 

The primary areas of growth potential for CORE development center around the larger urban areas where 
there is sufficient existing and projected energy demand as well as degraded land near transmission 
corridors. Utility-oriented growth could occur primarily on land outside of County jurisdiction. Under 
certain circumstances, if sited appropriately, it could also develop on private land. Development of 
renewable energy in these areas would lead to further economic growth in the County. 

4.2 OPTIONS FOR CREATING AND ENCOURAGING NEW LOCAL RENEWABLE ENERGY 
RESOURCES 

There are two main options for encouraging new local renewable energy resources:  

 Funding mechanisms and financial incentives; and  

 Policy strategies that facilitate or help streamline development. 

The County is unlikely to have large funding mechanisms available to encourage development of renew-
able energy. However, the County can provide updated information to the residents, communities, and 
other groups on available types of funding provided by federal and State agencies, and private and non-
profit organizations. Appendix C provides an overview of current funding tools and opportunities for 
renewable energy projects. Because funding opportunities are often limited in duration and funds, they 
are considered fluid, with Appendix C merely presenting a summary at this time. Current examples include 
identifying residential and commercial solar incentive programs such as the SCE Self-Generation Incentive 
program, Property Assessed Clean Energy (PACE), identifying financial institutions that include the County 
in the service territory and that provide load programs for CORE development, low income home energy 
assistance programs, among others. The County could provide a library of funding opportunities and 
publicize this information base. The County would need to be able to monitor and update this type of a 
library or encourage other users, such as the public, to update the information. The County can also draft 
policies to encourage local renewable energy. The County can draft an expedited or streamline permit 
process for building-scale or other CORE projects such that they would only require basic review. Specific 
policies will be developed through the REVEAL process.  

Additionally, the County could encourage different tools that would encourage renewable energy in the 
County. Example tools include Community Choice Aggregation, solar or other energy cooperatives, and 
individual building-scale or neighborhood-oriented projects. Community Choice Aggregators (CCAs) are 
governmental entities formed by cities and counties to serve the energy requirements of their local 
residents and businesses. Assembly Bill 117, signed into law in 2002, expressed the state’s policy to permit 
and facilitate development of CCAs. Solar or other energy cooperatives are an association of persons 
united voluntarily to meet the common goal of owning or operating a solar or other energy project. Energy 
cooperatives can be established at the neighborhood, business, for-profit or other level. 

4.3 STRATEGIC CONSERVATIONS 

This section discusses a framework and identifies implementation tools for conservation planning. in order 
to maximize the economic benefit of renewable energy development while maintaining full consideration 
of the County’s conservation efforts for its natural resources. These economic, siting, and conservation 
tools could be incorporated through the County Development Code, CEQA, or other jurisdictional 
regulatory processes. 
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ECONOMIC TOOLS FOR RENEWABLE ENERGY DEVELOPMENT 

The County is faced with the challenge of encouraging economic growth that complements local values 
and lifestyles, while conserving and sustaining sensitive natural resources and habitats. The County may 
consider implementing some of the following tools into its future permitting and approval process for 
renewable energy projects in order to maintain an integrated approach to renewable energy development.  

Large Renewable Energy Public Services In-Lieu Impact Fee. In addition to the current County public 
services fee, developers of renewable energy projects exceeding 10 megawatts could be required to 
provide the means to offset the costs to the County, including but not limited to, the cost of infrastructure 
improvements and County public services. 

Lost Economic Development Potential In-Lieu Impact Fee. Project applicants could be required to offset 
potential lost economic development potential to the County in the event a project site is currently zoned 
for residential, commercial, or industrial.  

Sales and Use Taxes. Project applicants could maximize the County’s receipt of sales and use taxes paid in 
connection with construction of the project by methods such as: (1) including language in construction 
contracts that identifies jobsites to be located within the County, and (2) requiring construction contractors 
to attribute sales and use taxes to the County in their Board of Equalization filings and permits.  

Local Employment. The County may choose to mandate Renewable Energy Solar Facility developers of 
projects exceeding 10 MW to employ a minimum of 75 percent of the total construction workforce and a 
minimum of 25 percent of the total operational workforce from the local labor pool (i.e., workers who 
have permanent residence within San Bernardino County), during development and for long-term facility 
maintenance and provide educational and training opportunities, as practicable. 

Temporary Workforce Monitoring Program. For renewable energy projects where the construction 
schedule exceeds one-year, the applicant could be required to conduct an employee monitoring program 
prior to and concluding project construction that would identify and evaluate transient housing demand 
and other socioeconomic effects of the temporary workforce. Quantified data for monitoring may include, 
but not be limited to: 

 Number of transient workers; 

 Duration of employment for transient workers; 

 Number of those staying in transient lodging (hotels, etc.) versus short-term residential rentals; 

 Number of those utilizing local recreational facilities; and 

 Number of public service calls during construction. 

Temporary Workforce Lodging. Project developers may be required to work with the County, local 
chambers of commerce, and/or other applicable local groups to assist transient workers in finding tempo-
rary lodging. If temporary lodging is not available, developers of utility-oriented projects could consider 
the feasibility of providing on-site temporary housing accommodations for all projects. 
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DETERMINING IMPACT FEES 

Development Offset Impact Fee: A recommended formula for determining this fee would 
be 20 percent of the appraised land value paid annually for the operational life of the 
renewable facility (typically 20-30 years) 

Public Service Impact Fee: The following formula may be used to assess an additional fair-
share in-lieu public services impact fee 

[(Annual County Public Services Budget) X (Estimated Number of 
Temporary Workers Temporarily In-Migrating ÷ Total County 

Population)] X Percent of the Year Workers are Employed 

Annual Public Services Budget: This factor would utilize, but not be limited to, the sum of 
the current annual public services budgets for police, fire, emergency medical (ambulance), 
hospital, parks and recreation, code enforcement oversight, and road maintenance 
services. 

Estimated Number of Temporary Workers Temporarily In-Migrating: This factor can be 
determined through coordination with the project applicant or through the output of JEDI 
or other economic models.  

County Population Served: Total County population can be found from U.S. Census or 
County data. 

Vocational Training. The County may coordinate with local colleges, vocational schools, and workforce 
training centers to offer programs on renewable energy installation and maintenance. 

SITING TOOLS FOR RENEWABLE ENERGY DEVELOPMENT 

The following siting-related tools would provide support for the County’s efforts to balance renewable 
energy development with other local land uses. 

Streamline permitting within suitable areas. Permitting for eligible renewable energy projects may be 
streamlined in areas where renewable energy resource areas have been identified and mapped as suitable 
for development. Permitting tools may include the following:  

 Rural Conservation (RC) zones may be used to identify future solar facility sites; and 

 Incentives or requirements for incorporating rooftop solar on commercial and industrial buildings. 

Use of existing energy generating sites. The County may choose to collaborate with local and State 
agencies and energy facility operators to develop renewable energy resources at existing energy generat-
ing sites. 

Avoid new aesthetic impacts. The County may choose to favor energy project alternatives that signifi-
cantly reduce the project’s visibility and impacts to sensitive environmental resources. 

Minimize new transmission corridors. The County may choose to favor energy project alternatives that 
utilize existing rights-of-way as preferable to projects that require entirely new corridors. 
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Utilize County-owned facilities for energy projects. The County may consider promoting local renewable 
energy development by incorporating rooftop solar on County-owned facilities and parking lots. 
Conservation Tools for Renewable Energy Development 

The following conservation tools 
would support the County’s efforts 
to design, site, develop, and oper-
ate new renewable energy facili-
ties to be compatible with the local 
and regional natural resources, 
habitats, and environment. 

Prohibit utility-oriented facilities. 
The County may consider 
prohibiting utility-oriented 
renewable energy facilities 
greater than 140 acres in the 
unincorporated County on land 
under the County’s jurisdiction. 

Evaluate water use. The County 
currently requires applications to provide water use projections. The County may consider requiring 
renewable energy project applications to include follow-up water use metering (to ensure projections are 
not significantly exceeded) related to construction and operations activities, including but not limited to 
water use for dust control for all on- and off-site grading activity necessary for site development. Additional 
tools to further the County’s efforts towards water conservation may include the following: 

 Require project applications to identify their primary and secondary water supply, and to obtain a 
“will-serve” letter; 

 Require project applications to identify best available and feasible technologies to minimize water 
use for cooling, cleaning, dust control, and all other activities during construction and operation; 
and 

 Establish fines or penalties for projects that exceed allowed water use rates as directed by land 
use permits. 

Promote energy efficiency. Since 2009, the County has collaborated 
with SoCalGas and SCE to improve energy conservation at the County-
level. From 2009 to 2015, the County has reduced its consumption of 
electricity by implementing 96 energy saving projects ranging from 
installation of HVAC systems to more efficient lighting and powerstrips. 
An additional 20 projects are proposed through the year 2017 to further 
reduce the County’s energy demand. Over the last 3 years, County-
owned facilities have saved over 19,000 therms2  through equipment 
replacement and upgrades that include boilers and water heaters. The 
County proposes to save almost 86,000 additional therms through 
additional facility upgrades in the coming year. 

                                                            
2 The energy content of natural gas is measured in therms. A therm equals 100,000 Btu (0.10 MMBtu). One Btu is 
the heat required to raise the temperature of one pound of water by one degree Fahrenheit (EIA, 2016). 

 
COUNTY’S ENERGY 

CONSERVATION 

The County has 
implemented 96 energy 
saving projects since 2009 
and saved over 19,000 
therms since 2012. 

Source: Urban Land Institute (https://blogs.lt.vt.edu/cocojoco/2012/12/11/83/) 
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To further the County’s efforts towards energy conservation, the following tools may be considered:  

 Support low- to no-cost retrofits on existing homes through affordable housing programs; 

 Encourage utilities to expand free to low-cost audit and retrofit programs in the residential and 
nonresidential built environments; 

 Continue to work with utilities (Southern California Edison, Southern California Gas Company, etc.) 
to identify a short list of priority retrofits with short payback periods, such as variable-speed pool 
pumps, building air sealing, and attic insulation, for County use in conducting focused energy 
efficiency outreach; 

 Encourage new development to comply with optional energy efficiency measures of the CALGreen 
Code; and 

 Incorporate environmental considerations, such as energy efficiency, into public purchasing. 

CASE STUDIES OF REGIONAL COMMUNITY-ORIENTED RENEWABLE ENERGY DEVELOPMENT 

In order to identify renewable energy policies and programs that have generated positive economic 
impacts, this Report highlights examples of regional CORE development in which counties or local 
governments/utilities have played a primary role. More information on these case studies is included in 
Appendix E. 

City of Lancaster: Net-Zero Energy Campaign. The City of Lancaster has aggressively pursued renewable 
energy development in its goal to become one of the first “Net-Zero Cities” in the United States. Since 
2010, the city has instituted the following policies and programs: 

 The city formed a new joint powers agency (i.e., Lancaster Power Authority) in 2011. Through the 
Lancaster Power Authority, the city manages real-time electricity usage data, and tracks permits 
approved for solar projects. The Lancaster Power Authority has formed partnerships and Power 
Purchase Agreements with renewable energy development companies, which resulted in the 
construction of solar facilities at 26 school sites, at the Lancaster National Soccer Center, and at 
city hall (Mead, 2015). 

 In 2014, Lancaster became the first California city to form a Community Choice Aggregation (i.e., 
Lancaster Choice Energy), which currently provides electric service to approximately 95 percent 
of Lancaster residents (Mead, 2015; LCE, 2016). Energy rates are set annually by the City Council 
(LCE, 2016). 

 To create an environment favorable to business and the expansion of solar energy production, the 
mayor and the city council revised land use policies and zoning codes in order to streamline the 
inspection process (Mead, 2015). 

 The city has partnered with KB Home in an effort to develop new solar residential communities. 
As an incentive for incorporating solar power systems in new homes, the city has offered waivers 
for certain municipal development fees and a fast-tracked approval process (BusinessWire, 2011). 

Sonoma Clean Power Community Choice Aggregation Program. Sonoma Clean Power (SCP) was estab-
lished in December 2012. It is the default electricity provider in Sonoma County, and offers two plans each 
incorporating different levels of sourcing from renewables. SCP has pursued the following strategies to 
minimize the use of land and other natural resources in its development of renewable energy systems: 

 SCP focuses on utilizing existing structures and parking lots for the location of its solar systems 
(SCP, 2016). 
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 In collaboration with the Sonoma County Water Agency, SCP is installing up to 12.5 megawatts 
(MW) of floating solar panels on irrigation water storage ponds (SCP, 2015). The project is expected 
to minimize aesthetic impacts and preserve land, as well as create local jobs. 

Westchester County Pilot Community Choice Aggregation Strategy. Westchester County, located in the state 
of New York, has planned to implement a pilot community choice aggregation program in January 2016. The 
program is administered and executed by Sustainable Westchester, which is a non-profit consortium of local 
governments. Sustainable Westchester is encouraging sourcing from locally-generated renewable energy 
through a local renewable generation rebate that will be passed on to customers. The goal of this rebate 
program is to incentivize development of locally-generated renewables in place of utility-oriented renewables. 

Florida Keys Electric Cooperative’s Simple Solar Program. The Florida Keys Electric Cooperative (FKEC), which 
serves the upper and middle Florida Keys, initiated a community solar program (i.e., Simple Solar) that allows 
it members to lease panels in one of two PV community solar arrays. In return, members receive monthly bill 
credits for the full retail value of the electricity generated by their leased panel for 25 years. In recognition of 
its Simple Solar program, FKEC was awarded a $43,000 rebate from the state of Florida. FKEC used the full 
amount of this rebate to create an incentive program that targets residential energy improvements, for which 
members can receive a maximum of $1,000 for energy improvements to their homes (IREC, 2012). Both of 
FKEC’s solar arrays are located in urban or disturbed areas, including a 96.6 kilowatt system next to an existing 
office building and a 21 kilowatt system on a FKEC substation property (FKEC, 2011). 

Bright Tucson Community Solar Program. Tucson Electric Power (TEP) is an investor-owned utility in 
Arizona that offers its customers community-shared solar power. Through the Bright Tucson Community 
Solar Program, customers can purchase electricity from either a TEP-owned or third-party-owned solar 
facility in 150-kilowatt hour monthly blocks for a surcharge of $3 per month. Program blocks are exempt 
from future rate increases on the energy rate portion of the bill as well as from other surcharges applied 
to other electric usage (i.e., Renewable Energy Standard Tariff, Purchased Power and Fuel Adjustment 
Clause) (IREC, 2012). The program has been more successful than anticipated, with over 1,100 residential 
and business customers enrolled to date (TEP, 2016a). TEP’s renewable energy facilities include several 
utility-oriented solar arrays, as well as two wind turbine systems (10 MW and 51 MW) and a gas-to-energy 
project at Los Reales Landfill (TEP, 2016b). 

Minnesota’s Community Solar. Under this program, Xcel Energy (i.e., Minnesota’s largest utility) is 
required to pursue development of solar garden projects up to 1 MW in size that would allow customers 
to subscribe up to 120 percent of their annual electricity consumption from a local community solar garden. 
While the goal of the community solar program is to provide distributed photovoltaic (PV) systems (i.e., 
rooftop and ground-mounted) that are centrally located, solar developers have expressed difficulties with 
finding suitable urban sites. Many projects are currently proposed on leased farmland (Shaffer, 2015). 

Colorado Solar Gardens. Similar to Minnesota’s Community Solar program, the Colorado Solar Garden 
program allows developers to sell energy from community solar gardens to customers living within the 
same county as the solar array. Solar garden subscribers receive a credit on their utility bill for up to 120 
percent of their annual electricity consumption. The Colorado Solar Garden program allows larger energy 
systems to qualify (i.e., up to 2 MW) compared to the Minnesota Community Solar program (i.e., up to 1 
MW). A 2 MW system would require up to 16 acres of land. The Solar Gardens Institute, a non-profit advo-
cacy group for CORE development, describes the following as appropriate site considerations for a solar 
garden: building (school, warehouse, public building), parking lot, brownfield site, retired farmland, or the 
corners of irrigation circles (SGI, 2016). 

Solar Benefits Colorado. In 2015, three Colorado counties collaborated to offer a group purchase deal to 
residential consumers for the purchase or lease of rooftop PV systems (i.e., 15 percent discount combined 
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with a $500 rebate). The program also included a discount on a lease or purchase of an electric vehicle 
(i.e., Nissan Leaf). The three counties partnered with VoteSolar’s Group Buy program to implement the 
program. Given its focus on rooftop solar, this program avoids the need for new land development and the 
associated impacts to natural resources. 

Steel Winds Project. The Steel Winds project is located in the state of New York on the site of the former 
Bethlehem Steel plant. As a result of the steel mill operations, this site was heavily contaminated and was 
placed under the New York State Brownfields Cleanup Program. In partnership with the state, two wind 
power companies (i.e., UPC Wind and BQ Energy) remediated the site and constructed 14 wind turbines. 
Given the location of this site within a metropolitan area, the Steel Winds project benefits from existing 
transmission infrastructure (CCS, 2013; Peltier, 2007). 

Iowa Distributed Wind Energy & Small Wind Innovation Zones. A Small Wind Innovation Zone Model 
Ordinance was created in 2010 to streamline the approval process for qualifying small wind energy 
facilities (i.e., 100 kilowatt or less). In order to ensure that proposed ordinance amendments comply with 
local land use plans and maintain the health, safety, and welfare of the public, participating counties must 
demonstrate to the Iowa Utilities Board that the amendments comply with other existing county policies 
and plans (e.g., tower height and setback, Building Division approval, safety, sound, abandonment, signage, 
and lighting) (Busard and Soglin, 2013). Small-scale wind energy in the State of Iowa has been promoted 
by conservation groups as a renewable energy technology that is compatible with the state’s extensive 
agricultural land uses (Sierra Club, 2016; IEC, 2016). 

4.4 PILOT PROJECT CONCEPTS/PROTOTYPES 

The following renewable energy pilot concepts represent examples of energy systems and practices that 
show renewable energy resource development options potentially available to communities, neighbor-
hoods, private sector developers, and utilities. Based on information received from the public during the 
many outreach efforts for SPARC Phase 2, many of these concepts were also presented as ideal for devel-
opment within San Bernardino County. These system concepts are those that seek to fulfill the General 
Plan REC Element Framework and bring benefit to the County. 

LOCAL PILOT CONCEPT 1: COMMUNITY LOCALIZED POWER GRID 

A community power grid is a localized grouping of energy sources that operate connected to a traditional 
centralized grid but serve the local service area. This is achieved through one or more distribution substa-
tions being supported by many local renewables and other distributed energy resources such as energy 
storage and demand response. Distributed generation refers to renewable energy generating sources close 
to where it is consumed, and may include solar, wind, geothermal, biogas, biomass, and other renewable 
energy technologies. Under such configurations, community localized power grid systems are decen-
tralized, modular, and more flexible as they are located close to the load they serve via connections to the 
electric utility’s lower voltage distribution lines. 

Consistency with County’s Preliminary List of Core Renewable Energy Planning Values. Encouraging the 
development of community localized power grids directly seeks to fulfill the following preliminary list of 
core values outlined within the Administrative Draft REC Element:  
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 Vibrant Economy: Creates an economic 
opportunity for current residents and 
businesses to support countywide pros-
perity, as well as new investment in eco-
nomic growth, because both would be 
owners of CORE installations and receive 
economic benefits of overall 
development of these projects within 
the County. 

 Sustainable Systems: Furthers the devel-
opment of high quality built, natural, and 
social systems that complement, rather 
than degrade, the County’s natural 
resources, environment, and existing 
communities by reducing the need for 
larger utility-oriented electrical genera-
tion facilities. 

 Self-Reliance: This concept helps meet 
the needs of the County’s population by 
developing local power sources for local 
consumption. 

Estimated Economic Output. Because a community localized power grid requires a number of distributed 
generation projects be developed within a local area, this concept results in direct and indirect employ-
ment and spending in the local community. Beneficial economic and tax base impacts would occur during 
construction from expenditures on worker wages and salaries, as well as from procurement of goods and 
services required for project construction, and sales taxes generated from goods and services purchased 
by individual project workers. Additionally, localized CORE production reduces electricity transmission 
losses compared to electricity moved long distances over transmission lines (where in general 8-15 percent 
of the energy is lost). The cost savings could be passed on to customers (depending on utility choice).  

Social Value Summary. Given San Bernardino County’s many unique geographic areas and community 
clusters, localized power grids are a tool to address the interests of the local community, utilities, and other 
stakeholders through local renewable energy systems providing power locally. The development of CORE 
projects helps minimize the export of renewable energy generated in the County to outside areas, making 

the local service area more reliable. 

Environmental Impact Summary. The development 
of CORE projects results in beneficial environmental 
impacts. The primary benefit is the reduction in need 
for conventional power generation and potential 
environmental impacts (for example air quality 
emissions and water use) from such generation. 
Typical adverse impacts from integrating multiple 

distributed generation sources into the local power grid primarily include short-term nuisance related 
effects from temporary construction activities. Distributed generation systems require a “footprint” (they 
take space), and because they are located closer to the end-user they may create visual impacts or cause 
land-use concerns. Some distributed generation technologies, such as waste incineration, biomass 
combustion, and combined heat and power, may require water for steam generation or cooling. 

 
Encouraging the development of many 
distributed generation sources creates 
construction expenditures and worker 

wages within the local community 
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SUMMARY: Local Pilot Concept 1: Community Localized Power Grid 

 

Performance Objectives. The County could consider policies and incentives to integrate many CORE 
projects into the local power grid areas. These could include, but are not limited to: 

 Streamlining environmental review and permitting requirements of CORE projects proposed on 
lands under the County’s jurisdiction. 

 Increase community outreach encouraging CORE projects. 

 Work with partners as a liaison to create incentives for CORE project development. 

Description

•Supports distribution substations with many local renewable energy sources

Consistency with 
County 

Framework

•Directly supports core values outlined within the Renewable Energy and 
Conservation Element Framework

Economic 
Benefit

•Significant numbers of distributed generation projects results in direct and 
indirect employment and spending in the local community

Social Value 
Summary

•Aligns the needs and interests of local community, utilities, and other 
stakeholders through local distributed generation sources providing power locally

Environmental 
Impact Summary

•Reduces need for conventional power generation and potential environmental 
impacts from such generation

Performance 
Objectives

•Encourages the integration of many distributed generation renewable energy 
sources into local power grids
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 Assign a public liaison to assist private parties in seeking funding opportunities, understanding 
incentives, and guiding the applicant through the environmental review and permitting process. 

Potential Funding Sources. The development of community localized power grid concept projects has 
many opportunities for potential funding and many sources overlap depending on the final projects that 
are developed. These funding tools are described in detail within Appendix C. Leveraged funding serves as 
a best practice for creating opportunities for community localized power grids, including: 

 Power Purchase Agreement with local power provider company 

 U.S. Department of Energy SunShot Initiative provides funding for solar photovoltaics, concen-
trating solar power, systems integration 

 Senate Bill 535 Greenhouse Gas Reduction Fund 

 CalEPA Environmental Justice Small Grants and funding opportunities 

 Tax Exempt Bond financing 

 Qualified Energy Conservation Bonds 

 Public Bonds 

 California Infrastructure and Economic Development Bank loans 

 Community Development Financial Institutions leverage private funding from bank investments 
and foundation grants, in addition to public funds from local, state, and federal government agencies 

LOCAL PILOT CONCEPT 2: FACILITY-SPECIFIC MICROGRID 

A facility-specific microgrid is a modern, localized, small-scale power grid. They are typically low-voltage 
grids, designed to be the primary supply of electricity to a specific facility or use. Microgrids can employ a 
mixture of different on-site distributed energy resources, allowing the use to disconnect from the 
centralized power grid and operate autonomously. To support this goal, on-site energy storage and 
microgrid controls are typically installed to support the 
renewable energy source. While such a microgrid would 
likely connect to the larger power grid, it is not always 
required.  

Consistency with County’s Preliminary List of Core 
Renewable Energy Planning Values. Encouraging the 
development of facility-specific microgrids directly seeks 
to fulfill the following preliminary list of core values 
outlined within the Administrative Draft REC Element: 

 Vibrant Economy: Creates an economic oppor-
tunity for current businesses to support county-
wide prosperity, as well as new investment in eco-
nomic growth, as owners of microgrid installa-
tions and from economic benefits from reducing 
long-term energy costs. 

 Conservation of Natural and Cultural Resources: The siting of renewable energy installation 
within the facility boundary, per a facility-specific microgrid, helps conserve undisturbed lands. 

 Sustainable Systems: Furthers the development of high quality built, natural, and social systems 
that complement, rather than degrade, the County’s natural resources, environment, and existing 
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communities by siting renewable energy facilities within degraded/occupied lands and avoiding 
the use of undisturbed lands or lands with high resource value. 

 Self-Reliance: This concept helps meet the needs of the County’s population by creating energy 
efficient uses that can operate autonomously. 

Estimated Economic Output. Direct and indirect economic output is limited to local labor and expenses 
incurred during construction of the renewable energy, energy storage, and microgrid systems. Additionally, 
depending on the type of facility installing a microgrid, cost savings could potentially be passed on to local 
customers (such as a water/wastewater provider, commercial business installing solar carport, etc.) should 
the microgrid create a significant decrease in operating overhead costs. 

Social Value Summary. Facility-specific microgrids optimize industrial and commercial land use by siting 
the renewable energy facility within developed land, creating a greater sense of energy independence 
within a given community when the installation is visible to the public.  

Environmental Impact Summary. The development of facility-specific microgrids results in beneficial 
environmental impacts. The primary benefit is the reduction in need for conventional power generation 
and potential environmental impacts from such generation, such as a reduction in air pollutant emissions 
from power plant operations. Typical adverse environmental impacts from facility-specific microgrid sys-
tems are primarily limited to short-term construction impacts and possibly visual impacts. However, because 
this type of renewable energy installation is typically sited within boundary of the land use that would 
consume the power, visual intrusion and land use compatibility impacts generally are not adverse. Some 
bioenergy technologies may require water for steam generation or cooling, which can be considered an 
adverse environmental impact. 
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SUMMARY: Local Pilot Concept 2: Facility-Specific Microgrid 

Performance Objectives. The County could consider policies and incentives to encourage the develop-
ment of facility-specific microgrids. These could include, but not be limited to: 

 Streamlining environmental review and permitting requirements of microgrid projects proposed 
on lands under the County’s jurisdiction. 

 Establish policies ensuring collaboration between County planning and other departments (e.g., 
public works, real estate, etc.) to investigate the County facilities that could benefit from a facility-
specific microgrid (e.g., water pumping facilities).  

 Work with partners as a liaison to create incentives for facility-specific microgrid project development. 

Description

•Site-controlled grid with on-site renewable energy and storage as primary electricity 
supply that can break off regional grid and operate on its own

Consistency 
with County 
Framework

•Directly supports core values outlined within the Renewable Energy and 
Conservation Element Framework

Economic 
Benefit

•Depending on the type of facility, cost savings could potentially be passed on to 
local customers

Social Value 
Summary

•Sites renewable energy installation within facility boundary

Environmental 
Impact 

Summary

•Reduces need for conventional power generation and potential environmental 
impacts from such generation

Performance 
Objectives

•Encourages faciilities to operate energy neutral, minimizing the need for 
interconnection and import/export of grid power
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 Increase community outreach encouraging 
microgrid projects (by non-profit and/or pub-
lic entities). 

 Assign a public liaison to assist non-profit 
groups or private parties in seeking funding 
opportunities, understanding incentives, and 
guiding the project applicant through the envi-
ronmental review and permitting process. 

Potential Funding Sources. The development of facility-
specific microgrid concept projects has many oppor-
tunities for potential funding and many sources over-
lap depending on the final projects that are devel-
oped. These funding tools are described in detail 
within Appendix C. Leveraged funding serves as a 
best practice for creating opportunities for facility-
specific microgrids, including: 

 California Energy Commission’s GFO-15-317 
grant opportunity, Group 2: Technology Dem-
onstration and Deployment: Large Scale Dem-
onstrations to Achieve Energy and Water 
Savings 

 Power Purchase Agreement for energy generation upgrade project 

 Incentive payment from local utility company  

 Utilize a PPA/ Lease Arrangement to recoup investment through contracted sale of energy 

 Innovative Technology Grant from California Energy Commission 

 Public /private partnership with for profit firm to develop demonstration project 

 Free energy audit through the U.S. Environmental Protection Agency (EPA), performed by 
university partner 

 CalEPA Environmental Justice Small Grants and Funding Opportunities 

 CA Infrastructure and Economic Development Bank lending 
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LOCAL PILOT CONCEPT 3: RENEWABLE ENERGY FACILITY - DEGRADED LAND SITING 

Under this concept, renewable energy facilities that 
require ground installations should first seek to be 
sited within degraded land. Degraded land refers to 
areas where the natural environment has been altered 
by human activity to a point of significant change 
(which is defined as a change or disturbance of the 
land caused by human influences that has altered 
future use of the land versus that which could occur 
under natural ecological processes). Many locations 
containing degraded lands include former industrial 
sites or those otherwise contaminated by potentially 
hazardous materials, such as airports, landfills, brown-
fields, hazardous waste sites, etc. Lands that meet 
the County definition of developed may also qualify 
as degraded lands. These areas should be first considered as best suited for siting renewable energy 
facilities. 

Consistency with County’s Preliminary List of Core Renewable Energy Planning Values. Encouraging the 
development of renewable energy facilities within degraded lands directly seeks to fulfill the following 
preliminary list of core values outlined within the Administrative Draft REC Element: 

 Quality of Life: Redeveloping degraded lands directly supports a high quality of life for residents 
of the County by reducing or eliminate the siting of renewable energy facilities within undisturbed 
lands. 

 Vibrant Economy: Creates an economic opportunity for current residents and businesses to 
support countywide prosperity, as well as new investment in economic growth, through workforce 
wages and spending during the construction of renewable energy facilities.  

 Conservation of Natural and Cultural Resources: Siting of renewable energy installation within 
degraded lands helps conserve undisturbed/open land areas or lands with high resource potential. 

 Sustainable Systems: Furthers developing the built environment that complements, rather than 
degrades, the County’s natural resources, environment, and existing communities by conserving 
undisturbed/open land areas or lands with high resource potential. 

Estimated Economic Output. Workforce wages and spending during the construction of renewable energy 
and supporting infrastructure projects would be an economic stimulator to regional and local governments, 
as well as local businesses because these expenditures would occur within the local communities where 
projects are developed. Other important public benefits include both short-term and long-term increases 
in local expenditures, payrolls, and sales tax revenues from construction expenditures and worker wages 
being spent within the local communities where projects are developed. These would positively affect the 
economy at regional and local levels. 

Social Value Summary. The development of renewable energy facilities on degraded lands seeks to 
increase community benefits of renewable energy projects by minimizing impacts to undisturbed/open 
land areas or areas with high resource potential within the County. 

Environmental Impact Summary. Typical environmental impacts associated with construction of this type 
of renewable energy projects includes temporary noise and air quality emissions during construction. 
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Long-term operational impacts of renewable energy facilities typically include visual contrast and land-
scape changes. However, by promoting the siting of renewable energy facilities on degraded lands, envi-
ronmental impacts associated with disturbance of land used for resource conservation, agricultural, rec-
reational, or economic purposes, and land with cultural, tribal, or religious significance can be reduced or 
avoided. Furthermore, aesthetics impacts are also minimized as degraded lands are often visually 
unappealing. 

 

SUMMARY: Local Pilot Concept 3: Renewable Energy Facility – Degraded Land Siting 

 

Description

•Site renewable energy facilities within degraded lands

Consistency 
with County 
Framework

•Directly supports core values outlined within the Administrative Draft General Plan 
REC Element

Economic 
Benefit

•Workforces wages and spending positively affect the economy at regional and local 
levels

Social Value 
Summary

•Strengthens community acceptance of renewable energy facilties by siting on 
degraded lands 

Environmental 
Impact 

Summary

•Reduces environmental impacts by utilizing previously degraded lands

Performance 
Objectives

•Seek to streamline environmental and permitting requirements of renewable 
energy projects proposed on degraded lands
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Performance Objectives. The County could consider policies and incentives to encourage renewable energy 
projects be sited on degraded lands. These could include, but not be limited to: 

 Assign a planning staff lead to assist private parties in determining potential siting impacts and 
preliminary site selection of renewable energy projects within the County on degraded lands. 

 Work with partners as a liaison to create incentives for siting utility-oriented renewable energy 
projects on County approved degraded land sites. 

 Streamlining environmental review and permitting requirements of renewable energy projects 
proposed on degraded lands under the County’s jurisdiction. 

Potential Funding Sources. The development of renewable energy projects on degraded lands has many 
opportunities for potential funding and many sources overlap depending on the final projects that are 
developed. These funding tools are described in detail within Appendix C. Leveraged funding serves as a 
best practice for creating opportunities for siting renewable energy facilities within degraded lands, 
including: 

 Power Purchase Agreement with local power provider company 

 Community Development Financial Institution lending 

 U.S. Department of Commerce Economic Development Administration Grants for land purchase, 
redevelopment of brownfields, strategic planning, and utility infrastructure development with 
renewable energy sources 

 U.S. Department of Energy SunShot Initiative provides funding for photovoltaics, concentrating 
solar power, systems integration 

 SB 535 Greenhouse Gas Reduction Fund 

 CalEPA Environmental Justice Small Grants and Funding Opportunities 

 Tax exempt Bond Financing 

 Qualified Energy Conservation Bonds 

 Public Bonds 

 CA Infrastructure and Economic Development Bank lending 
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5.  RECOMMENDED TOOLS, PERFORMANCE MEASURES AND FINDINGS  

Based on the information presented in Sections 1 through 4, this section recommends tools and perform-
ance measures for maximizing economic benefits to San Bernardino County and its local communities. It 
quantifies the economic output before and after implementing recommended tools and performance 
measures, highlighting their economic benefits. 

5.1 CURRENT ECONOMIC BENEFITS 

RECENT RENEWABLE ENERGY TRENDS  

As discussed in Section 2 (Current Situation), since 2008, a number of solar projects have been proposed, 
approved, and built in San Bernardino County. Two of the first utility-oriented projects were solar thermal 
projects. The projects included the Abengoa Mojave project (250 MW solar trough facility on private land 
near Harper Dry Lake) and the Ivanpah project (a 400 MW solar power tower facility) on BLM land near 
Primm, Nevada. While only one of these projects was built on private land, both projects contributed 
economic activity in San Bernardino County due to construction expenditures and local spending. However, 
the County was not the permitting agency for either project, because both were under the jurisdiction of 
the California Energy Commission (CEC) and the BLM. County revenue from these projects came from local 
sales and use tax, fees for services, transient occupancy taxes, etc. The CEC review of the Abengoa Mojave 
project on private land predicted economic benefits of over $121 million (in 2009 dollars) of local 
construction materials and capital expenditures. Additionally, they noted over $145 million (in 2009 
dollars) of indirect and induced construction labor income, much of which would have been spent locally 
within San Bernardino County (CEC, 2010). Similar types of expenditures would have been expected with 
the Ivanpah project located on BLM land. While that project was located near the Nevada border and 
some of the economic benefit would likely have gone to Nevada, some economic benefit likely occurred 
within San Bernardino County.  

While Abengoa and Ivanpah were the two largest renewable energy 
projects built within the County recently, the majority of projects pro-
posed and constructed in recent years have been solar PV projects on 
private land that are 20 MW or less. Since 2012, 15 solar PV projects 
have been constructed and are producing energy in the County. These 
are projects that were under County jurisdiction. Of these projects, only 
four are between 10 and 20 MW (ranging in size between 90 to 190 
acres), with the remaining projects at less than 10 MW. All of these 
projects were permitted by the County, and as such have resulted in 
direct and indirect economic benefits. While renewable energy projects 
not under the County’s jurisdiction but located within the County do 
result in economic benefits from local spending, those under jurisdiction 
of the County are subject to direct permit and other fees imposed by the 
County.  In addition to permit fees, these projects resulted in economic 
benefits to the County from construction expenses, labor income 
spending, and taxation. Because the projects have been smaller, their 
construction contributed less total economic activity per project than the two utility-oriented projects, 
primarily because they required a smaller labor force and less construction capital. However, as discussed 
further below and shown in Table 8, the economic benefit per MW is higher when compared to utility-
oriented projects. 

 
RECENT COUNTY 

RENEWABLE PROJECTS  

The majority of projects 
proposed and constructed 
in recent years have been 
solar PV projects on private 
land that are 20 MW or 
less. Since 2012, 15 solar PV 
projects have been 
constructed and are 
producing energy in the 
County. 
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In addition to the projects constructed, the County has considered 12 additional solar PV projects; however, 
these were either denied, withdrawn, or have not been constructed (San Bernardino County, 2016). Nine 
projects have been approved but no permits have been issued and two projects remain under review. No 
projects are currently under construction, nor have any projects been under construction since May 2015. 
While the County does receive some funding for completing the environmental review and permit review 
for proposed projects, the primary economic benefits to the County do not occur until the projects are 
being constructed and become operational.  

CURRENT VALUE OF NET BENEFITS FROM RENEWABLE ENERGY  

Table 8 presents economic output within the County 
for renewable energy projects developed within the 
County per 1 MW developed. This data is intended to 
represent economic output within the County based 
on the renewable energy trends discussed above and 
from the detailed renewable energy cost-benefit 
analysis prepared for San Bernardino County and 
included as Appendix F.  

Because certain CORE facilities can be less than 1 MW, 
the data shown in Table 8 presents the cumulative economic benefit of developing a number of these 
projects to equal 1 MW. For example, it would take 14 individual projects at 70 kW to equal 1 MW. 
Therefore, the data shown in Table 8 for building-scale projects is the estimated economic benefits of 14 
projects.  

As shown in Table 8, both employment and direct County revenue is greatest for building-scale develop-
ment, decreasing as total facility size increases. This is due to economies of scale. While the per-project 
value is much greater for utility-oriented projects, on a per-MW basis, because it takes many smaller scale 
projects to sum the same electrical output the economic benefits are greater.  

5.2 GUIDING FUTURE RENEWABLE ENERGY PROJECT TRENDS WITHIN THE COUNTY 

Based on research, community feedback through the County’s extensive outreach efforts for SPARC Phases 
1 and 2, and goals expressed in the widely-supported General Plan Renewable Energy Element Framework, 
the following are found to be activities with the greatest potential to create benefits to the County: 

 Increasing the development of CORE facilities. 

 Siting utility-oriented facilities on degraded lands (including those DRECP DFAs supported by the 
County Board of Supervisor’s Resolution). 

 Updating County fee structures for renewable energy projects.  

The following provides tools and performance measures recommended for integration into the General 
Plan Renewable Energy and Conservation Element to help support renewable energy appropriate 
development while maximizing economic benefits to San Bernardino County and its local communities. 
Tools are recommended for guiding renewable energy development and encouraging the development of 
CORE projects. Tools are not intended to directly increase economic benefits to the County from renewable 
energy projects, but are instead policy-oriented recommendations intended to guide the development of 
them and encourage CORE facilities. In addition to tools, performance measures are policy-oriented 
recommendations intended to increase direct economic benefits to the County from renewable energy 
projects. 

 

Recommended tools and performance 
measures are intended to guide the 
development of renewable energy 

projects and increase the County’s direct 
economic benefits from these projects 
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Table 8. Current Conditions Estimated Economic Output for Renewable Energy Projects per Megawatt (2016 Dollars), San Bernardino County 

Criterion 

Community-Oriented Utility-Oriented 

Building Scale  
(Up to Approx.  

70 kW)1 

Community Scale: 
Neighborhood  

(Approx. 70-710 kW)2 

Community Scale: 
Community  

(Approx. 710 kW 
to 10 MW)3 

Utility Scale:  
Private Land 

(Greater than 
10 MW)4 

Utility Scale:  
Public Land 

(Greater than 
10 MW)4 

Construction 

Estimated Cost $4,248,000 $3,877,000 $2,043,000 $1,415,000 $1,633,000 

Total Employment 142.4 20.6 43.9 4.0 5.6 

Indirect and Induced Employment  44.9 23.5 29.1 4.518 6.388 

Total Local Spending $6,510,636 $4,727,787 $1,580,917 $909,914 $1,286,515 

Direct County Revenue (Benefits) 

Taxes $13,525 $7,887 $7,810 $7,075 $0 

Fees $110,000 $12,000 $1,200 $1,440 $0 

Total County Revenue $123,525 $19,887 $9,010 $8,515  $0  

Operation 

Estimated Annual Cost $18,000 $13,000 $13,000 $4,000 $5,000 

Total Employment 52.2 13.9 21.1 22.3 29.3 

Indirect and Induced Employment  10.4 2.0 8.0 3.1 3.9 

Total Local Spending $1,323,440 $8,676,280 $130,722 $329,516 $353,685 

Direct County Revenue (Benefits) 

Taxes $3,261 $6,180 $2,913 $704 $931 

Fees $0 $0 $0 $1,118 $55 

Total County Revenue $3,261 $6,180 $2,913 $1,822 $986 

Notes: Refer to Appendix F for assumptions and details 
1 Includes solar PV, solar water heating, and wind energy systems varying in size depending on facility 

2 Includes solar PV energy systems up to 5 acres in total area 

3 Includes bioenergy and solar PV energy systems up to 60 acres in total area  
4 Includes bioenergy and solar PV energy systems more than 60 acres in total area 
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RECOMMENDED TOOLS  

COMMUNITY-ORIENTED RENEWABLE ENERGY DEVELOPMENT 

The following tools would help encourage CORE development of all scales, which in turn would provide 
additional economic benefits to the County. The following summarize the potential opportunities for CORE 
development presented within Chapter 4, Section 4.2, and economic tools for renewable energy 
development presented in Chapter 4, Section 4.3. The County could consider the following in developing 
policy directive for the REC Element: 

ORGANIZATIONAL TOOLS  

 Finding ways in which participants in renewable energy can come together to make a cooperative 
CORE system function.   

 Pursuing methods and pathways to encourage Cooperative Energy Models, such as community 
solar gardens and community choice aggregation (CCA) partnerships with local governments 
buying energy at wholesale prices and selling at retail. 

 Finding additional ways for Land Use Services to increase community and business outreach to 
encourage CORE projects. 

LOCAL SYSTEM TOOLS  

 Developing ways to encourage onsite accessory systems for high-volume power users to generate 
energy for on-site usage.   

 Pursuing methods and pathways that have the least amount of strings attached to the individual 
citizen; give citizens the broadest latitude to provide their own power.  

REGULATORY TOOLS 

 Establishing policies to ensure collaboration between Land Use Services and other departments 
to investigate the County facilities that could benefit from building-scale renewable energy facilities.  

 Seeking out potential public-private partnerships to retrofit County buildings to move toward net-
zero energy. 

 Developing map overlays for degraded lands that would direct potential developers to potential 
land areas. 

 Including incentives within the zoning provisions, such as fee reductions on multi-unit housing or 
commercial developments that incorporate renewable energy in the project design. Allowing park-
ing structures to include more economy spaces or other options requested by the owner if the 
owner agrees to incorporate solar or energy charging stations. 

 Allowing expedited permitting for all accessory on-site renewable energy development (building-
scale) by requiring only a building permit. 

 Allowing minor commercial PV systems (such as building-scale and neighborhood-oriented) to be 
permitted using a building and zoning permit rather than a use permit (minor or conditional). 
Include standards in the permitting process so that the projects can be CEQA-exempt. 

 Revising existing renewable energy environmental review standards that could streamline CORE 
projects. 

 Consider requiring that all new commercial and industrial buildings have rooftop or parking lot 
solar to offset power use. 
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EDUCATIONAL TOOLS 

 Developing a web-based toolkit to assist private parties in seeking funding opportunities, under-
standing incentives, and guiding the applicant through the environmental review and permitting 
process. 

 Providing information about the use of web-based spatial mapping and energy system analysis 
tools to ensure degraded land sites are first considered as potential locations for renewable 
energy. 

FUNDING TOOLS 

 Encouraging financial models, including upfront ownership of solar installations to longer-term 
purchase contracts, for CORE facilities. 

 Promoting County use of grant funds to direct private sector activities and investments.   

 Encouraging government tax incentives or private cooperative investments. 

 Providing information about the process of obtaining financial assistance or pursuing incentives. 

UTILITY-ORIENTED RENEWABLE ENERGY DEVELOPMENT 

The following tools would help guide the siting of utility-oriented renewable energy facilities on degraded 
lands where there would be higher community acceptance of such projects, while increasing economic 
benefits to the County. The following tools are a summary of potential opportunities for utility-oriented 
development presented in more detail within Chapter 4, Section 4.1, and economic tools for renewable 
energy development presented in Chapter 4, Section 4.3. The County could consider the following when 
formulating policy directive for the REC Element: 

ORGANIZATIONAL TOOLS 

 Developing ways to increase coordination with other jurisdictions such as CEC, BLM, CAISO to 
ensure County needs/goals of utility-oriented projects are adequately considered.  

 Working with State and federal agencies to designate State Route 247 as a scenic highway, 
ensuring the protection of a mapped scenic corridor from Lucerne Valley to Apple Valley from 
renewable energy.   

 Developing ways to increase coordination with SCE to ensure County needs/goals of utility-
oriented projects are adequately considered.  

 Working with a municipal advisory council (MAC) to set parameters on County involvement with 
utility-oriented development. 

LOCAL SYSTEM TOOLS 

 Establishing policies to ensure collaboration between Land Use Services and other departments 
to investigate the County facilities that could benefit from utility-oriented renewable energy 
facilities (such as biogas from landfills and biomass for large industrial users).  

REGULATORY TOOLS 

 Creating policies that ensure utility-oriented projects on lands under County jurisdiction are sited 
only on previously degraded lands. 

 Developing degraded lands map overlays that would allow for utility-oriented project environ-
mental and permit streamlining should the facility be sited completely within. 

 Consider incentivizing the use of least impactful technology in environmentally sensitive areas. 

 Ensuring the County has a certain amount of control of renewable energy siting as projects on 
public lands require the use County roads. Such policy directive could include new requirements 
for encroachment permits for projects outside of approved degraded land sites. 
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 Requiring developers to employ a minimum of 75 percent of the total construction workforce and 
a minimum of 25 percent of the total operational workforce from the local labor pool (i.e., 
workers who have permanent residence within San Bernardino County). 

 Requiring developers to conduct an employee monitoring program prior to and concluding 
project construction that would identify and evaluate transient housing demand and other 
socioeconomic effects of the temporary workforce. 

 Requiring developers to work with the County, local chambers of commerce, and/or other 
applicable local groups to assist transient workers in finding temporary lodging.  

EDUCATIONAL TOOLS 

 Developing a web-based toolkit to assist private parties in preliminary siting of utility-oriented 
renewable energy projects within the County on degraded lands.  

 Providing educational and training opportunities, as practicable, for renewable energy workers. 

FUNDING TOOLS 

 Increasing fees to maximize County economic benefits. 

RECOMMENDED PERFORMANCE MEASURES  

The following performance measures have been developed based 
on research, community and stakeholder feedback, goals expressed 
in the General Plan Renewable Energy Element Framework, and 
the results included within cost-benefit analysis (Appendix F) to 
increase economic benefits to the County from renewable energy 
projects. The County could consider the following:  

 Leasing County-owned lands to renewable energy devel-
opers with agreements to purchase all or some of the 
energy at a set cost over a set number of years. 

 Requiring all new utility-oriented projects that include 
lands under County jurisdiction to have a dedicated 
County address for either the project boundary or 
staging areas to ensure the County receives sales tax 
revenue. 

 Creating a new application fee to ensure project appli-
cants pay a fair-share contribution toward funding Land 
Use Services’ renewable energy outreach/planning efforts 
associated with the recommended tools and goals of the 
Element. 

 Requiring a new public service fee (in addition to the 
existing annual Public Services Impact Fee and Special 
Use Permit Fee) to ensure project applicants pay a fair-
share contribution toward funding County-provided 
public services (i.e., police, fire, emergency service, 
schools, recreation). 

ESTIMATED BENEFITS OF IMPLEMENTING RECOMMENDED TOOLS AND PERFORMANCE 
MEASURES  

The implementation of recommended tools and performance measures are estimated to result in direct 
and indirect economic benefits to the County. The following factors are derived from expected revenue 

 

FUTURE COUNTY REVENUE 

Community-Oriented: 

 Additional County application 
fees could generate 
$1,000/MW to fund County 
outreach/planning efforts 
associated with the 
recommended tools and goals 
of the Element. For projects 
less than 1 MW, the 
recommended fee would be 
$1/kW. 

Utility-Oriented: 

 Requiring projects to have a 
County address helps ensure 
that the County collects up to 
one percent of construction 
sales tax revenue. 

 Additional County public 
services fees applicable to 
projects 10 MW and greater 
could generate an estimated 
revenue of $1,000/MW. 
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generated by other California counties that have integrated similar fees and requirements, as well as from 
baseline data provided within Appendix F: 

COMMUNITY-ORIENTED 

BUILDING-SCALE DEVELOPMENT 

 The implementation of recommended tools would encourage development of building-scale 
projects and would simplify the application process and review by the County, thus giving citizens 
more latitude and reducing total County labor hours.  

COMMUNITY-ORIENTED (BOTH NEIGHBORHOOD AND COMMUNITY SIZE) DEVELOPMENT 

 The implementation of recommended tools would encourage development of neighborhood-
oriented as well as other CORE projects, and simplify the application process and review by the 
County. This is estimated to increase annual development of these scales of projects within the 
County, resulting in an increase in direct local construction employment (and their wage/tax 
benefits) per MW. 

 The implementation of recommended tools would streamline internal County review processing 
of projects, thus reducing total County labor hours. 

 The implementation of recommended tools would provide information regarding financing that 
would help individuals develop CORE projects.  

 Performance Measure Factor: The additional County application fees could be developed to gen-
erate an estimated revenue of $1,000 per MW toward funding Land Use Services’ renewable 
energy outreach/planning efforts associated with the recommended tools and goals of the Element. 
For projects less than 1 MW, the recommended fee would translate to $1 per kW. This potential 
fee rate has been developed based on review of other jurisdictions (both inside and outside of 
California) that have implemented similar performance measures. 

UTILITY-ORIENTED DEVELOPMENT 

 The implementation of recommended tools would streamline internal County review processing 
of projects, thus reducing total County labor hours. 

 The implementation of recommended tools would ensure coordination with other agencies and 
SCE to highlight County perspective during utility-oriented development.  

 Performance Measure Factor: Requiring that any project including land under County jurisdiction 
have an address within the County would maximize sales tax money, ensuring the County collects 
up to one percent of all construction sales tax revenue generated. 

 Performance Measure Factor: The additional County application fees could be developed to gen-
erate an estimated revenue of $1,000 per MW toward funding Land Use Services’ renewable 
energy outreach/planning efforts associated with the recommended tools and goals of the Element. 
This potential fee rate has been developed based on review of other jurisdictions (both inside 
and outside of California) that have implemented similar performance measures. 

 Performance Measure Factor: The additional County public services fees, applicable only to 
utility-oriented projects (10 MW and greater), could be developed to generate an estimated 
revenue of $1,000 per MW. This potential fee rate has been developed based on review of other 
jurisdictions (both inside and outside of California) that have implemented similar performance 
measures. 

Table 9 presents estimated economic output when the above factors are incorporated into existing 
economic conditions in the County (added to baseline conditions presented in Table 8) from renewable 
energy development. As shown in Table 9, while the implementation of recommended tools would encour-
age the development of more CORE projects, they would not result in direct increases to economic benefits 
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to the County on a per-MW basis. If successful, the integration of these tools would result in greater 
numbers of CORE facilities being developed within the County through their advantages to developers. 
Therefore, the recommended tools seek to continue the recent shift within the County from utility-
oriented projects to CORE projects having the greatest overall benefit to the County’s economy. 

As shown in Table 9, the implementation of recommended performance measures would result in direct 
economic benefits to the County. This is from recommended new fees and requiring utility-oriented proj-
ects either directly on private lands, or on both public and private lands, to have a County address for tax 
collecting purposes. However, implementing recommended measures does not increase employment levels, 
but instead results in direct revenue to the County. A summary of these gains is provided below. 
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Table 9. Revised Conditions Estimated Economic Output for Renewable Energy Projects per Megawatt (2016 Dollars)  
After Integrating Recommended Tools and Performance Measures, San Bernardino County 

Criterion 

Community-Oriented Utility-Oriented 

Building Scale  
(Up to Approx.  

70 kW)1 

Community Scale: 
Neighborhood  

(Approx. 70-710 kW)2 

Community Scale: 
Community  

(Approx. 710 kW  
to 10 MW)3 

Utility Scale: 
Private Land 

(Greater than 
10 MW)4 

Utility Scale:  
Public Land 

(Greater than 
10 MW)4 

Construction 

Estimated Cost $4,248,000 $3,877,000 $2,043,000 $1,415,000 $1,633,000 

Total Employment 142.4 20.6 43.9 4.0 5.6 

Indirect and Induced Employment  44.9 23.5 29.2 4.5 6.4 

Total Local Spending $6,510,636 $4,727,787 $1,580,917 $909,914 $1,286,515 

Direct County Revenue (Benefits) 

Taxes $13,525 $7,887 $7,810 $10,613 $4,081 

Fees $111,000 $13,000 $2,200 $5,978 $5,081 

Total County Revenue $124,525 $20,887 $10,010 $16,591 $9,162 

Operation 

Estimated Annual Cost $18,000 $13,000 $13,000 $4,000 $5,000 

Total Employment 52.2 13.9 21.1 22.5 29.5 

Indirect and Induced Employment  10.4 2.0 8.0 3.2 4.0 

Total Local Spending $1,323,440 $8,676,280 $130,722 $343,413 $369,453 

Direct County Revenue (Benefits) 

Taxes $3,261 $6,180 $2,913 $712 $940 

Fees $0 $0 $0 $1,118 $55 

Total County Revenue $3,261 $6,180 $2,913 $1,830 $995 

Notes: Refer to Appendix F for assumptions and details 

1 Includes solar PV, solar water heating, and wind energy systems varying in size depending on facility 

2 Includes solar PV energy systems up to 5 acres in total area 

3 Includes bioenergy and solar PV energy systems up to 60 acres in total area 

4 Includes bioenergy and solar PV energy systems more than 60 acres in total area
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5.3 FINDINGS 

Table 10 shows the difference between Tables 8 and 9, which 
are the estimated net economic benefits after implementing 
recommended tools and performance measures. As shown, 
integrating both tools and performance measures into the 
Element are estimated to increase economic benefits to the 
County, with a focus on increasing economic benefits as 
project size increases. Key economic gains would occur from 
increasing direct tax and fee revenue from larger renewable 
energy projects. This is expected to incentivize smaller CORE 
projects (which are preferred by the community) while 
increasing County revenue from larger projects.  

While the recommended tools themselves would not directly 
result in specific quantifiable economic benefits, their imple-
mentation would encourage a greater number of CORE 
projects to be developed within the County. This is shown in 
Table 10 as increases in local spending per MW. It is 
important to note that implementing the recommended tools could result in a maximum development of 
CORE projects by four to five times compared to conditions without. However, while that would not 
directly result in an increase in economic benefits per MW (presented in Table 10), it would result in an 
overall benefit by increasing the total number of MWs developed over time. This finding supports the 
County’s goal of planning for renewable energy projects that produce energy for local use and 
consumption. 

Recommended performance measures are estimated to result in direct economic benefits to the County 
through increased fees and taxation. As shown in Table 10, these include: 

 Substantial gains in taxation from construction of larger CORE and utility-oriented facilities and 
gains in operational local spending by potentially requiring larger-scale facilities to maintain a 
County address.  

 New direct fee revenue to the County of 
$1,000 per MW for all projects under 10 MW, 
and $2,000 per MW for all projects 10 MW 
and greater. The recommended fees are 
proposed to fund Land Use Services’ 
renewable energy outreach/planning efforts 
associated with the recommended tools and 
goals of the Element. These recommended 
fees are not anticipated to deter renewable 
energy development of any scale, but would increase County revenue from larger projects.  

 

 
EXPECTED BENEFITS FROM TOOLS 
AND PERFORMANCE MEASURES 

Integrating tools and performance 
measures into the Element would 
increase economic benefits to the 
County through: 

 Local spending from encouraging 
development of CORE facilities, 
which provide the greatest 
economic benefits per MW; and 

 Recommended new direct fee 
revenue from all future renewable 
energy projects. 

 

Implementing the recommended tools 
could incentivize smaller CORE projects 
(which are preferred by the community) 
while increasing County revenue from 

larger-scale projects 
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Table 10. Estimated Net Economic Benefits Integrating Recommended Tools and Performance Measures per Megawatt  
(2016 Dollars), San Bernardino County 

Criterion 

Community-Oriented Utility-Oriented 

Building Scale  
(Up to Approx.  

70 kW)1 

Community Scale: 
Neighborhood  

(Approx. 70-710 kW)2 

Community Scale: 
Community  

(Approx. 710 kW to 
10 MW)3 

Utility Scale: 
Private Land 

(Greater than 
10 MW)4 

Utility Scale:  
Public Land 

(Greater than 
10 MW)4 

Construction 

Total Employment — — — — — 

Indirect and Induced Employment  — — — — — 

Total Local Spending — — — — — 

Direct County Revenue (Benefits) 

Taxes $0 $0 $0 $3,538 $4,081 

Fees $1,000 $1,000 $1,000 $2,000 $2,000 

Total County Revenue $1,000 $1,000 $1,000 $5,538 $6,081 

Operation 

Total Employment — — — 0.14894 0.16900 

Indirect and Induced Employment  — — — 0.06726 0.07632 

Total Local Spending — — — $13,897 $15,768 

Direct County Revenue (Benefits) 

Taxes — — — $7.89 $8.95 

Fees — — — $0 $0 

Total County Revenue — — — $7.89 $8.95 

Notes:  “—“ No benefit gained 
Refer to Appendix F for assumptions and details 

1 Includes solar PV, solar water heating, and wind energy systems varying in size depending on facility 

2 Includes solar PV energy systems up to 5 acres in total area 

3 Includes bioenergy and solar PV energy systems up to 60 acres in total area 

4 Includes bioenergy and solar PV energy systems more than 60 acres in total area
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5.4 CONCLUSIONS  

Data presented in Tables 8, 9, and 10 are derived from detailed information presented in Appendix F, which 
includes the report of findings on the renewable energy database and the database results.  

Table 8 provides the current situation in the County related to renewable energy development as follows:  

 Under current conditions, direct construction-related benefits to the County per MW, include 
CORE projects that result in the greatest employment, fees, and taxes compared to utility-
oriented projects. However, utility-oriented projects result in the greatest environmental and 
social impacts to the County. 

 Also, under current conditions, operation of renewable energy facilities results in few long-term 
jobs and negligible taxes and fees per MW. CORE projects generate greater revenue than utility-
oriented projects, per MW. 

Table 9 shows the change in conditions in the event that the recommended tools are applied in the County. 
The goal of the proposed performance measure fees and conditions is to increase County revenue from 
all renewable energy development projects, with a focus on incrementally increasing fees for utility-
oriented projects. Table 10 shows the net change between current situation and how the recommended 
tools would affect the current situation, which are summarized below. 

Direct construction-related benefits to the County would be: 

 For all new renewable energy projects (CORE and utility-oriented), implementing a 
recommended new development fee of $1 per kW would result in $1,000 of new direct County 
revenue, per MW.  

 For utility-oriented projects, implementing a recommended new public services fee of $1 per kW 
would result in $1,000 of new direct County revenue, per MW.  

 For utility-oriented projects, implementing a requirement that any project including land under 
County jurisdiction have an address within the County would generate $3,538 to $4,081 of new 
direct County revenue, per MW. 

Direct operation-related benefits to the County would be: 

 For utility-oriented projects, implementing a requirement that projects on lands under County 
jurisdiction be required to have an address within the County would result in the following direct 
County benefits: 

o Incrementally increase direct and indirect employment within the County, per MW. For 
example, a 100 MW project is predicted to generate an additional 15to 17 direct 
employees and 7 to 8 indirect employees within the County. 

o Increase local spending within the County by $13,897 to $15,768, per MW, annually. 

o Increase direct taxes paid to the County by $7.89 to $8.95, per MW, annually. 

The greatest benefit to the County from implementing proposed performance measures would be an 
increase in revenue due to fees, resulting in slight increases to County revenue from CORE projects and 
significant increases from utility-oriented projects. This would incentivize renewable energy developers to 
develop more CORE projects, further supporting recommended tools that also encourage development of 
CORE projects over utility-oriented projects.  

The following depicts the economic, social, and environmental benefits that could be realized by the 
County implementing the recommended tools and performance measures. Based on the analysis provided 
in this report, the County could increase economic, social, and environmental benefits from future 
renewable energy development.  
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TRIPLE BOTTOM LINE SUMMARY 

 

Economic 
Benefits

•Implementing recommended tools could encourage CORE projects, resulting in 
direct and indirect employment and spending in the local community

•Implementing recommended performance measures could increase direct 
revenue to supplement County needs

Social Benefits

•Implementing tools to encourage CORE projects is seen to align the needs and 
interests of local communities, utilities, and other stakeholders through local RE 
sources providing power locally

•Siting CORE facilities and utility-oriented facilities on degraded lands could 
strengthen community acceptance of renewable energy projects

Environmental 
Benefits

•Siting CORE facilities and utility-oriented facilities on degraded lands could 
reduce environmental impacts by protecting high quality habitat

•Implementing tools to encourage CORE projects could reduce the need for 
conventional power generation and potential environmental impacts from such 
generation, which would lead to a reduction in fossil fuel consumption. This 
reduced consumption would mean lower greenhouse gas production, which 
would contribute to the County's greenhouse gas reduction goals. 

CONCLUSION 

It is recommended that the County consider developing policies for the General Plan REC 
Element based on the recommended tools, and consider implementation of new fees based 
on the recommended performance measures to encourage the development of CORE 
projects and significantly increase County revenue from future utility-oriented projects. 
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6.  GLOSSARY OF TERMS  

Algal biofuel - An alternative to liquid fossil fuels that uses algae as its source of energy-rich oils. Also 
known as algae fuel. 

Anaerobic - “A lack of air,” this refers to processes that break down biodegradable material in the 
absence of oxygen.  

“Behind the Meter” - When a renewable energy generating system is producing power intended for on-
site use in a home, office building, or other commercial facility.  The location of the generating system is 
literally “Behind The Meter,” on the owner’s property, not on the side of the electric grid/utility. 

Best Practices - Commercial or professional procedures that are accepted or prescribed as being correct 
or most effective. 

Biogas - A gas composed principally of methane and carbon dioxide that is produced from anaerobic 
digestion of organic wastes such as livestock manure or food processing waste. 

Biomass - Organic matter derived from living, or recently living organisms. Biomass can be used as a 
source of energy and it most often refers to plants or plant-based materials that are not used for food or 
feed. 

Biopower facility - A facility that generates electricity using biomass fuel (i.e., food crops, grassy and 
woody plants, residues from agriculture or forestry, oil-rich algae, or the organic component of municipal 
and industrial wastes). 

Brownfield - A property which the expansion, redevelopment, or reuse of may be complicated by the 
presence or potential presence of a hazardous substance, pollutant, or contaminant. 

Bulk Transmission - Bulk movement of electrical energy from a generating site, such as renewable power 
plant, to an electrical substation.  

California Energy Commission - The state of California’s energy policy and planning agency who certifies 
thermal power plants 50 megawatts and larger, forecasts future energy needs, and sets the state’s 
appliance and building energy efficiency standards. 

California Independent System Operator (CAISO) - Operates a competitive wholesale electricity market 
and manages the reliability of its transmission grid. CAISO provides open access to the transmission and 
performs long-term planning. 

California Public Utilities Commission (CPUC) - California state agency responsible for regulating investor-
owned electric and natural gas utilities operating in California, as well as privately-owned telecommuni-
cations, water, railroad, rail transit, and passenger transportation companies. 

California Renewable Portfolio Standard (RPS) - Established in 2002 under Senate Bill 1078 and required 
investor-owned utilities (IOUs) to procure 20 percent renewable energy by 2017; Senate Bill 107 
accelerated the deadline to 2010 in 2006. Executive Order S-14-08 set a target of 33 percent renewable 
energy by 2020, which Senate Bill X1-2 codified in 2011. Senate Bill 350 further expanded this goal in 
2015 by requiring IOUs, publicly owned utilities (POUs), and other electric service providers and com-
munity choice aggregators to increase procurement from eligible renewable energy resources to 50 
percent by 2030. 

Carbon Intensity - The amount of carbon by weight emitted per unit of energy consumed. A common 
measure of carbon intensity is weight of carbon per British thermal unit (Btu) of energy. When there is 
only one fossil fuel under consideration, the carbon intensity and the emissions coefficient are identical. 
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When there are several fuels, carbon intensity is based on their combined emissions coefficients 
weighted by their energy consumption levels. 

Cap-and-trade - A policy approach for controlling large amounts of emissions from a group of sources. 
The approach first sets an overall cap, or maximum amount of emissions per compliance period, for all 
sources under the program. The cap is chosen in order to achieve a desired environmental effect. Trade 
is then regulated between those sources who emit less than the cap amount, and those who are emitting 
more than the cap amount.  

Closed loop biomass system - The material to be burned in a biopower facility plant, which has been 
planted and harvested specifically for that purpose. 

Community Choice Aggregators (CCAs) - Governmental entities formed by cities and counties to serve 
the energy requirements of their local residents and businesses. 

Community-oriented Energy Production - Community-oriented is defined as “primarily benefitting the 
communities, or neighborhoods, near or in which it is located”.  Roof-top/on-site/accessory and local 
community solar production are types of community-oriented production. 

Community Solar Garden - a community shared solar array with grid-connected subscribers. Homes and 
businesses, even if shaded by trees, receive a bill credit as if the panels were on their own roof using 
“virtual net metering”. 

Conduit hydroelectric power - the potential of an existing pipe, ditch, flume, siphon, tunnel, canal, or 
other manmade conduit that is operated to distribute water for a beneficial use such as agriculture, 
municipal, or industrial consumption, and not primarily for the generation of electricity. 

Co-operative - a jointly owned enterprise engaging in the production or distribution of goods or the 
supplying of services, operated by its members for their mutual benefit, typically organized by consumers 
or farmers. Co-operative businesses are typically more economically resilient than many other forms of 
enterprise. 

Co-firing - the combustion of two different types of materials at the same time. One of the advantages 
of cofiring is that an existing plant can be used to burn a new fuel, which may be cheaper or more 
environmentally friendly. For example, biomass is sometimes cofired in existing coal plants instead of 
new biomass plants. Cofiring can also be used to improve the combustion of fuels with low energy 
content. For example, landfill gas contains a large amount of carbon dioxide, which is non-combustible. 

Critical Habitat - A specific geographic area(s) that contains features essential for the conservation of a 
threatened or endangered species and that may require special management and protection. Critical 
habitat may include an area that is not currently occupied by the species but that will be needed for its 
recovery. 

Demand Site Energy Management - The modification of consumer demand for energy through various 
methods such as financial incentives and behavioral change through education. Usually, the goal of 
demand side management is to encourage the consumer to use less energy during peak hours, or to 
move the time of energy use to off-peak times such as nighttime and weekends. 

Development Focus Areas - The locations where renewable energy generation projects can be built with 
streamlined approval under the DRECP. 

Desert Renewable Energy Conservation Plan (DRECP) - A major component of California’s renewable 
energy planning effort. The DRECP is focused on the desert regions and adjacent lands of seven California 
counties - Imperial, Inyo, Kern, Los Angeles, Riverside, San Bernardino, and San Diego. It is being prepared 
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through an unprecedented collaborative effort between the California Energy Commission, California 
Department of Fish and Wildlife, the U.S. Bureau of Land Management, and the U.S. Fish and Wildlife 
Service also known as the Renewable Energy Action Team. The DRECP will result in an efficient and 
effective biological mitigation and conservation program providing renewable project developers with 
permit timing and cost certainty under the federal and California Endangered Species Acts while at the 
same time preserving, restoring and enhancing natural communities and related ecosystems. Approxi-
mately 22.5 million acres of federal and non-federal California desert land are in the DRECP Plan Area. 

Distributed generation - Power generation at the point of consumption. 

Electric Power Distribution - The final state in the delivery of electric power. It carries electricity from 
the transmission system to individual consumers. Distribution substations connect to the transmission 
system and lower the transmission voltage.  

Distributed wind - turbines either off-grid or grid-connected that are used to offset all or a portion of 
the local energy consumption at or near the point of use or a system connected directly to the local grid 
to support grid operations and local loads. 

Enhanced community renewables - This program reflects the "Community Solar" model of renewable 
energy purchasing. Customers sign up to purchase a portion of a local solar project directly from a 
Developer at a level that meets at least 25 percent of their monthly electricity demand, but up to 100 
percent. The customer will pay the Developer for the subscribed output, and receive a credit on their 
utility bill that reflects their enrollment level. 

Electrochemical energy - Energy which is generated or stored via chemical reactions.  

Federal Investment Tax Credit - a 30 percent federal tax credit for solar systems on residential and com-
mercial properties initially created under the Energy Policy Act of 2005 (P.L. 109-58) and extended under 
the Tax Relief and Health Care Act of 2006 (P.L. 109-432) and again under the Emergency Economic 
Stabilization Act of 2008 (P.L. 110-343). 

Feed-in tariff - A policy mechanism designed to accelerate investment in renewable energy technologies. 
It achieves this by offering long-term contracts to renewable energy producers, typically based on the 
cost of generation of each technology. Rather than pay an equal amount for energy, however generated, 
technologies such as wind power, for instance, are awarded a lower per-kWh price, while technologies 
such as solar PV and tidal power are offered a higher price, reflecting costs that are higher at the moment. 

Flywheel - a rotating mechanical device that stores rotational energy that can be called up instantly. A 
flywheel contains a spinning mass that is driven by a motor; when energy is needed, the spinning force 
drives a device similar to a turbine to produce electricity. 

Flue - A duct for smoke and waste gases produced by a fire, a gas heater, a power station, or other fuel-
burning installation 

Gasification - A process that converts organic or fossil fuel based carbonaceous materials into carbon 
monoxide, hydrogen and carbon dioxide. This is achieved by reacting the material at high temperatures 
(>700 °C), without combustion, with a controlled amount of oxygen and/or steam. 

Gigawatt hours - Gigawatt hours, abbreviated as GWh, is a unit of energy representing one billion 
(1,000,000,000) watt hours and is equivalent to one million kilowatt hours (kWh). Gigawatt hours are 
often used as a measure of the output of large electricity power stations. 
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Greenhouse Gas - A gas in an atmosphere that absorbs and emits radiation within the thermal infrared 
range. This process is the fundamental cause of the greenhouse effect. The primary greenhouse gases in 
Earth's atmosphere are water vapor, carbon dioxide, methane, nitrous oxide, and ozone. 

Grid-connected - an electricity generating system that is connected to the utility grid. For example, a 
grid-connected PV system consists of solar panels, one or several inverters, a power conditioning unit 
and grid connection equipment. 

Hardscape - The nonliving or man-made features of an outdoor area.  

In-front of the Meter - An energy system which is independent of the load consumer. The opposite of 
“behind-the-meter,” a renewable energy generating system producing power intended for distribution.  
The location of the system is on the side of the electric grid/utility. 

Investor-owned utility (IOU) - A business organization, providing a product or service regarded as a utility 
(often termed a public utility regardless of ownership), and managed as private enterprise rather than a 
function of government or a utility cooperative. 

Insolation - the solar radiation that reaches the earth's surface. It is measured by the amount of solar 
energy received per square centimeter per minute. Insolation affects temperature. The more the insolation, 
the higher the temperature. 

Kilowatt - A kilowatt, or one thousand watts, is a unit of measure of the amount of electricity needed to 
operate any given equipment. A kilowatt-hour is the most commonly-used unit of measure telling the 
amount of electricity consumed over time. It means one kilowatt of electricity supplied for one hour. 

Levelized Cost of Energy (LCOE) - A summary measure of the overall competiveness of different gene-
rating technologies. It represents the per-kilowatt hour cost (in real dollars) of building and operating a 
generating plant over an assumed financial life and duty cycle. Key inputs to calculating LCOE include 
capital costs, fuel costs, fixed and variable operations and maintenance (O&M) costs, financing costs, 
and an assumed utilization rate for each plant type. 

Macroeconomics - A branch of the economics field that studies how the aggregate economy behaves. In 
macroeconomics, a variety of economy-wide phenomena is thoroughly examined such as, inflation, price 
levels, rate of growth, national income, gross domestic product and changes in unemployment. 

Market Management System - Allows utilities across a broad footprint to more efficiently exchange and 
share energy resources, including renewables like wind and solar, based on generation and demand 
needs. The Market Management System allows the ISO to analyze the energy requirements of the grid 
every five minutes and automatically determine the lowest-cost generation to meet demand while 
maintaining the security of the grid. 

Megawatt - A megawatt is a unit for measuring power that is equivalent to one million watts. One 
megawatt is equivalent to the energy produced by 10 automobile engines. A megawatt hour (Mwh) is 
equal to 1,000 Kilowatt hours (Kwh). It is equal to 1,000 kilowatts of electricity used continuously for one 
hour. 

Memorandum of Understanding - A formal agreement between two or more parties. Companies and 
organizations can use MOUs to establish official partnerships. MOUs are not legally binding but they 
carry a degree of seriousness and mutual respect. 

Microgrid - A small energy system capable of balancing captive supply and demand resources to maintain 
stable service within a defined boundary. 
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Mitigation - Projects or programs intended to offset known impacts to an existing historic or natural 
resource such as a stream, wetland, endangered species, archeological site or historic structure. To 
"mitigate" means to make less harsh or hostile. Environmental mitigation is typically a part of an 
environmental crediting system established by governing bodies which involves allocating debits and 
credits. 

Mitigation Banking - Mitigation banking is the preservation, enhancement, restoration or creation of a 
wetland, stream, or habitat conservation area which offsets, or compensates for, expected adverse 
impacts to similar nearby ecosystems. The goal is to replace the exact function and value of specific 
habitats (i.e. biodiversity, or other ecosystem services that would be adversely affected by a proposed 
activity or project. The public interest is served when enforcement agencies require more habitat as 
mitigation, often referred to as a mitigation ratio, than is adversely impacted by management or devel-
opment of nearby acreage. 

Net Metering - a billing mechanism that credits solar energy system owners for the electricity they add 
to the grid. For example, if a residential customer has a PV system on the home's rooftop, it may generate 
more electricity than the home uses during daylight hours. 

Net-zero energy - an area with zero net energy consumption, meaning the total amount of energy used 
by the area on an annual basis is roughly equal to the amount of renewable energy created on the site, 
or in other definitions by renewable energy sources elsewhere 

Open loop biomass system - uses material that was not originally intended for use as a fuel source. 

Peak demand - the highest electrical demand within a particular period of time. Also known as peak load. 

Permit - an authoritative or official certificate of permission or a license 

Property Assessed Clean Energy (PACE) - The property-assessed clean energy (PACE) model is a 
mechanism for financing energy efficiency and renewable energy improvements on private property. 
PACE programs allow local governments, state governments, or other inter-jurisdictional authorities, 
when authorized by state law, to fund the up-front cost of energy improvements on commercial and 
residential properties, which are paid back over time by the property owner 

Photobioreactor - A closed equipment which provides a controlled environment and enables high 
productivity of algae. As it is a closed system, all growth requirements of algae are introduced into the 
system and controlled according to the requirements.  

Power Purchase Agreement (PPA) - A contract between two parties, one which generates electricity (the 
seller) and one which is looking to purchase electricity (the buyer). The PPA defines all of the commercial 
terms for the sale of electricity between the two parties, including when the project will begin 
commercial operation, schedule for delivery of electricity, penalties for under delivery, payment terms, 
and termination. A PPA is the principal agreement that defines the revenue and credit quality of a 
generating project and is thus a key instrument of project finance. 

Publicly Owned Utility - A non-profit local government agencies providing electricity, water, and natural 
gas to their customers. 

Pumped hydroelectric storage - stores energy in the form of water in an upper reservoir that is pumped 
from a second reservoir at a lower elevation. During periods of high electricity demand, power is 
generated by releasing the stored water through turbines in the same manner as a conventional 
hydropower station; during periods of low demand, the upper reservoir is recharged by using lower-cost 
electricity to pump the water back to the upper reservoir. 
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Pyrolization (Pyrolsis) - a thermochemical decomposition of organic material at elevated temperatures 
in the absence of oxygen (or any halogen). It involves the simultaneous change of chemical composition 
and physical phase, and is irreversible. 

Renewable energy - Energy resources that are naturally replenishing but flow-limited. They are virtually 
inexhaustible in duration but limited in the amount of energy that is available per unit of time. renewable 
energy resources include biomass, hydro, geothermal, solar, wind, ocean thermal, wave action, and tidal 
action. 

Renewable Portfolio Standard - A regulation that requires the increased production of energy from 
renewable energy sources, such as wind, solar, biomass, and geothermal. Other common names for the 
same concept include Renewable Electricity Standard (RES) at the United States federal level 

Response Time - The total amount of time it takes to respond to a request for service. 

Self-generation - energy is generated on the site of use 

SMARA - the Surface Mining and Reclamation Act of 1975. SMARA was enacted by the California Legis-
lature to address the need for a continuing supply of mineral resources, and to prevent or minimize the 
negative impacts of surface mining to public health, property and the environment. 

Solar photovoltaic (PV) - uses cells to convert sunlight into electricity. The PV cell consists of one or two 
layers of a semi conducting material; when light shines on the cell it creates an electric field across the 
layers causing electricity to flow. 

Solar thermal - involves collecting or directing the sun's rays to heat a fluid. Classified as low-, medium-, 
or high-temperature collectors. 

Subtransmission - Subtransmission lines carry voltages reduced from the major transmission line system. 
Typically, 34.5 kv to 69 kv, this power is sent to regional distribution substations. Sometimes the 
subtransmission voltage is tapped along the way for use in industrial or large commercial operations. 

Substation - A substation is a part of an electrical generation, transmission, and distribution system. 
Substations transform voltage from high to low, or the reverse, or perform any of several other important 
functions. Between the generating station and consumer, electric power may flow through several 
substations at different voltage levels. 

Stakeholder - A person, group or organization that has interest or concern in an organization. Stake-
holders can affect or be affected by the organization's actions, objectives and policies. Some examples 
of key stakeholders are creditors, directors, employees, government (and its agencies), owners (share-
holders), suppliers, unions, and the community from which the business draws its resources. 

Tariff - a schedule of prices for the sale or rental of a product or service 

Thermal energy - energy stored in the form of heat or cold for use at a different time. 

Therm - a non-SI unit of heat energy equal to 100,000 British thermal units (BTU). It is approximately the 
energy equivalent of burning 100 cubic feet (often referred to as 1 CCF) of natural gas. 

Transmission - Transmission lines carry electric energy from one point to another in an electric power 
system. They can carry alternating current or direct current or a system can be a combination of both. 
Also, electric current can be carried by either overhead or underground lines. The main characteristics 
that distinguish transmission lines from distribution lines are that they are operated at relatively high 
voltages, they transmit large quantities of power and they transmit the power over large distances. 
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Triple bottom line (TBL) - An accounting framework with three parts: social, environmental (or ecolog-
ical) and financial. Many organizations have adopted the TBL framework to evaluate their performance 
in a broader perspective to create greater business value. The term was coined by John Elkington in 1994. 

Utility Scale - A utility scale renewable energy facility is one which generates renewable energy and feeds 
it into the grid, supplying a utility with energy. Virtually every utility scale solar facility has a power 
purchase Agreement (PPA) with a utility, guaranteeing a market for its energy for a fixed term of time. 

Waste-to-energy (WTE) - the conversion of non-recyclable waste materials into useable heat, electricity, 
or fuel through a variety of processes, including combustion, gasification, pyrolization, anaerobic digestion, 
and landfill gas (LFG) recovery. 

Webinar - A webinar is a live meeting that takes place over the web. The meeting can be a presentation, 
discussion, demonstration, or instructional session. Participants can view documents and applications 
via their computers, while shared audio allows for presentation and discussion. 

Zoning - the control by authority of the use of land, and of the buildings thereon. Areas of land are divided 
by appropriate authorities into zones within which various uses are permitted. 
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8.  ACRONYMS  

BLM Bureau of Land Management 
BTU British thermal units 
CAISO California Independent System Operator 
CCA Community Choice Aggregation 
CEC California Energy Commission 
CEQA California Environmental Quality Act 
CORE Community-Oriented Renewable Energy 
CPUC California Public Utilities Commission 
CPV Concentrator photovoltaics 
DFA Development Focus Area 
DOF Department of Finance 
DRECP Desert Renewable Energy Conservation Plan 
DRP Distribution Resources Plan 
EPA Environmental Protection Agency 
FKEC Florida Keys Electric Cooperative 
GWh Gigawatt hour 
IOU Investor-owned utility 
IT Information technology 
ITC Investment Tax Credit 
kWh Kilowatt hour 
LCOE Levelized Cost of Energy 
LFG Landfill gas 
LTPP Long-term Procurement Planning 
LUPA Land Use Plan Amendment 
MOU Memorandum of Understanding 
MSW Municipal solid waste 
MW Megawatt 
PACE Property Assessed Clean Energy 
POUs Publicly owned utilities 
PPA Power Purchase Agreement 
PV Photovoltaic 
RC Rural Conservation 
REC Renewable Energy and Conservation 
REMP Renewable Energy Mapping Project 
RES Renewable Electricity Standard 
RETI Renewable Energy Transmission Initiative 
REVEAL Renewable Energy Value Evaluation and Augmentation Leadership 
RPS Renewables Portfolio Standard 
SASH Single-Family Affordable Solar Homes 
SCE Southern California Edison 
SCP Sonoma Clean Power 
SEIA Solar Energy Industries Association 
SPARC San Bernardino County Partnership for Renewable Energy & Conservation 
SWMD Solid Waste Management Division 
TBL Triple bottom line 
TEP Tucson Electric Power 
WTE Waste-to-energy 
WWT Wastewater treatment plant 
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APPENDIX A: RENEWABLE ENERGY TECHNOLOGY – PRELIMINARY COMPARATIVE 
SCREENING MATRIX 

Table 1 is a comparative matrix on renewable energy technologies discussing resource potential, 
feasibility, emerging trends, and a brief triple bottom line evaluation for purposes of identifying 
technologies recommended for cost/benefit analysis. Table 1 provides a screening analysis using several 
key overview comparative factors for each technology presented above within the literature review and 
research. Each technology is considered for the following: 

 Resource availability within the County; 

 Feasibility; 

 Cost and siting considerations; 

 Environmental benefits and adverse effects; and 

 Potential County involvement regarding discretionary approval of such projects. 

Based on the overview considerations presented, each technology is either recommended for, or against, 
conducting a cost/benefit analysis (to ultimately identify several options worthy of pilot projects or 
focused County policies, or funding actions to encourage deployment).    
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Table 1. SPARC Phase 2 - Preliminary Renewable Energy Eligibility Screening Matrix 

Technology Resource Availability 
Cost 

Considerations 
Siting 

Considerations 
Environmental 
Considerations 

County 
Participation Feasibility Eligibility 

Solar 
PV  Renewable Energy 

Mapping Project 
Technical Report 
(March, 2015), 
Attachment A, Map 7, 
shows 314,002 acres 
found suitable for 
encouraging 
community-scale solar 
facilities within lands 
under the County’s 
jurisdiction.  

 c-Si modules have 
seen recent 
significant cost 
reductions.  

 Thin films, multi-
junction cells, and 
CPV technologies 
are all increasing 
efficiency and 
lowering costs. 

 Average cost per 
watt in CA (primarily 
c-Si modules): 
 $5.34 <10kW 
 $4.49 >10kW 

 Numerous siting 
availabilities within 
the County, both 
rooftop and ground 
mounted. 

 Available for point 
source and 
community scale 
power generation. 

 Beneficial reduction in 
air emissions and 
dependency on 
conventional fossil fuel 
electrical production 
facilities. 

 Community concerns 
regarding aesthetics 
impacts from ground 
mounted installations 
(primarily as they may 
impact adjacent 
property values).  

 CEQA Lead 
Agency. 

 Project Approval. 
 Land Use 

Permitting. 
 Facility owner or 

land leaser. 

 

 Proven feasible 
technology with 
significant 
deployment within 
the County and 
abundant resource 
availability. 

A feasible technology 
at community-scale, 

readily deployed, and 
with abundant resource 

availability within the 
County.  

 
Recommended for 

further consideration 
within the SPARC 
Phase 2 process. 

Thermal  
 
(Low- and 
Medium-
Temperature 
Collectors) 

 Renewable Energy 
Mapping Project 
Technical Report 
(March, 2015), 
Attachment A, Map 2, 
shows 1,221,980 
acres found with high 
annual average daily 
solar potential (greater 
than 6.5 
watt/hour/meter2/day) 
within lands under the 
County’s jurisdiction. 

 Low-temperature 
systems are 
inexpensive, but 
with limited uses. 

 A typical medium-
temperature system 
costs $6,000 to 
$17,000 retail, with 
significant CA and 
federal incentive 
programs available. 

 Primarily residential 
and commercial 
applications for water 
and space heating. 

 Small footprint makes 
easy localized siting. 

 Beneficial reduction in 
air emissions and 
dependency on 
conventional fossil fuel 
electrical production 
facilities. 

 CEQA Lead 
Agency. 

 Project Approval. 
 Land Use 

Permitting. 
 Facility owner. 

 

 Proven feasible 
technology with 
abundant resource 
availability within 
the County. 

A feasible technology 
at community-scale 

with abundant resource 
availability within the 

County.  
 

Recommended for 
further consideration at 
the low- and medium-
temperature collector 

scales within the SPARC 
Phase2 process. 
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Table 1. SPARC Phase 2 - Preliminary Renewable Energy Eligibility Screening Matrix 

Technology Resource Availability 
Cost 

Considerations 
Siting 

Considerations 
Environmental 
Considerations 

County 
Participation Feasibility Eligibility 

Wind 
Distributed-
Scale 

 Areas with good 
exposure to prevailing 
winds and annual 
average wind speeds 
around 4 meters per 
second (m/s) and 
greater at a height of 
98-feet (30 meters) are 
generally considered 
suitable for small wind 
projects.  

 A large portion of the 
County provides 
average wind speeds 
of 4.5 m/s or greater 
(http://apps2.eere.ener
gy.gov/wind/windexcha
nge/windmaps/residenti
al_scale.asp) 

 The purchase and 
installation of a 
system large 
enough to power an 
entire home (5 kW) 
averages $30,000. 

 The purchase and 
installation of very 
small (<1 kW) off-
grid turbines 
generally cost 
$4,000 to $9,000, 
and a 100-kW 
turbine can cost 
$350,000. 

 Significant federal 
and State rebate 
programs available. 

 On average, a typical 
American home would 
require 5 kW 
generating capacity to 
meet all its electricity 
needs.  

 5 kW wind turbines 
are typically installed 
50-130 feet (15-40 
meters) in height. 

 Rural locations are 
ideal. 

 Can be considered to 
have adverse visual 
effects. 

 Beneficial reduction in 
air emissions and 
dependency on 
conventional fossil fuel 
electrical production 
facilities.  

 County Development 
Code Chapter 84.26 
currently restricts height 
of wind turbines, which 
can decrease energy 
production. 

 CEQA Lead 
Agency. 

 Project Approval. 
 Land Use 

Permitting. 
 Facility owner. 

 

 Feasible 
technology with 
existing resources 
available within the 
County and a 
number of active 
residential turbines 
within the high 
desert portion of 
the County. 

A feasible technology 
at community-scale 

with resource 
availability within the 

County.  
 

Recommended for 
further consideration 

within the SPARC 
Phase 2 process. 

BioEnergy 
Biomass and 
Municipal 
Solid Waste 

 Two locations have 
been identified by San 
Bernardino County 
Solid Waste 
Management Division 
for biomass potential 
(Big Bear and Phelan 
transfer stations). 

 Regardless of the 
technology 
employed, cost 
competitive biomass 
energy production 
depends on cost 
effective biomass 
feedstock supply, 
typically within 50-
miles of a power or 
biofuels conversion 
facility. 

 Two waste transfer 
stations identified as 
ideal candidates. 
These sites can be 
supplemented by 
forest waste.  

 Direct combustion 
produces air 
emissions and relies 
on steam boiler 
electrical generators. 

 Gasification allows for 
greater use and 
reduced emissions. 

 Beneficial use of solid 
waste and reduced 
dependency on fossil 
fuels. 

 CEQA Lead 
Agency. 

 Project Approval. 
 Land Use 

Permitting. 
 Facility owner. 

 

 Feasible 
technology with 
existing biomass 
power plants 
active within or 
near the County.  

A feasible technology 
with potential resource 
availability within the 
County. Considered 

larger than community-
scale, but with 

community benefit. 
 

Recommended for 
further consideration 

within the SPARC 
Phase 2 process. 
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Table 1. SPARC Phase 2 - Preliminary Renewable Energy Eligibility Screening Matrix 

Technology Resource Availability 
Cost 

Considerations 
Siting 

Considerations 
Environmental 
Considerations 

County 
Participation Feasibility Eligibility 

BioGas  Five locations have 
been identified by San 
Bernardino County 
Solid Waste 
Management Division 
for biogas potential 
(Mid-Valley, Victorville, 
Colton, San Timoteo, 
and Barstow Landfills). 

 Identified landfills 
with biogas potential 
have transmission 
lines within 2-miles 
of each site to 
reduce overall cost. 

 Five landfills 
identified as ideal 
candidates, with the 
Mid-Valley and 
Victorville sites 
showing the most 
promise. 

 Beneficial use of 
exhausted gasses and 
reduced dependency 
on fossil fuels. 

 CEQA Lead 
Agency. 

 Project Approval. 
 Land Use 

Permitting. 
 Facility owner. 

 Feasible 
technology with 
two landfills 
identified as prime 
candidates for 
further study within 
the County.  

A feasible technology 
with resource 

availability within the 
County. Considered 

larger than community-
scale, but with 

community benefit. 
 

Recommended for 
further consideration 

within the SPARC 
Phase 2 process. 

Algae  Sustainable cultivated 
resource (algae have a 
harvesting cycle of 1–
10 days). 

 Photobioreactors 
are expensive 
(versus open pond 
cultivation). 

 Derived fuels are 
primarily focused on 
biodiesel, gasoline, 
and jet fuel. 

 Cost of algae biocrude 
oil is approximately 
$7.00 per gallon. 

 Can be cultivated to 
produce methane 
and ethanol for use in 
power generation 
facilities.   

 Require less total 
landmass to produce 
the same volume of 
fossil fuel. 

 Can be grown on 
marginal land that is 
unsuitable for 
traditional agriculture. 

 Open pond methods 
may be subject to 
extensive evaporation 
in San Bernardino 
County. 

 Lack of refineries 
within San Bernardino 
County may require 
long transport. 

 Algae cultivation in 
open ponds is prone 
to contamination.  

 Requires significant 
water quantities for 
cultivation, but can 
use wastewater. 

 Algae-based fuels are 
primarily being 
considered to displace 
petroleum (reducing 
domestic production 
and import oil 
demand). 

 CEQA Lead 
Agency. 

 Project Approval. 
 Land Use 

Permitting. 

 An emerging 
technology that is 
proven feasible, 
but is currently 
cost prohibitive 
versus fossil fuels.  

 While feasible in 
arid climates, 
evaporation levels 
in San Bernardino 
County may 
further add to 
capital cost of 
open pond 
cultivation. 

 Distance to 
refineries may also 
add to capital cost.  

Emerging technology 
primarily being 

developed for gasoline 
substitute. Technology 
is currently estimated to 
be decades from cost 
feasibility. Considered 
larger than community-

scale. 
 

Not recommended for 
further consideration at 

this time. 

Energy Storage 
Solid State 
and Flow 
Batteries 

 Numerous types of 
batteries, lithium ion 
batteries are currently 
leading the market but 
many other types are 
under development of 
being deployed  

 Cost per kWh 
ranges from $350 to 
$6,200 

 Lithium ion battery 
is in the range of 
~500 per kWh, Tesla 
Li-ion battery likely to 
push this cost further 
downward 

 Cost projected to 
reduce 20-30% 
annually 

 None. Batteries can 
be added on the 
small scale to 
residential houses 
and at the 
commercial scale 
attached to 
communities, utilities, 
or commercial 
venues 

 Lifecycle 
considerations due to 
materials that are 
used to develop the 
batteries 

 No role for small 
scale battery 
deployment 

 Land Use 
Permitting if 
battery facility is 
large 

 Facility owner 

 Many types of 
batteries are 
feasible and 
currently being 
used 

A feasible technology 
with potential 

deployment throughout 
the County.  

 
Recommended for 

further consideration 
within the SPARC 
Phase 2 process. 
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Table 1. SPARC Phase 2 - Preliminary Renewable Energy Eligibility Screening Matrix 

Technology Resource Availability 
Cost 

Considerations 
Siting 

Considerations 
Environmental 
Considerations 

County 
Participation Feasibility Eligibility 

Flywheel 
Systems 

 Most flywheel 
technologies are not 
currently available 

 First grid-connected 
hybrid flywheel 
announced in Ireland 

 Cost per kWh range 
from $7,800 to 
$8,800 

 None  Lifecycle 
considerations due to 
materials used to 
make the flywheels 

 No or minor role  Demonstration 
projects to some 
mature projects 

Emerging technology 
primarily being 

developed for gasoline 
substitute. Technology 
is currently estimated to 
be decades from cost 
feasibility. Considered 
larger than community-

scale. 
 

Not recommended for 
further consideration at 

this time. 
Pumped 
Hydro 

 Uncertain. Pumped 
hydro storage 
generally needs a 
location where there 
are two basins (either 
natural or man-made) 
separated by a steep 
incline. No indication 
that these qualities are 
available in San 
Bernardino.  

 Cost per kWh range 
from $138 to $338 

 Requires large 
amount of land for 
water storage 
separated by a steep 
incline. Few locations 
naturally fit these 
needs 

 Can have large 
environmental impacts 
due to the need for 
large infrastructure 
and the need to pump 
large amounts of 
water into the storage 
basins 

 Typically require an 
EIR and can be 
contentious 

 Land Use 
Permitting 
although FERC is 
the permitting 
agency 

 Mature 
technology, largest 
amount of storage 
in the US is 
pumped hydro 

Not feasible at the 
small or community 

scale and uncertain if 
appropriate conditions 
exist in San Bernardino 

for this technology 
 

Not recommended for 
further consideration at 

this time 

Thermal 
Energy 

 There are a number of 
thermal storage 
technologies, such as 
the freezer 
technologies that are 
available in San 
Bernardino County. 
Other thermal energy, 
such as molten salt, 
are attached to a 
technology such as 
solar thermal energy, 
also feasible in San 
Bernardino County 

 Varies widely 
depending on type 
of technology 

 Small-scale thermal 
technology can be 
sited in many 
locations, such as by 
being integrated into 
the air conditioning 
systems 

 Larger thermal 
technologies, such as 
molten salt, are 
attached to 
technologies such as 
solar thermal that 
require large amounts 
of land 

 Small-scale thermal 
technologies have few 
impacts because they 
are attached to 
existing infrastructure 

 Large-scale thermal 
technologies require a 
large amount of land 
and have 
corresponding impacts 

 None for small-
scale thermal 
technologies but 
could incorporate 
some into County 
buildings 

 Molten-salt 
technologies 
would most likely 
be associated 
with large-scale 
solar thermal 
projects (50 MWs 
or greater) which 
are permitted by 
the Energy 
Commission.  

 Technology is 
mature 

Some types of thermal 
energy (such as ice 

storage) are feasible at 
the scale considered by 

this project. 
 

Due to limited County 
participation in such 

projects at a community 
scale, this technology is 
not recommended for 

further consideration at 
this time.  
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1. Executive Summary 

The Renewable Energy Mapping Project (REMP) was undertaken by San Bernardino County (County) in an 
effort to help identify desirable areas for siting small-scale renewable energy facilities on lands under 
County jurisdiction. The identified areas are disturbed lands within the County that are suitable for siting 
renewable energy facilities and can include airports, landfill sites, brownfields, hazardous waste sites, etc. 
The methodology utilized for the REMP combines various data sources to analyze and identify lands 
suitable for renewable energy development, based on key factors/data being predominately disturbed in 
nature.  Disturbed lands refer to areas where the natural environment has been altered by human activity 
to a point of significant change. Lands that meet the County definition of development also qualify as 
disturbed lands. Many of these disturbed lands include former industrial lands or those otherwise 
contaminated by potentially hazardous materials. 

The final map (Step 7: Disturbed Lands and Lands Suitable for Renewable Energy Development) will be 
included in the County’s Renewable Energy and Conservation Element. This technical report describes the 
process and steps used in developing the final map.  Attachment A of this report includes all maps 
developed in a 7-step process that has resulted in the final map. Attachment B consists of two maps that 
show Southern California Edison’s (SCE) distribution and transmission system. Attachment C provides a 
detailed listing of the specific disturbed sites shown in the Step 7 map (further described in Section 4). 

2. Methodology 

Based on public comments throughout the Renewable Energy and Conservation Element process 
requesting renewable energy facilities be small scale, located close to existing electric facilities, and 
located on disturbed lands, the REMP was designed to identify areas that met these three criteria.  The 
scope of this REMP was limited to small-scale solar energy systems less than 20 megawatts (MWs) in size. 
Solar energy facilities exceeding that size require significant land, power purchase agreements with utility 
providers, comprehensive environmental review, and can often require new or significantly modified 
high-voltage transmission interconnections and substations/switching stations to be constructed. 
Therefore, the locations of large-scale solar facilities are typically driven by land availability/cost, market 
demand, and other factors that limit local land use policy to encourage their development and locations. 
Furthermore, residential and commercial rooftop solar facilities have been excluded from the REMP as 
they are intended to power the point source where they are co-located. Any future co-location of rooftop 
renewable energy developments with these land use types would be addressed through zoning code 
revisions. 

Through a 7-step process, an analysis of various GIS data layers and sources was conducted to help identify 
the areas within the County suitable for renewable energy development. There are two primary factors 
used as a “first step” to determining areas suitable for renewable energy potential:  

1) The identification of the County’s renewable energy resource potential (i.e., solar potential in a given 
area)1; and  

2) Access to power lines to tie any power generated into the electric system.  

                                                           
1 Wind energy resource potential on lands under County jurisdiction are very low. Therefore, the focus of the 

mapping effort is on solar energy potential. 
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With respect to item 2, it should be noted that the electric system is dynamic. Therefore, the amount of 
power generated, interconnected, and distributed to demand centers changes over time. That said, 
potential environmental impacts and construction costs from renewable energy generation intercon-
nection are lowest when sited near the end point of power lines (i.e., substations and switching stations) 
and within urban areas (since power flows to demand, i.e., population). As energy storage is developed 
and integrated into small-scale systems (20 MW or lower), interconnection concerns would likely decrease 
should a solar facility primarily be used for powering a point source (water pumping station, airport, etc.).  

Section 4 (Maps) of this report provides a step-by-step description of how the maps in Attachment A have 
been prepared, including: 

 A flowchart of each mapping step that illustrates the methodology for analysis; and  

 Brief text narrative that describes the methodology and each map.  

Each flowchart in Section 4 describes the GIS data layers/tools and actions that were utilized to create 
new datasets, including: 

 Clip – Example: Starting with solar resource potential data for the entire County, the map was “clipped” 
to keep only areas with high solar resources potential within the County. 

  

 Erase – Example: Remove all Incorporated, Federal, and State lands from the overall County Boundary. 
Therefore, everything remaining is land under the County’s jurisdiction. 

 

 Buffer – Example: To specify a distance around a point feature, like substations, the buffer distance is a 
defined radius from the feature (apply a 5-mile buffer around all existing substations). 

    

Additionally, this report considered the data provided in Attachment B (Other Resources), which consists 
of two maps that show SCE’s distribution and transmission system. The data and content of these maps 
have not been included in the County’s 7-STEP REMP. However, these maps serve as additional data 
sources that show the electric system infrastructure in San Bernardino County. Note that the end points 
of this electric infrastructure are at the existing electric substations shown in Attachment A, Map 3. 
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3. Data Sources 

The following data sources were used to conduct the REMP analysis and map preparation:  

 Existing Substations and 5‐mile buffer around Existing Substations (Platts, 2014) 

 County Boundary (San Bernardino County Information Services, 2014) 

 County Jurisdiction - created using County boundary and excluding BLM Land Surface Estate (BLM, 
2014; CASIL, 2014); and incorporated lands (County of San Bernardino Information Services, 2014) 

 Solar Potential Data in annual average daily total solar resource potential (NREL, 2014) 

 San Bernardino County Vacant Lands data (PlaceWorks, 2013) 

 2012 Existing Land Use (SANBAG, 2012)  

 Areas Suitable for RE Development (see Section 4) 

 Airports (San Bernardino County Information Services, 2014) 

 Waste Disposal Sites (San Bernardino County Department of Public Works, 2014) 

 EPA RE‐Powering Program, including Brownfields and California Department of Toxic Substances 
Control Cleanup sites (EPA, 2014) 

 SCE Preferred Distribution Circuits (SCE, 2014)  

 SCE Preferred Subtransmission Circuits (SCE, 2014) 

4. Maps 

Using the methodology described in Section 3 (above), the 7-step REMP has resulted in the seven maps 
described below. The maps are provided in Attachment A. The following describes the REMP process for 
preparing each map. 

Map 1 (Step 1):  County Jurisdiction 

 

The first of the 7-Step REMP process identifies lands under the County’s jurisdiction. This area is only 15 
percent of the entire county area. The County does not have direct approval authority outside these areas 
for renewable energy, but may provide comments on renewable energy projects.   
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Map 2 (Step 2):  Solar Potential within County Jurisdiction 

 

The Map of Step 2 illustrates solar potential in the County. Solar potential is the amount of watt-hour that 
can be generated per square meter, per day. Most areas within County jurisdiction have preferable solar 
potential. However, the Valley Region has very low solar potential.  

Map 3 (Step 3):  County Jurisdiction within Substation 5-mile Buffer 

 

Map 3 shows a 5-mile buffer around electric substations located within County jurisdiction. This buffer is 
important for providing renewable energy projects close proximity to connect to the larger electrical grid. 
This buffer size was selected because existing transmission and distribution lines converge on substations 
(thus increasing the potential for nearby interconnection of a solar facility within these areas). Electrical 
facilities used connect the electrical generation of power into the overall electric grid system is commonly 
referred to as “Gen-Tie.” Furthermore, environmental impacts, land use conflicts, and overall costs 
associated with renewable energy siting would be reduced within these 5-mile buffers. 

Map 4 (Step 4):  Land Uses within County Jurisdiction with Gen-Tie 
Proximity 

 

For Map 4, existing land use types in the County were reviewed to determine land uses that would be 
unsuitable for renewable energy development. For example, areas with existing or planned residential 
and commercial land uses, and areas designated as parks or wildlife preserves have not been included as 
suitable. These land use development types do have the potential for rooftop solar applications that could 
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generate energy to serve on-site uses. However, as discussed under Section 2 of this report, they have 
been excluded from the REMP effort. 

Map 5 (Step 5):  Vacant Lands within County Jurisdiction with Gen-Tie 
Proximity 

 

For the Step 5 map, the County’s “vacant lands” data layer was utilized. This data layer has been developed 
as part of the County’s General Plan Update Visioning Process, wherein a GIS assessment of the 
Countywide development constraints was conducted (PlaceWorks, 2013). The intent of Step 5 is to show 
the available “vacant lands” under County jurisdiction within each substation buffer to help illustrate 
suitable areas where renewable energy development could be located. 

Map 6 (Step 6): Areas Suitable for RE Development 

 

Step 6 begins the process of combining (overlapping) the previous step maps as the REMP approaches the 
final map. Lands identified as having unsuitable characteristics have been eliminated. The resulting map 
shows land areas under County jurisdiction suitable for RE (Renewable Energy) development and in close 
proximity to the electric substations to facilitate connecting to the electric grid. 
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Map 7 (Step 7): Disturbed Sites and Areas Suitable for RE 
Development 

 

The final step in the REMP takes into account Step 6 and also includes locations of existing highly disturbed 
land uses in the County. Certain lands and land uses are more suitable and compatible for the location of 
renewable energy facilities. Small renewable energy facilities such as rooftop and accessory ground-
mounted systems are suitable and compatible with most residential and nonresidential land uses and can 
be easily added to existing development or incorporated into new development. Larger-scale renewable 
energy facilities, however, have traditionally been located on undeveloped lands and have required more 
siting considerations than smaller facilities. Best practice on the siting of renewable energy facilities and 
the current characteristics of lands and land uses in the county identifies disturbed land as a viable and 
desirable location for renewable energy facilities. 

Disturbed lands refer to areas where the natural environment has been altered by human activity to a 
point of significant change. Lands that meet the County definition of development also qualify as 
disturbed lands. Many of these disturbed lands include former industrial lands or those otherwise 
contaminated by potentially hazardous materials. Map 7 includes sites identified by the U.S. 
Environmental Protection Agency (EPA) as part of its “Re-Powering America’s Lands” program. Through 
this program, EPA is encouraging renewable energy development on current and formerly contaminated 
lands, landfills, and mine sites when it is aligned with the community’s vision for the site. This initiative 
identifies the renewable energy potential of these sites and provides other useful resources for 
communities, developers, industry, state and local governments or anyone interested in reusing these 
sites for renewable energy development. Federal grants and other financial support are also available to 
developers installing renewable energy facilities within these sites. 

In addition to Map 7 showing areas under EPA’s Re-Powering Program sites (i.e., Brownfields, California 
Department of Toxic Substance Control Cleanup Program, Landfill Methane Outreach Program, and 
Resource Conservation and Recovery Act), San Bernardino County point data for designated disturbed 
lands have also been utilized. These include airports and waste disposal sites (i.e., landfills and transfer 
stations). Attachment C provides a detailed listing of the specific disturbed sites shown in the Step 7 map. 
In addition, Attachment D provides the workflow for all seven steps described above in a one-page 
graphic. 
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5. Conclusions 

Attachment A, Map 7, shows the areas found more suitable for encouraging small-scale solar facilities 
within lands under the County’s jurisdiction. These areas total 314,002 acres (shown in green on map of 
Step 7) and are primarily located within the west-southwest portions of the County. As shown in Map 7, 
these areas include both disturbed lands and previously disturbed sites. As discussed earlier within Section 
4, Map 7, disturbed lands are considered a viable and desirable location for the siting of renewable energy 
facilities. These lands are either currently disturbed or are in areas expected to be disturbed in the future 
(e.g., lands set aside for industrial or resource extraction uses). Also identified in Map 7 are developed 
and underutilized areas within the County that provide potential for further development. While these 
areas may not have industrial contamination, they generally reflect areas where some degree of human 
alteration has occurred. Therefore, these sites are disturbed, with moderate to good potential for 
renewable energy development. The general areas found suitable for renewable energy development are 
also located proximate to key population centers within the County (cities of Barstow, Victorville, 
Twentynine Palms, and San Bernardino). This map will be used with the Renewable Energy and 
Conservation Element to guide development of future renewable energy facilities to preferred areas. 
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ATTACHMENT C ‐ REMP Step‐7 Disturbed Sites

EPA RE‐POWERING AMERICA PROGRAM SITES

PROGRAM SITE NAME ADDRESS CITY COUNTY ZIP CODE
Brownfield SANTA FE DEPOT 455 N. 6th Street COLTON SAN BERNARDINO 92408
California DTSC Cleanup Program BARSTOW DISPOSAL SITE EXETER STREET AND WESTON AVENUE BARSTOW SAN BERNARDINO 92311
California DTSC Cleanup Program BARSTOW‐DAGGETT AIRPORT OFF HWY40, ON HIDDEN SPRINGS ROAD BARSTOW SAN BERNARDINO 92331
California DTSC Cleanup Program HELENDALE AUXILIARY FIELD #2 BARSTOW SAN BERNARDINO  
California DTSC Cleanup Program KRAMER POTASH PLANT BARSTOW SAN BERNARDINO  
California DTSC Cleanup Program MCSC BARSTOW BARSTOW SAN BERNARDINO  
California DTSC Cleanup Program VICTORVILLE PBR N‐2 BARSTOW SAN BERNARDINO  
California DTSC Cleanup Program VICTORVILLE PBR Z located 47 miles east of Victorville, CA in  BARSTOW SAN BERNARDINO 92338
California DTSC Cleanup Program BIG BEAR AUXILIARY AIRPORT BIG BEAR SAN BERNARDINO  
California DTSC Cleanup Program SOUTHERN PACIFIC TRANSPORTATION COMPANY 19100 SLOVER AVENUE BLOOMINGTON SAN BERNARDINO 92316
California DTSC Cleanup Program GATX RAIL PEPPER & SLOVER ST COLTON SAN BERNARDINO 92324
California DTSC Cleanup Program GENERAL AMERICAN TRANSPORTATION CORP. SLOVER & PEPPER AVENUE COLTON SAN BERNARDINO 92324
California DTSC Cleanup Program CONDOR FIELD #3 10 Miles West‐Northwest of 29‐Palms COYOTE DRY LAKESAN BERNARDINO 92277
California DTSC Cleanup Program OPERATIONAL SITE NORTON CREASTLINE SAN BERNARDINO  
California DTSC Cleanup Program MODIFICATION CNTR NO 1 (4 MILES EAST OF) DAGGETT SAN BERNARDINO  
California DTSC Cleanup Program ADVANCED ENVIRONMENTAL INC 13579 WHITTRAM AVE FONTANA SAN BERNARDINO 92335
California DTSC Cleanup Program CALIFORNIA STEEL INDUSTRIES INC 14000 SAN BERNARDINO AVENUE FONTANA SAN BERNARDINO 92335
California DTSC Cleanup Program CALIFORNIA STEEL INDUSTRIES, INC. 14000 San Bernardino Avenue FONTANA SAN BERNARDINO 92335
California DTSC Cleanup Program CHEMWEST INDUSTRIES 13425 SAN BERNARDINO AVENUE FONTANA SAN BERNARDINO 92335
California DTSC Cleanup Program CHEMWEST INDUSTRIES INC 13425 SAN BERNARDINO AVE FONTANA SAN BERNARDINO 92335
California DTSC Cleanup Program ECOLOGY CONTROL INDUSTRIES 13738 SLOVER AVE FONTANA SAN BERNARDINO 92337‐7067
California DTSC Cleanup Program KAISER STEEL 9400 Cherry Avenue FONTANA SAN BERNARDINO 92335
California DTSC Cleanup Program KAISER VENTURES INC 9400 CHERRY AVE FONTANA SAN BERNARDINO 92335
California DTSC Cleanup Program MASTER HALCO, INC. 9129 Cherry Avenue FONTANA SAN BERNARDINO 92334
California DTSC Cleanup Program SHAWCOR PIPE PROTECTION LLC 14000 San Bernardino Avenue, Building RFONTANA SAN BERNARDINO 92335
California DTSC Cleanup Program VISTA METALS 13425‐35 WHITTRAM FONTANA SAN BERNARDINO 92335
California DTSC Cleanup Program LUCERNE LAKE BOMB RANGE LUCERNE LAKE SAN BERNARDINO  
California DTSC Cleanup Program MOHAWK LEAD MINES MOHAWK HILL SAN BERNARDINO  
California DTSC Cleanup Program CHEVRON MINING INC 67750 BAILEY RD MOUNTAIN PASS SAN BERNARDINO 92366
California DTSC Cleanup Program ABANDONED REFINERY SITE 31884 MT. VEIW NEWBERRY SPRINSAN BERNARDINO 92365
California DTSC Cleanup Program POWER‐FLO BATTERY CO 5312 MISSION BLVD ONTARIO SAN BERNARDINO 91761
California DTSC Cleanup Program RIVERSIDE CEMENT COMPANY ‐ ORO GRANDE 19409 NATIONAL TRAIL HIGHWAY ORO GRANDE SAN BERNARDINO 92368
California DTSC Cleanup Program GENE PUMPING PLANT 158000 MWD ROAD PARKER DAM SAN BERNARDINO 92267
California DTSC Cleanup Program LARRY ZELKE RESIDENCE (2) 6061 RIVERSIDE AVENUE RIALTO SAN BERNARDINO 92376
California DTSC Cleanup Program FORWD RELAY STATION 1‐M S SAN BERNARDINOSAN BERNARDINO  
California DTSC Cleanup Program GEORGE OM ANNEX SAN BERNARDINOSAN BERNARDINO  
California DTSC Cleanup Program GERALD HOBBS PROPERTY 7194 Conejo Drive SAN BERNARDINOSAN BERNARDINO 92404
California DTSC Cleanup Program NORTH AMERICAN CHEMICAL CO ‐ LLX SO. PIT 13200 MAIN STREET TRONA SAN BERNARDINO 93562
California DTSC Cleanup Program TRONA POTASH PLANT TRONA SAN BERNARDINO  
California DTSC Cleanup Program SAN ANTONIO DAM UPLAND SAN BERNARDINO  
California DTSC Cleanup Program VICTORVILLE PBR NO 2 8 Miles East of Victorville VICTORVILLE SAN BERNARDINO 92307
California DTSC Cleanup Program VICTORVILLE PBR NO 3 10 Miles Northeast of Victorville VICTORVILLE SAN BERNARDINO 92392
California DTSC Cleanup Program VICTORVILLE PBR NO 6 4 Miles North of Lucerne Valley VICTORVILLE SAN BERNARDINO 92356
California DTSC Cleanup Program VICTORVILLE PBR NO 8 26 Miles East of Victorville VICTORVILLE SAN BERNARDINO 92395
California DTSC Cleanup Program CALICO TAILINGS AREA Site of former mills APN: 051‐708‐119, 05YERMO SAN BERNARDINO 92398
California DTSC Cleanup Program RECONSIGNMENT PT DEPOT YERMO SAN BERNARDINO  
Landfill Methane Outreach Program BAKER REFUSE DISPOSAL SITE 72799 Soda Baker Road BAKER SAN BERNARDINO 92309
Landfill Methane Outreach Program BARSTOW SANITARY LANDFILL 32553 Barstow Road BARSTOW SAN BERNARDINO 92311
Landfill Methane Outreach Program HESPERIA REFUSE DISPOSAL SITE 7 miles South on Hesperia Road HESPERIA SAN BERNARDINO 92345
Landfill Methane Outreach Program LENWOOD‐HINKLEY REFUSE DISPOSAL SITE 37751 Lenwood Road LENWOOD SAN BERNARDINO 92311
Landfill Methane Outreach Program LUCERNE VALLEY DISPOSAL SITE Camp Rock Road LUCERNE VALLEY SAN BERNARDINO 92356
Landfill Methane Outreach Program MITSUBISHI CEMENT PLANT CUSHENBURY LF 5808 State Highway 18 LUCERNE VALLEY SAN BERNARDINO 92356
Landfill Methane Outreach Program NEWBERRY SPRINGS DISPOSAL SITE Poniete Drive 3 miles South of Highway 6 NEWBERRY SPRINSAN BERNARDINO 92365
Landfill Methane Outreach Program ORO GRANDE LF 19409 National Trails Highway ORO GRANDE SAN BERNARDINO 92368
Landfill Methane Outreach Program PHELAN REFUSE DISPOSAL SITE 10130 Buckwheat Road PHELAN SAN BERNARDINO 92371
Landfill Methane Outreach Program TRONA‐ARGUS REFUSE DISPOSAL SITE 83000 1st Street TRONA SAN BERNARDINO 93562
Landfill Methane Outreach Program VICTORVILLE SANITARY LANDFILL 18600 Stoddard Wells Road VICTORVILLE SAN BERNARDINO 92392
RCRA GATX RAIL 20878 SLOVER STREET COLTON SAN BERNARDINO 92324
RCRA KAISER VENTURES, INC. 13429 SAN BERNARDINO AVE FONTANA SAN BERNARDINO 92334



Airports
Holiday Ranch Airport
Big Bear City Airport
Boron Airstrip
Barstow Daggett County Airport
Iron Mountain Pumping Plant Airport
Palisades Ranch Airport
Hi Desert Airport
Rabbit Ranch Airport
Gene Wash Reservoir Airport
Crosswinds Airport
Harvard Airport
Helendale Auxiliary Airport (historical)

Waste Disposal Sites Address
Victorville Landfill 18600 Stoddard Wells Road, Victorville
Barstow Landfill 32553 Barstow Road, Barstow, CA
Newberry SpringsTransfer Station Poniente Road, Newberry Springs, CA
Baker Transfer Station Kelbaker Road (South Of I‐15) Baker, CA
Trona‐Argus Transfer Station 83000 First Street, Trona, CA
Phelan (Sheep Creek) Transfer Station 10130 Buckwheat Road, Phelan, CA



 
Attachment 5

REMP Workflow 



Attachment D – REMP Workflow



APPENDIX C 
Funding Tools 



SPARC Phase 2 - Webinar
Funding Tools

April 28, 2016

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

SunShot Initiative

Single Family Affordable Solar Housing (SASH)

Description:

ligibility:

Sample Use Of Funds:

Description:

Eligibility:

Sample Use Of Funds:

Controlled by the U.S. Department of Energy Solar Energy Technologies Office. The

program provides funding for photovoltaics, concentrating solar power, systems integration, technology

to market, and soft costs projects.

E The program is a competitive solicitation program open to universities, national laboratories,

federal, state, and local governments and non-government agencies and advocacy groups.

Collaboration projects are encouraged.

Request for funds can be for infrastructure, financial and technical assistance.

Examples can include to market, cooperative research, development of new projects by

private companies. All projects must drive down the cost of solar electricity to $0.06 per kilowatt-hour or

$1 per watt (not including incentives).

Program provides incentives to qualified low-income homeowners to help offset the costs

of a solar electric system. The SASH program is overseen by the California Public Utilities Commission

(CPUC) and administered by GRID Alternatives, a non-profit organization. It provides services through

community partners, volunteers and job trainees to implement solar power and energy efficiency for low-

income families.

Applicants must:

Receive electrical service from Pacific Gas & Electric (PG&E), Southern California Edison (SCE),

or San Diego Gas & Electric (SDG&E).

Own and live in their home.

Have household income that is 80% or below of the area median income based on the previous

year's tax return.

Live in a home defined as "affordable housing" as defined by California Public Utilities.
Examples include:

Single-family home has a resale restriction or an equity sharing agreement with a

public entity or nonprofit affordable housing provider.

Single-family home is part of a multi-family complex supported by public funds to

enable selling the home at an affordable cost to low income families. Resale is

restricted to selling the home to other low income families.

Single-family home was purchased through a first time homebuyer program or loan

program that uses state or federal HOME funding - and contains a qualifying resale

restriction or equity sharing agreement.

Other: Implicit resale restrictions.

SASH provides qualifying low-income homeowners up-front rebates to defray

the costs of installing a solar electric system.

technology

Jill Dominguez: Essergy Consulting Administrative Draft 

Source: United States Department of Energy.
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SB 535

Description:

Eligability:

Sample Use Of Funds:

Potential administering agencies: Strategic Growth

Council (SGC)

Potential administering agencies: ARB, CalSTA/CTC, Caltrans/Local Transit Agencies

Potential administering agencies: ARB,

CalSTA/CTC, Caltrans/Local Transit Agencies

Potential

administering agencies: CalSTA/CTC, Caltrans/Local Transit Agencies, SGC

Potential administering agencies: Cal Recycle, California Department of Food

and Agriculture (CDFA)

Potential

administering agencies: Department of Community Services and Development (CSD) and

California Energy Commission (CEC)

Disadvantaged communities in California are specifically targeted for investment of

proceeds from the State cap-and-trade program. A quarter of the proceeds from the Greenhouse Gas

Reduction Fund must also go to projects that provide a benefit to disadvantaged communities (DAC).

A minimum of 10 percent of the funds must be for projects located within disadvantaged

communities. Projects must meet one or more the following criteria: improve public health, quality of life

and economic opportunity through qualified projects that create energy efficiency through public transit,

low-carbon transportation and affordable housing.

List of eligible areas:

n affordable housing project located in a disadvantaged community and near transit can be

complemented with a clean car sharing program that improves mobility and air quality for

disadvantaged community residents.

Low Carbon Transportation: Projects will achieve Green House Gas (GHG) reductions through the

use of zero and near zero-emission passenger vehicles, buses, trucks, and freight technology.

Project provides greater mobility and increased access to clean transportation for DAC residents by

placing services that are accessible by walking within ½ mile of a DAC, including ride-sharing, car-

sharing, or other advanced technology mobility options (e.g., neighborhood electric vehicles,

vanpooling, shuttles, bike sharing services).

Transit Projects: Projects will achieve GHG reductions by reducing passenger vehicle miles

traveled through incentives, infrastructure, or operational improvements (e.g., providing better bus

connections to intercity rail, encouraging people to shift from cars to transit).

Waste Diversion and Utilization: Projects will achieve GHG reductions by diverting waste from

landfills or agricultural operations (e.g., composting operations, dairy digesters, anaerobic digestion,

and recycling.

Energy Efficiency and Renewable Energy: Projects will achieve GHG reductions by increasing

energy efficiency or renewable energy generation (e.g., more efficient heating, ventilation and air

conditioning equipment, installation of solar water heaters and photovolaic systems, upgraded

lighting systems, better building envelopes such as insulation and window shading devices, energy

management systems, more efficient fans, motors, pumps and variable speed controls.

� A

�

�

�

�

�

http//www.calepa.ca.gov/EnvJustice/GHGInvest/Documents/SB535List.xls

Jill Dominguez: Essergy Consulting Administrative Draft 

Source: United States Department of Energy.
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CalEPA Environmental Justice Small Grants and Funding Opportunities

Description:

Eligability:

Sample Use Of Funds:

A minimum $1 million in grant funds is available for the 2016 grant cycle. The maximum

amount of a grant provided is $50,000. The grant term is 12 months. (2016 closed)

Applicants are limited to non-profit entities 501 (c)(3), or federally recognized Tribal

governments (501(c)(4) are not eligible to apply for this funding).

Grant applicants were asked to demonstrate in their applications how their

projects will address one or more of the following goals in communities that are disproportionately

affected by environmental pollution or are especially sensitive to environmental pollution due to socio-

economic factors:

Improve Access To Safe and Clean Water.

Address Climate Change Impacts Through Community Led Solutions - projects may include saving

money and improving community resilience through energy efficiency, greening communities, water

conservation and increased biking and walking.

Reduce The Potential For Exposure To Pesticides And Toxic Chemicals - before they are generated

and may also include measures to minimize or prevent exposure where chemicals and pesticides

are used legally.

Promote Community Capacity Building - Improve communities and tribes understanding of the

technical and procedural aspects of environmental decision making - examples of these efforts

include training and educational programs on governance and regulatory processes.

Promote Development of Community-Based Research That Protects and Enhances Public Health

and The Environment. Collaborative efforts between academic researchers and community based

organizations encouraged.

Address Cumulative Impacts Through Collaboration Between Community-Based Organizations and

Local Government.

�

�

�

�

�

�

Jill Dominguez: Essergy Consulting Administrative Draft 

Source: United States Department of Energy.



� Sample Use Of Funds: The basic ESPC process is as follows:

Facility owner decides to utilize the ESPC process and competitively selects an ESCO.

Owner issues a contract to the ESCO, to conduct energy audit of the facilities and develop an

implementation proposal, which identifies potential energy conservation measures (ECMs). A wide

variety of measures can be part of an ESPC project. State legislation is often open-ended on the

types of measures that may be included, but legislation may restrict the budget categories that can

be used to pay for such measures. The ESCO will identify each potential measure and estimate the

itemized cost and saving, but the bottom line is what determines which bundle of measures can be

included in the ESPC project. That is, some measures with short payback periods (e.g., lighting)

can offset the longer payback periods of boiler and chiller replacements or renewable energy

systems, if they're bundled under one contract.

Owner and ESCO negotiate and finance ESPC and arrange for up-front financing. To date, one of

the most common financing mechanisms for a government ESPC project is a municipal tax-exempt

lease-purchase agreement. A number of national-level financing companies are knowledgeable

about this ESPC approach, seek out such financing opportunities, and provide this type of

agreement. Also, consider internal financing or bonds and compare the rates and benefits.

ESCO implements agreed-upon ECMs, then monitors energy savings success through

measurement and verification.

�

�

�

�

�

�

�

Energy Savings Performance Contracting (ESPC)

Description:

Eligability:

Energy Savings Performance Contracting is a budget-neutral approach to make building

improvements that reduce energy and water use and increase operational efficiency. By partnering with

an energy service company (ESCO), a facility owner can use an ESPC to pay for today's facility

upgrades with tomorrow's energy savings without tapping into capital budgets. State and local

governments can implement ESPC projects in their own facilities, as well as promote and support ESPC

projects through ESPC programs.

Ideal candidates for ESPC projects include any large building or group of buildings such as

city, county, and state buildings, schools, hospitals, commercial office buildings, and multi-family

buildings. The size and scope of projects are governed by the savings opportunities in facilities, the

types of funding sources that can be applied, the minimum size project an ESCO is willing to manage,

and the financing capability. Government facilities are generally good candidates for ESPC projects,

because with long-term ownership of the facilities, governments allow for 10- to 20-year financing terms.

In contrast, commercial facilities often have a 3-year payback threshold and may reject a comprehensive

ESPC.

SPARC Phase 2 - Webinar
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Source: United States Department of Energy.
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Type of Bond Private Use Allowed? Allocation Process Expiration Date

Public Bonds Yes Varies by state and locality Ongoing issuances

Qualified Energy

Conservation

Bonds

Yes, up to 30% of allocation.

No limit for

"Green Community

Programs."

$3.2 billion allocated by

population to states

and large localities

(100,000+)

No expiration date

New Clean

Renewable Energy

Bonds

No

$1.6 billion allocated to

governmental bodies,

municipal utilities,

and cooperative

electric companies

Valid for 3 years

after allocation

received

Tax-Exempt Bond

Financing for

Nonprofit

Organizations and

Industries

Yes Varies by state and locality Ongoing issuances

Bonds for Financing Energy Projects

April 28, 2016JillDominguez:Essergy Consulting Administrative Draft 

Source: United States Department of Energy.
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Resources to Pay for Clean Energy

provides information on tools, resources, and best

practices to help state and local governments plan for and implement clean energy projects.

http://energy.gov/eere/slsc/all-state-local-solution-center-resources

State And Local Solution Center Resources

Resource Guide:

�

�

�

Department of Commerce Economic Development Administration

: Commonly referred to as the bricks and mortar grant. Funds can be used to build

infrastructure, such as, skill-training facilities, energy efficient infrastructure, brownfields

redevelopment and land purchases.

: DA most flexible program. EAA can fund market and

environmental studies, construction grants, capitalize or recapitalize revolving loan funds and

planning grants. There are two types of planning grants: development, updating or

refinement of a Comprehensive Economic Development Strategy (CEDS) and

that support activities identified in a CEDS, such as infrastructure improvements, including

site acquisition, site preparation, construction, rehabilitation and equipping of facilities.

The project MUST meet :

for the most recent 24-month period at least one percentage point greater

than the national average unemployment rate;

that is 80% or less of the national average per capita income; or

, as determined by EDA. For example, loss of significant number of jobs in last

24 month period or presidentially declared disaster areas.

Eligibility: Non-profits, cities, counties, States and institutions of higher education.

Types Of Grants:

Public Works

Economic Adjustment Assistance (EAA)

Economic Distress Criteria

Unemployment rate

Per capita income

“Special Need”

�

�

�

�

�

�

Strategy Grants,

Implementation

Grants

website: www.eda.gov

Jill Dominguez: Essergy Consulting Administrative Draft 



APPENDIX D 
Literature Review 



Appendix D 

May 2016 D-1   

APPENDIX D: LITERATURE REVIEW 

Black, Geoffrey, Donald Holley, David Solan, and Michael Bergloff. Fiscal and economic impacts of state 
incentives for wind energy development in the Western United States. Renewable and Sustainable 
Energy Reviews 34 (2014) 136–144. http://www.ourenergypolicy.org/wp-content/uploads/2015/06/
fiscal-and-economic-impacts-of-state-incentives-for-wind-energy.pdf.  

This article focuses on measures taken at the state level in the form of financial incentives and renewable 
portfolio standards to support wind development. It reviews the fiscal impacts of the financial incentives 
on state tax revenues and how removal of those incentives affects the state tax revenues. It concludes 
that the removal of incentives results in a net loss of tax revenues as well as negative economic impacts 
by hindering the development of wind energy projects. It is shown that the economic benefits from wind 
development result in a positive fiscal impact by increasing tax revenues for state and local governments. 
While most example projects are large scale – the tax incentives example in Idaho were originally for 
projects generating at least 25 kW (this size limit was raised to 10 MW in 2008) and two of the example 
projects were smaller than this size.   

Busard, J; Soglin, B. 2013. “Small Wind Innovation Zone, Johnson Count, Iowa.” Iowa State Association 
of Counties. http://www.iowacounties.org/wp-content/uploads/2013/06/Small-Wind-Innovation-
Zone-nomination-Final-Report.pdf. 

J. Busard and B. Soglin summarize the Small Wind Innovation Zone Program that has been implemented 
in Johnson County, Iowa. To qualify for the designation, the Johnson County Board of Supervisors 
approved amendments to its Unified Development Ordinance, permitting private wind generators within 
all zoning districts as accessory uses and distributed wind generators as conditionally permitted uses. 
Staff and political leadership in Johnson County recognized the importance of changing policies and 
ordinances to promote and increase the use of Iowa’s abundant wind. Benefits to residents in the Small 
Wind Innovation Zones include: (1) first consideration for available renewable energy tax credits for new 
turbine owners, and (2) an expedited application process for interconnecting small wind energy systems 
with the local electric utility’s grid. 

BusinessWire. 2011. KB Home and City of Lancaster Partnership Launces Antelope Valley’s First Solar 
Standard Community. July 6. http://www.businesswire.com/news/home/20110706005524/en/KB-
Home-City-Lancaster-Partnership-Launches-Antelope. 

This news release describes the City of Lancaster’s partnership with developer KB Home to incorporate 
solar power systems as a standard feature in a new residential community. The city agreed to waive 
certain municipal development fees for the project and fast-tracked it through the approval process. 

California Energy Commission. 2014. Estimated Cost of New Renewable And Fossil Generation in 
California. http://www.energy.ca.gov/2014publications/CEC-200-2014-003/CEC-200-2014-003-SD.pdf 

This report presents estimates of the current and future costs to build and operate conventional fossil-
fueled generation as well as renewable generation. As further discussed in this report, the cost to build 
and operate a new power plant in California depends on which technology is built, where it is located, 
how much the plant runs, and the financial cost associated with startup. The estimates contained within 
this report are useful for policy decisions at the CPUC and California ISO. 

http://www.ourenergypolicy.org/wp-content/uploads/2015/06/fiscal-and-economic-impacts-of-state-incentives-for-wind-energy.pdf
http://www.ourenergypolicy.org/wp-content/uploads/2015/06/fiscal-and-economic-impacts-of-state-incentives-for-wind-energy.pdf
http://www.iowacounties.org/wp-content/uploads/2013/06/Small-Wind-Innovation-Zone-nomination-Final-Report.pdf
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http://www.businesswire.com/news/home/20110706005524/en/KB-Home-City-Lancaster-Partnership-Launches-Antelope
http://www.businesswire.com/news/home/20110706005524/en/KB-Home-City-Lancaster-Partnership-Launches-Antelope
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California Energy Commission. 2009. A Step by Step Toolkit for Local Governments to Go Solar. http://
www.energy.ca.gov/2009publications/CEC-180-2009-005/CEC-180-2009-005.PDF 

This report contains information and strategies which can be implemented on a local level to bring solar 
power and energy to a community, as well as information on the New Solar Homes Partnership. The New 
Solar Homes Partnership was created to encourage installation of solar systems in new home 
construction statewide and provides financial incentives and other forms of support. 

Campbell, B. and Mahrer, E. (2016), Community Solar Is Potential Resolution for Distributed-
Generation Challenges. Nat. Gas Elec., 32: 9–15. doi: 10.1002/gas.21889. http://onlinelibrary.wiley.
com/doi/10.1002/gas.21889/pdf 

This paper provides an overview of community solar programs including a market outlook, and a 
historical review of why community solar programs are becoming feasible, including the potential 
benefits to the utility companies. The paper also provides a summary of the administration techniques 
which are being used to manage a community solar program, and the costs and benefits of different 
approaches. The paper then describes techniques to maximize the benefits of community solar including 
scale, siting, and an upcoming forecast on the community solar market. 

Carnegie, Rachel; Douglas Gotham; David Nderitu; Paul V. Preckel. 2013. Utility Scale Energy Storage 
Systems: Benefits, Applications, and Technologies. June. http://www.purdue.edu/discoverypark/
energy/assets/pdfs/SUFG/publications/SUFG%20Energy%20Storage%20Report.pdf 

This article looks at the reasons energy storage is needed for the electric grid including the applications 
of energy storage. It also describes the different energy storage technologies: mechanical, 
electrochemical, electrical and magnetic field storage, and thermal energy. For each type of energy, the 
article considers the efficiency of the storage device, the maturity of the technology, and calculates an 
annualized cost estimate based on expected use of the device over its lifetime.  

Center for Climate Strategies. 2013. Spurring Local Economic Development with Clean Energy 
Investments: Lessons from the Field. November. 

This document provides four case studies of clean energy initiatives that have spurred local economic 
development. One of these cases includes the Steel Winds project in the state of New York, which is 
located on the site of a former Bethlehem Steel plant. The wind project has provided approximately 
$190,000 in annual local tax revenues, and has transformed the visual image of the city along the lake 
by re-vegetating old slag heaps 

Deutsche Bank Markets Research. 2015. Crossing the Chasm: Solar Grid Parity in a Low Oil Price Era. 
https://www.db.com/cr/en/docs/solar_report_full_length.pdf 

As part of the article on solar grid parity, the Deutsche Bank includes a section called Storage: The Missing 
Link of Solar Adoption. This section notes that batteries at an economically competitive price would 
greatly enhance solar penetration and that it is likely that storage will be deployed on a large scale by 
2020. It provides estimates of storage costs and highlights the benefits of storage overall. It provides a 
brief overview of the storage technologies and discusses the SCE storage procurement.  

Distributed Wind Energy Association. 2015. DWEA Distributed Wind Vision – 2015-2030: Strategies to 
reach 30 GW of “behind-the-meter” wind generation by 2030. March. http://distributedwind.org/wp-
content/uploads/2012/08/DWEA-Distributed-Wind-Vision.pdf 

This article provides an overview of the current (2014) state of distributed wind in the United States and 
provides recommended guidelines for how to grow this market to 30 GW by 2030. It includes policy 

http://www.energy.ca.gov/2009publications/CEC-180-2009-005/CEC-180-2009-005.PDF
http://www.energy.ca.gov/2009publications/CEC-180-2009-005/CEC-180-2009-005.PDF
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recommendations that would promote this technology, helping to increase the market and 
simultaneously reduce the cost per kWh.  

Eyer, Jim and Garth Corey. 2010. Energy Storage for the Electricity Grid: Benefits and Market Potential 
Assessment Guide. http://www.sandia.gov/ess/publications/SAND2010-0815.pdf 

This report describes technology-neutral framework for assessing benefits from and market potential for 
energy storage. The article considers ways to combine the storage applications and benefits into valuable 
propositions for the grid. It also discusses high-level estimates of lifecycle benefits and maximum market 
potential. Storage benefits identified include electric supply, ancillary services, grid systems, end 
user/utility customer, renewables integration, and incidental. The document estimates the financial 
value and maximum market potential for each. The article also highlights key challenges for storage. 

Florida Keys Electric Cooperative. 2011. Harnessing the Power of Sunshine: FKEC First to Install Grid-
Connected Solar Arrays. http://www.fkec.com/Green/solararrays.cfm. 

This site provides an overview of the solar arrays installed by the Florida Keys Electric Cooperative (FKEC). 
FKEC received $1 million in funding from the Internal Revenue Service’s Clean Renewable Energy Bond 
program that was used to install 120 kilowatts of solar generation. 

Gagnon, Pieter, et al. 2016. Rooftop Solar Photovoltaic Technical Potential in the United States: A 
Detailed Assessment. http://www.ourenergypolicy.org/wp-content/uploads/2016/03/NREL.pdf 

This report estimates how much energy could be generated by installing photovoltaic generation systems 
on all suitable roof space within the continental United States. This report shows that California has the 
greatest potential to offset electricity use, as a full deployment of rooftop VP could generate roughly 74% 
of the electricity sold by utilities in 2013.   

Global Energy Network Institute. 2011. Review and Comparison of Different Solar Energy Technologies. 
http://www.geni.org/globalenergy/research/review-and-comparison-of-solar-technologies/Review-
and-Comparison-of-Different-Solar-Technologies.pdf 

This study provides descriptions of all various solar technologies (PV and solar thermal), examples, 
market competitiveness levels and related deployment levels, and recent/expected growth of solar 
capacity growth worldwide.  

Hoen, Ben; Jason P. Brown, Thomas Jackson, Ryan Wiser, Mark Thayer and Peter Cappers. 2013. A 
Spatial Hedonic Analysis of the Effects of Wind Energy Facilities on Surrounding Property Values in the 
United States. LBNL-636E. https://emp.lbl.gov/sites/all/files/lbnl-6362e.pdf. 

Hoen et al. collected and analyzed data from 27 counties in nine U.S. states (does not include California) 
on 67 different wind facilities to construct a model that investigates the average property value effects near 
turbines. Study used two types of models, an ordinary least squares model and a spatial-process model. 
The wind facilities used ranged from 1 turbine to 150 turbines and 1.5 MW to 300 MW, with a mean of 48 
turbines and 79 MW and a median of 35 turbines and 53 MW. Hoen et al. found no statistical evidence that 
home values near turbines were affected in the post-construction or post-announcement/pre-construction 
periods. This agrees with previous research on potentially analogous infrastructure (transmission lines, 
roads) which suggested that the property-value effect of wind turbines was likely to be small on average. 

http://www.sandia.gov/ess/publications/SAND2010-0815.pdf
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http://www.ourenergypolicy.org/wp-content/uploads/2016/03/NREL.pdf
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Institute for Local Self Reliance. 2016. Beyond Sharing: How Communities Can Take Ownership of 
Renewable Power. https://ilsr.org/wp-content/uploads/2016/04/Final-Beyond-Sharing-How-
Communities-Can-Take-Ownership-of-Renewable-Power.pdf 

This report reviews how communities have trended towards a shared solar model of generation. This 
model is where participants share the electricity output from a nearby solar array in the form of credits 
on their electricity bill. The report also reviews common hurdles for community renewable energy plans 
and strategies to overcome those hurdles. This report also covers the principles an ideal community 
renewable energy system should incorporate 

International Energy Agency. 2014. Technology Roadmap Solar Photovoltaic Energy. https://www.iea.
org/publications/freepublications/publication/TechnologyRoadmapSolarPhotovoltaicEnergy_
2014edition.pdf 

This study presents a detailed assessment of PV energy technologies, examines numerous economic and non-
economic barriers that hamper deployment, and identifies policy actions to overcome them. This study is 
addressed to a variety of audiences, including policy makers, industry, utilities, researchers and other interested 
parties.  

International Renewable Energy Agency. 2012. Renewable Energy Technologies Cost Analysis Series: 
Photovoltaic. https://www.irena.org/DocumentDownloads/Publications/RE_Technologies_Cost_Analysis-
SOLAR_PV.pdf 

Provides details on first, second, and third-generation PV technologies, global PV trends, details on PV 
system costs and performance, and cost reduction potential of new and emerging technologies.  

Interstate Renewable Energy Council. 2012. Community-Shared Solar: Diverse Approaches for a Common 
Goal. December. http://www.irecusa.org/community-shared-solar-diverse-approaches-for-a-common-goal/. 

This document provides three case studies that highlight different utilities’ approaches to offering 
community solar to their customers, which include an investor-owned utility (Tucson, AZ), a municipal 
utility (Colorado Springs, CO), and a cooperative utility (Upper and Middle Florida Keys, FL). 

Iowa Environmental Council. 2016. Our History. http://www.iaenvironment.org/about-us/our-history/. 

This site provides an overview of the Iowa Environmental Council and its role in solar and wind 
development in the state of Iowa. The Council approved Alliant Energy’s incentive program to help 
customers install small-scale renewable energy technologies. It also wrote a model Small Wind 
Innovation Zone ordinance and worked to pass new solar energy tax credits to support the installation 
of solar energy systems by homeowners and small businesses. 

Kaun, B. 2013. Cost-Effectiveness of Energy Storage in California: Application of the EPRI Energy 
Storage Valuation Tool to Inform the California Public Utility Commission Proceeding R. 10-12-007. 
http://www.cpuc.ca.gov/NR/rdonlyres/1110403D-85B2-4FDB-B927-5F2EE9507FCA/0/Storage_
CostEffectivenessReport_EPRI.pdf 

This article describes the application of the EPRI Energy Storage Valuation Tool simulation software that 
enables preliminary economic analysis of storage. The report looks at a range of energy storage cases 
including different uses, technologies, locations, and future market scenarios. These scenarios covered 
three different general use cases, including transmission-connected bulk energy storage, short-duration 
energy storage to provide ancillary services, and distribution-connected energy storage located at a 
utility substation. Under the case assumptions provided by the California Public Utilities Commission, the 
majority of the cases returned benefit-to-cost ratios greater than 1 and most cases returned breakeven 
capital cost of energy storage ranging from $1,000 to $4,000/ kW installed.  

https://ilsr.org/wp-content/uploads/2016/04/Final-Beyond-Sharing-How-Communities-Can-Take-Ownership-of-Renewable-Power.pdf
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Lancaster Choice Energy. 2016. Lancaster Choice Energy: FAQs. http://www.lancasterchoiceenergy.
com/lce-faqs.html 

This site provides an overview of Lancaster Choice Energy, which is the city of Lancaster’s power program. 
The Lancaster City Council determines energy rates through an annual rate-setting process based on the 
projected energy costs for that year. 

Lantz, E. and S. Tegen. 2009. Economic Development Impacts of Community Wind Projects: A Review and 
Empirical Evaluation. NREL/CP-500-45555. April 2009. http://www.nrel.gov/docs/fy09osti/45555.pdf 

Lantz and Tegen review existing literature on the economic development impacts of community wind 
projects. They present two primary conclusions: 1) construction-period impacts are often thought to be 
comparable for community and non-community facilities and 2) operations-period economic impacts 
are greater for community-owned projects. Wind projects create jobs and economic development, and 
community wind projects are shown to have increased impact both during the construction and 
operations-period of a wind power plant. Community wind is defined as projects at least partially owned 
by individuals or businesses in the state and local area surrounding the project.  

Lazard. 2015. Levelized Cost of Energy Analysis 9.0. https://www.lazard.com/media/2392/lazard-s-
levelized-cost-of-energy-analysis-90-key-findings.pdf 

This report contains an in depth study of alternative energy costs when compared to conventional 
generation. This report finds that the cost competitiveness and continued price decline of certain 
alternative energy technologies, the importance of transparent policies, as well as the necessity of 
diversifying generation supports an increasingly clean energy future.  

Market Realist. 2015. Solar Power Plants Less Costly to Build. http://marketrealist.com/2015/02/
solarpowerplantslesscostlybuildoperateothers/ 

This study compares the costs of construction of solar PV renewable energy with the efficiency of fossil 
fuel and nuclear energy.  

Mead, P. 2015. Lancaster, California’s Net-Zero Energy Goals Are Expanding the Community’s Future. 
July 14. http://www.govtech.com/fs/Lancaster-Califs-Net-Zero-Energy-Goals-Are-Expanding-The-
Communitys-Future.html 

In his report, P. Mead describes the City of Lancaster’s policies and programs that have been 
implemented in order to reach its goal of becoming a net-zero energy community. In 2014, Lancaster 
became the first California city to form a Community Choice Aggregation, known as Lancaster Choice 
Energy. Lancaster leverages private developers’ abilities to get interconnection agreements and then 
partners with these developers to purchase the energy. 

The Minnesota Project. 2009. Lessons & Concepts for Advancing Community Wind. http://windlibrary.
org/files/original/7e2bedf1869cb7650f8808a7da3a8a04.pdf 

This document provides three case studies of community wind projects in the Midwest, describe the 
keys to success, and list solutions for advancing community wind. One of the keys to success is financing 
and pricing. This section highlights the unique financial challenges for community wind including the 
upfront cost and need for community investment. The solutions for advancing community wind include 
numerous financial incentives including community-based energy development laws. These laws define 
the local ownership requirements and power off-take contract structures. Other incentives include rural 
utility service loans, investment tax credit or cash grant, net metering, etc.   
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National Renewable Energy Laboratory. 2015. Biomass Energy Basics and Biofuels. http://www.nrel.
gov/learning/re_biomass.html  

Detailed website with many links to literature regarding the many types of biomass fuels, including new 
and emerging biofuel sources. Also provides information regarding developing technology for cultivating 
biomass crops. 

National Renewable Energy Laboratory. 1997. Dollars from Sense. The Economic Benefits of Renewable 
Energy. http://www.nrel.gov/docs/legosti/fy97/20505.pdf 

This document contains a discussion of the direct economic benefits which would result from investing 
in renewable energy technologies.  

Peltier, R. 2007. Steel Winds Project, Lackawanna, New York. Power. December 15. http://www.
powermag.com/steel-winds-project-lackawanna-new-york/ 

This article summarizes the Steel Winds Project in Lackawanna, New York. Primary advantages of 
developing this project on a previously industrial site include reuse of the old roads and the old power 
lines to the mill that are used to push power back into the New York Independent System Operator grid 
for sale to retail customers. 

Shaffer, D. 2015. “Solar garden options rolling out for Xcel Energy customers in Minnesota.” Star 
Tribune. November 16. http://www.startribune.com/solar-garden-options-rolling-out-for-xcel-energy-
customers-in-minnesota/347919831/ 

This article by D. Shaffer describes the state of Minnesota’s Community Solar program, which allows 
customers of Xcel Energy to subscribe to a share of a solar garden owned and operated by the energy 
company. Every month, the subscribers are credited by Xcel at the higher rate for their share of the solar 
garden’s output. Most solar garden subscriptions are for 25 years, and the most popular are payment 
models with no upfront cost. In these pay-as-you go plans, solar subscribers pay a monthly amount to 
the operator, usually based on how much electricity is generated. One concern about solar gardens is 
the exclusion of financially strapped people who could benefit most from the savings. 

Sierra Club, Iowa Chapter. 2016. Renewable Energy Interconnection. http://www.sierraclub.org/sites/
www.sierraclub.org/files/sce/iowa-chapter/energy-globalwarming/Interconnection.pdf 

The Iowa Chapter of the Sierra Club published this document to describe standard interconnection rules 
for renewable energy as approved by the Iowa Utilities Board. The Iowa Chapter of the Sierra Club 
encourages counties and cities to develop streamlined processes for approving wind and solar 
distributed generation projects and to become a Small Wind Innovation Zone. The Iowa Chapter also 
supports feed-in tariffs (i.e. long-term contracts specifying how much a utility pays the owner of a wind 
turbine or solar panel per kilowatt-hour, over a set period of time). 

Slattery, M., Lantz, E., and Johnson, B. 2011. State and local economic impacts from wind energy 
projects: Texas case study. Energy Policy. Volume 39, Issue 12. December. http://www.sciencedirect.
com/science/article/pii/S0301421511007361 
This paper uses the Jobs and Economic Development Impacts (JEDI) model to estimate economic impacts 
from 1398 MW of wind power development in four counties in west Texas. Project-specific impacts are 
estimated at the local level (i.e., within a 100-mile radius around the wind farms) and at the state level. 
The primary economic policy question addressed is how investment in wind energy affects the state and 
local communities where the wind farms are built. During the four-year construction phase 
approximately 4100 FTE (full time equivalents) jobs were supported with turbine and supply chain 
impacts accounting for 58% of all jobs generated. Total lifetime economic activity to the state from the 
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projects equated to more than $1.8 billion, or $1.3 million per MW of installed capacity. The total 
economic activity to the local communities was also substantial, equating to nearly $730 million over the 
assumed 20-year life cycle of the farms, or $0.52 million per MW of installed capacity. Given the current 
level of impacts observed, and the potential for increased impacts via greater utilization of instate 
manufacturing capacity and the development of trained wind industry specific laborers, Texas appears 
to be well positioned to see increasing impacts from continued wind development. 

Solar Garden Institute. 2016. Solar Gardens Community Power: Frequently Asked Questions. http://
www.solargardens.org/frequently-asked-questions/ 

This site provides an overview of the Solar Garden Institute, and outlines steps for organizing a solar 
garden. Solar Garden Institute is a public outreach and advocacy non-profit that promotes solar energy. 

Sonoma Clean Power. 2016. Sonoma Clean Power: FAQ. http://sonomacleanpower.org/faq/ 

This site provides an overview of Sonoma Clean Power, which is the electricity provider for Sonoma 
County, California. This not-for-profit agency is independently run by the Sonoma County cities that have 
joined the program (i.e., Cloverdale, Cotati, Petaluma, Rohnert Park, Santa Rosa, Sebastopol, Sonoma, 
and the Town of Windsor) as well as the unincorporated areas in the county. 

Sonoma Clean Power. 2015. “Sonoma Clean Power Contracts to Build Largest US Floating Solar Project.” 
Press Release. February 27. https://sonomacleanpower.org/wp-content/uploads/2014/02/SCP-
Contracts-to-Build-Floating-Solar.pdf 

This news release describes Sonoma Clean Power’s contract with Pristine Sun to build up to 12.5 
megawatts of floating solar panels on irrigation water storage ponds. This project would become the 
largest floating solar project in the nation, and the second largest in the world. The systems will be 
installed on six different storage ponds, two in northwest Santa Rosa and four in the Sonoma Valley. 
Development is expected to be completed by the end of 2016, and it will supply enough power for 3,000 
homes at completion. The Water Agency has identified additional potential sites for floating solar at local 
wineries and is planning to assist local vintners in developing smaller scale projects. 

Tucson Electric Power. 2016a. Support Local Solar Energy. https://www.tep.com/news/pluggedin/
community-solar/ 

This site provides an overview of Tucson Electric Power and its Bright Tucson Community Solar Program. 
Tucson Electric Power is an investor-owned utility that services the Tucson metropolitan area. Under its 
Community Solar Program, customers purchase 150-kilowatt-hour blocks of solar energy generated at 
sites throughout Tucson Electric Power's service territory. Based on average residential usage, a 
customer enrolled in the program could cover all electricity requirements with solar for an extra $18 per 
month. The associated surcharge discounts offset a significant portion of that amount, and locking into 
a rate for 20 years may provide additional savings. 

Tucson Electric Power. 2016b. Renewable Energy Tracker. https://www.tep.com/tracker/ 

This site provides maps showing the location of Tucson Electric Power’s renewable energy facilities. 
Tucson Electric Power has several utility-scale solar arrays, as well as two wind turbine systems (10 MW 
and 51 MW) and a gas-to-energy project at Los Reales Landfill. 

http://www.solargardens.org/frequently-asked-questions/
http://www.solargardens.org/frequently-asked-questions/
http://sonomacleanpower.org/faq/
https://sonomacleanpower.org/wp-content/uploads/2014/02/SCP-Contracts-to-Build-Floating-Solar.pdf
https://sonomacleanpower.org/wp-content/uploads/2014/02/SCP-Contracts-to-Build-Floating-Solar.pdf
https://www.tep.com/news/pluggedin/community-solar/
https://www.tep.com/news/pluggedin/community-solar/
https://www.tep.com/tracker/
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U.S. Department of Energy. 2015. Biomass Technology Basics. http://energy.gov/eere/energybasics/
articles/biomass-technology-basics 

Detailed website with many links to literature regarding the many types of biomass fuel—organic matter 
such as plants, residue from agriculture and forestry, and the organic component of municipal and 
industrial wastes that can be used to produce fuels, chemicals, and power.  

U.S. Department of Energy: Energy Efficiency & Renewable Energy. 2014. 2014 Distributed Wind 
Market Report. http://windlibrary.org/files/original/e5d012b0504755e0b859be4d61c21c6f.pdf 

Distributed wind cumulative capacity reached a total of 906 MW from almost 74,000 wind turbines. 
Twenty-three states added 63.6 MW of new distributed wind capacity representing $170 million in 
investment. Market for distributed wind using large-scale turbines (greater than 1 MW) grew in 2014 but 
markets for distributed wind system using small and mid-size wind turbines (up to 100 kW and between 
101 kW to 1 MW, respectively) struggled since achieving strong sales in 2008 through 2012. A strong 
export market for U.S.-manufactured small wind turbines supports domestic manufacturing and supply 
chain jobs across the country. 

U.S. Department of Energy. 2013. Grid Energy Storage. http://www.sandia.gov/ess/docs/other/Grid_
Energy_Storage_Dec_2013.pdf 

This article looks at the four primary challenges to widespread deployment of energy storage: cost 
competitive technologies, validated reliability and safety, equitable regulatory environment, and 
industry acceptance. The paper looks at ways to reduce system costs through targeted application of 
science and engineering research and development for new storage concepts. Three broad goals are 
identified for storage: it should be a broadly deployable asset for enhancing renewable penetration, it 
should be available to industry and regulators as an option to resolve grid resiliency and reliability, and 
it should be a contributor to realization of smart-grid benefits.  

U.S. Department of Energy. 2012. A Guide to Community Shared Solar: Utility, Private, and Nonprofit 
Project Development. http://www.nrel.gov/docs/fy12osti/54570.pdf 

This guide is a resource for developing community shared solar projects around three sponsorship 
models: utility projects, special purpose entity projects, and nonprofit projects. The guide begins with 
examples of the three project sponsorship models, discussing the legal and financial implications of each 
model. This is followed by a discussion of state policies that encourage community shared solar. The 
guide then reviews some of the tax and financing issues that impact community shared solar projects. 

U.S. Department of Energy. 2012. SunShot Vision Study. http://energy.gov/sites/prod/files/2014/01/f7/
47927_chapter4.pdf 

This is a comprehensive study on the solar market, which includes detailed discussions of PV and solar 
thermal technologies, cost, and performance. The study emphasis is ways to reduce system prices and 
balance of system costs. 

U.S. Environmental Protection Agency. 2015. Biomass Combined Heat and Power (CHP) Catalog of 
Technologies: Biomass Conversion Technologies. http://www3.epa.gov/chp/technologies.html  

This study presents an in depth discussion of biomass power system technologies, including equipment 
and supply (biomass fuel) costs. Study also details technologies available for converting biomass into 
gasses, as well as direct combustion. 

http://energy.gov/eere/energybasics/articles/biomass-technology-basics
http://energy.gov/eere/energybasics/articles/biomass-technology-basics
http://windlibrary.org/files/original/e5d012b0504755e0b859be4d61c21c6f.pdf
http://www.sandia.gov/ess/docs/other/Grid_Energy_Storage_Dec_2013.pdf
http://www.sandia.gov/ess/docs/other/Grid_Energy_Storage_Dec_2013.pdf
http://www.nrel.gov/docs/fy12osti/54570.pdf
http://energy.gov/sites/prod/files/2014/01/f7/47927_chapter4.pdf
http://energy.gov/sites/prod/files/2014/01/f7/47927_chapter4.pdf
http://www3.epa.gov/chp/technologies.html
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Wiener, J. and Koontz, T. 2012. Extent and types of small-scale wind policies in the U.S. states: Adoption 
and effectiveness. Energy Policy. Vol. 46, July. http://www.sciencedirect.com/science/article/pii/
S030142151200167X 

Renewable energy sources, including wind, are increasingly promoted by U.S. state governments. Using 
state-level data and survey responses from energy officials in 44 states, this study catalogs the extent and 
types of small wind policies adopted by states. It examines the factors correlated with policy adoption, and 
perceptions about which policy tools are most effective. Results indicate that 84% of the states participating 
in the survey have adopted at least one policy to promote small wind technologies, and most have adopted 
several policies. The most frequent policy is net metering, and this policy tool was also perceived to be one 
of the most effective at encouraging businesses and consumers to install small wind technologies. However, 
several other policy tools perceived to be most effective at promoting small wind installations have been 
adopted by relatively few states. This identified gap suggests opportunities for improving policy 
effectiveness. In explaining factors associated with adoption of policy tools, we find support for variables 
comprising both the policy diffusion and internal determinants models of policy adoption, including state 
commitment to environmental protection and policy innovations, citizen ideology, per capita wealth, 
energy policy network communications, and desire to be viewed as an environmental leader. 

http://www.sciencedirect.com/science/article/pii/S030142151200167X
http://www.sciencedirect.com/science/article/pii/S030142151200167X
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APPENDIX E. CASE STUDIES: REGIONAL DISTRIBUTED RENEWABLE ENERGY 
DEVELOPMENT 

This case study series identifies preliminary promising practices for distributed renewable energy 
development from leading regions across the United States.  The series focuses on six cases in which 
counties or local governments/utilities have played a role in the success of the approach. Each case briefly 
highlights 1) program elements, 2) implementation considerations, including partners and community 
engagement strategies, and 3) key benefits and costs. 

Selection Criteria for Case Studies: To focus the case study series, given the wide range of distributed 
renewable energy policies and programs across the United States, potential case studies were considered 
against the following criteria:   

 County or local agency/utility is a key partner in implementation 
 Policies/programs promote distributed renewable energy, particularly at the community, 

neighborhood or rooftop scale 
 Policies/programs generate positive economic impacts within the local community 
 Examples that represent a diversity of policies across distributed wind, photovoltaic (PV), small-

scale solar thermal, and bioenergy 
 Examples that represent a diversity of regions across the U.S. 

Six Case Studies: The following six case studies were selected, based on the above criteria.     

 Sonoma Clean Power Community Choice Aggregation Program: Community scale group-buy 
renewable energy program in California, administered by the county. Fully implemented program 
with well-documented economic impacts. 

 Westchester County Pilot Community Choice Aggregation Strategy: Pilot Community Choice 
Aggregation program in New York at the county level. Encourages local sourcing from distributed 
PV. Well-documented development process and program elements.  

 Minnesota’s Community Solar: State policy supports local implementation of community solar 
cooperatives (“solar gardens”), with a focus on access and equity.   

 Colorado Solar Gardens: Privately administered community solar cooperatives, enabled by state 
policy and implemented in local areas.  

 Iowa Distributed Wind Energy & Small Wind Innovation Zones: County-implemented programs 
reducing administrative barriers to local-serving wind deployment in rural areas.  

 Solar Benefits Colorado: Colorado counties administering a group buy of rooftop solar systems at 
reduced rates, in conjunction with electric vehicle bulk purchase. 

SONOMA COUNTY CLEAN POWER COMMUNITY CHOICE AGGREGATION PROGRAM 

OVERVIEW 
In 2002, the California legislature passed Assembly Bill 117, a Community Choice Aggregation (CCA) law, 
which enables communities to create a default electricity service for customers to purchase power 
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generated by renewable sources at lower rates.1 By buying in bulk, communities are able to secure lower cost 
electricity and then pass those savings on to consumers. Sonoma County is a national leader in CCA, given its 
effective integration of renewable energy sources, and positive environmental and economic impacts. The 
program, after three years of planning, officially launched in 2014, and served roughly 204,000 residential and 
business accounts in 2015, representing about 440,000 people.2  

PROGRAM ELEMENTS  

Sonoma Clean Power (SCP), Sonoma County’s local public 
electricity utility and a non-profit organization, was established 
in December 2012. It is the default electricity provider 
in Sonoma County, and offers two plans each incorporating 
different levels of sourcing from renewables. Cities must opt-in 
to SCP for their residents or businesses to participate. At present 
the cities of Cloverdale, Cotati, Petaluma, Rohnert Park, Santa 
Rosa, Sebastopol, Sonoma, the Town of Windsor, and 
unincorporated Sonoma County are involved, covering the 
majority of the county’s ratepayers.3,4   

SCP’s default electricity plan, “CleanStart”, sources 36 percent of 
its portfolio from renewables, including wind, solar and 
geothermal, and 44 percent from large hydropower facilities.5 
The remaining power derives from natural gas. CleanStart offers 
a 6 to 11 percent discount compared to rates offered by Pacific 
Gas & Electric (PG&E, the traditional investor owned utility in 
Sonoma County). SCP also offers a 100 percent local renewables 
plan, “EverGreen”, which charges a premium over the CleanStart 
rate. Consumers are also permitted to opt out of SCP and receive 
service from PG&E. PG&E delivers electricity on the grid for all 
SCP customers, and manages billing.  In addition to the two 
electricity plans, SCP also offers a feed-in-tariff and net energy 
metering program, to encourage rooftop solar development for 
businesses and residents.     

                                                            

 
1 ’Shaughnessy, Eric, Jenny Heeter, Chang Liu, and Erin Nobler “Status and Trends in the U.S. Voluntary Green 
Power Market (2014 Data).” National Renewable Energy Laboratory (NREL). http://www.nrel.gov/docs/ 
fy16osti/65252.pdf 
2  Baker, David. “3 Sonoma County cities pull plug on PG&E.” San Francisco Chronicle. June 2015. 
http://www.sfgate.com/business/article/3-Sonoma-County-cities-pull-plug-on-PG-E-6300161.php 
3 “Sonoma Clean Power – About Us.” https://sonomacleanpower.org/about-scp/. Accessed November 11, 2015. 
4 Gneckow, Eric. “Sonoma Clean Power flips switch for first customers.” North Bay Business Journal. May 2014. 
http://www.northbaybusinessjournal.com/csp/mediapool/sites/NBBJ/IndustryNews/story.csp?cid=4185043&sid
=778&fid=181#hOmWjUahgsZE6KmJ. 
5 “General Questions.” Sonoma Clean Power. www.sonomacleanpower.org. Accessed November 2, 2015. 

 
HIGHLIGHTS 

Technology: Geothermal, Wind, Solar 
Scale: Community 
Overview: Nationally recognized 
county CCA program 
Program Elements: 
• Default electricity provider in the 

county with the participating cities, 
covering majority of residents 

• Administered by a non-profit 
organization developed for this purpose 

• Procures higher levels of local 
renewable energy than the 
traditional utility in the region, 
including geothermal, wind and solar 

Key Benefits and Costs:  
• Customers Pay 6-11 percent less in 

total electric bills 
• $13.6 million in total estimated 

customer savings in 2014 
• Roughly $100M in revenue in 2014 
• SCP has roughly 15 employees 

http://www.nrel.gov/docs/fy16osti/65252.pdf
http://www.nrel.gov/docs/fy16osti/65252.pdf
https://sonomacleanpower.org/about-scp/
http://sonomacleanpower.org/
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IMPLEMENTATION CONSIDERATIONS 

SCP was developed over a period of several years.6 Sonoma County Water Agency (one of the county’s 
largest electricity users) was a key voice, and in early 2011 initiated a public process to explore the 
feasibility of a CCA in Sonoma County. After an initial feasibility study and extensive community 
engagement process, a joint powers authority - later to become SCP - was established by a vote of the 
Board of Supervisors in December 2012. Sonoma County Climate Protection Campaign, a citizens group, 
provided support and outreach to the public during the period, and over 1600 residents signed petitions 
in support of the CCA. Businesses and environmental groups were actively involved in the feasibility study 
and submitted letters of support. In 2014, SCP began to serve its first round of customers.    

KEY BENEFITS AND COSTS 

The program has generally been regarded as a success, with rapid growth of subscribers and significant 
economic and environmental impacts. In SCP’s 2015 fiscal year, revenues were nearly $100 million,7 and 
SCP had roughly 15 employees.8 Benefits for county residents and businesses have been extensive in the 
program’s first few years, including the following:  

 Individual economic benefits: With CleanStart, customers pay 6-11 percent less in total electric 
bills than traditional utility costs. Estimated customer savings were $13.6 million in 2014.9  

 Environmental benefits: In 2014, SCP’s energy portfolio saved 48 percent in greenhouse gas 
emissions compared PG&E’s power mix.10 

 Community economic benefits: SCP invests in local renewable energy generation, supporting 
local jobs.11 

Public perception was a minor implementation challenge in the first year of the program, particularly 
among the business community, citing concerns about power reliability. Though only five percent of total 
customers opted out of SCP in 2014, 80 percent of the program’s opt-outs were from business 
customers.12   

  

                                                            

 
6 “Sonoma Clean Power Created.” Climate Protection Campaign. September 2013. http://climateprotection.org/ 
wp-content/uploads/2012/07/CPC-Sept-2013-newsletter.pdf Source for the rest of this paragraph as well.  
7 “2014-2015 Annual Report.” Sonoma Clean Power. http://sonomacleanpower.org/flipbooks/SCPAnnual2014-2015/#13/z 
8 “Sonoma Clean Power –FAQ.” https://sonomacleanpower.org/faq/. Accessed December 14, 2015. 
9  “Sonoma Clean Power Announces 2014 Progress Report: 2014 Audit Confirms First Year of Service Produces 
Impressive Benefits.” June 22, 2015. https://sonomacleanpower.org/wp-content/uploads/2014/02/SCP-
Announces-2014-Results-FINal-web.pdf 
10 Ibid 
11 “Sonoma Clean Power – About Us.” https://sonomacleanpower.org/about-scp/. Accessed November 11, 2015. 
12  Moore, Derek. “Some customers opting out of Sonoma Clean Power.” The Press Democrat. March 2014. 
http://www.pressdemocrat.com/news/1859402-181/some-customers-opting-out-of?page=4 

http://climateprotection.org/wp-content/uploads/2012/07/CPC-Sept-2013-newsletter.pdf
http://climateprotection.org/wp-content/uploads/2012/07/CPC-Sept-2013-newsletter.pdf
https://sonomacleanpower.org/about-scp/
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WESTCHESTER COUNTY PILOT COMMUNITY CHOICE AGGREGATION STRATEGY  

OVERVIEW 

Westchester County will implement a pilot community choice 
aggregation program in January 2016, the first in the state of New 
York. 13   Community choice aggregation (CCA) enables municipal 
governments to buy energy in bulk on behalf of residents, and 
therefore offer energy for a lower cost. Governments do not always 
own the energy production or distribution assets, and serve as an 
intermediary to procure energy. CCAs offer a means of integrating 
more renewable energy into the region’s portfolio, at a lower cost to 
residents.  

PROGRAM ELEMENTS  

In Westchester, residents will be offered two subscription options, 1) 
a default rate, which will be lower than the U.S. average though not 
necessarily incorporate more clean energy, and 2) a clean energy 
rate, which will be slightly more expensive and sourced from up to 
100 percent renewables.14  The program will cover both electricity 
and natural gas. Westchester County’s program is expected to spend 
$150 million for a three-year, fixed priced contract with an energy 
provider, and serve roughly 75,000 local customers.15,16   

Sustainable Westchester is encouraging sourcing from locally-
generated renewable energy in the CCA. Given that the CCA’s default 
electricity rate will not necessarily incorporate more renewable 
energy, Sustainable Westchester plans to conduct outreach to 
consumers to encourage them to subscribe to the clean energy rate. 
Promotion of the clean energy rate to a broad base of local customers 
will increase demand and incentivize development of locally-generated renewables (versus development 
of utility scale renewables to be imported from outside of the region).   

IMPLEMENTATION CONSIDERATIONS 

A non-profit consortium of local governments, Sustainable Westchester, is administering and executing 
this pilot project.  Following a ruling from the state’s Public Service Commission in February 2015, 
Sustainable Westchester conducted outreach to local governments and communities to build support for 

                                                            

 
13 Lupkin, Lea. “Clean-Energy Aggregation Opens States’ Imaginations.” Clean Energy Finance Forum. September 29, 
2015. http://cleanenergyfinanceforum.com/2015/09/29/clean-energy-aggregation-opens-states-imaginations/ 
14  Wilson, Colleen. “Westchester energy buying program enlists 21 municipalities.” Westfair Business Journal. 
October 2015. http://westfaironline.com/75014/westchester-energy-buying-program-enlists-21-municipalities/ 
15 Lupkin. 2015.  
16  Liebson, Richard. “Towns Band Together for Cheaper Energy Bills.” Journal News. October 2015. 
http://www.lohud.com/story/news/2015/10/16/municipal-bulk-energy-purchase-plan-moving-forward/74054540/ 

 
HIGHLIGHTS 

Technology: Distributed PV, 
among other renewable and 
non-renewable sources 
Scale: Community 
Overview: Community scale 
pilot CCA program support by 
the county, administered by a 
local non-profit organization 
Program Elements:  
• Local governments sign on, 

and modify local policies to 
enable participation 

Key Benefits and Costs:  
• Expected $150 million 

contract for energy 
procurement 

• 75,000 customers (both 
residential and commercial) 

• 4-5 percent expected utility 
bill savings for customers 
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the program through more than 40 public hearings and 120 meetings. 17 , 18   To participate, local 
governments were required to adopt a local law authorizing the community to participate in the pilot CCA. 
Sustainable Westchester provided legal guidance, as well as model language through its publically 
available Community Choice Aggregation Toolkit. 19  As of October 2015, 21 municipalities (cities and 
towns) had signed on to the program. Energy customers within these jurisdictions will be automatically 
enrolled, with the choice to opt out. Sustainable Westchester solicited bids from energy suppliers in Fall 
2015, expects to render a supplier decision by December 2015, and roll out the program in January 2016.  

KEY BENEFITS AND COSTS 

As this program will be implemented in 2016, there are not yet any results for economic savings for 
residents or environmental outcomes, though Sustainable Westchester expects customers to save 4-5 
percent on their utility bills.20 However, in the long term, the impact of this program could be substantial; 
in additional to economic and environmental benefits, Sustainable Westchester is developing guidance 
materials to enable other counties in New York to replicate its efforts, or “CCA in a box”, through its Toolkit.   

 

  

 

 
  

                                                            

 
17 Zibelman, Audrey. “PSC OK’s State’s First Community Choice Aggregation Pilot Program — Energy Demonstration 
Project in Westchester County Designed to Help Customers Lower Energy Bills.” New York State Public Service 
Commission. February 2015. http://www3.dps.ny.gov/pscweb/WebFileRoom.nsf/Web/
C9DCDFF7232D6C4185257DF80063C456/$File/pr15020.pdf?OpenElement 
18 Lupkin. 2015. 
19  “Community Choice Aggregation Toolkit.” Sustainable Westchester. http://sustainablewestchester.org/ 
community-toolkits/cca. Accessed November 4, 2015. 
20 “FAQ on Community Choice Aggregation.” Sustainable Westchester. http://sustainablewestchester.org/hidden-
latest-news/69-faq-on-community-choice-aggregation 

http://www3.dps.ny.gov/pscweb/WebFileRoom.nsf/Web/C9DCDFF7232D6C4185257DF80063C456/$File/pr15020.pdf?OpenElement
http://www3.dps.ny.gov/pscweb/WebFileRoom.nsf/Web/C9DCDFF7232D6C4185257DF80063C456/$File/pr15020.pdf?OpenElement
http://sustainablewestchester.org/community-toolkits/cca.%20Accessed%20November%204
http://sustainablewestchester.org/community-toolkits/cca.%20Accessed%20November%204


Appendix E 

 E-6 May 2016 

MINNESOTA COMMUNITY SOLAR 

OVERVIEW 

Community solar or “solar gardens” are a distributed energy solution that allows individuals, businesses, 
and organizations to go solar. Many citizens are unable to install solar panels on their own because, for 
example, they have shaded roofs, rent or live in a multi-unit dwelling, or are unable to for financial or other 
reasons. A study by the National Renewable Energy Laboratory found that only 48-49 percent of residential 
and business rooftops nationwide are suitable for installing on-site solar photovoltaic (PV) systems. 21 
Community solar is one way to expand access to solar energy. These solar gardens are centrally-located 
solar PV systems that entities can subscribe to in order to cover a 
portion of their electricity consumption and receive a credit on their 
utility bill. 

PROGRAM ELEMENTS 

Minnesota is an emerging state for community solar, and is 
projected to be one of the top four states for community solar 
installations over the next two years. 22  Established in 2013, 
Minnesota’s program requires Xcel Energy, the state’s largest utility, 
to implement a community solar garden program with projects 
owned by the utility or another entity up to 1,000 kW (1 MW) 
capacity. The solar garden may be owned by a utility or any other 
entity. Benefits stay local because customers subscribe to a solar 
garden in their community, and subscriptions may be up to 120 
percent of the customer’s annual electricity consumption. 23  Xcel 
Energy formally launched their community solar program in 2014, 
though it has been slow to approve projects because of disputes 
over co-locating multiple 1 MW projects on one site.  

IMPLEMENTATION CONSIDERATIONS 

The Minnesota Public Utilities Commission approved a plan in June 
2015 for projects with pending applications to co-locate up to 5 MW, 
though starting September 2015 developers may only co-locate 1 
MW. Xcel Energy stated a concern that given distribution infrastructure upgrade requirements, and higher 
costs of development for distributed, cooperatively owned systems compared to utility scale systems, 

                                                            

 
21 Feldman, David, et al. “Shared Solar: Current Landscape, Market Potential, and the Impact of Federal Securities 
Regulation.” April 2015. U.S. Department of Energy, National Renewable Energy Laboratory. 
http://www.nrel.gov/docs/fy15osti/63892.pdf 
22  Solar Energy Industries Association. “Issues & Policies – Shared Renewables/Community Solar.” 2015. 
http://www.seia.org/policy/distributed-solar/shared-renewablescommunity-solar 
23 Eleff, Bob. “House Research – 2013 Solar Energy Legislation in Minnesota.” August 2013. Minnesota House of 
Representatives. http://www.house.leg.state.mn.us/hrd/pubs/ss/sssolarleg.pdf 

 
HIGHLIGHTS 

Technology: Distributed PV 
Scale: 
Community/Neighborhood 
Overview: Cooperative solar 
ownership structures 
Program Elements:  
• State renewable target 

incentives participation by 
large utilities  

• Wide range of financing 
approaches 

Key Benefits and Costs:  
• Environmental and economic 

benefits to customers 
• Training 150-200 residents for 

jobs in solar 
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large co-locations would increase electricity rates for customers.24  Xcel Energy currently has an estimated 
400 MW of community solar in its pipeline, suggesting high interest from developers.25 

KEY COSTS AND BENEFITS 

While electricity cooperatives and smaller utilities are exempt from Minnesota’s community solar garden 
requirement, several are taking the lead on implementation in response to customer demand. In 2013, 
Wright-Hennepin Cooperative Electric Association became the first solar community in Minnesota, with a 
190 watt system installed at their headquarters. The system was built and is maintained by Clean Energy 
Collaborative and uses locally made panels by TenKSolar. The subscription sold out with 17 customers 
purchasing the 171 panels for $869 per panel ($148,600 total), and customers expecting a 12-13 year 
payoff.26 Wright-Hennepin installed a second community solar garden in 2014 and the two projects have 
generated more than 71,000 kWh to date. The non-profit cooperative Connexus Energy installed the 
state’s largest community solar project in 2014. The 245 kW and 792 panel system cost customers $950 
per panel, with an expected payoff timeline of 13-14 years. The utility had high interest from customers, 
but experienced a 5-6 week sales cycle because it took significant time to explain the new concept. Most 
customers bought one panel, and Connexus expects higher participation with different pricing models that 
do not require up front purchase. Other areas of Minnesota experienced slower sales, such as Kandiyohoi 
Power Cooperative that had more expensive panels ($1,250 per panel).27 

Advocacy and non-profit groups are working to expand access to community solar in Minnesota to 
communities of color and low-income families. The Just Community Solar Coalition, led by Minnesota 
Interfaith Power & Light and the Sierra Club, are leading a 200+ kW community solar garden project in 
north Minneapolis. This project will be located on the rooftop of Shiloh Temple International Ministries in 
a largely African American community to create education and job opportunities, as well as lower utility 
bills for the church and nearby residents. The coalition partnered with a local training organization and has 
a goal of training 150-200 north Minneapolis residents for solar industry jobs. In the summer of 2015, the 
coalition knocked on 500 doors and received interest from 170 local households. The project has 
developed a financing method to target economically disadvantaged residents; subscribers pay for a full, 
one-time subscription or monthly fee, and if residents fail to make payments, the faith-based institutions 
will increase the size of their own payments for the month. Solar garden customers can purchase up to 
120 percent of their annual electricity needs, so the system allows for this flexibility. The solar garden 
contracts are for 25 years and the cost of a full subscription would be equal to 10-11 years of electricity 
consumption; customers have the option to purchase the full subscription up front, or pay monthly.28  

Overall, the Minnesota Community Solar Program has been well-regarded. However, comprehensive data 
on the costs and benefits of this program are not yet available. 

                                                            

 
24 Xcel Energy estimates a 5 MW cap would lead to a 2 percent rate increase, though other analysis shows the 
increase would be only 0.25-1.4 percent (Trabish, 2015). 
25  Trabish, Herman K. “Inside Minnesota’s Disputed Community Solar Deal.” July 9, 2015. Utility Dive. 
http://www.utilitydive.com/news/inside-minnesotas-disputed-community-solar-deal/401804/ 
26  Shaffer, David. “Crowd-funding for Solar Power.” January 14, 2013. Star Tribune. 
http://www.startribune.com/crowd-funding-for-solar-power/186565751/?refer=y 
27 Jossi, Frank. “In Midwest, Rural Co-ops Taking a Lead on Community Solar.” November 11, 2014. Midwest Energy 
News. http://midwestenergynews.com/2014/11/11/in-midwest-rural-co-ops-taking-a-lead-on-community-solar/ 
28 Jossi, Frank. “Minneapolis Project Aims to Bridget Racial Divide in Solar Power.” August 6, 2015. Midwest Energy 
News. http://midwestenergynews.com/2015/08/06/minneapolis-project-aims-to-bridge-racial-divide-in-solar-
power/  
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COLORADO COMMUNITY SOLAR GARDENS 

OVERVIEW 

Colorado was one of the first states to pass a law to facilitate 
community solar gardens in the United States, enabling 
residential and commercial energy users to own part of a PV array 
and generate benefits from renewable energy, without installing 
PV on their own roof. System sizes range from 10 kW to 2 MW. 
Colorado has roughly 30 community solar gardens installed or in 
development across the state, and is one of four states expected 
to install the most community solar over the next two years, 
joining California, Massachusetts and Minnesota.29 

PROGRAM ELEMENTS  

In Colorado, renewable energy developers, utilities, and 
customers are involved in community solar gardens, though 
subscription structures vary.  Developers sell energy from 
community solar gardens to utilities on behalf of residential 
and business subscribers living within the county, and then 
those customers receive a credit on their utility bill for up to 
120 percent of their annual electricity consumption. 
Developers in Colorado offer two main financing options for 
customers, 1) up-front ownership of panels or 2) a no-
money-down long-term energy purchase contract, which 
includes a participation agreement and payment schedule. 
SunShare, for example, is a developer with projects in Colorado Springs and the Denver area that sets up 
a 20-year contract with customers to purchase the energy from the solar gardens with no initial 
investment.30 If these customers move, they can take the agreement with them to their new home if it is 
in the same county. Alternatively, they may sell back the rights to the developer company (if they opted 
to own the panels up-front), transfer ownership, or donate the shares. The developer company frequently 
operates and maintains the solar garden for customers after installation. Xcel Energy, the state’s largest 
utility, has 14 solar gardens in its service area that have 98 percent of capacity sold and 530 customers 
participating.31 

Clean Energy Collective (Collective) is the largest community solar garden developer in Colorado.  The 
Collective constructs and maintains the solar gardens, and allows business or residential customers to 
directly own panels at the site. Subscribers then receive a utility bill credit based on the amount of 
electricity produced at the site. The Collective also offers a low-cost, long-term loan if customers want a 

                                                            

 
29  Solar Energy Industries Association. “Issues & Policies – Shared Renewables/Community Solar.” 2015. 
http://www.seia.org/policy/distributed-solar/shared-renewablescommunity-solar 
30 Hood, Grace. “Community Solar Gardens are Growing in Colorado. Are They Worth It?” May 15, 2015. Colorado Public 
Radio. http://www.cpr.org/news/story/community-solar-gardens-are-growing-across-colorado-are-they-worth-it 
31 Jaffe, Mark. “9 Metro Denver Solar Gardens Rooted, Another 10 to Sprout.” April 26, 2015. The Denver Post. 
http://www.denverpost.com/business/ci_27985150/9-metro-denver-solar-gardens-rooted-another-10 

 
HIGHLIGHTS 

Technology: Distributed PV 
Scale: Community/Neighborhood 
MW: 10kW to 2MW 
Overview: State policy enables 
development of cooperatively-owned 
solar systems 
Program Elements:  
• Private companies develop and 

administer solar gardens, serving both 
residential and commercial customers 

• Solar garden customers must live in the 
same county as the solar array 

Key Benefits and Costs:  

• A 500 kW solar garden produced more 
than 1,600,000 kWh, saved customers 
more than $210,000 
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financing option instead of up-front payment of the panels, and expects a 6 kW system to pay for itself in 
about 13 years.32  

IMPLEMENTATION CONSIDERATIONS 

The Collective helped create a project model that allows the company to take advantage of the investment 
tax credit and pass on savings to customers. The price per panel has been as low as $535, depending on 
local electricity rates, rebates, and renewable energy credits. The company’s first project in Colorado was 
a 78 kW solar garden with Holy Cross Energy. The Collective was responsible for the development, 
including leasing the land, selling panels to customers, and negotiating a power purchase agreement with 
the utility. The project cost a total of $466,000 and had 18 customers participating, with a minimum 
purchase of $725 per panel. Panel owners receive monthly credits for the value of the electricity produced 
for 50 years.33  

KEY COSTS AND BENEFITS 

Community solar gardens can provide significant economic benefits to the community. For example, a 500 
kW solar garden developed by the Collective in partnership with Xcel Energy has already produced more 
than 1,600,000 kWh, saved customers more than $210,000, and avoided more than two million pounds 
of carbon dioxide emissions (annual equivalent to 4,300 trees).34  

  

                                                            

 
32 Clean Energy Collective. “Frequently Asked Question.” Accessed October 2015. http://www.easycleanenergy.com/faq.aspx 
33  Coughlin, Jason, et al. “A Guide to Community Shared Solar.” May 2012. U.S. Department of Energy. 
http://www.nrel.gov/docs/fy12osti/54570.pdf 
34  Clean Energy Collective. “Project Profile – Breckenridge Sol Array.” Accessed October 30, 2015. 
http://www.coloradocommunitysolar.com/communitysolarprojects.aspx?project=057397d3-d073-4653-808d-
461401810dc1 

http://www.easycleanenergy.com/faq.aspx
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IOWA DISTRIBUTED WIND ENERGY & SMALL WIND INNOVATION ZONES 

OVERVIEW 

Iowa is an established wind energy leader in the U.S., and 
ranks third in the nation for installed wind capacity. The 
wind industry creates installation and maintenance jobs 
for residents, as well as lease payments to landowners and 
environmental benefits such as reduced emissions and 
water savings.35 

While most of the wind-generated energy in Iowa is utility 
scale, the state and its counties have also made an effort 
to encourage installation of distributed wind systems for 
local residential and commercial energy users. Distributed 
wind systems are installed at or near the point of end-use 
to meet onsite energy needs. These systems can be 
located at a range of sites, including residential, 
agricultural, commercial, industrial, and community land, 
and vary in size; distributed wind systems can span 5 kW 
turbines to multi-megawatts, though small wind systems 
are typically 100 kW in capacity or less.36 Similar to solar, 
small wind systems have the potential to meet a 
significant portion of onsite electricity needs. 

PROGRAM ELEMENTS 

To promote the installation of distributed wind systems, particularly small wind turbines for residential 
use, Iowa’s state legislature created the Small Wind Innovation Zone Program (Program) in 2009 and the 
Iowa Utilities Board adopted a rule to administer the Program later that year.  The Program supports 
political subdivisions (e.g. cities or counties) in creating local Small Wind Innovation Zones to promote 
localized small wind system development.37  

IMPLEMENTATION CONSIDERATIONS 

To support cities and counties with implementation, the Iowa League of Cities, the Iowa State Association 
of Counties, the Iowa Environmental Council, the Iowa Wind Energy Association, and representatives from 
the utility industry worked together to create a Small Wind Innovation Zone Model Ordinance in 2010. 
This model ordinance establishes parameters for small wind energy facilities that, if met, can streamline 
the approval process for residents. The model ordinance creates a definition for small wind energy systems 

                                                            

 
35  American Wind Energy Association. “U.S. Wind Energy State Facts.” 2015. http://www.awea.org/resources/
statefactsheets.aspx?itemnumber=890 
36  U.S. Department of Energy. “Distributed Wind.” 2015. Office of Energy Efficiency and Renewable Energy. 
http://energy.gov/eere/wind/distributed-wind 
37 Stoffregen, Philip E. “Small Wind Innovation Zones.” December 2009. Brown, Winick, Graves, Gross, Baskerville 
and Schoenebaum, P. L.C. http://www.brownwinick.com/webres/File/legal-monitor/2012/pdf.pdf 

 
HIGHLIGHTS 

Technology: Wind 
Scale: Ground-mounted 
Overview: State program provides 
framework to reduce permitting barriers 
to installation of residential wind turbines, 
including a model ordinance 
Program Elements: 
• Counties shape and implement program 

within their jurisdictions, such as by 
modifying rural building ordinances and 
streamlining permitting processes 

Key Benefits and Costs:  

• 200 kW of small wind capacity was 
installed 

http://www.awea.org/resources/statefactsheets.aspx?itemnumber=890
http://www.awea.org/resources/statefactsheets.aspx?itemnumber=890
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and criteria for permitted use, including tower height and setback, engineering approval, safety, sound, 
insurance, abandonment, signage, and lighting.38 

KEY COSTS AND BENEFITS 

Three counties were designated as Small Wind Innovation Zones in 2012, primarily for the unincorporated 
areas of those counties. As of the end of 2013, more than 200 kW of small wind capacity was installed in 
these zones.39 Johnson County was one of the first to receive this designation, and saw it as a way to 
reduce barriers for residents to install private wind turbines. Prior to the designation, Johnson County 
required a conditional use permit and had complicated, time-consuming regulatory and approval 
processes. To improve this process and encourage wind development, the Johnson County Planning and 
Zoning leadership revised their commercial and residential wind generator ordinances to meet the model 
ordinance standards, with minor adjustments to meet county needs. As a result of the research and 
updates, the county created a more streamlined approval process and allowed residents (particularly rural 
residents) to be more competitive in receiving the finite amount of state renewable energy tax credits and 
generating economic benefits from wind energy generation.40 

  

                                                            

 
38Iowa Utilities Board. “Small Wind Innovation Zone Model Ordinance.” 2010. https://iub.iowa.gov/sites/default/
files/files/regulated_industries/Small_Wind_Innovation_Zone_Model_Ordinance.pdf 
39 Jacobs, Elizabeth S. et al. “Annual Report on Small Wind Innovation Zones.” December 2014. Iowa Utilities Board. 
https://iub.iowa.gov/sites/default/files/files/records_center/presentations/2014_Small_Wind_Innovation_Zones
.pdf 
40  Busard, John and Becky Soglin. “Small Wind Innovation Zone, Johnson County, Iowa.” 2013. Iowa State 
Association of Counties. http://www.iowacounties.org/wp-content/uploads/2013/06/Small-Wind-Innovation-
Zone-nomination-Final-Report.pdf 

https://iub.iowa.gov/sites/default/files/files/regulated_industries/Small_Wind_Innovation_Zone_Model_Ordinance.pdf
https://iub.iowa.gov/sites/default/files/files/regulated_industries/Small_Wind_Innovation_Zone_Model_Ordinance.pdf
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SOLAR BENEFITS COLORADO 

OVERVIEW 

In 2015, three Colorado counties collaborated to offer a group 
purchase or “group buy” deal to residential consumers to buy 
or lease rooftop photovoltaic (PV) systems at a discounted rate, 
with the option to buy or lease an electric vehicle (EV) at the 
same time.41 This group buy program is significant, because it 
is the first group buy program for PV that also includes an EV 
purchase/lease option.  Unlike a CCA, in which a jurisdiction 
purchases power in bulk, under a solar group buy program, 
counties aggregate demand for rooftop energy systems and 
enable consumers to purchase their own distributed solar 
capacity at a reduced rate. Group purchase agreements have 
been implemented by companies, cities, states and counties 
across the U.S.42   

PROGRAM ELEMENTS 

In Colorado, the counties of Adams, Denver, and Boulder 
collaborated to form this group buy offering in 2015, in which 
residents were offered a 15 percent discount on a rooftop solar 
system, combined with a $500 rebate. Buyers also benefitted 
from the 30 percent federal tax credit on solar installations.  At 
the same time, residents were offered a discount on a lease or 
purchase of a Nissan Leaf (along with federal tax benefits).43 
The 2015 tri-county group buy is an expansion of the Solar Benefits Colorado program of 2012, which 
offered a one-time discount on solar energy system pricing to Colorado state and Denver municipal 
employees. In 2013-2014 the three counties also conducted a pilot group buy program offered for the 
counties’ residents.44   

IMPLEMENTATION CONSIDERATIONS 

To execute the 2015 offering, the three counties partnered with VoteSolar’s Group Buy program. Through 
a several month process, VoteSolar’s Group Buy program collected bids from various solar installers as 
well as EV manufacturers.  A volunteer committee of subject matter experts and local leaders reviewed 
proposals and vetted firms, ultimately deciding to offer services through Sunrun and Nissan based on 

                                                            

 
41 “Denver partners with Solar Benefits Colorado.” http://www.denverpost.com/business/ci_28700015/denver-
partners-solar-benefits-colorado 
42 Irvine, Linda, Alexandra Sawyer and Jennifer Grove, Northwest Sustainable Energy for Economic Development 
(Northwest SEED). “The Solarize Guidebook: A community guide to collective purchasing of residential PV systems.” 
National Renewable Energy Laboratory and the City of Portland. http://www.nrel.gov/docs/fy12osti/54738.pdf 
43 Markham, Dennis. “3 Colorado Counties Team Up for Group Buy of Rooftop Solar & EVs.” The Cost of Solar. 
September 2015. http://costofsolar.com/3-colorado-counties-team-group-buy-rooftop-solar-evs/ 
44 “Denver Partners with Solar Benefits Colorado to Help Residents Invest in Clean, Renewable Energy.” Denver 
Department of Environmental Health. August 2015. https://www.denvergov.org/content/denvergov/en/ 
environmental-health/about-us/news-room/2015/denver-partners-with-solar-benefits-colorado.html  

 
HIGHLIGHTS 

Technology: Distributed PV 
Scale: Rooftop 
Overview: Counties aggregate 
demand for rooftop solar systems 
and offer discounts to residents 
Program Elements:  
• Combined a solar discount with an 

electric vehicle discount, a first in 
the U.S. 

• Partnered with VoteSolar’s Group 
Buy program to implement 

Key Benefits and Costs:  
• Annual combined savings of more 

than $150,000 for participants in 
pilot 

• 1 MW solar installed 
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experience, resources, longevity, equipment, warranties, customer service, financing options & pricing 
discounts.45 

KEY COSTS AND BENEFITS 

The 2015 program closed in November 2015, and does not yet have documented impacts from PV 
installations and EV usage. The following are results from the 2013-2014 pilot program. The 2015 program, 
which is a much larger scale, is expected to have significantly larger impacts.    

The benefits of Tri-County 2013-14 Pilot Group Buy Program has resulted in the following impacts:  

 Installed one MW of solar energy, the equivalent of 200 homes’ usage. 
 Generated an annual combined savings of more than $150,000 for participants.46  

 

 

 

 

 

 

 

 

 

                                                            

 
45 “Solar Benefits Colorado: Solar & EV made simple.” September 2015. 
http://www.mygroupenergy.com/download/Colorado/SBCO-workshop-slide-deck_Sept.2015.pdf 
46 “Denver Partners with Solar Benefits Colorado to Help Residents Invest in Clean, Renewable Energy.” Denver 
Department of Environmental Health. August 2015. 
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Renewable Energy Database: Report of Findings 
Prepared by Jennifer Pont and Stefan Unnasch, Life Cycle Associates, LLC           
Date: May 15, 2016 

Executive Summary 
The Renewable Energy Database (RE Database) examine the economic costs and benefits of 
renewable energy projects and the impacts on San Bernardino County.  Construction and 
operation costs as well as displaced fossil fuel generation savings combined with taxation rates 
and permitting requirement provide the basis for estimating local spending, changes in 
employment, as well as tax and permit fee revenue to the County.  The analysis was performed 
over a range of project power output capacities.  The technologies examined include a range of 
photovoltaic, solar thermal, wind, and biomass projects.  The costs and benefits to the County 
were examined at 4 power generation capacities (less than 71 kW, 71 to 710 kW, 710 kW to 10 
MW, and over 10 MW with ownership structures that are consistent with scale. 
 
The key observation from the RE Database regarding economic activity, employment, and 
County revenue are the following: 
 

• The local economic activity from renewable energy projects depends upon their life cycle 
cost and revenue generation or cost savings.  Projects with local ownership generate the 
most local spending and jobs from operation because the funds are spent in the County.  
Large scale projects tend to create less local economic activity because the economies of 
scale reduce cost. 

• Large scale projects pay a much smaller share of permitting fees and sales tax per MW of 
power produced than smaller scale projects due to the structure of permit fees as well as 
economies of scale in power production.  The County revenue from utility scale projects 
on Federal land can be as low as one tenth of the revenue from a project on private land.  
Policies that include an application fee and a public service fee would bring the taxes and 
fees per MW more in line with smaller scale projects.  

• A policy to include a $/kW application fee for commercial and utility scale projects as 
well as a 0.25% public service feed for greater than 10 MW projects would generate 
significant revenues for the County and the costs per MW would be comparable with 
those for smaller scale projects.  

Summary 
Renewable energy projects affect the local economy through the construction of the project, 
generation of energy, and ongoing maintenance and decommissioning activities. Economic 
impacts are associated with these activities as well as the displaced activity from conventional 
energy production and operation. 
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The economic impacts of renewable energy depend upon many factors including the technology, 
ownership entity type, scale, and other factors.  The renewable energy database (RE Database) 
examines the economic impacts to San Bernardino County for a range of renewable project types 
and ownership structures.  The database calculates the following change in economic activity 
associated with construction and operation: 
 

• Economic output in the County 
• Tax revenue to the County 
• Employment in the County 

Factors that affect the economic impacts from different renewable energy technologies include: 
 

• Local or corporate ownership of project – affects use of funds from project 
revenues/energy savings. 

• Capital costs – affects construction spending and net revenue 
• Energy/power output – affects net revenue 
• Cost and source of displaced fossil energy – determines reductions in local spending 
• Project specific taxation rates and permitting fees – Determines revenue to the County 

and affects net revenue to project developer 

 
The RE Database applies macro-economic factors to estimate the economic activity in the 
County based on construction and operation of the facility.  Indirect economic impacts are also 
taken into account.  The result for an illustrative set of technologies is shown in Figure 1. 
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Figure 1. Economic Output in San Bernardino County 
 
The economic output is largest for cases were the cost savings from renewable power generation 
translates to expenditures in the County. For example, PV power from residential and 
government buildings frees up money for other expenditures in the County.  Whereas Utility 
generation, which tends to be larger projects, provides these revenues for shareholders.  For 
smaller commercial operations, on site power generation also reduces the cost of purchased 
power which also benefits shareholders.  Economic output per dollar invested is relatively high 
for wind projects because the power produced per kWh tends to be higher among renewable 
energy technologies. 
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Revenues to the County are highest for Residential PV systems because permit costs do not scale with 
power output and the County revenue per MW tends to decline with larger capacity projects.  Job creation 
is affected by the net revenue from the project that is spent locally as well as the fraction of capital costs 
that are spent locally.  For utility scale projects, the County may collect little revenue from permitting or 
local sales tax. 

Conclusions 
 
The evaluation of a range of renewable energy projects resulted in the following conclusions regarding 
economic benefits and costs to San Bernardino County.  
 
Large Scale Renewable Utility Power Generation 
Large scale utility projects (over 10 MW Wind, Solar PV, or CSP) result in economic activity from 
construction and ongoing maintenance and decommissioning.  Equipment such as PV panels, inverters, 
heat transfer collectors and other specialty items are manufactured outside of the county but structures, 
concrete work, and other components of the capital investment can originate in the County.  Construction 
labor occurs in the county.  The workforce may not be permanent if renewable projects are intermittent.  
Construction and plant operation correspond to 65 to 75% of the new economic benefits of large scale 
utility projects.  
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Revenues from solar power generation accrue to shareholders.  These revenues displace economic activity 
from natural gas fired power generation.  The production of the natural gas resource occurs outside of the 
county. 
 
Permit fee generation and sales tax revenues depend on the location of the project.  Projects in the City of 
San Bernardino and Montclair receive a 1% share of sales tax revenues for equipment purchases.  Projects 
on County land contribute 0.5% and some projects on Federal land may contribute no sales tax revenue.  
Similarly, projects on Federal land are not subject to County permitting and may not generate fees 
associated with construction or ongoing operation.   
 
The study examines the effect of project access and public service fees of $1/kW and 0.25% of capital 
cost as well as requirements on location of project offices, which would trigger sales tax receipts.  These 
policies would raise revenue generation from zero to $4000 per MW to over $10,000 per MW, which is 
still far below the County’s revenue generation rate of smaller scale projects. 
 
Community-Serving Distributed Generation 
  
Medium scale renewable power projects are built to provide power to operate commercial and 
government facilities.  Economic activity occurs from construction, ongoing maintenance and 
decommissioning.  Equipment such as PV panels, inverters, heat transfer collectors and other specialty 
items are manufactured outside of the county but structures, concrete work, and other components of the 
capital investment can originate in the County.  Construction labor occurs in the county.  These projects 
have the potential to create a permanent workforce with the ongoing growth in renewable power.  
Construction and plant operation correspond to 22% to 32% of the new economic activity from medium 
scale projects where savings from power production is spent in the County. 
 
Net revenues from solar power generation accrue to various sources.  The net savings, after capital 
equipment and maintenance are considered in electricity bills, are available for the owner/tenant to use on 
other expenditures.  In the case of government entities such as city, county, and school buildings, savings 
from renewable power would be available for other expenditures in the County.  For commercial 
buildings, the savings from renewable energy would also be available to shareholders, depending upon 
the financial structure of the entity.  Energy savings from renewable power displace economic activity 
from natural gas fired power generation.  The production of the natural gas resource occurs outside of the 
county.  Energy savings for smaller scale projects would be spent within the county.  
 
For neighborhood and community scale projects a supplemental $1/kW application fee was examined.  
This fee corresponds to an additional $1000 per MW of fee collection and reduces the project's life cycle 
revenue by $1000 per MW.  For larger businesses, some of the energy savings is likely to benefit owners 
or shareholders outside the County.  So; when the County spends the revenues on renewable energy 
related activities in the County local expenditure increase about $500 per MW for a new $/kW application 
fee.  For neighborhood scale projects such as schools and small businesses, the $1000 per MW is diverted 
from other local expenditures with no significant change in local expenditures. 
 
Residential 
 
Residential renewable energy projects reduce the cost of energy for residences in the County.  Economic 
activity occurs from construction and ongoing maintenance and decommissioning.  Equipment such as 
PV panels, inverters, heat transfer collectors and other specialty items are manufactured outside of the 
county but mounting brackets and other components of the capital investment can originate in the County.  
Construction labor occurs in the county.  Rooftop solar projects have the opportunity to create a 
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permanent workforce with the growth in such projects.  The upfront cost of rooftop solar corresponds to 
about 50% of the new economic activity in the County. 
 
Net revenues from solar power generation accrue to various sources.  The net savings, after capital 
equipment and maintenance are considered in electricity bills are available for the owner to use on other 
expenditures.  In the case of government entities such as city, county, and school buildings, savings from 
renewable power would be available for other expenditures in the County.  For commercial buildings, the 
savings from renewable energy would also be available to shareholders, depending upon the financial 
structure of the entity.  Energy savings from renewable power displace economic activity from natural gas 
fired power generation.  The production of the natural gas resource occurs outside of the county. 

Introduction 
Renewable energy project types could include biomass, wind, solar, landfill and dairy digester gas, and other 
technologies. All of these activities could result in fiscal, economic, and other impacts within the County.  The 
Aspen Team conducted an investigation into the present state of renewable resource development in the 
County.  Case studies for a range of renewable energy technologies were evaluated to determine the economic 
costs and benefits to the government. 

Typically, energy projects result in permitting and construction activities as well as the impacts of energy 
production, including feedstock collection and facility operation. Energy production can also result in savings 
to consumers (e.g., home solar or solar water heating) as well as the displacement of conventional fossil 
sources of energy.  Life Cycle Associates developed a direct impacts module that estimates the direct costs of 
renewable energy. The direct impacts module takes into account the number of projects, cost of inputs (e.g., 
materials, equipment, construction, operating labor), and the timing of the projects.  

The RE Database combines direct impacts with indirect and induced economic multipliers and an estimate of 
the share of economic activity in the County. The location of economic activity is categorized in order to 
determine regional economic output and tax revenues. These impacts are reported on an aggregate basis with 
economic activity broken out by sector within and outside of the County.   

The direct impacts module is combined with macroeconomic multipliers from Input/Output models including 
JEDI and IMPLAN to determine the indirect and induced impacts.  Direct impacts are the economic activities 
occurring at the renewable energy project or displaced fossil energy production. Examples of direct impacts 
include purchase of capital equipment and maintenance. Indirect impacts occur in other sectors of the 
economy that experience changes in output as a result of renewable energy production, such as the steel 
industry that would supply steel for the production of structures or the production of consumer goods in 
response to increased construction labor. Induced impacts occur as the direct and indirect expenditures trigger 
a chain reaction of spending through the economy. Any of these impacts may occur within or outside of the 
County 

 

With the total economic output the RE Database identifies key economic indicators including economic output, 
local tax revenue, consumer savings, County sales tax and permitting fees, and employment. These metrics are 
compared with a base case to assess the fiscal and economic impacts of renewable energy and other energy 
saving projects. 

Analysis Scope 
The costs and benefits of renewable energy projects was evaluated for the technology and project 
scale/ownership options shown in Table 1.  For each configuration, the RE Database calculates: 
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• Capital costs 

• Tax credits 

• Operating costs 

• County tax income and permitting fees  

• Avoided fossil fuel energy use 

 
Table 1. Renewable Energy Options in RE Database 
 

Renewable Technology Size 
Solar PV  
 Residential Rooftop 5 kW 
 Community scale(rooftop, ground, carport) 0.5, 1, 5, 10 MW 
 Utility PV 20, 100 MW 
 Utility Solar Thermal 100 MW 
Solar Thermal  
 Residential water heating  
 Commercial water heating  
Wind  
 Residential 5 kW 
 Commercial  0.5, 1, 5, 10 MW 
 Utility 100 MW 
MSW/Biomass Gasification (utility scale) 20 MW 
LFG to Electricity (commercial/utility scale) 1, 5, 10 MW 

 

Approach 
 
The costs, cost savings, and revenues are calculated over the life of the project.  
 
The Renewable Energy Database (RE Database) provides the basis to evaluate the economic costs 
and benefits of renewable energy projects in the County.  The goal of the RE Database is to examine 
the following. 

• The costs and benefits of existing and future renewable energy development to County 
government with potential policy initiatives 

• Comparisons of the net lifetime costs and benefits of on-site distributed generation, local or 
community-serving distributed generation, and utility-scale renewable energy 

• Evaluate economic metrics including local expenditures, employment, and revenue to the 
County 

The costs for each renewable energy technology are examined on a life cycle basis as shown in 
Table 2.  These costs are then grouped according to economic sectors where the in-County economic 
activity as well as indirect and induced effects are calculated. 
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Table 2. Cost factors for renewable power (Commercial PV example) 

 
Table 3. Economic sectors are assigned to all of the cost factors. 

 
 
Taxation and permitting fees are also calculated for each project type based on the project cost, 
location, and other parameters.  The RE Database is configured to examine a range of 
technologies, power production capacities, land types (private/Federal), and ownership 
structures. 

Year 1
Capital Cost ($2016)

Modules $3,460,000
Other Hardware $4,350,000
Soft costs $2,405,000
Total Installed $10,215,000

Federal Tax Credit $3,064,500
Net Cap Cost $7,150,500

Operating Cost $87,500
Operating Cost NPV $1,663,030

Generation, kWh 8,212,500
Avoided SCE Generation Charges, $/yr $1,288,952
NPV Avoided SCE Generation Charges $18,418,685

Net costs $5,949,048
Cumulative Net Costs $5,949,048
NPV of Investment $9,477,005
Revenue to County (permit fees) $11,000
Revenue to City (sales tax) $78,100
Revenue to County (sales tax) $39,050

Activity
NPV % $

Plant Hardware less taxes $7,770,950 27.8% $2,164,125
Plant Installation $2,405,000 100% $2,405,000
Fleet Investment $0 0% $0
Processing Materials $0 0% $0
Maintenance $1,663,030 100% $1,663,030
Feedstock Collection $0 0% $0
Feedstock Transport $0 0% $0
Plant Earnings $0 0% $0
Community Expenditure $9,477,005 70% $6,633,904
Government Revenue $128,150 100% $128,150
Sales Tax on Non Installation 0.17% $3,031
Utility Generation -$18,418,685 61% -$11,216,055
Total $3,025,450 $5 $1,781,184

Active Results
Activity in SB Cty
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These results are combined with economic multipliers and in County activity factors as 
illustrated in Table 4.  The economic activity is estimated based on the fraction of imported 
equipment and installation activity for each technology.  The in-County activity for displaced 
energy purchases also varies with scale. 
 
Table 4. In County and Macro Economic Multipliers 
 

Economic  Activity Macro Economic Multipliers 
Activity in SB Direct Indirect Induced 
Plant Hardware less taxes 27.7%1 1.00 0.35 0.38 
Plant Installation 100% 1.00 0.35 0.38 
Fleet Investment 50% 1.00 0.35 0.38 
Processing Materials 0% 1.00 0.35 0.38 
Maintenance 100% 1.00 0.35 0.38 
Feedstock Collection 100% 1.00 0.35 0.38 
Feedstock Transport 100% 1.00 0.35 0.38 
Plant Earnings 30% 1.00 0.35 0.38 
Community Expenditure 100%, 70%2 1.00 0.35 0.38 
Government Revenue 100% 1.00 0.35 0.38 
Sales tax on non Construction 0.057%3 1 1 1 
Utility Generation 61%, 47.8%4 1.00 0.35 0.38 

1. Depends on plant configuration 
2. 100% for schools and small businesses 
3. Fraction of local sales tax to California GDP 
4. Range for retail and wholesale power generation. 
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Quantification of Direct Costs 

1. General Methodology 
Quantify installed cost, incentives, operating costs, revenue streams from avoided power 
purchases or power sales. Take NPV of all costs using a discount rate of 5 percent. Assign NPV 
costs and revenues to different economic sectors. Quantify portion of costs and revenues for each 
sector that occurs in SB County. These in-county costs and revenues are utilized to quantify 
indirect and induced economic activity. 
 

2. Residential and Commercial Solar PV 
Residential and commercial scale solar projects have enjoyed continuing decreases in cost. As a 
result, only the most recent data sources can be relied upon for current capital and operating cost 
data. For this analysis we are using the average of the values in Table 6. We have further 
assumed that capacity degrades at a rate of 0.4% per year, based on a Solar City’s guarantee of 
90% capacity at 25 years. Because many installers guarantee their systems for 30 years, this 
study assumes a 30 year life.  
 
Table 5. Summary of rooftop residential solar PV costs ($2015). 

 
Resource 

Installed 
Cost 

Operating 
Cost 

Capacity 
Factor 

 $/kWdc $/kW-yr % 
Sunpower1, 2016 4,500   
Lazard2, 2015 4,700 20.0 22.5% 
E33, 2014 4,488 30.6 28.0% 
Solar Market Insight4, 2015 3,550   
LBNL Solar Tracker VIII5, 2015 4,000   

Average 4,250 25.3 25.3% 
 
The RE Database models the case in which the resident purchases the system rather than entering 
into a PPA with the installer. As a result, the residents receive a one-time 30% credit on their 
federal income tax return. 
 
The installed cost is divided here between modules, other hard costs (inverter and 
electrical/structural balance of system), and soft costs (design, permitting, taxes, overhead and 
margin). Module prices have been rapidly decreasing. Table 7 illustrates the buildup of the total 
installed price.  
 

                                                 
1 Email conversation with Charles Sandschafer of Sunpower Corporation on February 9, 2016. 
2 Levelized Cost of Energy Analysis, Lazard, November 2015 
3 Capital Cost Review of Power Generation Technologies:  Recommendations for WECC’s 10- and 20-Year Studies, 
E3, March 2014 
4 US Solar Market Insight, GTM Research and Solar Energy Industries Association, December 2015 
5 Tracking the Sun VIII:  The Installed Price of Residential and Non-Residential PV Systems in the U.S., Lawrence 
Berkeley National Laboratory, August 2015 
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Table 6. Split of rooftop residential solar total installed cost. 

 
Resource 

Module 
Costs 

Other Hard 
Costs Soft Costs 

Sunpower1, 2016 22% - - 
E33, 2014 16% 21% 63% 
Solar Market Insight4, 2015 20% 17% 63% 

Average 19% 19% 62% 
   
 
The benefit of installing residential rooftop solar is avoided payments for electricity to SCE. We 
have assumed here that systems are sized so that they either generate exactly what the 
homeowner consumes or they slightly under-generate. If the system over-generates, the amount 
of revenue paid by SCE to the homeowner for this energy is very low (~ 5 cents/kWh currently).  
 
The avoided payments to SCE for self-generated residential power is estimated as follows. It is 
assumed that solar rooftop customers switch to SCE’s time of use tariff (TOU-D-T) and that a 
5kW system at 25.3% capacity factor generates on average 768 kWh per month (with a 1.2 dc to 
ac degradation factor). If we further assume that the household baseline quantity is 350 kWh per 
month, then 455 kWh will fall into the up to 130% of baseline bin and 313 kWh will fall into the 
above 130% of baseline bin. This translates to an avoided power cost of 36 cents/kWh in the 
summer and 24 cents/kWh in winter for an average avoided power cost of 30 cents/kWh. 
 
Given the foregoing assumptions, Table 8 provides the direct economic impacts. 
 
Table 7. Summary of rooftop residential solar PV costs. 

 $2015  
Capital Cost   
     Modules $4,102  
     Other Hardware $3,716  
     Soft Costs $13,420  
     Total Installed Cost $21,238  
Federal Tax Credit $6,371  
NPV of Operating Costs $2,734  
NPV of Avoided Payments to SCE $42,955  
Project NPV $25,354  

 
The most recent commercial scale installed cost data is provided in Table 9.. Data are available 
for a range of installation sizes and types. For 1 MW rooftop installations we use the average of 
the Sunpower, Lazard and Solar Market Insight prices ($2,582/kW) for installed cost. For larger 
rooftop installations as well as ground and carport installations we use the Sunpower information 
directly. The LBNL cost data are not used because the values do not differentiate by size and 
installation type. To split the installed cost into module, other hard costs and soft costs, we use 
the Solar Market Insight values of 0.7 $/kW for modules and 0.77 $/kW for other hard costs with 
the balance attributed to soft costs. 
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Table 8. Summary of commercial solar PV costs ($2015). 

 
Resource Size    Installation 

Type 

Installed 
Cost 

Operating 
Cost 

 MW $/kWdc $/kW-yr 
Sunpower1, 2016 1 Rooftop $2,500 n/a 
Sunpower1, 2016 5-10 Rooftop $2,000 n/a 
Sunpower1, 2016 1-5 Ground $3,000 n/a 
Sunpower1, 2016 10 Ground $2,500 n/a 
Sunpower1, 2016 1 Carport $3,750 n/a 
Lazard2, 2015 1 Rooftop $3,170 $17.50 
Solar Market Insight4, 2015 n/a Rooftop $2,070 n/a 
LBNL Solar Tracker VIII5, 2015 1 n/a $2,700 n/a 

 
For commercial solar we assume a “behind-the-meter” installation in which a commercial 
consumer installs a solar PV system to offset some or all of their power consumption. If the 
system generates more than what the consumer uses, the amount of revenue paid by SCE for this 
energy is very low (~ 5 cents/kWh currently), so we assume that the system is sized to slightly 
under-generate. The avoided payments to SCE for self-generated commercial power is estimated 
as follows. It is assumed that commercial customers switch to SCE’s time of use tariff (TOU-
GS1). We further assume that the capacity factor is 22.5% and that the avoided power cost is 
15.7 cents/kWh (average of summer and winter peak and mid-peak prices). Given the foregoing 
assumptions, Table 10 provides the direct economic impacts. 
 
An “in-front of the meter” case was also run, assuming that all of the electricity generated was 
directly sold to SCE at ReMAT rates (0.07 $/kWh). At this reimbursement rate, the project NPV 
was negative, so this scenario was not pursued further. 
 
Table 9. Summary of commercial solar PV costs, privately owned, “behind-the-meter”. 

 Rooftop Ground Carport 
 1 MW 5 MW 10MW 5 MW 1 MW 
Capital Cost      
     Modules $700,000 $3,500,000 $7,000,000 $3,500,000 $700,000 
     Other Hardware $870,000 $4,350,000 $8,700,000 $4,350,000 $770,000 
     Soft Costs $1,011,667 $2,150,000 $4,300,000 $7,150,000 $2,280,000 
     Total Installed Cost $2,581,667 $10,000,000 $20,000,000 $15,000,000 $3,750,000 
Federal Tax Credit $774,500 $3,000,000 $6,000,000 $4,500,000 $1,125,000 
NPV of Operating Costs $332,606 $1,663,030 $3,326,060 $1,663,030 $332,606 
NPV of Avoided SCE Payments $3,683,737 $18,418,685 $36,837,371 $18,418,685 $3,683,737 
Project NPV $1,543,964  $9,755,655  $19,511,311  $6,255,655  $726,131  
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3. Utility Scale Solar PV 
In this section examines utility scale solar thermal power plants. The most recent utility scale 
solar PV installed cost estimates for fixed tilt installations are provided in Table 11 while 
corresponding estimates for single axis tracking systems are shown in Table 12. As can be seen, 
the 2015 estimates of capital cost are significantly lower than the 2014 estimates. For this 
analysis we are utilizing the 2015 capital cost estimates. We further assume (based on the Solar 
Market Insight4 report) that the modules cost 0.7 $/Wac and that soft costs are 0.38 $/Wac. The 
balance of the installed cost is attributed to other hard costs. We also assume that SCE pays 0.06 
$/kWh on a levelized basis for power. This is lower than the ReMAT value for facilities smaller 
than 3 MW. With this set of assumptions, the fixed tilt and single axis tracking utility scale PV 
systems have the direct economic impacts shown in Table 13. 
 
Table 10. Summary of utility scale fixed tilt solar PV costs ($2015). 

 
Resource 

Installed 
Cost 

Operating 
Cost 

Capacity 
Factor 

 $/kW $/kW-yr % 
Lazard2, 2015 $1,450 $10 22% 
E36, 2014 $2,200 $25 28% 
CEC7, 2014 $2,942 $29 22% 
Solar Market Insight4, 2015 $1,380   

Average $1,993 $21 24% 
Average of 2015 Estimates $1,415 $10 22% 

 
 
Table 11. Summary of utility scale single axis tracking solar PV costs ($2015). 

 
Resource 

Installed 
Cost 

Operating 
Cost 

Capacity 
Factor 

 $/kW $/kW-yr % 
Lazard2, 2015 $1,675 $13 31% 
E36, 2014 $2,600 $25 28% 
CEC7, 2014 $2,921 $38 27% 
LBNL8, 2014 $2,970 $17 29% 
Solar Market Insight4, 2015 $1,590   

Average $2,351 $23 29% 
Average of 2015 Estimates $1,633 $13 31% 

 
 
 
  

                                                 
6 Capital Cost Review of Power Generation Technologies:  Recommendations for WECC’s 10- and 20-Year Studies, 
Energy and Environmental Economics (E3), March 2014. 
7 Estimated Cost of New Renewable and Fossil Generation in California, California Energy Commission, May 
2014. 
8 Utility Scale Solar 2014:  An Empirical Analysis of Project Cost, Performance and Pricing Trends in the United 
States, Lawrence Berkeley National Laboratory, DOE SunShot, September, 2015. 
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Table 12. Summary of utility scale solar PV costs. 

 Fixed Tilt Single Axis 
Tracking 

Capital Cost   
     Modules $70,000,000 $70,000,000 
     Other Hardware $38,000,000 $38,000,000 
     Soft Costs $33,500,000 $55,250,000 
     Total Installed Cost $141,500,000 $163,250,000 
Federal Tax Credit $42,450,000 $48,975,000 
NPV of Operating Costs $19,006,057 $24,707,874 
NPV of SCE Payments $148,754,824 $209,609,070 
Project NPV $30,698,767   $70,626,196  

 

4. Utility Scale Solar Thermal Generation 
The other type of solar power generation is solar thermal or concentrating solar power (CSP). 
Table 14 and Table 15 summarize the recent cost estimates for utility scale CSP with and without 
storage, respectively. Capacity factor estimates are also provided. For CSP without storage, an 
average installed cost of $5,309 per kW is used in our analysis. The average capacity factor for 
the different studies is 24%. This might be skewed to the low side as it reflects older technology. 
The recently online Mojave project’s PPA agreement indicates a capacity factor of 28%. We 
utilize this higher value for our analysis.  
 
For CSP with storage (Table 15), the two Lazard estimates have significantly higher capital and 
operating costs than the other estimates, and also have much higher capacity factors. We have 
excluded these estimates from the average and are using a capital cost of $6,854 per kW and a 
capacity factor of 45% for this analysis.  
 
 
Table 13. Summary of utility scale CSP without storage costs ($2015). 

 
Resource Type Installed 

Cost 
Operating 

Cost 
Capacity 
Factor 

  $/kW $/kW-yr % 
E36, 2014 Not defined $5,500 $60  
CEC7, 2014 Tower $4,325 $64 31% 
SAIC9, 2013 Not defined $5,219 $69  
LBNL8, 2014 Trough $5,500 $50 20% 
LBNL8, 2014 Tower $6,000 $50 20% 

Average  $5,309 $59 24% 
 
 
  

                                                 
9 Updated Capital Cost Estimates for Utility Scale Electricity Generating Plants, SAIC Feb 2013 
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Table 14. Summary of utility scale CSP with storage costs ($2015). 
 
Resource Type Installed 

Cost 
Operating 

Cost 
Capacity 
Factor 

  $/kW $/kW-yr % 
E36, 2014  $8,000 $60  
LBNL8, 2014 Trough $6,700 $50 40% 
CEC7, 2014 Tower $6,024 $68 40% 
Lazard2, 2015 Tower $10,000 $80 52% 
CEC7, 2014 Tower $6,691 $68 56% 
Lazard2, 2015 Tower $10,300 $115 85% 

Average  $7,953 $73 55% 
Average w/o Lazard  $6,854 $61 45% 

 
The negotiated price at which utilities purchase electricity from owners of solar thermal 
generators is not publicly available. However, based on the foregoing estimates of installed cost, 
operating cost, and capacity factor, we can estimate project NPV (30 year life and 5% discount 
rate) with an assumed purchase price. For CSP without storage, the purchase price must be above 
12.8 cents/kWh to achieve a positive project NPV.  For CSP with storage, the purchase price 
must be above 9.4 cents/kWh. For the analysis, we assumed that the PPA for projects without 
storage would be 12.5 cents/kWh and with storage 10.5 cents/kWh. These prices assume that the 
electricity is sold to SCE bundled with RECs. It is not known if these are reasonable PPA prices. 
Table 16 summarizes the utility scale CSP costs and benefits.  
 
Table 15. Summary of utility scale CSP costs. 

 
No Storage 
12.5 ₵/kWh 

Storage 
10.5 ₵/kWh 

Capital Cost   
     Hardware $380,456,549 $491,183,884 
     Soft Costs $150,420,907 $194,199,116 
     Total Installed Cost $530,877,457 $685,383,000 
Federal Tax Credit $159,263,237 $205,614,900 
NPV of Operating Costs $119,280,782 $124,604,917 
NPV of SCE Payments $497,952,120 $673,044,030 
Project NPV $7,057,118   $68,671,013  
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5. Solar Water Heating 
Residential solar water heating (SWH) projects are eligible for not only the federal investment 
tax credit, but also the California Solar Initiative-Thermal program. CSI thermal is administered 
by SoCal Gas Company and they are currently awarding $29.85 per annual therm displaced up to 
a maximum of $4,366. According to SoCal Gas, typical residential systems cost between $8,000 
and $10,000. Phone calls to residential SWH companies10 confirm this installed cost. For this 
analysis, we assume an installed cost of $9,000. 
 
SoCal Gas also states that typical residential projects receive a $3,500 CSI-Thermal rebate. The 
current rebate value is 29.85 $/therm displaced, so $3,500 corresponds to a system size of 117 
therms per year of natural gas displaced. According to DOE, average residential hot water use is 
65 gal/day. If we assume a natural gas water heater with 80% efficiency heating water from 60 to 
120 F, then this corresponds to 150 therms per year. We consider two different system sizes:  
120 and 150 therms per year displaced. 
 
For operating costs, an NREL report suggests that annual operating costs for residential SWH are 
$100 per year11. However, both companies consulted on installed cost indicated that operating 
costs are near zero. We have assume an annual operating cost expense of $20. We have also 
assumed a 20 year system life.  
 
The benefit of installing SWH is a reduction in the amount of natural gas purchased. The SoCal 
Gas residential rate is $0.79 per therm for baseline consumption (<394 therms/yr) and $1.05 per 
therm for additional consumption. We assume here that systems would be installed at residences 
where more than baseline quantities of natural gas are consumed. We assume here that the 
household utilizes 1.5 times the baseline amount, so the displaced gas would cost $0.87 per 
therm. Additionally, a gas price escalation of 1.2% per year based on EIA projections of Pacific 
region gas prices12 was utilized. 
 
The quantification of direct costs are provided in Table 17.. As can be seen, the project NPV is 
negative for both usage quantities. A home would need to consume more than 150 therms/yr for 
water heating for this project to make economic sense. We did not consider this project further. 
 
  

                                                 
10 Aztec Solar and SunTrek Solar 
11 Break-even Cost for Residential Solar Water Heating in theUnited States: Key Drivers and Sensitivities, NREL, 
February 2011. 
12 EIA Annual Energy Outlook 2015, Residential natural gas price projections for the reference case, pacific region. 
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Table 16. Summary of residential solar water heating costs. 

 
120 

therms/yr 
150 

therms/yr 
Capital Cost   
     Hardware $5,000 $5,000 
     Soft Costs $4,000 $4,000 
     Total Installed Cost $9,000 $9,000 
Federal Tax Credit $2,700 $2,700 
CSI-Thermal Credit $3,582 $4,366 
Net Installed Cost $2,718 $1,934 
NPV of Operating Costs $262 $262 
NPV of Avoided SoCal Gas Payments $1,516 $1,895 
Project NPV -$1,464   -$301   
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6. Wind 

Residential Wind 

To estimate costs for a 5 kW residential wind project, the data provided on the Windustry13 
website. According to Windustry, a small scale installation costs between 5,000 and 8,000 $/kW; 
a $6,500 per kW cost is used this analysis. Note that wind projects are eligible for the 30% 
investment tax credit on installed cost and the Self Generation Incentive Program (SGIP) that 
pays $1.19 per installed watt. 
 
Very little data were available on operating costs for residential wind systems. We have assumed 
here that the costs are the same as utility scale costs which is $163 per year for the 5 kW system. 
Three capacity factors are assumed:  15%, 20%, and 25%. Residential wind avoids the same 
behind the meter SCE charges as residential solar (30 cent/kWh). Table 20 provides the direct 
costs and benefits for this system. Please note that the 15% capacity factor case has negative 
project NPV.  
 
Table 17. Summary of 5 kW residential wind costs and benefits. 

 
15% Capacity 

Factor 
20% Capacity 

Factor 
25% Capacity 

Factor 
Capital Cost    
     Hardware $24,375 $24,375 $24,375 
     Soft Costs $8,125 $8,125 $8,125 
     Total Installed Cost $32,500 $32,500 $32,500 
Federal Tax Credit $9,750 $9,750 $9,750 
SGIP Incentive Credit $5,950 $5,950 $5,950 
Net Installed Cost $16,800 $16,800 $16,800 
NPV of Operating Costs $2,419 $2,419 $2,419 
NPV of Avoided SCE Payments $29,074 $38,766 $48,457 
Project NPV $9,855  $19,546  $29,238  
Simple Payback 10 yrs 7 yrs 6 yrs 

 

Commercial Wind 

Commercial scale wind capital cost data are also not readily available. The Windustry website 
suggests that commercial wind project installed costs are between $1300 and $2200 $/kW. 
NREL’s CREST14 model provides an estimate for a 10 kW system of $2,300 per kW. As will be 
shown in the next section, the estimates for utility scale systems are roughtly $2200 per kW. 
Since it would be unlikely for the installed cost of a commercial scale system to be so 
dramatically lower than a utility scale system, the $1300 per kW lower range estimate from 
Windustry is disregarded, and this analysis assumes an installed cost of $2300 per kW. 
 
 

                                                 
13 Windustry.org 
14 NREL Cost of Renewable Energy Spreadsheet Tool, Wind 
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The assumed operating cost is $60 per kW-yr, nearly double the utility scale operating cost. 
Similar to the commercial PV installation, a behind the meter approach is assumed with avoided 
SCE payments of 15.7 cents/kWh. We evaluate 1, 5 and 10 MW projects. Each project is eligible 
for the federal investment tax credit; the 1 MW project is also eligible for the SGIP rebate of 
$1.19 per installed watt. The direct costs and benefits are provided in Table 14. 
 
Table 18. Summary of 5 kW residential wind costs and benefits. 

$2015 1 MW 5 MW 10 MW 
Capital Cost    
     Hardware $1,725,000 $8,625,000 $17,250,000 
     Soft Costs $575,000 $2,875,000 $5,750,000 
     Total Installed Cost $2,300,000 $11,500,000 $23,000,000 
Federal Tax Credit $690,000 $3,450,000 $6,900,000 
SGIP Incentive Credit $1,190,000 $0 $0 
Net Installed Cost $420,000 $8,050,000 $16,100,000 
NPV of Operating Costs $1,140,363 $5,701,817 $11,403,634 
NPV of Avoided SCE Payments $4,911,649 $24,558,247 $49,116,494 
Project NPV $2,161,286  $10,806,430  $21,612,860  

 
 

Utility-Scale Wind 

There are a number of recent references with cost estimates for utility scale wind generation. 
Table 20 summarizes the sources and their estimates of costs and capacity factor. The Lazard 
installed capital cost estimate includes the federal production tax credit, so is excluded from the 
average. For the analysis we have assumed a PPA price of $0.06 per kWh, which is 1 cent less 
than the price paid by SCE for peaking power under the ReMAT program (smaller generators). 
Table 21 summarizes the direct project economics. Wind projects are eligible for either the 
Production Tax Credit for 10 years or the Investment Tax Credit. For this project, the benefit was 
equivalent. 
 
Table 19. Summary of utility scale wind estimates ($2015). 

 
Resource Size Installed 

Cost 
Operating 

Cost 
Capacity 
Factor 

 MW $/kW $/kW-yr % 
Lazard2, 2015 100 $1,475 $37.50  
E36, 2014 100 $2,100 $30.00  
NREL15, 2013 10 $1,990 $37.50 41% 
CEC7, 2014 100 $2,380 $17.76 41% 
SAIC9, 2013 100 $2,280 $40.74  

Average   $32.70 41% 
Average w/o Lazard  $2,187   

                                                 
15 NREL Transparent Cost Database, average of 12 on-shore wind estimates from 2014/2015 (only4 estimates for 
capacity factor). 
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Table 20. Summary of utility scale wind direct costs. 

 
PPA  

6 cent/kWh 
PPA  

8 cent/kWh 
Capital Cost   
     Hardware $197,721,840 $197,721,840 
     Soft Costs $21,024,995 $21,024,995 
     Total Installed Cost $218,746,835 $218,746,835 
Federal Tax Credit $65,624,050 $65,624,050 
Net Installed Cost $153,122,784 $153,122,784 
NPV of Operating Costs $62,147,792 $62,147,792 
NPV of SCE Payments $305,207,450 $406,943,266 
Project NPV $89,936,874    $191,672,690  
Simple Payback 9 yrs 7 yrs 
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7. Biomass Power 
To develop direct costs for biomass power plants, three different sources were utilized, as shown 
in Table 22. The TSS-SCE source is fairly old, but is a synthesis of bids solicited by TSS for an 
SCE biomass plant in the central valley and is therefore thought to be fairly accurate. For this 
analysis we consider a 25 MW plant. The TSS quote is for a stoker boiler rather than a fluidized 
bed boiler; TSS determined that the additional cost associated with a fluidized bed boiler was not 
justified. Because the other capital cost values are similar to the TSS quote, it seems that they are 
also for stoker fired boilers. 
 
The capacity factor values from Lazard and TSS are likely design capacity factors while the 
NREL value is from EIA reporting, so reflects actual capacity factor of operating biomass 
boilers. The average fuel cost utilized is ~$38 per dry ton. 
 
Closed loop biomass plants are eligible to take either the 30% ITC or the Production Tax Credit 
of 0.012 $/kWh for 10 years. The ITC is a larger credit, so the PTC is not included. 
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Table 23 provides the project direct costs for a range of PPA prices negotiated with SCE. The 
PPA price must be greater than 8¢/kWh for a positive project NPV. The assumed project life is 
25 years. 
 
Table 21. Summary of biomass power plant cost estimates ($2015). 

 
Resource Size Installed 

Cost Operating Cost Heatrate Capacity 
Factor 

Fuel Cost 

 MW $/kW $/kW-yr $/MWh Btu/kWh % $/MMBtu 
Lazard2, 2015 35 3,500 95 15 14,500 85% 1.5 
TSS-SCE16, 2009 12 3,638 227 0  85%  
NREL17, 2013 n/a 4,058 109 5 13,500 51% 3 

Averages  3,732 144 7 14,000 74% 2.25 
 
 
  

                                                 
16 Cost Estimates For Capital Expenditure And Operations & Maintenance Based On Technology Review Prepared 
by TSS Consultants for SCE, March 2009. 
17 NREL Annual Technology Baseline Spreadsheet Tool, 2013 (Based on EIA and AEO publications). 
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Table 22. Summary of utility scale wind direct costs. 

 
PPA  

8 ¢/kWh 
PPA  

9 ¢/kWh 
PPA  

10 ¢/kWh 
PPA  

11 ¢/kWh 
Capital Cost     
     Hardware $41,772,688 $41,772,688 $41,772,688 $41,772,688 
     Soft Costs $51,521,146 $51,521,146 $51,521,146 $51,521,146 
     Total Installed Cost $93,293,833 $93,293,833 $93,293,833 $93,293,833 
Federal Tax Credit $27,988,150 $27,988,150 $27,988,150 $27,988,150 
Net Installed Cost $65,305,683 $65,305,683 $65,305,683 $65,305,683 
NPV of Operating Costs $4,677,102 $4,677,102 $4,677,102 $4,677,102 
NPV of Fuel Costs  $75,205,144 $75,205,144 $75,205,144 $75,205,144 
NPV of SCE Payments $190,997,190 $214,871,839 $238,746,488 $262,621,137 
Project NPV ($18,728,392) $5,146,256  $29,020,905  $52,895,554  
Simple Payback  14 yrs 11 yrs 9 yrs 

 

Economic Results 
Economic Output, Employment, and County Revenue 
 
Table 23. Economic Output, Employment, and County Revenue for Existing projects and Projects with 
Renewable Energy Policy Initiatives. 
 
 
 
The utility scale 100 MW project generates higher levels of local spending for the same amount 
of funds kept in the County. For a single track system, annual power output is higher per 
installed MW.  The share of revenue that remains in the County results in more local spending. 
 
 
Policy Changes 
 
The impact of proposed policy changes on County revenue and employment is shown in 
Table 2... The tax revenue per dollar investment is largest for small scale projects..  For smaller 
scale projects, permit costs per dollar invested are higher. A 5 kW residential scale project is 
1/100th of a 5 MW commercial project; so permitting fees represent a greater fraction of project 
cost.   
 
Employment depends on expenditures in the County. The fraction of equipment that is fabricated 
in the County has a significant effect for the construction aspect of the technology.  Projects that 
result in money spent due to energy savings also generate indirect employment benefits.  
 
The effect of policies to increase revenues is shown in Table 1.  The primary effect of the policy 
an revenue to the County is the direct permit fee or increase in taxation rate.  Secondary macro-
economic effects have a very small impact on overall county spending or employment for 
commercial scale systems.  For example an increase in permit fees of $1000 per MW will result 
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in a transfer of expenditures from the developer to the County.  If the funds are spent in the 
County, then the fee has a very small effect on employment. In the case of larger utility scale 
systems, additional service fee results in additional revenue to the County.  However, overall 
revenues per MW are still lower than those for smaller scale systems. 
 
Table 24. Changes in Local Spending, Employment, and County Revenues 
 

 
 

Power (kW) 5.0 500 5,000 20,000 100,000

Scenario Building Roof Carport Warehouse 
Roof Fixed Single Tracking

Location San 
Bernardino San Bernardino SB County, 

Private
SB County, 

Private
SB County, 

Federal

Building Scale Community Scale: 
Neighborhood

Community 
Scale: 

Community 

Utility Scale, 
Private Land

Utility Scale, 
Federal Land 

Criterion (Up to Approx. 
70 kW)1

(Approx. 71 kW to 710 
kW)2

(Approx. 710 
kW to 10 MW)3     (Greater than 10 MW)4

Net Change
Economic Intensity (per MW)
Construction

Total Employment 0.0 0.0 0.01 0.00 0.00
Indirect and Induced Employment 0.00 0.00 0.01 0.00 0.00
Total Local Spending $0 $0 $0 $0 $0

County Revenue (Benefits)
Taxes to County $0 $0 $0 $3,538 $4,081
Fees $0 $1,000 $1,000 $4,538 $5,081
City Sales Tax
Total County Revenue $0 $1,000 $1,000 $8,075 $9,163

Operation
Total Employment 0.0 0.00000 0.00303 0.14894 0.16900
Indirect and Induced Employment 0.0 0.00000 0.00250 0.06726 0.07632
Total Local Spending $0 $0 $517 $13,897 $15,768

County Revenue (Benefits)
Taxes $0 $0 $0.88 $7.89 $8.95
Fees $0 $0 $0 $0 $0
Other $0 $0 $0 $0 $0
Total County Revenue $0 $0 $0.88 $7.89 $8.95

Total County Revenue (Benefits) per MW $0 $1,000 $1,001 $8,083 $9,171
Direct Costs

Construction Cost ($/kW) $0 $0 $0 $0 $0
Operation Cost ($/kW/y) $0 $0 $0 $0 $0



 
Attachment 1 

Renewable Energy Database Output Matrices 



V53 W53 V51 Calc
Analysis Matrix SB Intensity Metrics
Project Size Owner Incentives Tab CapX SB Output SB Jobs SB Tax Output Jobs SB Tax
Solar PV per $k         per $M

Residential Rooftop 5kW Private Federal ITC Solar PV Res $21,238 $42,391 0.71 $1,013 1,996,019 33.53 $47,708
Behind? Commercial (rooftop, ground, carport) 1, 5, 10 MW Private Federal ITC Solar PV Comm Behind $10,175,950 $8,560,783 219.41 $220,418 841,276 21.56 $21,661
Front? Commercial (rooftop, ground, carport) 1, 5, 10 MW SB Cty CREB (0% financing) Solar PV Comm Front $14,960,750 $20,050,368 290.13 $86,430 1,340,198 19.39 $5,777

Utility 100 MW Private Federal ITC PV Utility $163,107,085 $170,268,025 4,194 $6,103,013 1,043,903 25.71 $37,417
Utility 101 MW Private Federal ITC CSP Utility -$1,935,293 $1,394,014,210 22,329 $916,448,346 -720,311,804 -11,537.91 -$473,545,074

Solar Thermal
Residential water heating Private CSI-Thermal Solar Water Res $8,475 $5,870 0.07 $903 692,627 7.92 $106,549
Utility Power Gen 100 MW Private Federal ITC Utility CSP -$1,935,293 $1,394,014,210 22,329 $916,448,346 -720,311,804 -11,537.91 -$473,545,074

Wind
Residential 5kW Private Federal PTC Wind Res $31,878 $118,374 1.34 $784 3,713,345 42.01 $24,580
Commercial 1, 5, 10 MW Private Federal PTC Wind Comm $22,907,750 $90,321,463 1,498.19 $158,670 3,942,834 65.40 $6,926
Commercial 1, 5, 10 MW SB Cty
Utility 100 MW Private Federal PTC Wind Utility $217,725,215 $120,325,345 6,424.83 $1,766,678 552,648 29.51 $8,114

MSW/Biomass Gasification
Utility 20 MW Private Federal PTC Biomass Utility $93,051,960 $191,232,051 5,936.41 $425,516 2,055,110 63.80 $4,573 20 MW is average size of existing biomass/MSW boilers in CA



Calc
SB Intensity Metrics

Size Owner Incentives Tab Output Jobs Tax & Permit
per invest         per $1M

5kW Private Federal ITCSolar PV Res 1,996,018.63 33.53 47,708.45 1,503.96 3.12 $4,771
1, 5, 10 MWPrivate Federal ITCSolar PV Comm Behind 841,276.06 21.56 21,660.68 2,449.75 3.36 $637
100 MW Private Federal ITCSolar PV Comm Front 1,340,198.07 19.39 5,777.12 234.99 1.94 $615

Private CSI-ThermaPV Utility 1,043,903.31 26.43 18,419.89 666.93 0.82 $10,061
100 MW Private Federal ITCCSP Utility -720,311,804.22 -11,537.91 -473,545,073.50 482.71 2.06 $632
5kW Private Federal PTCSolar Water Res 692,627.34 7.92 106,548.67
100 MW Private Federal PTCUtility CSP -720,311,804.22 -11,537.91 -473,545,073.50
20 MW Private Federal PTCWind Res 3,713,344.87 42.01 24,579.94
20 MW SB Cty Federal PTCWind Comm 3,942,834.33 65.40 6,926.48
1, 5, 10 MWPrivate Federal PTCWind Utility 552,647.72 29.51 8,114.26

Biomass Utility 2,055,110.41 63.80 4,572.88

Tax & 
Permit

-14000-12000-10000-8000 -6000 -4000 -2000 0 2000

-600,000,000-400,000,000-200,000,000 0 200,000,000

Solar PV Res

Solar PV Comm Behind

Solar PV Comm Front

PV Utility

CSP Utility

Solar Water Res

Utility CSP

Wind Res

Wind Comm

Wind Utility

Biomass Utility

Tax & Permit per $million investment

Tax &
Permit

Jobs per $million in investment

Jobs

 $(796.0)  $(596.0)  $(396.0)  $(196.0)  $4.0

Solar PV Res

Solar PV Comm Behind

Solar PV Comm Front

PV Utility

CSP Utility

Solar Water Res

Utility CSP

Wind Res

Wind Comm

Wind Utility

Biomass Utility

Economic Output per $million investment

Millions



Equipment Construction Investment Electric Maintenance Utility

2016 1000 2899 -77.98

2017 500 6300 -136

2018 1200 100 -200

2019 1200 100 -200

2020 1200 100 -200

2021 1200 100 -200

2022 1200 100 -200

2023 1200 100 -200

2024 1200 100 -200

2025 1200 100 -200

2026 1200 100 -200

2027 1200 100 -200

2028 1200 100 -200

2029 1200 100 -200

2030 1200 100 -200

2031 1200 100 -200

-1000

0

1000

2000

3000

4000

5000

6000

7000

8000

Utility

Maintenance

Electric

Investment

Construction

Equipment



Self Generation Incentive Program (SGIP) is for renewables other than solar and is overseen by the CPUC
Solar incentives are provided by the California solar initiative (CSI), which is currently oversubscribed and the program is closed.

Calculating Your Rebate:

Table 1-1 Base Incentive Levels for Eligible Technologies
Technology $/Watt

Renewable and Waste Energy Recovery Wind Turbine $1.19
Renewable and Waste Energy Recovery Waste Heat to Power Technologies $1.19
Renewable and Waste Energy Recovery Pressure Reduction Turbine $1.19
Non-Renewable Conventional CHP Internal Combustion Engine - CHP $0.48
Non-Renewable Conventional CHP Microturbine – CHP $0.48
Non-Renewable Conventional CHP Gas Turbine CHP $0.48
Non-Renewable Conventional CHP Steam Turbine CHP $0.44
Emerging Technologies Advanced Energy Storage1 $1.80
Emerging Technologies Biogas2 $1.80
Emerging Technologies Fuel Cell - CHP or Electric Only $2.03
1. Standalone or paired with solar PV or any otherwise eligible SGIP technology.
2. Biogas incentive is an adder that may be used in conjunction with fuel cells or any conventional CHP technologies. 

Tiered Incentive Rates
For projects greater than 1 MW up to 3 MW, the incentive identified in the above table declines according to the schedule in the table below.
Capacity Incentive Rate (Percent of Base)
0 - 1 MW 100%
>1 MW - 2 MW 50%
>2 MW - 3 MW 25%
Rebates are paid for system capacities up to 3 MW, including existing generating capacity that has previously received SGIP incentives.

Eligibility for participation in the SGIP is based on greenhouse gas emission reductions. Self-generation technologies eligible for the program 
are grouped into three incentive levels as shown in Table 1-1.



Direct Indirect Induced Direct Indirect Induced
Construction/Installation Residential 1 0.313795 0.286474 15.02953 7.389444 8.447069
Technicians 1 0.356289 0.419821 0.020561 0.031974 0.036903
Ag, Forestry, Fish & Hunting 1 0.454172 0.189578 0 0.000137 0.000203
Annual O&M Costs Local Demand 1 0.258568 0.222729 0.026045 0 0
Architectural and Engineering Services 1 0.299303 0.415595 7.542454 7.647326 8.336981
Architectural and Engineering Services 1 0.299303 0.415595 0 5.47E-06 5.97E-06
Architectural and Engineering Services 1 0.336459 0.198008 0 0.001243 0.001618
Battery Manufacturing 1 0.403662 0.22383 0 9.34E-08 1.33E-07
Battery Manufacturing 1 0.288187 0.180511 0 5.58E-08 8.34E-08
Construction/Installation Residential 1 0.331252 0.192982 0 3.41E-07 4.45E-07
Construction/Installations - Non Residential 1 0.454172 0.189578 0 0.000137 0.000203
Electrical Equip 1 0.337844 0.18763 0 1.94E-07 3.03E-07
Electrical Equip 1 0.374131 0.142004 0 0.0011 0.001757
Energy Wire Manufacturing 1 0.310487 0.16879 0 1.38E-07 2.05E-07
Fabricated Metals 1 0.288187 0.180511 0 5.58E-08 8.34E-08
Finance 1 0.336459 0.198008 0 0.001243 0.001618
Finance 1 0.201004 0.339658 0.00044 0.004159 0.004672
Government 1 0.042822 0.49711 9.063047 5.644963 7.401422
Government 1 0.042822 0.49711 0 0.000131 0.000172
Government 1 0.149315 0.316426 0 4.53E-05 4.97E-05
Insurance and Real Estate 1 0.256495 0.155185 0 0.026082 0.033593
Insurance and Real Estate 1 0.238492 0.264342 0.02012 0.036053 0.040658
Machinery 1 0.310487 0.16879 0 1.38E-07 2.05E-07
Manufacturing 1 0.374131 0.142004 0 0.0011 0.001757
Mining 1 0.331252 0.192982 0 3.41E-07 4.45E-07
Office Services 1 0.149315 0.316426 8.026973 7.59633 8.337966
Office Services 1 0.149315 0.316426 0 4.53E-05 4.97E-05
Office Services 1 0.256495 0.155185 0 0.026082 0.033593
Other Professional Services 1 0.269931 0.406813 0 0.000429 0.000471
Other Professional Services 1 2.7165 2.137595 0 0.00134 0.001716
Other services 1 0.259549 0.290098 6.981214 6.877623 7.947725
Other services 1 0.259549 0.290098 0 0.019707 0.022773
Other services 1 0.269931 0.406813 0 0.000429 0.000471
Plant Employees 1 #VALUE! 0 0 #VALUE! #DIV/0!
Retail trade 1 0.201004 0.339658 12.45815 6.764664 7.600098
Retail trade 1 0.201004 0.339658 0.00044 0.000239 0.000269
Retail trade 1 0.201004 0.339658 0 0.003919 0.004403
Retail trade 1 0.403662 0.22383 0 9.34E-08 1.33E-07
Semiconductor (solar cell/module) manufacturing 1 0.299303 0.415595 0 5.47E-06 5.97E-06
TCPU 1 0.294662 0.231868 2.963514 6.491202 8.311041
TCPU 1 0.294662 0.231868 0 0.00134 0.001716
Total 1 0.21679 0.308547 7.939023 7.245983 8.186438
Total 1 0.356289 0.419821 0.020561 0.031974 0.036903
Total 1 0.258568 0.222729 0.138438 0.056671 0.069239
Total 1 0.259549 0.290098 0 0.019707 0.022773
Wholesale Trade 1 0.238492 0.264342 4.558266 7.556383 8.521504
Wholesale Trade 1 0.238492 0.264342 0.02012 0.033354 0.037614
Wholesale Trade 1 0.238492 0.264342 0 0.002699 0.003044
Wholesale Trade 1 0.337844 0.18763 0 1.94E-07 3.03E-07

1 0.21679 0.308547 #VALUE! 0 0
1 0.292001 0.290161 0.158999 0.089195 0.106541
1 1.139122 13.22386 0 0.000131 0.000172

Economic Output Employment



California Solar Initiative-Thermal program  …  CSI-thermal. Federal Investment Tax Credit also in place
Funded by ratepayers, managed by local utility.
SCE no longer giving rebates for systems displacing electric water heaters
SoCal Gas is providing rebates

Residential system capital costs are typically 8-10k per SoCal gas hot water heating 101 video.
Residential rebates depend on system efficiency. Typical residential rebates are $3500 per SoCal gas website.
Still well within step 1 Residential system cost 9000 $

Typical Rebate 3500 $
Incentive 29.85 $/therm displaced annually
Typical System 117 therms displaced per year

Assume for analysis 120 therms displaced per year
Capital Cost 9000

Collector 2500 estimates!!
BOS (tank, controller) 2500
labor/soft costs 4000

No fees for systems less than 30 kWth

PBI=Performance based incentives.

SoCal Gas Residential Rate

Baseline 78.992 cents/therm
Over Base 104.992 cents/therm

Baseline Use Summer 183 days
Winter 182 days
Summer 86.559 therms
Winter 307.762 thers
Total 394.321 therms/yr

87.65867 cents/therm. Assumes family uses 1.5 baseline equantity.

The most populated areas of SBC are zone 1. Zone 3 up in arrowhead.
Assume zone 1.



Renewable Technology Size
Solar PV

Residential Rooftop 5 kW
Community scale 1, 5, 10 MW
Utility PV 100 MW
Utility Solar Thermal 100 MW

Solar Thermal
Residential water heating
Commercial water heating

Wind
Residential 5 kW
Community scale 1, 5, 10 MW
Utility 100 MW

Biomass
MSW/Biomass Gasification (utility scale) 20 MW
LFG to Electricity 5 MW

Analysis Matrix
Project
Solar PV

Residential Rooftop
Commercial (rooftop, ground, carport)
Commercial (rooftop, ground, carport)
Utility
Utility

Solar Thermal
Residential water heating
Commercial water heating
Commercial water heating
Utility Power Gen

Wind
Residential
Commercial 
Commercial 
Utility

MSW/Biomass Gasification
Utility
Utility

LFG to Electricity
Commercial
Commercial

Energy Storage Add-on to Solar PV
Residential
Commercial

100 MW



Inverter Loss Factor 1.2

Assumptions Incentives
Project Capacity (kWdc) 5 Federal Investment Tax Credit 30%
Capital Cost ($/kWdc) $4,248

Modules $820 This analysis assumes that the rooftop solar system is designed to exactly match consumption.
Other Hardware $743
Soft costs $2,684

O&M ($/kW-yr) $25
O&M Escalation 2.50% 768.3333333
Capacity Factor 25.25%
Degradation (%/yr) 0.4%
SCE generation charge escalation 0.3%
Annual Discount Rate 5%

Year 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Capital Cost ($2016)

Modules $4,102
Other Hardware $3,716
Soft costs $13,420
Total Installed $21,238

Federal Tax Credit $6,371
Net Cap Cost $14,867

Operating Cost $127 $130 $133 $136 $140 $143 $147 $150 $154 $158 $162 $166 $170 $174 $179 $183 $188 $192 $197 $202 $207 $212 $218 $223 $229 $235 $240 $246 $253 $259
Operating Cost NPV $2,734

Generation, kWh 9,216 9,179 9,143 9,106 9,070 9,033 8,997 8,961 8,925 8,890 8,854 8,819 8,783 8,748 8,713 8,678 8,644 8,609 8,575 8,540 8,506 8,472 8,438 8,405 8,371 8,338 8,304 8,271 8,238 8,205
Avoided SCE Generation Charges, $/yr $2,772 $2,769 $2,758 $2,747 $2,736 $2,725 $2,714 $2,703 $2,692 $2,681 $2,671 $2,660 $2,649 $2,639 $2,628 $2,618 $2,607 $2,597 $2,586 $2,576 $2,566 $2,555 $2,545 $2,535 $2,525 $2,515 $2,505 $2,495 $2,485 $2,475
NPV Avoided SCE Generation Charges $42,955

-$12,611 Net costs $12,222 -$2,639 -$2,625 -$2,610 -$2,596 -$2,582 -$2,567 -$2,553 -$2,538 -$2,523 -$2,509 -$2,494 -$2,479 -$2,464 -$2,449 -$2,434 -$2,419 -$2,404 -$2,389 -$2,374 -$2,358 -$2,343 -$2,327 -$2,312 -$2,296 -$2,280 -$2,264 -$2,248 -$2,232 -$2,216
Cumulative Net Costs $12,222 $9,582 $6,958 $4,347 $1,751 -$830 -$3,397 -$5,950 -$8,488 -$11,011 -$13,520 -$16,014 -$18,493 -$20,958 -$23,407 -$25,842 -$28,261 -$30,665 -$33,054 -$35,428 -$37,786 -$40,129 -$42,457 -$44,769 -$47,065 -$49,345 -$51,610 -$53,858 -$56,090 -$58,306
NPV of Investment $24,804
Revenue to County (permit fees) $550 $1,564 $7.82
Revene to City (sales tax) $78
Revenue to County (sales tax) $39 7.81767789

Activity Sector In County 
NPV % $ In Cty Direct Direct Indirect Induced Direct Indirect Induced Direct Indirect Induced Direct Indirect Induced Output Jobs Per Inc Val Added

no modules half hardware Plant Hardware less taxes $7,779 23.4% $1,820 Plant Equipment $1,820 $1,820 $637 $692 0.01 0.01 0.01 $874 $255 $255 $1,001 $382 $437 3,149 0.03 1,383 1,820
Plant Engineering, Installation $13,459 100% $13,459 Plant Investment $13,459 $13,459 $4,711 $5,115 0.10 0.05 0.06 $6,461 $1,884 $1,884 $7,403 $2,826 $3,230 23,285 0.22 10,229 13,459
Fleet Investment $0 0% $0 Fleet Investment $0 $0 $0 $0 0.00 0.00 0.00 $0 $0 $0 $0 $0 $0 0 0.00 0 0
Processing Materials $0 0% $0 Processing Mate $0 $0 $0 $0 0.00 0.00 0.00 $0 $0 $0 $0 $0 $0 0 0.00 0 0
Maintenance $2,734 100% $2,734.44 Maintenance $2,734 $2,734 $820 $1,613 0.09 0.01 0.02 $1,586 $328 $602 $1,887 $492 $1,012 5,168 0.12 2,516 3,391
Feedstock Collection $0 0% $0 Feedstock Collec $0 $0 $0 $0 0.00 0.00 0.00 $0 $0 $0 $0 $0 $0 0 0.00 0 0
Feedstock Transport $0 0% $0 Feedstock Transp $0 $0 $0 $0 0.00 0.00 0.00 $0 $0 $0 $0 $0 $0 0 0.00 0 0
Plant Earnings $0 0% $0 Plant Earnings $0 $0 $0 $0 0.00 0.00 0.00 $0 $0 $0 $0 $0 $0 0 0.00 0 0

Check with Jenny Household Net Revenue $24,804 100% $24,804 Household Savin $24,804 $24,804 $8,061 $9,797 0.25 0.08 0.12 $10,666 $3,100 $3,597 $14,138 $4,713 $6,077 42,663 0.46 17,363 24,928
Government Revenue $589 100% $589 Government $589 $589 $191 $233 0.01 0.00 0.00 $253 $74 $85 $336 $112 $144 1,013 0.01 412 592
Sales Tax on Non Installation 0.17% $29 Government $29 $29 $21 $21 0.00 0.00 0.00 $0 $0 $0 $0 $0 $0 72 0.00 0 0
Utility Generation -$42,955 61% -$26,157 Utility Generatio -$26,157 -$26,157 -$1,831 -$4,970 -0.05 -0.02 -0.06 -$5,231 -$785 -$1,831 -$22,234 -$1,046 -$3,139 -32,958 -0.13 -7,847 -26,419
Total $6,410 $5 $17,279 TOTAL $17,279 $17,279 $12,611 $12,501 0.4 0.1 0.2 $14,608 $4,857 $4,592 $2,531 $7,479 $7,761 42,391 0.7 24,056 17,771

$2.77 4.66
Per CapX per $100k

Value Added ($) TotalsActivity in SB Cty Output ($) Employment(# jobs) Personal Income ($)



1
Economic Multipliers, Active Case Direct Impacts

Activities
Direct Indirect Induced Direct Indirect Induced Direct Indirect Induced Direct Indirect Induced Indirect Impacts

Plant Equipment 1 0.35 0.38 0.000008 0.000004 0.000005 0.48 0.14 0.14 0.55 0.21 0.24 1.00
Plant Investment 1 0.35 0.38 0.000008 0.000004 0.000005 0.48 0.14 0.14 0.55 0.21 0.24 1.00
Fleet Investment 1 0.3 0.41 0.000013 0.000003 0.000005 0.38 0.11 0.15 0.59 0.17 0.25 1.01
Processing Materials 1 0.28 0.32 0.000004 0.000003 0.000004 0.26 0.13 0.12 0.62 0.17 0.20 0.99 Induced Impacts
Maintenance 1 0.3 0.59 0.000034 0.000003 0.000007 0.58 0.12 0.22 0.69 0.18 0.37 1.24
Feedstock Collection 1 0.21 0.27 0.000033 0.000002 0.000003 1.00 0.06 0.10 1.00 0.12 0.17 1.29
Feedstock Transport 1 0.63 0.46 0.000010 0.000006 0.000006 0.33 0.22 0.17 0.42 0.33 0.29 1.04
Plant Earnings 1 0.21 0.27 0.000024 0.000002 0.000003 1.00 0.08 0.10 1.00 0.12 0.17 1.29
Household Savings 1 0.325 0.395 0.000010 0.000003 0.000005 0.43 0.125 0.145 0.57 0.19 0.245 1.01
Government 1 0.325 0.395 0.000010 0.000003 0.000005 0.43 0.125 0.145 0.57 0.19 0.245 1.01
City & County Sales Tax 1 0.325 0.395 0 0 0 0 0 0 0 0 0
Utility Generation 1 0.07 0.19 0.000002 0.000001 0.000002 0.20 0.03 0.07 0.85 0.04 0.12 1.01 includes inter-industry sales and therefore exceeds the value of goods and services sold for final

consumption. 
Equipment Multiplier 1 0.35 0.38 0.000008 0.000004 0.000005 0.48 0.14 0.14 0.55 0.21 0.24 Value added  is a measure of economic output that eliminates inter-industry sales
City and County and therefore reflects the amount of output added by each industry.
County Personal income  is the total current income received by individuals minus contributions to

social insurance. Income sources include wages and salaries, dividends, interest receipts,
transfer payments, and proprietors' income. Proprietors' income includes both compensation for

Solar PV Residential In County proprietor labor as well as profits; we assumed that these profits would be spent in consumer
In Cty Direct Indirect Induced Direct Indirect Induced Direct Indirect Induced Direct Indirect Induced Output Jobs Per Inc Val Added channels rather than in capital markets

Plant Equipment 100000 100,000 35,000 38,000 0.75 0.38 0.48 48,000 14,000 14,000 55,000 21,000 24,000 173,000 1.61 76,000 100,000
Plant Investment $1,820 1,820 637 692 0.01 0.01 0.01 874 255 255 1,001 382 437 3,149 0.03 1,383 1,820
Fleet Investment $0 0 0 0 0.00 0.00 0.00 0 0 0 0 0 0 0 0.00 0 0
Processing Materials $0 0 0 0 0.00 0.00 0.00 0 0 0 0 0 0 0 0.00 0 0
Maintenance $2,734 2,734 820 1,613 0.09 0.01 0.02 1,586 328 602 1,887 492 1,012 5,168 0.12 2,516 3,391
Feedstock Collection $0 0 0 0 0.00 0.00 0.00 0 0 0 0 0 0 0 0.00 0 0
Feedstock Transport $0 0 0 0 0.00 0.00 0.00 0 0 0 0 0 0 0 0.00 0 0
Plant Earnings $0 0 0 0 0.00 0.00 0.00 0 0 0 0 0 0 0 0.00 0 0
Household Savings $24,804 24,804 8,061 9,797 0.25 0.08 0.12 10,666 3,100 3,597 14,138 4,713 6,077 42,663 0.46 17,363 24,928
Government $589 589 191 233 0.01 0.00 0.00 253 74 85 336 112 144 1,013 0.01 412 592
Utility Generation -$26,157 -26,157 -1,831 -4,970 -0.05 -0.02 -0.06 -5,231 -785 -1,831 -22,234 -1,046 -3,139 -32,958 -0.13 -7,847 -26,419

TOTAL 3,790 7,879 7,365 0.318 0.083 0.094 8,147 2,972 2,707 -4,872 4,653 4,531 19,035 0.50 13,827 4,312

Activities
Direct Indirect Induced Direct Indirect Induced Direct Indirect Induced Direct Indirect Induced

Plant Investment 1 0.35 0.38 0.000008 0.000004 0.000005 0.48 0.14 0.14 0.55 0.21 0.24
Fleet Investment 1 0.3 0.41 0.000013 0.000003 0.000005 0.38 0.11 0.15 0.59 0.17 0.25
Processing Materials 1 0.28 0.32 0.000004 0.000003 0.000004 0.26 0.13 0.12 0.62 0.17 0.20
Maintenance 1 0.3 0.59 0.000034 0.000003 0.000007 0.58 0.12 0.22 0.69 0.18 0.37
Feedstock Collection 1 0.21 0.27 0.000033 0.000002 0.000003 1.00 0.06 0.10 1.00 0.12 0.17
Feedstock Transport 1 0.63 0.46 0.000010 0.000006 0.000006 0.33 0.22 0.17 0.42 0.33 0.29
Plant Earnings 1 0.21 0.27 0.000024 0.000002 0.000003 1.00 0.08 0.10 1.00 0.12 0.17
Household Savings 1 1.00 1.00
Government 1
Utility Generation 1 0.07 0.19 0.000002 0.000001 0.000002 0.20 0.03 0.07 0.85 0.04 0.12

Output ($/$) Employment(# jobs/dollar) Personal Income ($/$) Value Added ($/$)

Induced impacts occur as the direct and indirect expenditures trigger a chain reaction of spending 
through the economy. 

Output ($) Employment(# jobs) Personal Income ($) Value Added ($) Totals

The economic activities occurring at the project site or a related site. Examples of direct impact include 
purchase of capital equipment and the process inputs to produce electricity.

Activities occurring in other sectors of the economy that experience changes as a result of the project, 
such as the steel industry that supplies steel for project construction.

Output ($/$) Employment(# jobs/dollar) Personal Income ($/$) Value Added ($/$)
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Inverter Loss Factor 1.2
Select Rooftop

Assumptions
Project Capacity (kWdc) 5,000 Carport only 1000 kW Federal Investment Tax Credit 30%
Capital Cost ($/kWdc) $2,043

Modules ($/kW) $692 Rooftop
Other Hardware ($/kW) $870 Ground
Soft costs ($/kW) $481 Carport

O&M ($/kW-yr) $17.5 500
O&M Escalation 2.50% 1000
Capacity Factor 22.50% 5000
Degradation (%/yr) 0.4% 10000
SCE generation charge escalation 0.3%
Annual Discount Rate 5%

Year 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Capital Cost ($2016)

Modules $3,460,000 692
Other Hardware $4,350,000 870
Soft costs $2,405,000
Total Installed $10,215,000

Federal Tax Credit $3,064,500
Net Cap Cost $7,150,500

Operating Cost $87,500 $89,688 $91,930 $94,228 $96,584 $98,998 $101,473 $104,010 $106,610 $109,276 $112,007 $114,808 $117,678 $120,620 $123,635 $126,726 $129,894 $133,142 $136,470 $139,882 $143,379 $146,963 $150,637 $154,403 $158,264
Operating Cost NPV $1,663,030

Generation, kWh 8,212,500 8,179,650 8,146,931 8,114,344 8,081,886 8,049,559 8,017,361 7,985,291 7,953,350 7,921,537 7,889,850 7,858,291 7,826,858 7,795,550 7,764,368 7,733,311 7,702,377 7,671,568 7,640,882 7,610,318 7,579,877 7,549,557 7,519,359 7,489,282 7,459,325
Avoided SCE Generation Charges, $/yr $1,288,952 $1,287,647 $1,282,497 $1,277,367 $1,272,257 $1,267,168 $1,262,100 $1,257,051 $1,252,023 $1,247,015 $1,242,027 $1,237,059 $1,232,111 $1,227,182 $1,222,273 $1,217,384 $1,212,515 $1,207,665 $1,202,834 $1,198,023 $1,193,231 $1,188,458 $1,183,704 $1,178,969 $1,174,253
NPV Avoided SCE Generation Charges $18,418,685

Net costs $5,949,048 -$1,197,960 -$1,190,567 -$1,183,139 -$1,175,674 -$1,168,170 -$1,160,627 -$1,153,041 -$1,145,413 -$1,137,740 -$1,130,020 -$1,122,251 -$1,114,433 -$1,106,562 -$1,098,638 -$1,090,658 -$1,082,621 -$1,074,523 -$1,066,364 -$1,058,141 -$1,049,852 -$1,041,494 -$1,033,066 -$1,024,566 -$1,015,990
Cumulative Net Costs $5,949,048 $4,751,088 $3,560,521 $2,377,382 $1,201,708 $33,538 -$1,127,088 -$2,280,130 -$3,425,543 -$4,563,282 -$5,693,302 -$6,815,553 -$7,929,986 -$9,036,548 -$10,135,186 -$11,225,845 -$12,308,465 -$13,382,988 -$14,449,352 -$15,507,493 -$16,557,345 -$17,598,839 -$18,631,906 -$19,656,471 -$20,672,461
NPV of Investment $9,477,005
Revenue to County (permit fees) $11,000
Revenue to City (sales tax) $78,100 124.7260815 122.3623548 2.36372675
Revenue to County (sales tax) $39,050 124.7261 122.3624 2.3637

Activity Sector In County Economic Activity Macro Economic Multipliers
NPV % $ In Cty Direct Direct Indirect Induced Direct Indirect Induced Direct Indirect Induced Direct Indirect Induced Output Jobs Per Inc Val Added Activity in SB Direct Indirect Induced

Plant Hardware less taxes $7,770,950 27.8% $2,164,125 Plant Equipment $2,164,125 $2,164,125 $757,444 $822,368 16.3 8.2 10.4 $1,038,780 $302,978 $302,978 $1,190,269 $454,466 $519,390 3,743,936 34.9 1,644,735 2,164,125 Plant Hardware less taxes 27.7% 1.00 0.35 0.38
Plant Installation $2,405,000 100% $2,405,000 Plant Investment $2,405,000 $2,405,000 $841,750 $913,900 18.1 9.1 11.5 $1,154,400 $336,700 $336,700 $1,322,750 $505,050 $577,200 4,160,650 38.8 1,827,800 2,405,000 Plant Installation 100% 1.00 0.30 0.41
Fleet Investment $0 0% $0 Fleet Investment $0 $0 $0 $0 0.0 0.0 0.0 $0 $0 $0 $0 $0 $0 0 0.0 0 0 Fleet Investment 0% 1.00 0.28 0.32
Processing Materials $0 0% $0 Processing Materi $0 $0 $0 $0 0.0 0.0 0.0 $0 $0 $0 $0 $0 $0 0 0.0 0 0 Processing Materials 0% 1.00 0.30 0.59
Maintenance $1,663,030 100% $1,663,030 Maintenance $1,663,030 $1,663,030 $498,909 $981,188 57.2 5.5 12.4 $964,557 $199,564 $365,867 $1,147,491 $299,345 $615,321 3,143,127 75.1 1,529,988 2,062,157 Maintenance 100% 1.00 0.21 0.27
Feedstock Collection $0 0% $0 Feedstock Collecti $0 $0 $0 $0 0.0 0.0 0.0 $0 $0 $0 $0 $0 $0 0 0.0 0 0 Feedstock Collection 0% 1.00 0.63 0.46
Feedstock Transport $0 0% $0 Feedstock Transpo $0 $0 $0 $0 0.0 0.0 0.0 $0 $0 $0 $0 $0 $0 0 0.0 0 0 Feedstock Transport 0% 1.00 0.21 0.27
Plant Earnings $0 0% $0 Plant Earnings $0 $0 $0 $0 0.0 0.0 0.0 $0 $0 $0 $0 $0 $0 0 0.0 0 0 Plant Earnings 0% 1.00 0.00 0.00

Small mult Community Expenditure $9,477,005 70% $6,633,904 Household Saving $6,633,904 $6,633,904 $2,156,019 $2,620,392 67.1 22.3 33.0 $2,852,579 $829,238 $961,916 $3,781,325 $1,260,442 $1,625,306 11,410,314 122.4 4,643,733 6,667,073 Community Expenditure 100% 1.00 0.00 0.00
Government Revenue $128,150 100% $128,150 Government $128,150 $128,150 $41,649 $50,619 1.3 0.4 0.6 $55,105 $16,019 $18,582 $73,046 $24,349 $31,397 220,418 2.4 89,705 128,791 Government Revenue 100% 1.00 0.07 0.19
Sales Tax on Non Installation 0.17% $3,031 Government $3,031 $3,031 $5,984 $5,552 0 0 0 $0 $0 $0 $0 $0 $0 14,567 0.0 0 0
Utility Generation -$18,418,685 61% -$11,216,055 Utility Generation -$11,216,055 -$11,216,055 -$785,124 -$2,131,051 -19.9 -7.8 -26.4 -$2,243,211 -$336,482 -$785,124 -$9,533,647 -$448,642 -$1,345,927 -14,132,230 -54.0 -3,364,817 -11,328,216 Utility Generation 61% 0.00 0.00 0.00
Total $3,025,450 $5 $1,781,184 TOTAL $1,781,184 $1,781,184 $3,516,630 $3,262,968 140.15950 37.71977 41.52591 $3,822,209 $1,348,016 $1,200,918 -$2,018,767 $2,095,010 $2,022,688 8,560,783 219.4 6,371,144 2,098,930

140.1594989 37.71977377 41.52590902 $1.87 4.80
145.8 Per CapX per $100k

219.405
Ground PV Carport PV

1 MW 5 MW 10 MW 5 MW 1 MW
Plant Investment less taxes $1,446,667 $4,325,000 $8,650,000 $9,325,000 $2,615,000 $1,779,273 $5,988,030 $11,976,060 $10,988,030
Fleet Investment $0 $0 $0 $0 $0 0.285253689 0.218487692 0.218487692 0.324066483
Processing Materials $0 $0 $0 $0 $0
Maintenance $332,606 $1,663,030 $3,326,060 $1,663,030 $332,606
Feedstock Collection $0 $0 $0 $0 $0
Feedstock Transport $0 $0 $0 $0 $0
Plant Earnings $0 $0 $0 $0 $0
Household Savings $4,458,237 $21,418,685 $42,837,371 $22,918,685 $4,808,737
Government Revenue $13,850 $45,250 $84,500 $45,250 $13,850
Utility Generation -$2,799,640 -$13,998,201 -$27,996,402 -$13,998,201 -$2,799,640

Revenue per MW $13,850 $9,050 $8,450 $9,050 $13,850

TotalsPersonal Income ($)

This scenario assumes the panels are installed behind the meter only -- matching exactly or slightly 
under-generating own usage

Activity in SB Cty

Rooftop PV

Output ($) Employment(# jobs)Active Cells - paste results below to link to 
Multiplier page

In-County Activity Pasted Results

Value Added ($)



CPI Inflation Calculator http://data.bls.gov/cgi-bin/cpicalc.pl?cost1=1.00&year1=2014&year2=2015
Summary of Literature Review:

Residential Cost Components
0. Sunpower Information, Charles Sandschafer, 714-787-3822 Residential Rooftop, all in kWdc 2015$ 2015$ E3 lar Mkt InsigSunPower Avg

$ Size Inst Cost Op Cost CF CPI Inst Cost Op Cost Module 16% 20% 22% 19% 19%
Capital Costs -- all $/W values are sales prices which include developer margin whether the host owns the system or a 3rd party (PPA) kW $/kWdc $/kW-yr % Inflator $/kW $/kW-yr Other Hardwa 21% 17% 19% 19%
Residential Rooftop, 5kW 4.5 $/W +/-33% Sunpower, 2016 2016$ 5 4500 1 4500 Soft Costs 63% 63% 63% 62%
Commercial Rooftop, 1 MW 2.5 $/W +/-20% Lazard, 2015 2015$ 5 4700 20 22.5% 1 4700 20 101%
Commercial Rooftop, 5-10 MW 2.0 $/W +/-20% E3, 2014 2013$ 4400 30 28% 1.02 4488 30.6
Commercial ground, 1-5 MW 3.0 $/W +/-20% Solar Market Insight, 2015 2015$ 3550 1 3550
Commercial ground, 10 MW 2.5 $/W +/-20% LBNL Solar Tracker VIII, 2015 2014$ 4000 1 4000
Commercial Carport 1 MW ($3-$4.5) 3.75 $/W +/-20% All are < 1 MW 25.3% 4248 25.3
Utility 2.0 $/W +/-10%
Modules are 1.0 $/W
Hardware Total 80% of total cost, balance is soft Commerical Rooftop Size Inst Cost Op Cost

MW $/kWdc $/kW-yr
Sunpower, 2016 2016$ Rooftop 1 $2,500
Sunpower, 2016 2016$ Rooftop 5 to 10 $2,000

Lazard, 2015 2015$ Rooftop 1 $3,175 $17.50
ar Market Insight, 2015 2015$ Rooftop n/a $2,070
 Solar Tracker VIII, 2015 2014$ n/a 1 $2,700

Avoided SCE charges:
Rooftop 1 $2,582 Carport 1 3750

5 $2,000
10 $2,000

Ground 1 to 5 3000
Ground 10 2500

Sunpower LBNL-2015
For utility scale projects, what rate do these guys get from SCE? Low.   6 to 7 cents levelized. 

1. Lazard's Levelized Cost of Energy Analysis, Nov 2015
Size Life Constr Op Cost Avg CC Op Cost

2015$ kW Years Months Low High Low High Low High $/MWh
Residential Rooftop 5 20 3 25% 20% $4,100 $5,300 $17.50 $22.50 $4,700 $20.00
Rooftop Comm & Ind 1,000 25 3 25% 20% $2,600 $3,750 $15.00 $20.00 $3,175 $17.50
Community 1,500 30 6 25% 20% $2,000 $2,800 $12.00 $16.00 $2,400 $14.00
Utility Scale Crystalline 30,000 30 9 30% 21% $1,750 $1,500 $13.00 $10.00 $1,625 $11.50
Utility Scale Thin Film 30,000 30 9 32% 23% $1,600 $1,400 $13.00 $10.00 $1,500 $11.50 Inverter Loss Factor 1.2
Solar Thermal with storage 110,000 35 36 85% 52% $10,300 $10,000 $115.00 $80.00 $10,150 $97.50
Wind (on-shore) 100,000 20 12 $1,250 $1,700 $35.00 $40.00 $1,475 $37.50 Utility Scale PV 2015$ 2015$ 2015$ 2015$
Biomass 35,000 25 85% $3,000 $4,000 $95.00 15 $3,500 $ Type Tilt Size cap cost op cost CF CPI Inst Cost Op Cost Inst Cost Op Cost CF
Biomass Heatrate 14,500 Btu/kWh
Biomass Fuel Cost 1 to 2 $/MMBTu
Cap Cost includes EPC (Engineering Procurement and Construction), other owner's costs and capital cost during construcion MW $/kWdc Inflator $/kW $/kW-yr $/kW $/kW-yr
Also includes capitalized financing costs duing construction for projects with over 24 months of construction time Sunpower, 2016 2016 $2,000 1 $2,000 0 $/kW

Lazard, 2015 2015 Crystalline Fixed 30 $1,500 $10 21% 1 $1,500 10 Lazard, 2015 Fixed $1,450 $10 22% Modules 700 $/kW 10 $2,200
2. E3 "Capital Cost Review of Power Generation Technologies:  Recommendations for WECC’s 10- and 20-Year Studies", March 2014 Lazard, 2015 2015 Thin Film Fixed 30 $1,400 $10 23% 1 $1,400 10 E3, 2014 Fixed $2,200 $25 28% OtherHard 300 100 $1,993

Size Life Constr Cap Factor Cap Cost Op Cost E3, 2014 2014 Fixed > 20 $2,200 $25 28% 1 $2,200 25 CEC, 2014 Fixed $2,942 $29 22% Soft
2014$ kW Years Months % $/kWdc $/kW-yr CEC, 2014 2013 Thin Film Fixed 100 $2,884 $29 22% 1.02 $2,942 29.121 Solar Market Insight, 2015 Fixed $1,380
Residential Rooftop 28% $4,400 $30.00 Solar Market Insight, 2015 2015 Fixed $1,380 1 $1,380 0 Average $1,993 $21 24%
Rooftop Comm & Ind 28% $3,800 $30.00 Avg 2015 $1,415 $10 22%
Utility Scale Fixed Tilt <20,000 28% $2,600 $27.00 Lazard, 2015 2015 Crystalline Tracking 30 $1,750 $13 30% 1 $1,750 13 Lazard, 2015 Tracking $1,675 $13 31%
Utility Scale Fixed Tilt >20,000 28% $2,200 $25.00 Lazard, 2015 2015 Thin Film Tracking 30 $1,600 $13 32% 1 $1,600 13 E3, 2014 Tracking $2,600 $25 28%
Utility Scale single axis tracking <20,000 28% $3,000 $27.00 E3, 2014 2014 Tracking > 20 $2,600 $25 28% 1 $2,600 25 CEC, 2014 Tracking $2,921 $38 27%
Utility Scale single axis tracking >20,000 28% $2,600 $25.00 CEC, 2014 2013 Crystalline Tracking 100 $2,864 $37 27% 1.02 $2,921 37.74 LBNL, 2104 Tracking $2,360 $17 29%
Solar Thermal no storage $5,500 $60.00 LBNL, 2014 2014 Tracking $2,360 $17 29% 1 $2,360 17 Solar Market Insight, 2015 Tracking $1,590
Solar Thermal with storage $8,000 $60.00 Solar Market Insight, 2015 2015 Tracking $1,590 1 $1,590 0 Average $2,229 $23 29%
Wind (on-shore) $2,100 $30.00 Avg 2015 $1,633 $13 31%
LFG to Electricity $2,800 $100.00
WWT and Manure to Electricity $5,600 $120.00

E3 -- Estimated Breakdown of Total Capital Costs
Comm 1-20MW 1-20MW >20MW >20MW

Res roof Fixed Tilt Tracking Fixed Tilt Tracking Utility Scale Solar Thermal-- this is all ac basis since spinning a turbine… 2015$ 2015$
Soft Cost 63% 53% 43% 47% 45% 49% $ Storage Size cap cost op cost CF CPI Inst Cost Op Cost
Other Hard 21% 30% 31% 31% 25% 25% Type MW $/kWac $/kW-yr Inflator $/kWac $/kW-yr SAIC Cost Breakdown
Module 16% 17% 26% 22% 30% 26% E3, 2014 2014 0 hrs $5,500 $60 1 $5,500 $60 Hard costs 363,134 72%

100% 100% 100% 100% 100% 100% CEC, 2014 2013 Tower 0 hrs 100 $4,240 $63 31% 1.02 $4,325 $64 Soft costs 77,480 28%
SAIC, 2013 2012 0 hrs 100 $5,067 $67 1.03 $5,219 $69 440,614

Module $704 LBNL, 2014 2014 Trough 0 hrs $5,500 $50 20% 1 $5,500 $50 owner costs 66,092
LBNL, 2014 2014 Tower 0 hrs $6,000 $50 20% 1 $6,000 $50 5067.061

24% $5,309 $59

E3, 2014 2014 6 hrs $8,000 $60 1 $8,000 $60
LBNL, 2014 2014 Trough yes $6,700 $50 40% 1 $6,700 $50
CEC, 2014 2013 Tower 6 hrs 100 $5,906 $66 40% 1.02 $6,024 $68

Lazard, 2015 2015 Tower 10 hrs 110 $10,000 $80 52% 1 $10,000 $80
CEC, 2014 2013 Tower 11 hrs 100 $6,560 $66 56% 1.02 $6,691 $68

Lazard, 2015 2015 Tower 18 hrs 110 $10,300 $115 85% 1 $10,300 $115
Avg 55% $7,953 $73

Avg w/o Lazard 45% $6,854 $61

3. NREL CREST Model
$ $/kW % $ $/kW % $ $/kW % Abengoa's Mojave Project is parabolic trough. Just started operating.

Generation Equipment 3,500,000 1,750 50% 10,000,000 1,000 43% 2,000,000 4,000 62%
Balance of Plant 2,000,000 1,000 29% 9,000,000 900 39% 1,000,000 2,000 31% 250 Mwnet
Interconnection 500,000 250 7% 3,000,000 300 13% 150,000 300 5% 617000 MWh/yr Use this.
Development Costs & Fee 1,000,000 500 14% 1,000,000 100 4% 100,000 200 3% 28% CF
Total 7,000,000 3,500 23,000,000 2,300 3,250,000 6,500
Size 2,000 kW dc 10,000 kW dc 500 kW
Capacity Factor 18% 32% 82.8% after station load Degradation 0.4%
Annual Production Degradation 0.5% per year 0.5% per year 0.0% per year Solar City says 30 year life with 90% capacity at 25 yrs
Project Life 25 yrs 20 yrs 20 yrs PetersenDean also guarantees 30 yr life.

Also say that microinverters rather than central inverter have 30 year lives.
Fixed O&M 6.5 $/kw-yr 0 $/kw-yr 300 $/kw-yr PetersenDean is not charging any extra for microinverters now so same price as central inverter -- included in cost.
Variable O&M 0.0 cent/kWh 2.5 cent/kWh 3 cent/kWh
Inverter Life 10 yrs
Inverter Replacement Cost 0.235 $/kw dc

470 Utility Wind 2015$ 2015$
47 per year Inst Cost Op Cost CF CPI Inst Cost Op Cost

4. Black & Veatch Cost and Performance Data for Power Generation Technologies Prepared for NREL, 2012 $ MW $/kW $/kW-yr % Inflator $/kWac $/kW-yr
Size CapCost OpCost Lazard 2015 100 $1,475 $38 1 $1,475 $37.50 Lazard includes PTC of 23 $/MWh

2010 Costs kW dc $/kW $/kW-yr E3 2014 $2,100 $30 1 $2,100 $30.00
Residential Solar 4 5950 50 These are VERY high compared to more recent numbers NREL*, 2013 2015 $1,990 $38 41% 1 $1,990 $37.50
Commercial Solar 100 4790 50 Too Old CEC 2013 100 $2,333 $17 41% 1.02 $2,380 $17.76
Non-tracking PV 1,000 3840 50 SAIC 2012 100 $2,214 $40 1.03 $2,280 $40.74
Non-tracking PV 10,000 2830 50 Average 41% $32.70
Non-tracking utility scale 100,000 2357 48 Averagew/o Lazard $2,187
CSP No Storage 200,000 4910 50
CSP Storage 200,000 7060 50

*NREL Transparent Cost Database for onshore wind (12 estimates from 2014+)
Solar PV Breakdown
Modules 49%
Structures 29%
Inverters 8%
Balance of Plant 7%
Engineering, Procurement Cons Mgmt 2%
Owners cost 5%

5. CEC's " Estimated Cost of New Renewable and Fossil Generation in California", May 2014
I assume these are kWdc b/c one plot is kWdc. Tab. 18 Tab19

2013$
Gross 

Capacity Cap Fac Station Use
Capacity 
Degrad Instant Cost Op Cost

kW % % %/yr $/kwdc $/kW-yr
Utility PV Crystalline Single Axis 20,000 26.60% 13.5% 0.55% 3,567 37 2013 nominal $
Utility PV Crystalline Single Axis 100,000 26.60% 13.5% 0.55% 2,864 37 2013 nominal $
Utility PV Thin Film Fixed Mount 20,000 21.70% 13.5% 0.95% 3,551 28.55 2013 nominal $
Utility PV Thin Film Fixed Mount 100,000 21.70% 13.5% 0.95% 2,884 28.55 2013 nominal $
Utility Solar Tower no storage 100,000 31% 12% 0.50% 4,240 62.81 2013 nominal $
Utility Solar Tower 6 hrs storage 100,000 40% 12% 0.50% 5,906 66.25 2013 nominal $
Utility Solar Tower 11 hrs storage 100,000 56% 12% 0.50% 6,560 66.25 2013 nominal $
Utility Solar Parabolic Trough no storage 250,000 26.50% 10.71% 0.50% 3,892 70.95 2013 nominal $
Utility Solar Parabolic Trough 6 hr 250,000 43% 10.71% 0.50% 5,538 70.95 2013 nominal $
Onshore Wind Class 3 100,000 42% 15% 0.30% 2,458 17.08 2013 nominal $
Onshore Wind Class 4 100,000 39% 15% 0.30% 2,208 17.74 2013 nominal $

Instant Cost includes hardware, land, permitting installation. Does not include sales tax or financing costs
OpCost includes cleaning, trimming branches, replacing inverter at 10 years

6. "Updated Capital Cost Estimates for Utility Scale Electricity Generating Plants", SAIC Feb 2013 -- Appendix B to EIA Report

Gross 
Capacity 2012 $

Location 
Multiplier

Onshore Wind 13.30% Increase costs by this amount to reflect Los Angeles costs higher than U.S. average
67 Generators each at 1.5 MW 100,000 kW
Capital Cost
Civil Structural Material and Installation 26,640,000 Avg
Mechanical Equipment Supply, Install. 132,946,000 Hard 188,449,000 85% 22,000,000 96% 90%
Electrical / I&C Supply and Installation 28,863,000 Soft 32,930,940 15% 1,000,000 4% 10%
Project Indirects (1) 8,393,000 221,379,940 23,000,000
EPC Cost before Contingency and Fee 196,842,000
Fee and Contingency 6.1% 12,007,000
Total Project EPC 208,849,000
Owner Costs (excluding project finance) 6% 12,530,940
Total Project Cost (excluding finance) 221,379,940
Total Project EPC / kW 2088 $/kW
Owner Costs 6% (excluding project finance) / kW 125
Total Project Cost (excluding finance) / kW 2214
1. Includes engineering, distributable costs, scaffolding, construction management, and start-up.
Costs include underground wiring to on-site substation, but do not include costs for tie lines to utility grid.

Operating Cost (fixed only, no variable) 39.55 $/kW-yr

Location 
Multiplier

Solar Thermal 2012 $ 9.40% Increase costs by this amount to reflect Los Angeles costs higher than U.S. average
Capacity 100,000 kW
Civil Structural Material and Installation 50,414 50,414,000
Mechanical Equipment Supply, Install. 270,340,000
Electrical / I&C Supply and Installation 42,380,000
Project Indirects (1) 41,080,000
EPC Cost before Contingency and Fee 404,214,000
Fee and Contingency 9% 36,400,000
Total Project EPC 440,614,000
Owner Costs (excluding project finance) 15% 66,092,100 0.15
Total Project Cost (excluding finance) 506,706,100
Total Project EPC / kW 4,406
Owner Costs 15% (excluding project finance) / kW 661
Total Project Cost (excluding finance) / kW 5,067
1. Includes engineering, distributable costs, scaffolding, construction management, and start-up.

Operating Cost (fixed only, no variable) 67.26 $/kW-yr
Location 
Multiplier

2012 $ 8.80% Increase costs by this amount to reflect Los Angeles costs higher than U.S. average
Solar PV Solar PV Solar PV 10% stor. 20% stor

Capacity kW 20,000 150,000 150,000 150,000
Civil Structural Material and Installation 50,414 14,200,000 99,030,000 99,030,000 99,030,000
Mechanical Equipment Supply, Install. 36,500,000 270,800,000 293,300,000 315,800,000
Electrical / I&C Supply and Installation 10,900,000 77,000,000 77,000,000 77,000,000
Project Indirects (1) 5,100,000 33,300,000 33,300,000 33,300,000
EPC Cost before Contingency and Fee 66,700,000 480,130,000 502,630,000 525,130,000
Fee and Contingency 12% 8,004,000 43,211,700 45,236,700 47,261,700 9%
Total Project EPC 74,704,000 523,341,700 547,866,700 572,391,700
Owner Costs (excluding project finance) 12% 8,964,480 57,567,587 60,265,337 62,963,087 11%
Total Project Cost (excluding finance) 83,668,480 580,909,287 608,132,037 635,354,787
Total Project EPC / kW 3,735 3,489 3,652 3,816
Owner Costs 15% (excluding project finance) / kW 448 384 402 420
Total Project Cost (excluding finance) / kW 4,183 3,873 4,054 4,236

Operating Costs: $/kW-yr 27.75 21.75 21.75 21.75

Civil and structural costs: allowance for site preparation, drainage, the installation of underground utilities, structural steel supply, and construction of buildings on the site
Mechanical equipment supply and installation: major equipment, including but not limited to boilers, FGD, cooling towers, turbines, PV modules, other aux
Electrical and instrumentation and control: electrical transformers, switchgear, motor controlcenters, switchyards, distributed control systems, and other electrical commodities
Project indirect costs: engineering, distributable labor and materials, craft labor overtime and incentives, scaffolding costs, construction management, start up and commissioning, contingency
Owners costs:  development costs, preliminary feasibility and engineering studies, environmental studies,permitting,legalfees,insurance costs, property taxes during construction, 

electrical interconnection costs including tie-into transmission system

Modules 0.82 28%
LBNL - "Utility Scale Solar 2014:  An Empirical Analysis of Project Cost, Performance and Pricing Trends in the United States" Other hard 0.95 32%

September 2015, DOE SunShot 2014$ Soft 1.2 40%

Installed Price Utility scale
Installed 
CapCost O&M Cap Fac PPA
$/Wac $/kW-yr $/kWh

PV 3 17 29% 0.04 0.2 Land, permitting, legal, ppa, etc 0.16
CSP Trough, no storage 5.5 50 20% 0.63 constr equipment and labor 0.5

CSP Trough, with storage 6.7 50 40% 0.33 civil engineering and grading 0.26
CSP Tower, no storage 6 50 20% 0.04 design/engineering 0.02

0.09 transmission 0.08
0.26 Inerconnection 0.2
0.38 Tracker 0.3
0.22 Inverter 0.18
0.82 Modules 0.66
2.97 $/Wac 2.36 $/Wdc

Capacity Factors for Solar PV From Jan 16 SCE announcements of PPAs
MW ac MWh/yr CF

North Rosamond 150 488000 37%
Willow Springs 100 330000 38%
Sunshine Valley 100 302000 34%
Sunstream 150 464000 35%

US Solar Market Insight, Dec 2015, GTM Research and Solar Energy Industries Association

Residential installed cost 3550 $/kW dc 60% is soft cost. Hardware costs have declined, but soft costs have increased.
Commercial Installed cost 2070 $/kW dc Resid Rooftop

Module 0.7 20%
Other Hard 0.6 17%
Soft 2.25 63% Smoothed Cost Data
Comm Rooftop Curve Fit 5,000 Soft Costs for Commercial PV Soft Costs, Unsmoothed
Module 0.7 34% 709 -0.0034 Rooftop Carport Ground Rooftop Modules Carport Rooftop Ground
Other Hard 0.87 42% Active 2180 1292 481
Soft 0.5 24% 500 2300 1537.9 915.8 714.3 500

1000 2221 1461 870 700 1000 2180 870 1430
Utility Fixed Tilt 5000 2180 1292 481 693 5000 2180 430 1430
Module 0.7 51% 10000 2115 930 430 679 10000 2180 430 930
Other 0.3 22%
Soft 0.38 28%

Utility Tracker
Module 0.7 44%
Other 0.5 31%
Soft 0.39 25%

LBNL Tracking the Sun VIII, 2015

NREL Annual Technology Baseline Spreadsheet Tool (Based on EIA and AEO projections)
2013

Dedicated Biomass Boiler
Capacity Factor 51%
Overnight Capital Cost 3978 $/kW
Fixed O&M 107 $/kW-yr
Variable O&M 5 $/MWh
Heatrate 13500 Btu/kWh
Fuel Cost 3 $/MMBtu

CEC Cost of Renewable Generation Workshop:  Non-Solar Renewables, Richard McCann, March 2013
Biomass FB Boiler
Average Size 50 MW Due to fuel supply constraints
Instant Cost 4985 $/kW
Fixed O&M 106.26 $/kW-yr
Variable O&M 5.29 $/MWh

COST ESTIMATES FOR CAPITAL EXPENDITURE AND OPERATIONS & MAINTENANCE BASED ON TECHNOLOGY REVIEW
Prepared for SCE by TSS Consultants, March 2009
Based on actual quotes from vendors - Stoker boiler
Size 12 MW
Capacity factor 85%
Cap Cost 3,307 $/kW
Soft 1,826 $/kW
Operating Cost 207 $/kW-yr
Fuel Cost??? 60 $/dry ton
From Billion Ton Study
Heat Rate??

An Overview of Landfill Gas Energy in the United States, EPA Landfill Methane Outreach Program, 2013
EngineSize 3 MW
Project Life 15 yrs
Capital Cost ($2010) 15.15 $Million
Capital Cost ($2010) 5050 $/kW
Operation ($2010) 526,000 $/yr
Operation ($2010) 175.33 $/kW-yr

SAIC NREL Crest

Tax exempt entities do not qualify for the ITC.  However the 30% ITC can be securitized via a PPA and that value can be passed 
onto the County in the form of a lower PPA rate.  There is also a new federal subsidy available only to public agencies who wish to 
own their renewable systems.  This federal subsidy is promulgated through the Clean Renewable Energy Bond (CREBs) program and 
~$400M remains on a first-come, first-serve basis.  This federally subsidized loan will likely provide substantially more value to the 
County than the 30% ITC. 

For residential, it’s the homeowner’s incremental cost.  For top-tier users (T ier 4 Schedule D), it’s ~ $0.33/kWh.  T ier 3 users are 
~$0.27/kWh.  
For commercial, you need to use the incremental cost which is predominately the on-peak rates.  Roughly, you can take a simple 
average of Summer On-Peak, Summer Mid-Peak, Winter Mid-Peak to arrive at an approximate incremental avoided cost.  The more 
accurate way to calculate the avoided cost is to run the solar performance forecast against the user’s load profile and see when the 
solar “avoids” utility rates. 

SolarPV

Under a SolarCity PPA, Solar City installed 3,900 solar panels and will own, maintain and operate the 
solar systems. This financing structure allows EBMUD to benefit from solar tax incentives it would not 
normally qualify for as a government entity and also benefit from predictably priced power for the length 
of the agreement.

Cap Cost, $/kWCap Factor Op Cost, $/kW-yr

Wind Anaerobic Digestion

y  = -0.0163x + 2271.1

y  = -0.0031x + 709.42
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Inverter Loss Factor 1.2
Select Ground

Assumptions
Project Capacity (kWdc) 5,000 Carport only 1000 kW Federal Investment Tax Credit 30%
Capital Cost ($/kWdc) $3,000

Modules ($/kW) $700 Rooftop
Other Hardware ($/kW) $870 Ground
Soft costs ($/kW) $1,430 Carport

O&M ($/kW-yr) $17.5
O&M Escalation 2.50% 1000
Capacity Factor 22.50% 5000
Degradation (%/yr) 0.4% 10000
SCE generation charge escalation 0.3%
Annual Discount Rate 5%

Year 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Capital Cost ($2016)

Modules $3,500,000
Other Hardware $4,350,000
Soft costs $7,150,000
Total Installed $15,000,000

Federal Tax Credit $4,500,000
Net Cap Cost $10,500,000

Operating Cost $87,500 $89,688 $91,930 $94,228 $96,584 $98,998 $101,473 $104,010 $106,610 $109,276 $112,007 $114,808 $117,678 $120,620 $123,635 $126,726 $129,894 $133,142 $136,470 $139,882 $143,379 $146,963 $150,637 $154,403 $158,264
Operating Cost NPV $1,663,030

Generation, kWh 8,212,500 8,179,650 8,146,931 8,114,344 8,081,886 8,049,559 8,017,361 7,985,291 7,953,350 7,921,537 7,889,850 7,858,291 7,826,858 7,795,550 7,764,368 7,733,311 7,702,377 7,671,568 7,640,882 7,610,318 7,579,877 7,549,557 7,519,359 7,489,282 7,459,325
Avoided SCE Generation Charges, $/yr $568,551 $567,976 $565,704 $563,441 $561,188 $558,943 $556,707 $554,480 $552,262 $550,053 $547,853 $545,662 $543,479 $541,305 $539,140 $536,983 $534,835 $532,696 $530,565 $528,443 $526,329 $524,224 $522,127 $520,038 $517,958
NPV Avoided SCE Generation Charges $8,124,406

Net costs $10,018,949 -$478,289 -$473,774 -$469,213 -$464,604 -$459,945 -$455,234 -$450,470 -$445,652 -$440,778 -$435,846 -$430,854 -$425,801 -$420,685 -$415,505 -$410,257 -$404,941 -$399,554 -$394,095 -$388,561 -$382,950 -$377,260 -$371,489 -$365,635 -$359,695
Cumulative Net Costs $10,018,949 $9,540,660 $9,066,886 $8,597,672 $8,133,068 $7,673,124 $7,217,890 $6,767,420 $6,321,768 $5,880,990 $5,445,145 $5,014,291 $4,588,490 $4,167,804 $3,752,300 $3,342,043 $2,937,101 $2,537,547 $2,143,452 $1,754,891 $1,371,941 $994,680 $623,191 $257,556 -$102,139
NPV of Investment ($4,038,624)

Revenue to County (permit fees) 11,000
Revenue to County (sales tax) $39,250

Activity Sector In County 
NPV % $ In Cty Direct Direct Indirect Induced Direct Indirect Induced Direct Indirect Induced Direct Indirect Induced Output Jobs Per Inc Val Added

Plant Investment less taxes $14,960,750 $9,325,000 Plant Equipment $9,325,000 $9,325,000 $3,263,750 $3,543,500 $70 $35 $45 $4,476,000 $1,305,500 $1,305,500 $5,128,750 $1,958,250 $2,238,000 16,132,250 150.32 7,087,000 9,325,000
Plant Investment $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 0 0.00 0 0

Fleet Investment $0 0% $0 Fleet Investment $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 0 0.00 0 0
Processing Materials $0 0% $0 Processing Materia $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 0 0.00 0 0
Maintenance $1,663,030 100% $1,663,030 Maintenance $1,663,030 $1,663,030 $498,909 $981,188 $57 $5 $12 $964,557 $199,564 $365,867 $1,147,491 $299,345 $615,321 3,143,127 75.05 1,529,988 2,062,157
Feedstock Collection $0 0% $0 Feedstock Collectio $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 0 0.00 0 0
Feedstock Transport $0 0% $0 Feedstock Transpo $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 0 0.00 0 0
Plant Earnings $0 0% $0 Plant Earnings $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 0 0.00 0 0

Consumer?? Household Savings $12,624,406 100% $12,624,406 Household Savings $12,624,406 $12,624,406 $4,102,932 $4,986,641 $128 $42 $63 $5,428,495 $1,578,051 $1,830,539 $7,195,912 $2,398,637 $3,092,980 21,713,979 232.86 8,837,084 12,687,528
Government Revenue $50,250 100% $50,250 Government $50,250 $50,250 $16,331 $19,849 $1 $0 $0 $21,608 $6,281 $7,286 $28,643 $9,548 $12,311 86,430 0.93 35,175 50,501
Utility Generation -$8,124,406 47.8% -$3,883,466 Utility Generation -$3,883,466 -$3,883,466 -$271,843 -$737,859 -$7 -$3 -$9 -$776,693 -$116,504 -$271,843 -$3,300,946 -$155,339 -$466,016 -4,893,167 -18.71 -1,165,040 -3,922,301

TOTAL 10,454,220 4,346,330 5,249,818 178.539 45.305 66.287 5,637,966 1,667,392 1,931,849 5,071,099 2,552,191 3,254,596 20,050,368 290.13 9,237,207 10,877,886
$2.15 3.11

Per CapX per $100k
1 MW 5 MW 10 MW 5 MW 1 MW

Plant Investment less taxes $1,446,667 $4,325,000 $8,650,000 $9,325,000 $2,615,000
Fleet Investment $0 $0 $0 $0 $0
Processing Materials $0 $0 $0 $0 $0
Maintenance $316,768 $1,583,838 $3,167,676 $1,583,838 $316,768
Feedstock Collection $0 $0 $0 $0 $0
Feedstock Transport $0 $0 $0 $0 $0
Plant Earnings $0 $0 $0 $0 $0
Household Savings $4,282,821 $20,541,605 $41,083,210 $22,041,605 $4,633,321
Government Revenue $7,850 $39,250 $78,500 $39,250 $7,850
Utility Generation -$2,666,324 -$13,331,620 -$26,663,240 -$13,331,620 -$2,666,324

Personal Income ($) Value Added ($) Totals

Rooftop PV

This scenario assumes the panels are installed in front of the meter only -- selling all electricity 
generated.

Active Cells - paste results below to link to 
Multiplier page

Activity in SB Cty

In-County Activity Pasted Results

Output ($) Employment(# jobs)



Per Email from Linda Mawby, March 2-2016 Additional
100000 BLM=0 Fees

Residential Rooftop Solar 1 1
Basic Permit 500
Possible Electrical Upgrade 100 133010

Commercial Rooftop, parking
Building Permit 2,500
Site Plan 3,500
Assessment $1 per kW 1 Application

Residential Wind 500
Commercial Wind

Building Permit 2,500
Site Plan 3,500

Utility Solar
Conditional Use Permit 15,000 simple 10 15000
Conditional Use Permit 30,000 complex 20 18000
Conditional Use Permit 22,500 average 100 30000
Building Permit 10,000
Special Use Permit 1st year 500
Special Use Permit year 2+ 400 per year 400
Year 1, Utility 140,348
Public Safety Service Impact 580 $/acre for 0 to 4.99 acres
Public Safety Service Impact 280 $/acre for 5 to 14.99 acres
Public Safety Service Impact 157 $/acre for 15 or more acres

Public Safety Service Impact 10 $/acre/year
County Assessment $1 per MW 10 MW 0.250% Service Fee

Commercial Scale
Utility Scale

y = 7364x0.3039
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TAX CREDITS

1. Federal Investment Tax Credit is in effect until Dec 31, 2019 and then credit tapers to 10% by 2022. After 2022, it is 0.
Applies to Utility, Commercial and Residential scale projects
For Utility/commercial projects, the company that installs, develops or finances the project gets the credit

Residential customers that purchase their systems outright and have them installed on their residences are eligible for the credit
Credit is 30%

2. Renewable Energy Production Tax Credit 
http://www.irs.gov/pub/irs-pdf/f8835.pdf
The credit is for 10 years. Can also opt for ITC instead.
Wind, geothermal, closed loop biomass (farming to electricity), 

0.023 $/kWh for projects inconstruction in 2016
0.0184 $/kWh for projects inconstruction in 2017
0.0138 $/kWh for projects inconstruction in 2018
0.0092 $/kWh for projects inconstruction in 2019

Landfill gas, MSW, open loop biomass (waste), Get:
0.012 $/kWh for projects inconstruction in 2016 Does not look like this second tier was extended. Phases out after 2016.

Each year for 10 years

3. Property Tax Exemption for Solar Equipment

UTILITY FRANCHISE FEES
These are fees charged by the county to SCE for use of land for transmission lines etc. 100000 100
Fees are passed on to ratepayers. 1000
Ratepayers with net energy metering are still required to pay these fees on a monthly basis
No change, not considered further.

SALES TAX RATES % Sales % of SB % Econ Output
CA State Sales Tax Rate 8.36% 7.5% 0.95%
SB Cnty Sales Tax Rate 0.5% 0.057% 1
Montclair and San Bernardino cities 1.0% 30% 0.30% 0.114% 1
Federal Land w. SB County Office 0.25% 0.057% 0
Active Case 0.75% 0.170%
Utility Assessment 0.75%

1.0% 50% BLM 50%
1.0% 100% Private 50%

CA Economic Output 2 Trillion
0.95% SUT as fraction of economic output

http://www.lao.ca.gov/reports/2013/calfacts/calfacts_010213.aspx#State_Local

In July, 2015 Governor Brown signed SB 871 which extends the existing solar property tax exclusion until January 1, 2025. The 
continuation of this policy will allow homeowners and businesses to install solar energy without a reassessment of their property 
taxes. In addition, extension of the exclusion will enable California utilities to achieve their renewable energy targets at a lower 
cost to ratepayers.

In 2011–12, state General Fund SUT collections were $18.9 billion—down $8.4 billion from 2010–11—due to the shift of 1.06 
percentage point of the state SUT rate to local governments. This shift helps to fund the 2011 transfer of various state responsibilities 
to local governments.

http://www.irs.gov/pub/irs-pdf/f8835.pdf#


RESIDENTIAL
Net Metering

WEBSITE: http://www.cpuc.ca.gov/PUC/energy/DistGen/netmetering.htm
SCE RAA Rate 0.0145
SCE NSC Rates  0.0400 Avg of 2011-2016
For Relevan   NSCR Energy ($/kWh)

Jan-16 0.03035 SCE Domestic Use Tariff, Jan 8 2016
Dec-15 0.03148 $/kWh
Nov-15 0.0329 kWh Delivery Generation Total
Oct-15 0.03397 330 Baseline 0.08221 0.06887 0.15108
Sep-15 0.03515 429 Tier 1 0.14 0.06887 0.20887
Aug-15 0.03631 656.7 Tier 2 0.17429 0.06887 0.24316

Jul-15 0.03748 660 Tier 3 0.23352 0.06887 0.30239
Jun-15 0.0392

May-15 0.04107
Apr-15 0.04317 NEM customers generally switch to the TOU tiered tariff
Mar-15 0.04512 Schedule TOU-D-T
Feb-15 0.04742 System Size 5
Jan-15 0.04847 $/kWh Delivery GenerationTotal Delivery GenerationTotal Capacity Factor 25.25% Summer avoided 0.360724
Dec-14 0.04909 Peak up to 130% baseline 0.09202 0.2224 0.31442 0.09202 0.1024 0.19442 Monthly Use 768.0208 kWh Winter avoided 0.240724
Nov-14 0.04896 Peak over 130% baseline 0.20563 0.2224 0.42803 0.20563 0.1024 0.30803 Assume Baseline 350 kWh Average avoided 0.30 $/kWh
Oct-14 0.04842 Off-Peak up to 130% baseline 0.09202 0.05255 0.14457 0.09202 0.04476 0.13678 130% of Baseline 455 kWh
Sep-14 0.04855 Off-Peak over 130% baseline 0.20563 0.05255 0.25818 0.20563 0.04476 0.25039 Over130% 313 kWh
Aug-14 0.04796

Jul-14 0.04799
Jun-14 0.04803 General Service TOU-GS1, demand > 20 kW (commercial/industrial)

May-14 0.04861
Apr-14 0.04918 Delivery Gen Delivery Gen
Mar-14 0.04863 On peak 0.07296 0.11919
Feb-14 0.04738 mid peak 0.07296 0.08601 0.07296 0.06538 Assume displace avg of on and mid peak rates, summer and winter
Jan-14 0.04704 offpeak 0.07296 0.06394 0.07296 0.05691 0.15695 $/kWh
Dec-13 0.04628 Option A no demand charge
Nov-13 0.04611
Oct-13 0.04638 Delivery Gen Delivery Gen
Sep-13 0.04559 On peak 0.02849 0.10082
Aug-13 0.04559 mid peak 0.02849 0.0379 0.02849 0.07557

Jul-13 0.04412 offpeak 0.02849 0.02238 0.02849 0.04775
Jun-13 0.04262

May-13 0.04093 Plus, Demand Charge 8.6 $/kW deliver
Apr-13 0.03881 5.76 $/kW gen summer peak
Mar-13 0.03704 2.19 $/kW gen summer midpeak
Feb-13 0.03559
Jan-13 0.03451
Dec-12 0.03382
Nov-12 0.03324
Oct-12 0.03264
Sep-12 0.03285
Aug-12 0.03288

Jul-12 0.03366
Jun-12 0.03372

May-12 0.03421
Apr-12 0.03482
Mar-12 0.03522
Feb-12 0.03585
Jan-12 0.03639
Dec-11 0.0368
Nov-11 0.03686
Oct-11 0.03714
Sep-11 0.03668
Aug-11 0.03629

Jul-11 0.03603
Jun-11 0.0361

May-11 0.03593
Apr-11 0.03638
Mar-11 0.03757
Feb-11 0.03874
Jan-11 0.03991

COMMERCIAL -- REMAT Program

For up to 3 MW
Pricing for Program Period 14 (January 2016)
As-Available Peaking $69.23/MWh 0.06923 $/kWh
As-Available Non Peaking $89.23/MWh
Baseload $89.23/MWh

LBNL - "Utility Scale Solar 2014:  An Empirical Analysis of Project Cost, Performance and Pricing Trends in the United States"
September 2015, DOE SunShot

PPA

0.04 $/kWh

Sunpower: 0.065 $/kWh REMAT is 0.07

Analysis: 0.065 $/kWh

For Solar PV, wind, biogas, fuel cell up to 1 MW or 5MW for local gov or university. Net excess 
generation is credited to customer at the "Net Surplus Compensation Rate" or NSC rate. Customer 
is also eligible for compensation for RECs at the "renewable attribute adder" rate. This is net kWH * 
RAA.

Summer, $/kWh Winter, $/kWhOption A 
< 700 

The Renewable Market Adjusting Tariff (Re-MAT) implements the renewable resource feed-in tariff program pursuant to California Public 
Utilities Code (PUC) Section 399.20 and California Public Utilities Commission (CPUC) Decisions (D.) 12-05-035, D.13-01-041, and D.13-05-
034.

Winter

Option B 
> 700 

Summer Winter

Summer

http://www.cpuc.ca.gov/PUC/energy/DistGen/netmetering.htm#


Power (kW) 5.0 500 5,000 20,000 100,000

Scenario Building Carport Roof Top Fixed Single Tracking

Building Scale 
Community Scale: 

Neighborhood

Community 

Scale: 

Community 

Utility Scale, 

Private Land

Utility Scale, 

Federal Land 

Criterion
(Up to Approx. 

70 kW)
1

(Approx. 71 kW to 710 

kW)
2

(Approx. 710 

kW to 10 MW)
3     (Greater than 10 MW)

4

Existing Situation Building Neighborhood Community Utility Private Utility Federal

Economic Intensity (per MW)

Construction

Total Employment 142.4 20.6 43.9 4.0 5.6

Indirect and Induced Employment 44.9 23.5 29.1 4.518 6.388

Total Local Spending $6,510,636 $4,727,787 $1,580,917 $909,914 $1,286,515

County Revenue (Benefits)

Taxes to County $13,525 $7,887 $7,810 $7,075 $0

Fees $110,000 $12,000 $1,200 $1,440 $0

City Sales Tax $15,773 $15,620 $0 $0

Total County Revenue $123,525 $35,660 $24,630 $8,515 $0

Operation

Total Employment 52.2 13.9 21.1 22.3 29.3

Indirect and Induced Employment 10.4 2.0 8.0 3.1 3.9

Total Local Spending $1,323,440 $8,676,280 $130,722 $329,516 $353,685

County Revenue (Benefits)

Taxes $3,261 $6,180 $2,913 $704 $931

Fees $0 $0 $0 $1,118 $55

Other $0 $0 $0 $0

Total County Revenue $3,261 $6,180 $2,913 $1,822 $987

Total County Revenue (Benefits) per MW $126,785 $26,067 $11,923 $10,337 $987

Direct Costs

Construction Cost ($/kW) $4,248 $3,877 $2,043 $1,415 $1,633

Operation Cost ($/kW/y) $18 $13 $13 $0.4 $0.5

With Policy

Economic Intensity (per MW)

Construction

Total Employment 142.4 20.6 43.9 4.0 5.6

Indirect and Induced Employment 44.9 23.5 29.2 4.5 6.4

Total Local Spending $6,510,636 $4,727,787 $1,580,917 $909,914 $1,286,515

County Revenue (Benefits)

Taxes to County $13,525 $7,887 $7,810 $10,613 $4,081

Fees $110,000 $13,000 $2,200 $5,978 $5,081

City Sales Tax $15,773 $15,620 $0 $0

Total County Revenue $123,525 $36,660 $25,630 $16,590 $9,163

Operation

Total Employment 52.2 13.9 21.2 22.5 29.5

Indirect and Induced Employment 10.4 2.0 8.0 3.2 4.0

Total Local Spending $1,323,440 $8,676,280 $131,239 $343,413 $369,453

County Revenue (Benefits)

Taxes $3,261 $6,180 $2,913 $712 $940

Fees $0 $0 $0 $1,118 $55

Other $0 $0 $0 $0

Total County Revenue $3,261 $6,180 $2,913 $1,830 $996

Total County Revenue (Benefits) per MW $126,785 $27,067 $12,923 $18,420 $10,158

Direct Costs

Construction Cost ($/kW) $4,248 $3,877 $2,043 $1,415 $1,633

Operation Cost ($/kW/y) $18 $13 $13 $0.4 $0.5

Net Change

Economic Intensity (per MW)

Construction

Total Employment 0.0 0.0 0.01 0.00 0.00

Indirect and Induced Employment 0.00 0.00 0.01 0.00 0.00

Total Local Spending $0 $0 $0 $0 $0

County Revenue (Benefits)

Taxes to County $0 $0 $0 $3,538 $4,081

Fees $0 $1,000 $1,000 $4,538 $5,081

City Sales Tax

Total County Revenue $0 $1,000 $1,000 $8,075 $9,163

Operation

Total Employment 0.0 0.00000 0.00303 0.14894 0.16900

Indirect and Induced Employment 0.0 0.00000 0.00250 0.06726 0.07632

income Total Local Spending $0 $0 $517 $13,897 $15,768

County Revenue (Benefits)

Taxes $0 $0 $0.88 $7.89 $8.95

Fees $0 $0 $0 $0 $0

Other $0 $0 $0 $0 $0

Total County Revenue $0 $0 $0.88 $7.89 $8.95

Total County Revenue (Benefits) per MW $0 $1,000 $1,001 $8,083 $9,171

Direct Costs

Construction Cost ($/kW) $0 $0 $0 $0 $0

Operation Cost ($/kW/y) $0 $0 $0 $0 $0



Inverter Loss Factor 1.2
Select: Single Axis Tracking

Assumptions Incentives
Project Capacity (kW) 100,000 Federal Investment Tax Credit 30% Fixed Tilt
Capital Cost ($/kW) $1,633 Single Axis Tracking

Modules ($/kW) $700 Fixed Sing Axis
Other Hardware ($/kW) $380 CapX 1993
Soft costs ($/kW) $553 Acre/GWh/y 3.8 4.4

O&M ($/kW-yr) $13.0 Acres 995.7
O&M Escalation 2.50%
Capacity Factor 31%
Degradation (%/yr) 0.4%
SCE generation charge escalation 0.0%
Annual Discount Rate 5%

Year 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Capital Cost ($2016)

Modules $70,000,000
Other Hardware $38,000,000
Soft costs $55,250,000
Total Installed $163,250,000

Federal Tax Credit $48,975,000
Net Cap Cost $114,275,000

Operating Cost $1,300,000 $1,332,500 $1,365,813 $1,399,958 $1,434,957 $1,470,831 $1,507,601 $1,545,291 $1,583,924 $1,623,522 $1,664,110 $1,705,713 $1,748,355 $1,792,064 $1,836,866 $1,882,788 $1,929,857 $1,978,104 $2,027,556 $2,078,245 $2,130,201 $2,183,456 $2,238,043 $2,293,994 $2,351,344
Operating Cost NPV $24,707,874

Generation, kWh 226,300,000 225,394,800 224,493,221 223,595,248 222,700,867 221,810,063 220,922,823 220,039,132 219,158,975 218,282,339 217,409,210 216,539,573 215,673,415 214,810,721 213,951,478 213,095,673 212,243,290 211,394,317 210,548,739 209,706,544 208,867,718 208,032,247 207,200,118 206,371,318 205,545,833
SCE Payments $14,709,500 $14,650,662 $14,592,059 $14,533,691 $14,475,556 $14,417,654 $14,359,984 $14,302,544 $14,245,333 $14,188,352 $14,131,599 $14,075,072 $14,018,772 $13,962,697 $13,906,846 $13,851,219 $13,795,814 $13,740,631 $13,685,668 $13,630,925 $13,576,402 $13,522,096 $13,468,008 $13,414,136 $13,360,479
NPV SCE Payments $209,609,070

Net costs $100,865,500 -$13,318,162 -$13,226,247 -$13,133,733 -$13,040,600 -$12,946,823 -$12,852,382 -$12,757,252 -$12,661,410 -$12,564,830 -$12,467,489 -$12,369,360 -$12,270,417 -$12,170,633 -$12,069,980 -$11,968,431 -$11,865,957 -$11,762,527 -$11,658,112 -$11,552,680 -$11,446,200 -$11,338,640 -$11,229,965 -$11,120,142 -$11,009,135
1 Cumulative Net Costs $100,865,500 $87,547,338 $74,321,091 $61,187,358 $48,146,758 $35,199,935 $22,347,553 $9,590,301 -$3,071,109 -$15,635,939 -$28,103,428 -$40,472,788 -$52,743,204 -$64,913,837 -$76,983,817 -$88,952,248 -$100,818,204 ########### ########### ########### ########### ########### ########### ########### ###########

NPV of Investment $67,077,933
BLM

50% 48801.93 Revenue to County (fees) $548,473 10,357 10,357 10,357 10,357 10,357 10,357 10,357 10,357 10,357 10,357 10,357 10,357 10,357 10,357 10,357 10,357 10,357 10,357 10,357 10,357 10,357 10,357 10,357 10,357
Revenue to City $1,632,500

50% 212250 Revenue to County (sales tax) $1,224,375
261051.9 Operating Revenue to County $142,915 $10,357 $10,357 $10,357 $10,357 $10,357 $10,357 $10,357 $10,357 $10,357 $10,357 $10,357 $10,357 $10,357 $10,357 $10,357 $10,357 $10,357 $10,357 $10,357 $10,357 $10,357 $10,357 $10,357 $10,357
283413.5 Total Construction Revenue to County $3,548,263

Activity Sector In County 
NPV % $ In Cty Direct Direct Indirect Induced Direct Indirect Induced Direct Indirect Induced Direct Indirect Induced Output Jobs Per Inc Val Added

Plant Hardware, less taxes $107,857,085 17.7% $19,090,704 Plant Equipment $19,090,704 $19,090,704 $6,681,746 $7,254,468 143.8 72.5 91.4 $9,163,538 $2,672,699 $2,672,699 $10,499,887 $4,009,048 $4,581,769 33,026,918 307.74 14,508,935 19,090,704 0.591811254 0.494677056
Plant Investment, Installation $55,250,000 100% $55,250,000 Plant Investment $55,250,000 $55,250,000 $19,337,500 $20,995,000 416.0 210.0 264.6 $26,520,000 $7,735,000 $7,735,000 $30,387,500 $11,602,500 $13,260,000 95,582,500 890.63 41,990,000 55,250,000
Fleet Investment $0 0% $0 Fleet Investment $0 $0 $0 $0 0.0 0.0 0.0 $0 $0 $0 $0 $0 $0 0 0.00 0 0

1 Processing Materials $0 0% $0 Processing Mater $0 $0 $0 $0 0.0 0.0 0.0 $0 $0 $0 $0 $0 $0 0 0.00 0 0
Maintenance $24,707,874 100% $24,707,874 Maintenance $24,707,874 $24,707,874 $7,412,362 $14,577,646 850.0 81.5 183.6 $14,330,567 $2,964,945 $5,435,732 $17,048,433 $4,447,417 $9,141,913 46,697,882 1,115.07 22,731,244 30,637,764
Feedstock Collection $0 0% $0 Feedstock Collect $0 $0 $0 $0 0.0 0.0 0.0 $0 $0 $0 $0 $0 $0 0 0.00 0 0
Feedstock Transport $0 0% $0 Feedstock Transp $0 $0 $0 $0 0.0 0.0 0.0 $0 $0 $0 $0 $0 $0 0 0.00 0 0

775752.2 Plant Earnings $258,584,070 30% $77,575,221 Plant Earnings $77,575,221 $77,575,221 $16,290,796 $20,945,310 1,869.6 165.2 263.0 $77,575,221 $6,206,018 $7,757,522 $77,575,221 $9,309,027 $13,187,788 114,811,327 2,297.78 91,538,761 100,072,035
Household Savings $0 100% $0 Household Saving $0 $0 $0 $0 0.0 0.0 0.0 $0 $0 $0 $0 $0 $0 0 0.00 0 0
Government Revenue $3,548,263 100% $3,548,263 Government $3,548,263 $3,548,263 $1,153,186 $1,401,564 35.9 11.9 17.7 $1,525,753 $443,533 $514,498 $2,022,510 $674,170 $869,324 6,103,013 65.45 2,483,784 3,566,005
Sales Tax on Non Installation 0.170% $136,328 Government $136,328 $136,328 $74,765 $78,643 0.0 0.0 0.0 $0 $0 $0 $0 $0 $0 289,736 0.00 0 0
Utility Generation -$209,609,070 47.8% -$100,193,135 Utility Generation -$100,193,135 -$100,193,135 -$7,013,519 -$19,036,696 -177.3 -69.8 -235.5 -$20,038,627 -$3,005,794 -$7,013,519 -$85,164,165 -$4,007,725 -$12,023,176 -126,243,351 -482.63 -30,057,941 -101,195,067
Total $240,338,222 $80,115,255 TOTAL $80,115,255 $80,115,255 $43,936,836 $46,215,934 3,137.8 471.3 584.9 $109,076,452 $17,016,400 $17,101,932 $52,369,386 $26,034,436 $29,017,618 170,268,025 4,194.0 143,194,784 107,421,441

$2.29 5.64
162710000 74250000 Crucial Takeaway Per CapX per $100k

$1,702,680.25 In-County Activity Pasted Results
Fixed Tracking

Plant Investment less taxes $52,500,000 $74,250,000
Fleet Investment $0 $0
Processing Materials $0 $0
Maintenance $19,006,057 $24,707,874
Feedstock Collection $0 $0
Feedstock Transport $0 $0
Plant Earnings $47,801,206 $64,646,018
Household Savings $0 $0
Government Revenue $581,319 $581,319
Utility Generation -$113,053,666 -$159,302,893

Personal Income ($) Value Added ($) TotalsActive Cells - paste results below to link to 
Multiplier page

Activity in SB Cty Output ($) Employment(# jobs)



Storage No
Assumptions Incentives
Project Capacity (kW) 100,000 Federal Investment Tax Credit 30%
Capital Cost ($/kW) $5,309

Hardware ($/kW) $3,805
Soft costs ($/kW) $1,504

O&M ($/kW-yr) $58.7
O&M Escalation 2%
Capacity Factor 28%
SCE PPA, $/kWh 0.125
SCE generation charge escalation 0.0%
Annual Discount Rate 5%

Year 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Capital Cost ($2016)

Hardware $380,456,549
Soft costs $150,420,907
Total Installed $530,877,457

Federal Tax Credit $159,263,237
Net Cap Cost $371,614,220

Operating Cost $5,866,880 $5,984,218 $6,103,902 $6,225,980 $6,350,500 $6,477,510 $6,607,060 $6,739,201 $6,873,985 $7,011,465 $7,151,694 $7,294,728 $7,440,622 $7,589,435 $7,741,224 $7,896,048 $8,053,969 $8,215,048 $8,379,349 $8,546,936 $8,717,875 $8,892,233 $9,070,077 $9,251,479 $9,436,508 $9,625,238 $9,817,743 $10,014,098 $10,214,380 $10,418,668
Operating Cost NPV $119,280,782

Generation, kWh 246,800,000 246,800,000 246,800,000 246,800,000 246,800,000 246,800,000 246,800,000 246,800,000 246,800,000 246,800,000 246,800,000 246,800,000 246,800,000 246,800,000 246,800,000 246,800,000 246,800,000 246,800,000 246,800,000 246,800,000 246,800,000 246,800,000 246,800,000 246,800,000 246,800,000 246,800,000 246,800,000 246,800,000 246,800,000 246,800,000
SCE Payments $30,850,000 $30,850,000 $30,850,000 $30,850,000 $30,850,000 $30,850,000 $30,850,000 $30,850,000 $30,850,000 $30,850,000 $30,850,000 $30,850,000 $30,850,000 $30,850,000 $30,850,000 $30,850,000 $30,850,000 $30,850,000 $30,850,000 $30,850,000 $30,850,000 $30,850,000 $30,850,000 $30,850,000 $30,850,000 $30,850,000 $30,850,000 $30,850,000 $30,850,000 $30,850,000
NPV SCE Payments $497,952,120

Net costs $346,631,100 -$24,865,782 -$24,746,098 -$24,624,020 -$24,499,500 -$24,372,490 -$24,242,940 -$24,110,799 -$23,976,015 -$23,838,535 -$23,698,306 -$23,555,272 -$23,409,378 -$23,260,565 -$23,108,776 -$22,953,952 -$22,796,031 -$22,634,952 -$22,470,651 -$22,303,064 -$22,132,125 -$21,957,767 -$21,779,923 -$21,598,521 -$21,413,492 -$21,224,762 -$21,032,257 -$20,835,902 -$20,635,620 -$20,431,332
Cumulative Net Costs $346,631,100 $321,765,317 $297,019,219 $272,395,199 $247,895,699 $223,523,208 $199,280,268 $175,169,469 $151,193,454 $127,354,919 $103,656,613 $80,101,341 $56,691,963 $33,431,398 $10,322,621 -$12,631,331 -$35,427,362 -$58,062,313 -$80,532,964 -$102,836,027 -$124,968,152 -$146,925,920 -$168,705,843 -$190,304,364 -$211,717,856 -$232,942,617 -$253,974,874 -$274,810,776 -$295,446,396 -$315,877,728
NPV of Investment ($525,755,632)

Revenue to County (sales tax) $1,902,283
Revenue to County (permits) $530,910,467 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400
Total Revenue to County $532,812,749 $400 $400 $400 $400 $400 $400 $400 $400 $400 $400 $400 $400 $400 $400 $400 $400 $400 $400 $400 $400 $400 $400 $400 $400 $400 $400 $400 $400 $400
NPV of County Revenue $532,818,806

Activity Sector In County 
NPV % $ In Cty Direct Direct Indirect Induced Direct Indirect Induced Direct Indirect Induced Direct Indirect Induced Output Jobs Per Inc Val Added

Plant Investment Hardware, less taxes -$152,356,200 25% -$38,089,050 Plant Equipment -$38,089,050 -$38,089,050 -$13,331,168 -$14,473,839 -$287 -$145 -$182 -$18,282,744 -$5,332,467 -$5,332,467 -$20,948,978 -$7,998,701 -$9,141,372 -65,894,057 -614.00 -28,947,678 -38,089,050 0.257842686 0.314670519
Plant Investment, Installation $150,420,907 100% $150,420,907 Plant Investment $150,420,907 $150,420,907 $52,647,318 $57,159,945 $1,133 $572 $721 $72,202,035 $21,058,927 $21,058,927 $82,731,499 $31,588,391 $36,101,018 260,228,170 2,424.79 114,319,890 150,420,907
Fleet Investment $0 0% $0 Fleet Investment $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 0 0.00 0 0
Processing Materials $0 0% $0 Processing Materi $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 0 0.00 0 0
Maintenance $119,280,782 100% $119,280,782 Maintenance $119,280,782 $119,280,782 $35,784,235 $70,375,662 $4,103 $394 $886 $69,182,854 $14,313,694 $26,241,772 $82,303,740 $21,470,541 $44,133,889 225,440,679 5,383.14 109,738,320 147,908,170
Feedstock Collection $0 0% $0 Feedstock Collecti $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 0 0.00 0 0
Feedstock Transport $0 0% $0 Feedstock Transpo $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 0 0.00 0 0
Plant Earnings $657,215,357 30% $197,164,607 Plant Earnings $197,164,607 $197,164,607 $41,404,567 $53,234,444 $4,752 $420 $668 $197,164,607 $15,773,169 $19,716,461 $197,164,607 $23,659,753 $33,517,983 291,803,618 5,840.02 232,654,236 254,342,343
Household Savings $0 100% $0 Household Savings $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 0 0.00 0 0
Government Revenue $532,818,806 100% $532,818,806 Government $532,818,806 $532,818,806 $173,166,112 $210,463,428 $5,389 $1,788 $2,651 $229,112,086 $66,602,351 $77,258,727 $303,706,719 $101,235,573 $130,540,607 916,448,346 9,827.84 372,973,164 535,482,900
Utility Generation -$497,952,120 47.8% -$238,021,113 Utility Generation -$238,021,113 -$238,021,113 -$16,661,478 -$45,224,012 -$421 -$166 -$559 -$47,604,223 -$7,140,633 -$16,661,478 -$202,317,946 -$9,520,845 -$28,562,534 -299,906,603 -1,146.55 -71,406,334 -240,401,324
Total $723,574,939 TOTAL 761,663,989 286,340,754 346,009,467 14,955.760 3,006.893 4,366.584 520,057,360 110,607,507 127,614,409 463,588,619 168,433,413 215,730,964 ########### 22,329.24 758,279,276 847,752,996

$12.41 19.88
In-County Activity Pasted Results Per CapX per $100k

No Storage Storage
Plant Investment less taxes $340,649,182 $439,791,058
Fleet Investment $0 $0
Processing Materials $0 $0
Maintenance $119,280,782 $124,604,917
Feedstock Collection $0 $0
Feedstock Transport $0 $0
Plant Earnings $164,303,839 $219,664,732
Household Savings $0 $0
Government Revenue $1,944,139 $2,497,776
Utility Generation -$378,443,611 -$511,513,463

Personal Income ($) Value Added ($) TotalsActive Cells - paste results below to link to 
Multiplier page

Activity in SB Cty Output ($) Employment(# jobs)



Typical Home Hot Water Ue
Assumptions Incentives 65.2 gal/day Buildings Energy Data Book: 8.2 Residential Sector Water Consumption, March 2012, DOE

41095.89041 Project Capacity (therms/yr) 150 Federal Investment Tax Credit 30% 8.34 lb/ga
36.1335496 Capital Cost ($) $9,000 CSI-Thermal 29.85 $/therm displaced annually 1 Btu/lb-F

Hardware ($) $5,000 60 F increase to 120
Soft costs ($) $4,000 365 day/yr

O&M ($/yr) $20 100000 Btu/ther
System deterioration, %/yr 0.0% 119 therm/yr
Gas Price, $/therm 0.88 80% gas water heater efficiency
Annual Gas Price Escalation 1.2% AEO2015 Pacific projection 149 therm/yr
Annual Discount Rate 5% 120 therms/yr is SoCal Gas Avg

Year 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Capital Cost ($2016)

Hardware $5,000
Soft costs $4,000
Total Installed $9,000

Federal Tax Credit $2,700
CSI-Thermal $4,366
Net Cap Cost $1,934

Operating Cost, $ $20 $20 $20 $20 $20 $20 $20 $20 $20 $20 $20 $20 $20 $20 $20 $20 $20 $20 $20 $20
Operating Cost NPV $262

Avoided NG Use, therms 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150
Gas Price, $/therm 0.88 0.89 0.90 0.91 0.92 0.93 0.94 0.95 0.96 0.98 0.99 1.00 1.01 1.02 1.04 1.05 1.06 1.07 1.09 1.10
Avoided SoCal Gas Payments, $ $131 $133 $135 $136 $138 $140 $141 $143 $145 $146 $148 $150 $152 $154 $155 $157 $159 $161 $163 $165
NPV of AvoidedSoCal Gas Payments $1,395

Net costs $1,823 -$113 -$115 -$116 -$118 -$120 -$121 -$123 -$125 -$126 -$128 -$130 -$132 -$134 -$135 -$137 -$139 -$141 -$143 -$145
Cumulative Net Costs $1,823 $1,709 $1,595 $1,479 $1,361 $1,241 $1,120 $997 $872 $746 $618 $488 $356 $222 $87 -$50 -$189 -$330 -$473 -$618
NPV of Investment ($801)

Revenue to County (Permit fee)* 500
Revenue to County (sales tax) $25
* assume same as residential PV

Activity Sector In County 
NPV % $ In Cty Direct Direct Indirect Induced Direct Indirect Induced Direct Indirect Induced Direct Indirect Induced Output Jobs Per Inc Val Added

Plant Investment Hardware $4,475 30% $1,343 Plant Equipment $1,343 $1,343 $470 $510 $0 $0 $0 $644 $188 $188 $738 $282 $322 2,323 0.02 1,020 1,343
Plant Installation $4,000 100% $4,000 Plant Investment $4,000 $4,000 $1,400 $1,520 $0 $0 $0 $1,920 $560 $560 $2,200 $840 $960 6,920 0.06 3,040 4,000
Fleet Investment $0 0% $0 Fleet Investment $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 0 0.00 0 0
Processing Materials $0 0% $0 Processing Materia $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 0 0.00 0 0
Maintenance $262 100% $262 Maintenance $262 $262 $79 $154 $0 $0 $0 $152 $31 $58 $181 $47 $97 495 0.01 241 325
Feedstock Collection $0 0% $0 Feedstock Collectio $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 0 0.00 0 0
Feedstock Transport $0 0% $0 Feedstock Transpo $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 0 0.00 0 0
Plant Earnings $0 25% $0 Plant Earnings $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 0 0.00 0 0
Household Savings -$801 100% -$801 Household Savings -$801 -$801 -$260 -$316 $0 $0 $0 -$344 -$100 -$116 -$456 -$152 -$196 -1,377 -0.01 -561 -805
Government Revenue, Taxes $525 100% $525 Government $525 $525 $171 $207 $0 $0 $0 $226 $66 $76 $299 $100 $129 903 0.01 368 528
Utility Generation -$1,395 61% -$849 Utility Generation -$849 -$849 -$59 -$161 $0 $0 $0 -$170 -$25 -$59 -$722 -$34 -$102 -1,070 0.00 -255 -858
Total $4,479 TOTAL 3,136 1,329 1,404 0.035 0.015 0.018 1,783 531 518 1,501 801 887 5,870 0.07 2,833 3,189

Personal Income ($) Value Added ($) TotalsActive Cells - paste results below to link to 
Multiplier page

Activity in SB Cty Output ($) Employment(# jobs)



PV Residential Utility Natural Gas
SB County

Avoided Power Cost $0.30 $0.18
Wholesale Power Generation $0.10 $0.048
SCE Shareholders $0.03
Maintenance $0.10 $0.10
Residential Overhead $0.07 $0.04

60.9% 61%

 Renewable Retained in County 100% 30%



Assumptions Incentives http://www.windustry.org/how_much_do_wind_turbines_cost
Project Capacity (kW) 5.0 Federal Investment Tax Credit 30% Fixed Tilt
Capital Cost ($/kW) $6,500 SGIP 1.19 $/watt 10 kW Single Axis Tracking

Hard costs, $/kW $4,875 50000 $
Soft costs, $/kW $1,625 80000 $

O&M ($/kW-yr) $32.7
O&M Escalation 0.00% 15%
Capacity Factor 25% 20%
Degradation (%/yr) 0.25% 25%
SCE generation charge escalation 0.3%
Annual Discount Rate 5%

Year 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Capital Cost ($2016)

Hardware $24,375
Soft costs $8,125
Total Installed $32,500

Federal Tax Credit $9,750
SGIP Rebate $5,950
Net Cap Cost $16,800

Operating Cost $163 $163 $163 $163 $163 $163 $163 $163 $163 $163 $163 $163 $163 $163 $163 $163 $163 $163 $163 $163 $163 $163 $163 $163 $163
Operating Cost NPV $2,419

Generation, kWh 10,838 10,810 10,783 10,756 10,730 10,703 10,676 10,649 10,623 10,596 10,570 10,543 10,517 10,491 10,464 10,438 10,412 10,386 10,360 10,334 10,308 10,283 10,257 10,231 10,206
SCE Rate, $/kWh 0.30 0.30 0.30 0.30 0.30 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.32 0.32 0.32 0.32 0.32 0.32 0.32 0.32 0.32
SCE Payments $3,259 $3,261 $3,262 $3,264 $3,266 $3,267 $3,269 $3,270 $3,272 $3,274 $3,275 $3,277 $3,278 $3,280 $3,282 $3,283 $3,285 $3,286 $3,288 $3,290 $3,291 $3,293 $3,295 $3,296 $3,298
NPV SCE Payments $48,457

Net costs $13,704 -$3,097 -$3,099 -$3,100 -$3,102 -$3,104 -$3,105 -$3,107 -$3,108 -$3,110 -$3,112 -$3,113 -$3,115 -$3,117 -$3,118 -$3,120 -$3,121 -$3,123 -$3,125 -$3,126 -$3,128 -$3,129 -$3,131 -$3,133 -$3,134
Cumulative Net Costs $13,704 $10,607 $7,508 $4,408 $1,306 -$1,798 -$4,903 -$8,010 -$11,118 -$14,228 -$17,340 -$20,453 -$23,568 -$26,685 -$29,803 -$32,923 -$36,044 -$39,167 -$42,292 -$45,418 -$48,546 -$51,675 -$54,806 -$57,939 -$61,073
NPV of Investment $28,738

Revenue to County (permit fees)* $500
Revenue to County (sales tax) $122
*assume same as residential solar

Activity Sector In County 
NPV % $ In Cty Direct Direct Indirect Induced Direct Indirect Induced Direct Indirect Induced Direct Indirect Induced Output Jobs Per Inc Val Added

Plant Investment Hardware $23,753 50% $11,877 Plant Equipment $11,877 $11,877 $4,157 $4,513 $0 $0 $0 $5,701 $1,663 $1,663 $6,532 $2,494 $2,850 20,546 0.19 9,026 11,877
Plant Installation $8,125 100% $8,125 Plant Investment $8,125 $8,125 $2,438 $3,331 $0 $0 $0 $3,088 $894 $1,219 $4,794 $1,381 $2,031 13,894 0.17 5,200 8,206
Fleet Investment $0 0% $0 Fleet Investment $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 0 0.00 0 0
Processing Materials $0 0% $0 Processing Mater $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 0 0.00 0 0
Maintenance $2,419 100% $2,419 Maintenance $2,419 $2,419 $508 $653 $0 $0 $0 $2,419 $145 $242 $2,419 $290 $411 3,581 0.09 2,807 3,121
Feedstock Collection $0 0% $0 Feedstock Collect $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 0 0.00 0 0
Feedstock Transport $0 0% $0 Feedstock Transp $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 0 0.00 0 0
Plant Earnings $58,207 0% $0 Plant Earnings $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 0 0.00 0 0
Household Savings $58,207 100% $58,207 Household Saving $58,207 $58,207 $18,917 $22,992 $1 $0 $0 $25,029 $7,276 $8,440 $33,178 $11,059 $14,261 100,116 1.07 40,745 58,498
Government Revenue $622 100% $622 Government $622 $622 $44 $118 $0 $0 $0 $124 $19 $44 $529 $25 $75 784 0.00 187 628
Utility Generation -$48,457 61% -$29,508 Utility Generation -$29,508 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 0 0.00 0 0
Total $51,742 TOTAL 69,374 21,906 27,094 0.774 0.224 0.341 30,660 8,333 9,944 40,920 12,756 16,778 118,374 1.34 48,938 70,454

TotalsActive Cells - paste results below to link to 
Multiplier page

Activity in SB Cty Output ($) Employment(# jobs) Personal Income ($) Value Added ($)



Assumptions
Project Capacity (kW) 10,000 Federal Investment Tax Credit 30% http://www.windustry.org/how_much_do_wind_turbines_cost
Capital Cost ($/kW) $2,300 SGIP 1.19 $/watt

Hardware ($/kW) $1,725 up to 3 MW MW $/MW Rooftop
Soft costs ($/kW) $575 1 2.2 Carport

O&M ($/kW-yr) $60.0 2 1.75
O&M Escalation 2.50% 5 1.3 1000
Capacity Factor 25% 5000
Degradation (%/yr) 0.4% 10000
SCE generation charge escalation 0.3%
Annual Discount Rate 5%

Year 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Capital Cost ($2016)

Hardware $17,250,000
Soft costs $5,750,000
Total Installed $23,000,000

Federal Tax Credit $6,900,000
SGIP Incentive Credit $0
Net Cap Cost $16,100,000

Operating Cost $600,000 $615,000 $630,375 $646,134 $662,288 $678,845 $695,816 $713,211 $731,042 $749,318 $768,051 $787,252 $806,933 $827,107 $847,784 $868,979 $890,703 $912,971 $935,795 $959,190 $983,170 $1,007,749 $1,032,943 $1,058,766 $1,085,236
Operating Cost NPV $11,403,634

Generation, kWh 21,900,000 21,812,400 21,725,150 21,638,250 21,551,697 21,465,490 21,379,628 21,294,110 21,208,933 21,124,097 21,039,601 20,955,443 20,871,621 20,788,134 20,704,982 20,622,162 20,539,673 20,457,515 20,375,684 20,294,182 20,213,005 20,132,153 20,051,624 19,971,418 19,891,532
Avoided SCE Generation Charges, $/yr $3,437,205 $3,433,727 $3,419,992 $3,406,312 $3,392,686 $3,379,116 $3,365,599 $3,352,137 $3,338,728 $3,325,373 $3,312,072 $3,298,824 $3,285,628 $3,272,486 $3,259,396 $3,246,358 $3,233,373 $3,220,439 $3,207,558 $3,194,727 $3,181,948 $3,169,221 $3,156,544 $3,143,918 $3,131,342
NPV Avoided SCE Generation Charges $49,116,494

Net costs $13,262,795 -$2,818,727 -$2,789,617 -$2,760,177 -$2,730,399 -$2,700,271 -$2,669,783 -$2,638,925 -$2,607,687 -$2,576,056 -$2,544,021 -$2,511,572 -$2,478,695 -$2,445,379 -$2,411,612 -$2,377,379 -$2,342,669 -$2,307,468 -$2,271,762 -$2,235,537 -$2,198,779 -$2,161,472 -$2,123,601 -$2,085,151 -$2,046,106
Cumulative Net Costs $13,262,795 $10,444,068 $7,654,452 $4,894,275 $2,163,876 -$536,395 -$3,206,178 -$5,845,103 -$8,452,790 -$11,028,846 -$13,572,867 -$16,084,438 -$18,563,133 -$21,008,512 -$23,420,124 -$25,797,503 -$28,140,173 -$30,447,641 -$32,719,404 -$34,954,941 -$37,153,719 -$39,315,191 -$41,438,792 -$43,523,943 -$45,570,049
NPV of Investment $21,606,860

Revenue to County (permit fees) 6,000
Revenue to County (sales tax) $86,250

Activity Sector In County 
NPV % $ In Cty Direct Direct Indirect Induced Direct Indirect Induced Direct Indirect Induced Direct Indirect Induced Output Jobs Per Inc Val Added

$23,000,000 Plant Investment Hardware $17,157,750 50% $8,578,875 Plant Equipment $8,578,875 $8,578,875 $3,002,606 $3,259,973 $65 $33 $41 $4,117,860 $1,201,043 $1,201,043 $4,718,381 $1,801,564 $2,058,930 14,841,454 138.29 6,519,945 8,578,875
$5,750,000 Plant Installation $5,750,000 100% $5,750,000 Plant Investment $5,750,000 $5,750,000 $2,012,500 $2,185,000 $43 $22 $28 $2,760,000 $805,000 $805,000 $3,162,500 $1,207,500 $1,380,000 9,947,500 92.69 4,370,000 5,750,000

Fleet Investment $0 0% $0 Fleet Investment $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 0 0.00 0 0
Processing Materials $0 0% $0 Processing Materi $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 0 0.00 0 0
Maintenance $11,403,634 100% $11,403,634 Maintenance $11,403,634 $11,403,634 $3,421,090 $6,728,144 $392 $38 $85 $6,614,108 $1,368,436 $2,508,800 $7,868,508 $2,052,654 $4,219,345 21,552,869 514.65 10,491,344 14,140,506
Feedstock Collection $0 0% $0 Feedstock Collect $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 0 0.00 0 0
Feedstock Transport $0 0% $0 Feedstock Transp $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 0 0.00 0 0
Plant Earnings $0 0% $0 Plant Earnings $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 0 0.00 0 0
Community Expenditure $56,016,494 100% $56,016,494 Household Saving $56,016,494 $56,016,494 $18,205,361 $22,126,515 $567 $188 $279 $24,087,093 $7,002,062 $8,122,392 $31,929,402 $10,643,134 $13,724,041 96,348,370 1,033.22 39,211,546 56,296,577
Government Revenue $92,250 100% $92,250 Government $92,250 $92,250 $29,981 $36,439 $1 $0 $0 $39,668 $11,531 $13,376 $52,583 $17,528 $22,601 158,670 1.70 64,575 92,711
Utility Generation -$49,116,494 61% -$29,909,481 Utility Generation -$29,909,481 -$29,909,481 -$2,093,664 -$5,682,801 -$53 -$21 -$70 -$5,981,896 -$897,284 -$2,093,664 -$25,423,059 -$1,196,379 -$3,589,138 -37,685,946 -144.07 -8,972,844 -30,208,576
Total $51,931,773 TOTAL 43,352,898 21,575,269 25,393,297 950.183 226.880 321.125 27,518,972 8,289,745 9,355,904 17,589,933 12,724,436 15,756,849 90,321,463 1,498.19 45,164,620 46,071,219

1 MW 5 MW 10 MW
Plant Investment less taxes $1,725,000 $8,625,000 $17,250,000
Fleet Investment $0 $0 $0
Processing Materials $0 $0 $0
Maintenance $1,140,363 $5,701,817 $11,403,634
Feedstock Collection $0 $0 $0
Feedstock Transport $0 $0 $0
Plant Earnings $0 $0 $0
Household Savings $5,601,649 $28,008,247 $56,016,494
Government Revenue $14,625 $49,125 $92,250
Utility Generation -$3,732,854 -$18,664,268 -$37,328,536

Active Cells - paste results below to link to 
Multiplier page

Activity in SB Cty

In-County Activity Pasted Results

TotalsOutput ($) Employment(# jobs) Personal Income ($) Value Added ($)



Assumptions Incentives
Project Capacity (kW) 100,000 Federal Investment Tax Credit 30% Fixed Tilt
Capital Cost ($/kW) $2,187 OR Single Axis Tracking

Hardware ($/kW) $1,977 Production Tax Credit 0.023 $/kWh
Soft costs ($/kW) $210 For 10 years

O&M ($/kW-yr) $32.7
O&M Escalation 2.50%
Capacity Factor 41%
Degradation (%/yr) 0.4%
SCE PPA, $/kWh 0.08
Annual Discount Rate 5%

Year 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Capital Cost ($2016)

Hard Costs $197,721,840
Soft costs $21,024,995
Total Installed $218,746,835

Federal Tax Credit $65,624,050
Net Cap Cost $153,122,784

Operating Cost $3,269,894 $3,351,641 $3,435,432 $3,521,318 $3,609,351 $3,699,585 $3,792,075 $3,886,876 $3,984,048 $4,083,650 $4,185,741 $4,290,384 $4,397,644 $4,507,585 $4,620,275 $4,735,781 $4,854,176 $4,975,530 $5,099,919 $5,227,417 $5,358,102 $5,492,055 $5,629,356 $5,770,090 $5,914,342
Operating Cost NPV $62,147,792

Generation, kWh 356,970,000 355,542,120 354,119,952 352,703,472 351,292,658 349,887,487 348,487,937 347,093,985 345,705,610 344,322,787 342,945,496 341,573,714 340,207,419 338,846,589 337,491,203 336,141,238 334,796,673 333,457,487 332,123,657 330,795,162 329,471,981 328,154,093 326,841,477 325,534,111 324,231,975
SCE Payments $28,557,600 $28,443,370 $28,329,596 $28,216,278 $28,103,413 $27,990,999 $27,879,035 $27,767,519 $27,656,449 $27,545,823 $27,435,640 $27,325,897 $27,216,594 $27,107,727 $26,999,296 $26,891,299 $26,783,734 $26,676,599 $26,569,893 $26,463,613 $26,357,759 $26,252,327 $26,147,318 $26,042,729 $25,938,558
NPV SCE Payments $406,943,266
Production Tax Credit, $ $8,210,310 $8,177,469 $8,144,759 $8,112,180 $8,079,731 $8,047,412 $8,015,223 $7,983,162 $7,951,229 $7,919,424
NPV of PTC, $ $65,487,293

Net costs $127,835,078 -$25,091,728 -$24,894,164 -$24,694,960 -$24,494,061 -$24,291,414 -$24,086,960 -$23,880,642 -$23,672,400 -$23,462,173 -$23,249,899 -$23,035,513 -$22,818,950 -$22,600,142 -$22,379,022 -$22,155,518 -$21,929,558 -$21,701,069 -$21,469,974 -$21,236,196 -$20,999,656 -$20,760,273 -$20,517,962 -$20,272,639 -$20,024,216
Cumulative Net Costs $127,835,078 $102,743,350 $77,849,186 $53,154,227 $28,660,165 $4,368,751 -$19,718,209 -$43,598,852 -$67,271,252 -$90,733,426 -$113,983,325 -$137,018,837 -$159,837,787 -$182,437,929 -$204,816,951 -$226,972,468 -$248,902,026 -$270,603,095 -$292,073,069 -$313,309,265 -$334,308,921 -$355,069,194 -$375,587,156 -$395,859,795 -$415,884,011
NPV of Investment $191,639,680

Revenue to County (permit fees)* 33,010 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400
Revenue to County (sales tax) $988,609
Total County Revenue $1,021,619 $400 $400 $400 $400 $400 $400 $400 $400 $400 $400 $400 $400 $400 $400 $400 $400 $400 $400 $400 $400 $400 $400 $400 $400
County Revenue NPV $1,027,139
* assume same as solar

Activity Sector In County 
NPV % $ In Cty Direct Direct Indirect Induced Direct Indirect Induced Direct Indirect Induced Direct Indirect Induced Output Jobs Per Inc Val Added

Plant Investment Hardware $196,700,221 50% $98,350,110 Plant Equipment $98,350,110 $98,350,110 $34,422,539 $37,373,042 $741 $374 $471 $47,208,053 $13,769,015 $13,769,015 $54,092,561 $20,653,523 $23,604,026 170,145,691 1,585.40 74,746,084 98,350,110
Plant Installation $21,024,995 100% $21,024,995 Plant Investment $21,024,995 $21,024,995 $7,358,748 $7,989,498 $158 $80 $101 $10,091,997 $2,943,499 $2,943,499 $11,563,747 $4,415,249 $5,045,999 36,373,241 338.92 15,978,996 21,024,995
Fleet Investment $0 0% $0 Fleet Investment $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 0 0.00 0 0
Processing Materials $0 0% $0 Processing Materi $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 0 0.00 0 0
Maintenance $62,147,792 100% $62,147,792 Maintenance $62,147,792 $62,147,792 $18,644,338 $36,667,197 $2,138 $205 $462 $36,045,719 $7,457,735 $13,672,514 $42,881,977 $11,186,603 $22,994,683 117,459,327 2,804.73 57,175,969 77,063,262
Feedstock Collection $0 0% $0 Feedstock Collecti $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 0 0.00 0 0
Feedstock Transport $0 0% $0 Feedstock Transpo $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 0 0.00 0 0
Plant Earnings $472,567,317 30% $141,770,195 Plant Earnings $141,770,195 $141,770,195 $29,771,741 $38,277,953 $3,417 $302 $481 $141,770,195 $11,341,616 $14,177,020 $141,770,195 $17,012,423 $24,100,933 209,819,889 4,199.23 167,288,830 182,883,552
Household Savings $0 100% $0 Household Saving $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 0 0.00 0 0
Government Revenue $1,027,139 100% $1,027,139 Government $1,027,139 $1,027,139 $333,820 $405,720 $10 $3 $5 $441,670 $128,392 $148,935 $585,469 $195,156 $251,649 1,766,678 18.95 718,997 1,032,274
Utility Generation -$406,943,266 47.8% -$194,518,881 Utility Generation -$194,518,881 -$194,518,881 -$13,616,322 -$36,958,587 -$344 -$136 -$457 -$38,903,776 -$5,835,566 -$13,616,322 -$165,341,049 -$7,780,755 -$23,342,266 -245,093,791 -937.00 -58,355,664 -196,464,070
Total $129,801,349 TOTAL 31,451,239 42,492,325 46,381,780 5,378.955 454.820 591.059 149,445,805 16,035,676 17,325,646 31,460,339 25,028,676 29,050,998 120,325,345 6,424.83 182,807,128 85,540,013

TotalsActive Cells Activity in SB Cty Output ($) Employment(# jobs) Personal Income ($) Value Added ($)



Assumptions Incentives Cost Estimates 2015$$
Project Capacity (kW) 25,000 Federal Investment Tax Credit 30% Cap Cost Op Cost CPI Cap Cost Op Cost CF Heat Rate Fuel Cost
Capital Cost ($/kW) $3,732 OR Type MW $/kW $/kW-yr $/MWh Inflator $/kW $/kW-yr $/MWh % Btu/kWh $/MMBtu $/ton 8500 Btu/lb

Hardware ($/kW) $1,671 Production Tax Credit 0.012 $/kWh Lazard 2015 n/a 35 3,500 95 15 1 3,500 95 15 85% 14,500 1.5 25.5
Soft costs ($/kW) $2,061 For 10 years SCE-TSS 2009 stoker 12 3,307 207 1.1 3,638 227 0 85%

O&M ($/kW-yr) $143.8 NREL 2013 n/a n/a 3978 107 5 1.02 4,058 109 5 51% 13500 3 51
O&M ($/MWH) $6.7 average 3,732 144 7 74% 14,000 2.25 38.25
Capacity Factor 74%
Heat Rate, Btu/kWh 14,000
Fuel Cost, $/MMBtu 2.25
SCE PPA, $/kWh 0.11 0.08
Annual Discount Rate 5% 0.09

Year 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Capital Cost ($2016)

Hard Costs $41,772,688
Soft costs $51,521,146
Total Installed $93,293,833

Federal Tax Credit $27,988,150
Net Cap Cost $65,305,683
Operating Cost (w/o fuel) $4,677,102 $4,677,102 $4,677,102 $4,677,102 $4,677,102 $4,677,102 $4,677,102 $4,677,102 $4,677,102 $4,677,102 $4,677,102 $4,677,102 $4,677,102 $4,677,102 $4,677,102 $4,677,102 $4,677,102 $4,677,102 $4,677,102 $4,677,102 $4,677,102 $4,677,102 $4,677,102 $4,677,102 $4,677,102
Operating Cost NPV $69,214,756
Generation, kWh 161,330,000 161,330,000 161,330,000 161,330,000 161,330,000 161,330,000 161,330,000 161,330,000 161,330,000 161,330,000 161,330,000 161,330,000 161,330,000 161,330,000 161,330,000 161,330,000 161,330,000 161,330,000 161,330,000 161,330,000 161,330,000 161,330,000 161,330,000 161,330,000 161,330,000
SCE Payments $17,746,300 $17,746,300 $17,746,300 $17,746,300 $17,746,300 $17,746,300 $17,746,300 $17,746,300 $17,746,300 $17,746,300 $17,746,300 $17,746,300 $17,746,300 $17,746,300 $17,746,300 $17,746,300 $17,746,300 $17,746,300 $17,746,300 $17,746,300 $17,746,300 $17,746,300 $17,746,300 $17,746,300 $17,746,300
NPV SCE Payments $262,621,137
Production Tax Credit, $ $1,935,960 $1,935,960 $1,935,960 $1,935,960 $1,935,960 $1,935,960 $1,935,960 $1,935,960 $1,935,960 $1,935,960
NPV of PTC, $ $15,696,418
Fuel Consumption, MMBtu/yr 2,258,620 2,258,620 2,258,620 2,258,620 2,258,620 2,258,620 2,258,620 2,258,620 2,258,620 2,258,620 2,258,620 2,258,620 2,258,620 2,258,620 2,258,620 2,258,620 2,258,620 2,258,620 2,258,620 2,258,620 2,258,620 2,258,620 2,258,620 2,258,620 2,258,620
Fuel Cost $5,081,895 $5,081,895 $5,081,895 $5,081,895 $5,081,895 $5,081,895 $5,081,895 $5,081,895 $5,081,895 $5,081,895 $5,081,895 $5,081,895 $5,081,895 $5,081,895 $5,081,895 $5,081,895 $5,081,895 $5,081,895 $5,081,895 $5,081,895 $5,081,895 $5,081,895 $5,081,895 $5,081,895 $5,081,895
NPV Fuel Cost, $ $75,205,144
Net costs $57,318,380 -$7,987,303 -$7,987,303 -$7,987,303 -$7,987,303 -$7,987,303 -$7,987,303 -$7,987,303 -$7,987,303 -$7,987,303 -$7,987,303 -$7,987,303 -$7,987,303 -$7,987,303 -$7,987,303 -$7,987,303 -$7,987,303 -$7,987,303 -$7,987,303 -$7,987,303 -$7,987,303 -$7,987,303 -$7,987,303 -$7,987,303 -$7,987,303
Cumulative Net Costs $57,318,380 $49,331,077 $41,343,774 $33,356,471 $25,369,168 $17,381,865 $9,394,562 $1,407,259 -$6,580,045 -$14,567,348 -$22,554,651 -$30,541,954 -$38,529,257 -$46,516,560 -$54,503,863 -$62,491,166 -$70,478,469 -$78,465,772 -$86,453,076 -$94,440,379 -$102,427,682 -$110,414,985 -$118,402,288 -$126,389,591 -$134,376,894
NPV of Investment $52,895,554
Revenue to County (permit fees)* 33,010 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400
Revenue to County (sales tax) $208,863
Total County Revenue $241,873 $400 $400 $400 $400 $400 $400 $400 $400 $400 $400 $400 $400 $400 $400 $400 $400 $400 $400 $400 $400 $400 $400 $400 $400
County Revenue NPV $247,393
* assume same as solar

Activity Sector In County 
NPV % $ In Cty Direct Direct Indirect Induced Direct Indirect Induced Direct Indirect Induced Direct Indirect Induced Output Jobs Per Inc Val Added

Plant Investment Hardware $41,530,814 50% $20,765,407 Plant Equipment $20,765,407 $20,765,407 $7,267,892 $7,890,855 $156 $79 $99 $9,967,395 $2,907,157 $2,907,157 $11,420,974 $4,360,735 $4,983,698 35,924,154 334.74 15,781,709 20,765,407
Plant Installation $51,521,146 100% $51,521,146 Plant Investment $51,521,146 $51,521,146 $18,032,401 $19,578,035 $388 $196 $247 $24,730,150 $7,212,960 $7,212,960 $28,336,630 $10,819,441 $12,365,075 89,131,582 830.52 39,156,071 51,521,146
Fleet Investment $0 0% $0 Fleet Investment $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 0 0.00 0 0
Processing Materials $0 0% $0 Processing Mater $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 0 0.00 0 0
Maintenance $69,214,756 100% $69,214,756 Maintenance $69,214,756 $69,214,756 $20,764,427 $40,836,706 $2,381 $228 $514 $40,144,558 $8,305,771 $15,227,246 $47,758,181 $12,458,656 $25,609,460 130,815,888 3,123.66 63,677,575 85,826,297
Feedstock Collection $0 0% $0 Feedstock Collect $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 0 0.00 0 0
Feedstock Transport $0 0% $0 Feedstock Transp $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 0 0.00 0 0
Plant Earnings $290,609,287 30% $87,182,786 Plant Earnings $87,182,786 $87,182,786 $18,308,385 $23,539,352 $2,101 $186 $296 $87,182,786 $6,974,623 $8,718,279 $87,182,786 $10,461,934 $14,821,074 129,030,523 2,582.35 102,875,688 112,465,794
Household Savings $0 100% $0 Household Saving $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 0 0.00 0 0
Government Revenue $247,393 100% $247,393 Government $247,393 $247,393 $80,403 $97,720 $3 $1 $1 $106,379 $30,924 $35,872 $141,014 $47,005 $60,611 425,516 4.56 173,175 248,630
Utility Generation -$262,621,137 47.8% -$125,532,903 Utility Generation -$125,532,903 -$125,532,903 -$8,787,303 -$23,851,252 -$222 -$87 -$295 -$25,106,581 -$3,765,987 -$8,787,303 -$106,702,968 -$5,021,316 -$15,063,948 -158,171,458 -604.69 -37,659,871 -126,788,232
Total $103,398,584 TOTAL 82,633,177 48,398,312 60,200,562 4,650.356 523.222 762.830 127,057,293 18,758,291 22,407,054 56,715,644 28,765,719 37,792,271 191,232,051 5,936.41 168,222,637 123,273,634

Personal Income ($) Value Added ($) TotalsActive Cells Activity in SB Cty Output ($) Employment(# jobs)
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