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Executive Summary 

Background 
There is growing interest within Caltrans to install utility-scale solar power electrical generation 
facilities in its right of way (ROW), on the rooftops of primary structures or outbuildings, or on 
vacant parcels owned by the agency. The term “utility-scale solar power generation facility” in 
the context of this Preliminary Investigation is defined as a facility that generates solar electric 
power (utilizing panels to generate electricity) and feeds into the surrounding power grid, 
supplying the regional utility with electricity. Typically, these facilities have generation capacities 
of 100 to 2,000 kW, and operate under a power purchase agreement (PPA) or a net-metering 
agreement with the regional utility. 

Note: A PPA is a financial agreement between a developer and customer under which the 
developer is responsible for the design, permitting, financing and installation of a solar 
energy system on a customer’s property, at little to no cost to the customer. PPA terms 
typically range from 10 to 25 years, and the developer is responsible for system 
operation and maintenance. At the end of the PPA’s term, the customer can extend the 
PPA, have the developer remove the system or purchase the system from the 
developer. 

Under a net-metering agreement, customers receive credit for the retail value of the 
electricity that their solar photovoltaic systems generate. The customer pays only for the 
net amount of electricity used from the utility that exceeds the amount of electricity 
generated by the customer’s solar system (and any additional charges related to 
electricity use). 

Caltrans is interested in learning about the activities of California public agencies with regard to 
the design, installation, maintenance, operation or lease of utility-scale solar facilities. Of 
particular interest is information about the installation of these facilities—where they are located, 
how they were designed and financed, and what best practices can be used for their 
deployment. Caltrans is also interested in touring these facilities. 

To assist Caltrans in gathering information about these facilities, CTC & Associates surveyed 
people with knowledge of selected utility-scale solar generation facilities installed by California 
public agencies. A literature search identified other solar projects within California and on the 
West Coast that may be of interest to Caltrans, as well as related resources produced by state 
and national experts. 

Summary of Findings 

Utility-Scale Solar Power Generating Projects in California 
Contacts to state and regional agencies and associations along with a literature search 
identified solar power generation facilities installed by six California public agencies. These 
agencies were surveyed to gather information about the facilities. The table below provides 
highlights of the projects that respondents described; additional information is available in the 
appendices to this report. 

Produced by CTC & Associates LLC 2 



   

     
    

   
 

      

 
 

 
   

 
 

     
 

 
 

 

   
 

 

 
 

 

 
 

 

 
  

     
 

 
 

 
 

     
 

 
 

 
    

     

 
 

 
   

 
  

  
 

 
 

 
 

  
  

 

 

 
    

  
 

 

 
    

  
 

 

 
    

 
 

 

 
 

 
 

       

 
 

 
 
 

Each of the facilities described below is available for a facility tour. Contact and location 
information for each facility is included in the project summaries that appear in the Detailed 
Findings section of this report. 

Selected Utility-Scale Solar Power Generating Projects in California 

California 
Public 
Agency 

Facility Year 
Installed 

Facility 
Description 

Energy 
Produced Funding Vendor or 

Consultant 

City of 
Corona 

Water 
reclamation 
facility 

2010-
2012 Vacant parcel 

280 kW 
(second 
phase) 

Federal 
grant and 
local utility 
funds 

Not specified 

City of 
Dinuba 

Wastewater 
reclamation 
facility 

2009 7-acre vacant 
parcel 1,000 kWh PPA Chevron Energy 

Solutions 

Five unspecified 
sites that benefit 
an adjacent city 
utility or building 

2013 Vacant parcels 
and parking lot 

Sized to fit 
location Bond funds OpTerra Energy 

Services 

City of 
Madera 

Wastewater 
treatment plant 2009 5-acre vacant 

parcel 250 kWh PPA SunEdison, Inc. 

City of 
Palo Alto 

Municipal 
Service Center 2008 

Carports and 
pole-mounted 
systems 

75 kW 
Grants and 
federal/utility 
incentives 

Multiple 

Pearson 
Arastradero 
Preserve 
Gateway 
Building 

2006 
Mounted on 
straw bale 
buildings 

500 W 
Grants and 
federal/utility 
incentives 

Multiple 

Baylands 
Interpretive 
Center 

2008 Rooftop (low tilt) 15 kW 
Grants and 
federal/utility 
incentives 

Multiple 

Cubberley 
Community 
Center Gym 

2008 Rooftop and 
shade canopy 118 kW 

Grants and 
federal/utility 
incentives 

Multiple 

Mitchell Park 
Community 
Center 

2014 Rooftop 55 kW 

Grants and 
federal/utility 
incentives; 
bond funds 

Multiple 

City of 
San 
Rafael 

Public works 
facility 2017 Rooftop 193 kWh PPA (20-

year lease) 

Optony, Inc. 
SolEd Benefit 
Corporation 

Produced by CTC & Associates LLC 3 



   

     

 

 
   

 
 

      
 

 
 

       

 

 
 

 
 

 

 
     

  
  

 
 

  
 

  

  
  

 

 
       

 
  

    
       

 
      

    
    

    

    
  

         
 

     
 

   
  

 
    

       

   
  

 

Selected Utility-Scale Solar Power Generating Projects in California 

California 
Public 
Agency 

Facility Year 
Installed 

Facility 
Description 

Energy 
Produced Funding Vendor or 

Consultant 

City of 
San 
Rafael 

Community 
center 2017 Rooftop and 

shade canopies 231 kWh PPA (20-
year lease) 

Optony, Inc. 

SolEd Benefit 
Corporation 

Sonoma 
County 
Water 
Agency 

Primary 
structure 2006/2007 Rooftop and 

carport 1,700 kWh* Utility 
incentives 

Unspecified 
third-party 
contractor 

Pond 
embankment; 
grass field 

2006/2007 

Ground-mounted 
panels on 3.7-
acre vacant 
parcel 

1,700 kWh* Utility 
incentives 

Unspecified 
third-party 
contractor 

* All Sonoma County Water Agency facilities together produce 1,700 kWh. 

Development Practices 
All respondents used a third party—a power company or consultant—to assist with vendor 
selection or to design and build their solar power generation facilities. Several used a PPA to 
fund the facility, while others used grants, bond funding, and federal and utility incentives. 

Respondents offered the following guidance and practices to agencies deploying a facility: 

• Be cautious when considering the use of a bulk purchasing process when developing 
projects for several districts or municipalities (city of San Rafael). 

• Carefully review the contractor’s design (Sonoma County Water Agency). 

• Consider hiring an in-house expert to provide the expertise needed for project 
development (city of Madera). 

• Consider including the cost of maintenance in the funding package for a new facility (city 
of Palo Alto). 

• Hire a third party to provide the expertise needed for project development (cities of 
Madera and San Rafael). 

• Include performance monitoring in contracts for facilities under third-party ownership 
(city of Palo Alto). 

Respondents noted few challenges, among them: 

• Sizing a system for a utility with varied uses (city of Dinuba). 

• Inability to use overproduction that is credited at a much lower rate than energy costs 
(city of Dinuba). 

Produced by CTC & Associates LLC 4 



   

 
  

  
  

  
       

    

   

 
   

 

     
    
 

  
    

      
       

 
      

   
   

     
   

   
 

     
   

   
  

  

 
   

      
 

 
    

   
    

 

Other California Public Agency Solar Projects 
Three projects constructed by Borrego Solar, Inc. are highlighted to supplement the facilities 
described above. The facilities, constructed for Campbell Union School District, Helix Water 
District and Newport Mesa Unified School District, employ roof-mounted and solar shade 
structures. One site is net-metered and the other two operate under a PPA. Each of these 
agencies installed systems at multiple sites; taken together, the energy production from all sites 
may be outside the bounds of the power-generating capacity of interest to Caltrans. 

Related Resources 

Other California Projects and Guidance 
We highlight other California-based solar projects described in case studies and other 
publications, including: 

• City of Chico solar power generating projects installed at the city’s water pollution control 
plant and at a downtown parking system. The systems generate 1,107 kW and 91 kW, 
respectively. 

• A solar energy system at University of Southern California’s Wrigley Marine Science 
Center generates 98 kWh of electricity per day. 

• A joint project with Amonix that installed solar panels at the University of California, 
Irvine produces 60 to 70 kW of electricity per panel. 

Publications that provide guidance for developing solar power generation facilities include: 

• A 2017 annual report produced by Caltrans summarizes the agency’s efforts in 
connection with facilities built using Clean Renewable Energy Bonds. 

• A 2015 webinar presented by the acting director of Alameda County General Services 
Agency addresses how municipalities can collaborate on solar procurement projects, 
provides a collaborative procurement model and project examples, and offers lessons 
learned. 

• A 2011 best practices guide, produced in part by Joint Venture: Silicon Valley Network, 
“is intended to assist commercial and government entities in the process of organizing 
and executing a collaborative solar purchase. … The guide outlines a list of best 
practices, which together constitute a 12-step process to capture the economic and 
practical benefits of a joint purchase.” 

Other State Practices 
Given the proximity of Oregon to California, we provide information about Oregon Department of 
Transportation’s (DOT’s) practices and guidance for developing solar power generation facilities 
in the ROW. 

National Guidance 
A 2016 Federal Highway Administration (FHWA) publication offers guidance and examples of 
projects using solar energy technologies in ROWs. Two other FHWA publications, produced in 
2010, examine procuring and implementing solar projects on public buildings. 

Produced by CTC & Associates LLC 5 



   

   
   

    
   

 
    

   
  

    
      

  
  

     
   

   
   

    
  

       
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Gaps in Findings 
Because they typically relied on power companies or third-party contractors for design and 
installation, survey respondents had relatively little to say about the design process, best 
practices for deployment and maintenance, and challenges. 

Our contacts led us to a relatively small number of facilities. While we were able to identify other 
facilities through independent research, the small sampling of projects highlighted in this report 
may not be representative of all utility-scale solar power generating projects in California. 
Additional research and contacts may yield information about other solar power generating 
facilities of interest to Caltrans. 

Next Steps 
Moving forward, Caltrans could consider: 

• Contacting survey respondents to gather additional information about their facilities and 
to request a tour of these facilities. 

• Exploring the use of a third party to help determine needs and assist with the contracting 
process. 

• Reviewing in detail the publications that offer best practices for collaborative solar 
procurement. 

• Contacting Oregon DOT to learn more about the agency’s ROW solar installation. 

Produced by CTC & Associates LLC 6 



   

  
 

 
 

  
    

    
   

      
  

 

 
    

 
 

     
  
 

  
   

  
     

  
   

    
   

 
     

 
     

     
  

  
   

    
   

    
  

 

 
        

    

   

   

  

  

Detailed Findings 

Utility-Scale Solar Power Generating Projects in California 
Caltrans is interested in learning about the design, installation, maintenance, operation or lease 
of utility-scale solar power electrical generation facilities installed by California public agencies 
in public rights of way (ROWs), on the rooftops of primary structures or outbuildings, or on 
vacant parcels owned by the agency. These facilities typically have generation capacities of 100 
to 2,000 kW and operate under a power purchase agreement (PPA) or a net-metering 
agreement with the regional utility. 

Note: The Solar Energy Industries Association defines a PPA (see 
https://www.seia.org/research-resources/solar-power-purchase-agreements): 

A solar power purchase agreement (PPA) is a financial agreement where a 
developer arranges for the design, permitting, financing and installation of a solar 
energy system on a customer’s property at little to no cost. The developer sells the 
power generated to the host customer at a fixed rate that is typically lower than the 
local utility’s retail rate. This lower electricity price serves to offset the customer’s 
purchase of electricity from the grid while the developer receives the income from 
these sales of electricity as well as any tax credits and other incentives generated 
from the system. PPAs typically range from 10 to 25 years and the developer 
remains responsible for the operation and maintenance of the system for the 
duration of the agreement. At the end of the PPA contract term, a customer may be 
able to extend the PPA, have the developer remove the system or choose to buy the 
solar energy system from the developer. 

Go Solar California describes net energy metering in California (see 
http://www.gosolarcalifornia.ca.gov/solar_basics/net_metering.php): 

Net energy metering, or “NEM,” is a special billing arrangement that provides credit 
to customers with solar PV [photovoltaic] systems for the full retail value of the 
electricity their system generates. Under NEM, the customer’s electric meter keeps 
track of how much electricity is consumed by the customer, and how much excess 
electricity is generated by the system and sent back into the electric utility grid. Over 
a 12-month period, the customer has to pay only for the net amount of electricity 
used from the utility over-and-above the amount of electricity generated by their solar 
system (in addition to monthly customer transmission, distribution, and meter service 
charges they incur). 

We reached out to the following organizations that were expected to have knowledge of or 
experience with this type of solar power generation facility: 

• California Department of General Services. 

• California Energy Commission 

• California public utilities. 

• California State Association of Counties. 

Produced by CTC & Associates LLC 7 
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• California Statewide Communities Development Authority. 

• League of California Cities. 

• University of California Advanced Solar Technologies Institute (UC Solar). 

After receiving a limited response to our inquiries, we contacted selected public agencies 
identified through a literature search to obtain additional feedback. Brief project summaries, 
listed below, present the feedback we received from the following facility owners: 

• City of Corona. 

• City of Dinuba. 

• City of Madera. 

• City of Palo Alto. 

• City of San Rafael. 

• Sonoma County Water Agency. 

Project contact information for each facility can be used to request a tour for Caltrans staff. 

City of Corona 

Facility Description 
In May 2010, the city’s Department of Water and Power completed installation of the first phase 
of a solar power generation system at its Water Reclamation Facility 1 at a cost of $878,417. 
The system supplements current electrical needs for daily plant operation. A second phase of 
the project, completed in August 2012, added 1,246 solar panels generating 280 kW of power. 
Cost of the second phase was $1,025,348. 

Funding 
The city used funding from its Electric Utility Fund (578) (a fund to account for the operation and 
maintenance of the electric utility) to complete the first phase of the project. Funding for the 
second phase came from three sources: 

• Energy Efficiency and Conservation Block Grant Program grant. This U.S. Department 
of Energy program provides financial and technical assistance to help state and local 
governments create and implement a variety of energy efficiency and conservation 
projects. 

• Unspecified electric utility funds. 

• Water Reclamation Capital Replacement Fund. This city fund provides for the capital 
improvement projects associated with repair, replacement and regulatory improvements 
to the sewer collection system and the water reclamation facilities. 

Project Contact 
Nelson D. Nelson, Public Works Director, 951-817-5765, nelson.nelson@coronaca.gov. 
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Location 
Department of Water and Power: 755 Public Safety Way, Corona, California. 

Related Resources 
Project Completion Summary: Solar Power System, Project No. 09-0309, City of 
Corona, California, undated. 
See Attachment A. 
This document provides a summary of the first phase of the solar project completed at the 
city’s Water Reclamation Facility 1. 

Project Completion Summary: Solar Power System, Water Reclamation Facility #1, 
Phase II, Project No. 15-0310, City of Corona, California, undated. 
See Attachment B. 
This document provides a summary of the second phase of the solar project completed at 
the city’s Water Reclamation Facility 1. 

City of Dinuba 

Facility Description 
The city of Dinuba has one solar power generation facility located at its wastewater reclamation 
facility and five additional solar facilities, varying in size, located throughout the city. 

The solar facility located at the wastewater reclamation facility was built in 2009 on a vacant 7-
acre parcel. The facility produces 1,000 kWh and benefits up to 50 city meters. The city worked 
with Chevron Energy Solutions, which contracted out the design and construction. (In 2014, 
Chevron finalized the sale of its renewable energy subsidiary, Chevron Energy Solutions, to 
OpTerra Energy Services.) 

Five additional solar facilities were constructed in 2013 on vacant parcels and a parking lot. The 
kilowatts produced by each facility are fit to size based on the location. Four of these sites 
benefit an adjacent city utility or building. The city worked with OpTerra Energy Services for the 
design and construction. The city owns these facilities. 

Funding 
The wastewater reclamation facility project was funded with a PPA, with no construction costs 
incurred by the city. At the end of the PPA, the city has the option to purchase the facility. The 
other five solar projects were funded through bonding and are owned by the city. 

Deployment Recommendations and Challenges 
Challenges included sizing a system for a utility with varying uses and needs, and the inability to 
use overproduction that is credited at a much lower rate than energy costs. 

Project Contact 
Blanca Beltran, Public Works Director, 559-591-5924, bbeltran@dinuba.ca.gov. 
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Location 
Wastewater Reclamation Facility: 6676 Avenue 412, Dinuba, California. The five additional sites 
are located throughout the city. 

Related Resource 
OpTerra Energy Services, 2017. 
https://opterraenergy.com/ 
This is the web site for the company the city of Dinuba worked with to design and construct 
five solar facilities in 2013. 

City of Madera 

Facility Description 
In 2009, SunEdison, Inc. designed and constructed a solar power generation facility at the city’s 
wastewater treatment plant. The facility is located on a 5-acre vacant parcel and produces 
approximately 250 kWh. 

Funding 
The project was funded through a PPA with SunEdison, Inc. 

Deployment Recommendations and Challenges 
The city is currently considering another solar project and is exploring three options: 

• Hiring someone to serve as an “in-house guru.” 

• Using a third-party engineering firm to help analyze what is most effective for the 
proposed facility, write the request for proposal (RFP) and complete construction. 

• Partnering with an energy firm that can provide a turnkey project. 

The city is also considering a hybrid of these three options. 

City representatives feel they lack the in-house expertise needed to identify “when they are 
getting a good or bad deal.” A request for quotation from consultants has been issued to guide 
the city through the project development process. 

The respondent indicated that, as with any other large capital project, “there’s a lot of heavy 
lifting,” also noting that SunEdison managed the installation and is responsible for facility 
maintenance. 

Project Contact 
David Randall, Public Works Director, 559-661-5461, drandall@cityofmadera.com. 

Location 
13048 Rd 21 1/2, Madera, California. 
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Related Resource 
SunEdison, Inc., 2017. 
http://investors.sunedison.com/ 
This is the web site for the company that designed, constructed and now maintains the city 
of Madera’s solar facility. 

City of Palo Alto 

Facility Description 
To date, the city of Palo Alto has installed six photovoltaic (PV) systems on city-owned 
properties. The newest installations in city parking structures (see Related Resources 
below) are part of the city’s Palo Alto CLEAN (Clean Local Energy Accessible Now) 
program. This program purchases electricity generated by renewable energy generation 
systems located in the City of Palo Alto Utilities’ (CPAU’s) service territory. As a “feed-in 
tariff” program, utilities like CPAU pay a “fixed price (tariff) for the power that is ‘fed into’ 
their electric grid from local generation systems.” Power purchased under this program 
comes from projects in the 100 to 500 kW range via PPAs. 

Five of the city’s PV installations were installed between 2006 and 2014. One of these sites is 
off-grid and four are net-metered. The sites are described on the city’s web site (see 
http://www.cityofpaloalto.org/gov/depts/utl/residents/resources/pcm/pv_on_city_facilities.asp) 
and below. These sites generate electricity or hot water and reduce operating costs. The total 
rated power capacity of the systems is 264 kW. 

Municipal Service Center, 3201 East Bayshore Road 
• This site has two separate PV systems: three carports in the employee parking lot and 

seven pole-mounted tracking systems. While the carport modules [solar panels] have a 
fixed tilt and orientation, the trackers move to follow the sun, which increases the 
amount of electricity generated throughout the year. 

• PV system specifications: Each tracker has 12 SunPower modules and a Wattsun 
tracking unit. The M Bar C custom carport has 408 Evergreen modules. Each system 
has one SatCon inverter. The total capacity for this site is 75 kW (16.7 kW for the 
trackers and 61 kW for the carport). 

• Installation date: 2008. 

Pearson Arastradero Preserve Gateway Building, 1530 Arastradero Road 

• This site uses solar energy to power the lights and electric equipment and heat the 
water on the buildings made from straw bales. The solar power system uses batteries 
because this site is not connected to the electric grid. 

• PV system specifications: 12 Unisolar modules, one Xantrex inverter, 500 watts, eight 
batteries. 

• Solar water heating system specifications: ProgressivTube passive solar water heater, 
40 gallons. 

• Installation date: 2006. 
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Baylands Interpretive Center, 2775 Embarcadero Road 

• PV modules are installed on the roof at a low tilt to minimize visibility. 

• PV system specifications: 136 Sharp modules and four SMA inverters for a total 
capacity of 15 kW. 

• Installation date: 2008. 

Cubberley Community Center Gym, 4000 Middlefield Road 

• PV modules are mounted on the roof and on a canopy to provide shade to the south-
facing cardio rooms. 

• PV system specifications: 96 Schott modules on the canopy, 520 SunPower modules 
on the roof and two Xantrex inverters for a total system capacity of 118 kW. 

• Installation date: 2008. 

Mitchell Park Community Center, 3700 Middlefield Road 

• This site has many sustainable design features and uses solar energy to generate 
electricity and heat the water for the library and community center. 

• PV system specifications: 262 SolarWorld modules, one Refusol inverter, two 
Advanced Energy inverters for a total capacity of 55 kW. 

• Solar water heating system specifications: 14 Heliodyne drainback collectors with 
668 gallons of storage capacity. 

• Installation date: 2014. 

Funding 
The city’s five legacy PV installations were funded using grants and incentives from the federal 
government and CPAU. The solar facility at Mitchell Park Library and Community Center was 
constructed using bond funds. 

Deployment Recommendations and Challenges 
No maintenance funding was included in the funding packages for the city’s first three solar 
projects, which reduced the funding needed on the front end but presented challenges on the 
back end. The city was required to fund maintenance out of the savings realized from the 
project. City staff recommend including performance in contracts for facilities under third-party 
ownership. 

Project Contact 
Dennis Huebner, Maintenance Operations Manager, 650-496-6970, 
dennis.huebner@cityofpaloalto.org. 

Location 
Municipal Service Center, 3201 East Bayshore Road, Palo Alto, California. 
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Related Resources 
“City of Palo Alto Paves the Way for More Electric Vehicles with Local Renewable 
Energy,” News Release, City of Palo Alto, California, September 2017. 
http://www.cityofpaloalto.org/news/displaynews.asp?NewsID=4018 
From the news release: On Monday, July 24, the City of Palo Alto unveiled new solar panels 
installed atop parking carports of two public garages and electric vehicle (EV) charging 
stations that are powered by the renewable energy generated on-site. 
…. 
Last year, Komuna Energy was selected to build, own and operate the solar rooftops. The 
ability to structure the contract as a competition for leasing rights was facilitated by the City’s 
Feed-in-Tariff program, known as Palo Alto CLEAN (Clean Local Energy Accessible Now), 
which the Clean Coalition advocated for in 2013. Palo Alto CLEAN standardizes the process 
for selling local renewable energy to the utility and will make it possible to buy all the solar 
energy generated through Palo Alto CLEAN at a fixed price. Komuna Energy has five 
projects in Palo Alto participating in the CLEAN program with a total capacity of 1,587.40 
kilowatts (kW). 

Palo Alto Photovoltaic Demonstration Project Summary, City of Palo Alto, California, 
2008. 
See Attachment C. 
The document provides a summary of three solar projects completed in May 2008 by 
Timmons Design Engineers and Arkin-Tilt Architects (consultant) and SPG Solar, Inc. 
(contractor): Municipal Services Center, Cubberley Community Center Gym and 
Baylands Interpretive Center. These installations were completed with funds from U.S. 
Department of Energy grants and co-funded by CPAU. 

Field Verification Inspection Summary: CPAU PV Partners Program, Mitchell Park 
Library, City of Palo Alto, California, December 2014. 
See Attachment D. 
This document is the inspection form used for the Mitchell Park Community Center PV 
project and provides system specifications and other details of the system. 

PV on City Facilities: See How the City of Palo Alto is Using Solar Power on City-
Owned Sites, City of Palo Alto, California, 2016. 
http://www.cityofpaloalto.org/gov/depts/utl/residents/resources/pcm/pv_on_city_facilities.asp 
From the web site: The City of Palo Alto has five sites using clean renewable solar energy to 
generate electricity or hot water and reduce operating costs. These projects have been 
funded from grants and incentives from the Federal government and the City of Palo Alto 
Utilities. The Mitchell Park Library and Community Center was constructed using bond 
funds. The total rated power capacity of the solar photovoltaic (PV) systems is 264 kilowatts 
(kW) 
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City of San Rafael 

Facility Description 
The city completed three solar power generation installations in 2017: 

• Rooftop of the city’s public works facility (produces193 kWh). 

• Rooftop of the Albert J. Boro Community Center (produces 87 kWh). 

• Shade canopies for the community center parking lot (produces 144 kWh). 

The first two facilities came online in February 2017; the third was operational in August 2017. 
The city hired a consulting firm, Optony, Inc., to conduct a feasibility study and help with hiring a 
contractor for the solar installation. The city selected SolEd Benefit Corporation (SolEd) to 
design and build the three facilities. SolEd retains ownership of all three sites. 

Funding 
The projects were funded through a 20-year lease PPA with SolEd. 

Deployment Recommendations and Challenges 
Lacking a method to compare vendor bids, the city hired Optony, Inc. using a bulk purchasing 
process in which the city served as the lead agency for several districts. While it was expected 
that this approach would lead to cost savings, these savings were not realized. The survey 
respondent does not recommend using the bulk purchasing approach, noting that it may be 
more appropriate for use in the private sector than with government entities. The city saved time 
and obtained the needed expertise by hiring a trusted, neutral third party. 

The respondent also noted that it can be difficult to obtain buy-in from key players in the 
development process. It is also important to understand the facilities receiving the solar 
installation. For example, it may be advisable to replace a roof before its useful life is 
exhausted—before rooftop solar panels are installed—to save money in the long run. 

Project Contact 
Cory Bytof, Sustainability Coordinator, 415-485-3407, cory.bytof@cityofsanrafael.org. 

Location 
• Rooftop of the public works facility: 111 Morphew Street, San Rafael, California. 

• Rooftop and shade canopies of the Albert J. Boro Community Center: 50 Canal Street, 
San Rafael, California. 

Related Resources 

SolEd Benefit Corporation, 2013. 
http://sol-ed.com/ 
SolEd designed and built the city of San Rafael’s three solar power installations. Among the 
company’s services are: 

• Energy audits, feasibility studies and resource assessments to determine the best fit 
for each customer site. Financing and oversight of an entire project. 
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• Comprehensive operations and maintenance for all systems. 

• Installation of extra metering to allow for tracking of system performance and 
reporting of energy savings. 

Optony, Inc., undated. 
http://www.optonyusa.com/ 
From the web site: Optony, Inc. is a global research and consulting services firm focused on 
enabling government and commercial organizations to design, procure and manage 
commercial and utility-grade renewable power systems. 

Sonoma County Water Agency 

Facility Description 
The solar power generation facilities owned by the Sonoma County Water Agency were built in 
2006 and 2007 by a third-party contractor selected from a competitive RFP process that sought 
design-build services to develop solar PV systems. 

One facility is split between a building roof and a carport. Other facilities occupy vacant parcels, 
with one ground-mounted facility on a south-facing 22-degree slope of a pond embankment, 
and another ground-mounted facility on a grass field. The facilities together cover 3.7 acres and 
produce 1,700 kWh. 

Funding 
Funding for the projects was obtained through Pacific Gas and Electric Company’s Self-
Generation Incentive Program. This program focuses on integrating renewable energy and 
reducing greenhouse gas emissions to support California’s climate and clean air goals. 

Deployment Recommendations and Challenges 
The agency recommends meticulously reviewing the contractor’s design. While the respondent 
noted that solar PV contractors do not provide extensive documentation for their installations, 
the documentation provided has proved to be adequate. In terms of ongoing maintenance, the 
systems’ inverters required repair or replacement over the past few years. 

Project Contact 
Dale Roberts, Principal Engineer, 707-547-1979, dale.roberts@scwa.ca.gov. 

Location 
204 Concourse Boulevard, Santa Rosa, California. 

Related Resources 
Learn About the Self-Generation Incentive Program, Pacific Gas and Electric Company, 
2017. 
https://www.pge.com/en_US/business/solar-and-vehicles/your-options/solar-programs/self-
generation-incentive-program/self-generation-incentive-program-faqs.page 
This web site provides information about the program used by Sonoma County Water 
Agency to fund its solar facilities. 
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Photovoltaic Summary Project Sheet, Sonoma County, California, undated. 
See Attachment E. 
This spreadsheet provides technical information on the Airport Treatment Plant, 404 Aviation 
Building and the Sonoma Valley Treatment Plant projects. 

Installation Plan: Powertracker Photovoltaic Solar Array, Sonoma Valley County, 
Sonoma, California, May 2007. 
See Attachment F. 
This document provides construction drawings and an installation plan for a county project. 

Installation Plan: Powerguard and Fixed Tilt Structure Photovoltaic Solar Array, 
Sonoma County Water, Santa Rosa, California, January 2006. 
See Attachment G. 
This document provides construction drawings and an installation plan for a county project. 

Airport Treatment Plant Photovoltaic Project, Sonoma Valley County, Sonoma, 
California, April 2007. 
See Attachment H. 
This document provides construction drawings for the Airport Treatment Plant project. 

Other California Public Agency Solar Projects 
To supplement the project summaries presented above, a literature search identified public-
sector projects in California completed by Borrego Solar, Inc., a privately owned commercial 
solar installer (see https://www.borregosolar.com/). Three of these projects are highlighted 
below: 

• Campbell Union School District. 

• Helix Water District. 

• Newport Mesa Unified School District. 

Contact information for individuals who might be able to assist with a facility tour is provided. 

Campbell Union School District 

Facility Description 
Borrego Solar designed and built roof-mounted solar installations and solar shade structures at 
nine school sites and one district site. The facilities are net-metered. Each system is sized to 
offset approximately 70 percent of the current electricity usage. Energy production at each site 
ranges from 69 to 236 kW. Together the facilities produce 200,000 kWh per month (2.4 million 
kWh annually). 

Funding 
The project was funded using a zero percent interest loan from the California Energy 
Commission. As the Borrego Solar, Inc. web site indicates, “[a]fter paying for the solar systems 
and a full 25 years of operations and maintenance, the district expects to realize more than 
$8 million in net benefits over the first 25 years of operation.” 
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Possible Contact 
David Radke, Maintenance and Grounds Director, 408-364-4200, ext. 7204, 
dradke@campbellusd.org. 

Location 
155 N. Third Street, Campbell, California. 

Related Resource 
“Campbell Union School District: The 10 Arrays, Totaling 1.5MW, is Expected to Save 
the District More Than $8 Million Over the Life of the Systems,” Borrego Solar, Inc., 
2016. 
https://www.borregosolar.com/commercial-solar-systems/campbell-union-school-district 
This web site describes the Campbell Union School District’s solar installations.  

Helix Water District 

Facility Description 
Solar arrays were installed on three rooftops and on a newly constructed elevated shade 
structure in the water district’s storage yard. The installations include 1,232 solar panels that 
produce 37,833 kWh per month and cover 21,662 square feet. The system is operated and 
maintained under an integrated PPA with Borrego Solar, Inc. 

Funding 
Under a PPA, Helix Water District “didn’t have to pay for the solar asset and in turn will pay a 
rate for the energy produced that is less than what they’re paying San Diego Gas & Electric. 
Under the agreement, for the next 20 years, the Helix W[ater] D[istrict] will purchase 
approximately 454,000 kWhs of clean energy per year, which is about 90 percent of the energy 
consumed by the OC [operations center]. At the end of the PPA term, the District can renew the 
contract, purchase the system outright or have it removed should a more efficient technology 
become available.” 

Possible Contact 
Brian Olney, Water Quality and System Operations Director, 619-667-6242, 
brian.olney@helixwater.org. 

Location 
7811 University Avenue, La Mesa, California. 

Related Resource 
“Helix Water District: Solar is Covering Nearly 90% of the Energy Consumed at the 
Operations Center,” Borrego Solar, Inc., 2016. 
https://www.borregosolar.com/commercial-solar-systems/helix-water-district 
This web site describes the Helix Water District’s solar project. 
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Newport Mesa Unified School District 

Facility Description 
Thirty-two elevated shade structure systems were installed across the school district. The sites 
produce 169,682 kWh per month and are net-metered. The vendor notes that the 32 sites are 
among the most solar systems installed for any school district in the country. 

Funding 
The school district used state incentives and loans to fund the solar installation, which limited 
up-front capital expenditures. The funding package for the $13 million project included: 

• $3 million zero percent interest loan from the California Energy Commission. 

• $5 million in funds from Special Reserve Funds for Capital Outlay Projects. 

• $5 million from Proposition 39 (funding associated with the California Clean Energy Jobs 
Act). 

In addition, the district will receive a performance-based incentive from the California Solar 
Initiative program for the first five years the installations are in operation. Savings from the PV 
installations are expected to pay back the investment and provide an income stream over the 
25-year life of the system. 

Possible Contact 
Dr. Frederick Navarro, Superintendent, 714-424-5031, superintendent@nmusd.us. 

Location 
2985 Bear Street, Costa Mesa, California. 

Related Resources 
“Newport Mesa Unified School District: Borrego Solar Built 32 Systems Across the 
District―Among the Most Systems for Any District in the Country,” Borrego Solar, Inc., 
2016. 
https://www.borregosolar.com/commercial-solar-systems/newport-mesa-unified-schools-
district 
This web site describes the Newport Mesa Unified School District’s solar project. 

Solar Photovoltaic Program Projects: Sample of Solar Panels Planned At NMUSD 
Facilities, Newport Mesa Unified School District, 2015.  
http://web.nmusd.us/solar 
This district web site provides additional information about solar installations. 

The California Solar Initiative, Go Solar California, State of California, California Energy 
Commission and California Public Utilities Commission, 2017. 
http://www.gosolarcalifornia.ca.gov/csi/index.php 
This program offers cash back for installing solar power generation facilities on homes and 
businesses. 
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Related Resources 
The resources below are organized in three categories: 

• Other California projects and guidance. 

• Other state practices. 

• National guidance. 

Other California Projects and Guidance 

Other Solar Projects 
“City of Chico Generates Clean Energy with SunPower,” Case Study, SunPower 
Corporation, undated. 
https://us.sunpower.com/sites/sunpower/files/media-library/case-studies/cs-city-chico-
generates-clean-energy-sunpower-tracker.pdf 
This case study describes two solar power generating projects installed in the city of Chico: 

Water Pollution Control Plant 
Date Completed: October 2005. 
System Peak Capacity: 1,107 kW. 
System Area: 5 acres. 
Solar Electric Tiles: 5,824. 
Products: SunPower Tracker (the tracker follows the sun from early morning to late 
afternoon). 

Downtown Parking System 
Date Completed: July 2004. 
System Peak Capacity: 91 kW. 
PV Surface Area: 940 square feet. 
Solar Electric Tiles: 480. 
Products: SunPower Parking System (fully engineered mechanical mounting system to 
securely fasten the solar electric panels, providing strength as well as structural integrity). 

“Solar Energy System Up and Running at USC’s Catalina Island Facility,” Darrin S. Joy, 
USC News, University of Southern California (USC), April 11, 2016. 
https://dornsife.usc.edu/news/stories/2309/solar-energy-system-up-and-running-at-uscs-
catalina-island-facil/ 
From the online article: The installation and launch of a solar energy system at the USC Wrigley 
Marine Science Center marks a significant step in the university’s efforts to boost sustainability. 
…. 
The 23 kW solar energy system—a donation from Helix Electric, a national electrical 
contractor—includes 88 solar panels generating an average of about 98 kilowatt hours of 
electricity per day, or nearly 3 megawatt hours each month. 

The energy output covers about 20 percent of the electrical burden for the center’s dormitory 
and kitchen and dining facilities, marking a major energy offset for the site. 
…. 
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The installation of the new solar energy system was a collaboration involving the Wrigley 
Institute, USC Capital Construction and Helix Electric. The latter organization, in conjunction 
with solar equipment manufacturers SolarWorld Americas Inc. and SMA America, donated the 
system components and installation. 

“Sun-Tracking, Concentrating Systems Boost PV Efficiency,” Adam Plesniak, SPIE, 2014. 
https://www.youtube.com/watch?v=e-C0eN-6iig 
This YouTube video explains the technology behind a joint solar project between University of 
California, Irvine and Amonix. The PV system produces 60 to 70 kW of electricity per panel and 
is designed to track the sun to improve PV efficiency. The panels shown in the video are located 
on the University of California, Irvine campus. The panel size would be appropriate for ROW 
and vacant parcel locations. 

California Resources and Guidance 
Clean Renewable Energy Bonds Program: 2017 Annual Report, Caltrans, 2017. 
See Attachment I. 
From the executive summary: The 2017 CREBs [Clean Renewable Energy Bonds] Annual 
Report includes the following information: 

• The status of each facility on which Caltrans has installed photovoltaic energy systems 
as part of the CREBs Program. (Exhibit 1). 

• An accounting of the costs for each photovoltaic energy system installed or acquired by 
Caltrans. (Exhibit 1). 

• A description of the energy savings Caltrans has achieved by acquiring or installing 
photovoltaic energy systems. (Exhibit 3). 

• A review and analysis of the expected cost savings at the time of issuance of the bonds 
(Exhibit 2) versus actual annual savings. (Exhibit 3). 

Solar Power Hour: Collaborative Solar Procurement for Municipal Agencies, Thomas 
Yurysta and Caroline Judy, September 2015. 
http://resources.solarroadmap.com/Solar-Power-Hour-M3-M6.pdf 
This webinar presented by a senior project manager for Optony, Inc. and the acting director of 
Alameda County General Services Agency addresses how municipalities can collaborate on 
solar procurement projects and provides a collaborative procurement model. The webinar 
provides project examples and lessons learned, including: 

• Need a strong, regional convener to ensure project stays on timeline. 

• Must sign up the lead agency first as it is the best support for outreaching to other 
participants. 

• Develop clear messages to build awareness quickly and move forward without 
confusion. 

• Vendors should include a time-based discount to their proposals. 

• Sign up fewer agencies, with larger potential and in a regional cluster. Send out a survey 
to conduct high-level screening. 

• Host and support high-level political champions. 

• Arrange site tours for participating agency staff to visit finished projects. 
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Purchasing Power: Best Practices Guide to Collaborative Solar Power Procurement, 
World Resources Institute and Joint Venture: Silicon Valley Network, 2011. 
https://jointventure.org/images/stories/pdf/purchasing-power-guide.pdf 
From the guide’s purpose statement: This Best Practices Guide is intended to assist commercial 
and government entities in the process of organizing and executing a collaborative solar 
purchase. … The guide outlines a list of best practices, which together constitute a 12-step 
process to capture the economic and practical benefits of a joint purchase. 

Experts in the solar energy field, including those specializing in regional collaboration, helped to 
develop the best practices presented here. They are based on extensive research and real-
world experiences, and are supported by case studies (one a private sector collaborative and 
one with public-sector participants). These two cases were unique models of regional 
collaboration, among the first in the country at this scale. Like all new approaches to a problem, 
both efforts encountered challenges along the way. Throughout the guide, we illustrate the 
lessons learned from these challenges, point out pitfalls to avoid, and highlight ways to 
streamline the process. We also provide resources, such as solicitation and procurement 
documents, participant questionnaires, and evaluation criteria. 

Other State Practices 
Given the proximity of Oregon to California, we provide below information about Oregon 
Department of Transportation’s (DOT’s) practices and guidance for developing solar power 
generation facilities in the ROW. 

Oregon 
Solar Highway Program: From Concept to Reality; A Guidebook for Departments of 
Transportation to Develop Solar Photovoltaic Systems in the Highway Right-of-Way, 
Oregon Department of Transportation, November 2016. 
http://www.oregon.gov/ODOT/Programs/Solar%20Highway%20documents/Solar-Highway-
Program-Guidebook.pdf 
From the guidebook: 

This guidebook is intended to provide an overview for state Departments of Transportation 
(DOTs) of the process for developing solar photovoltaic (PV) projects in the highway right-of-
way. The goal is to help others navigate the process towards a successful solar PV 
installation by providing step-by-step information, case studies and additional resources. 

The information presented in this guidebook is based on the experience of the Oregon Solar 
Highway Program as well as industry best practices. 

Among the topics addressed are ranking candidate sites, assessing candidate site feasibility, 
evaluating business models, identifying and selecting a solar developer, and completing project 
delivery and implementation. A feasibility and implementation checklist begins on page 59 of the 
guide (page 60 of the PDF). 

Oregon Solar Highway Program, Oregon Department of Transportation, undated. 
http://www.oregon.gov/ODOT/Programs/Pages/Solar-Highway.aspx 
From the web site: On December 19, 2008, the nation’s first solar highway project started 
feeding clean, renewable energy into the electricity grid, and the first Oregon Solar Highway 
project has been operating seamlessly ever since. The 104-kilowatt (dc) ground-mounted solar 
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array, made up of 594 solar panels, is situated at the interchange of Interstate 5 and 
Interstate 205 south of Portland, Oregon, and offsets over one-third of the energy needed for 
freeway illumination at the site. 

“The Oregon Solar Highway: Alternative Uses of Highway ROW,” Joseph A. Gray, Oregon 
Department of Transportation, Joint Meeting for Subcommittee on Design and Subcommittee on 
Right of Way and Utilities, May 2011. 
http://modot.org/business/outdoor_advertising/documents/AASHTO%20Presentations%202011/ 
The%20Oregon%20Solar%20Highway.pdf 
This presentation describes the Interstate 5 and Interstate 205 interchange solar demonstration 
project that was installed on a 0.2-acre footprint. A utility-managed limited liability company 
owns and operates the facility. Oregon DOT has a PPA to buy the electricity produced at the 
same rate as conventional grid power. The private partners used state and federal tax credits 
and state utility incentives to help finance the $1.28 million project. 

National Guidance 
Renewable Energy Generation in the Highway Right-of-Way, Federal Highway 
Administration, 2016. 
https://www.fhwa.dot.gov/environment/sustainability/energy/publications/row/renewablerow.pdf 
From the introduction: 

State Departments of Transportation (DOTs) are increasingly exploring the use of highway 
right of way (ROW) to accommodate renewable energy technologies. The ample lands 
DOTs manage are often close to electrical loads and have sometimes already been 
disturbed, potentially making these properties ideal locations for renewable energy 
applications. 

Highway ROW renewable energy projects can: 

• Add value to ROW assets and create a revenue source for State DOTs to offset 
energy demand and operating costs. 

• Reduce greenhouse gas (GHG) and other pollutant emissions. 

• Promote energy security by diversifying energy generation and delivery methods. 

• Foster the creation of a local green job market that enhances the viability of the 
Nation's renewable energy industry. 

A spreadsheet that begins on page 4 of the report (page 5 of the PDF) provides examples of 
the use of solar energy technologies in ROWs. Two Oregon ROW solar projects are described 
in this publication; see the citations on page 21 for more information about Oregon DOT’s solar 
power generating projects. 

Produced by CTC & Associates LLC 22 

http://modot.org/business/outdoor_advertising/documents/AASHTO%20Presentations%202011/The%20Oregon%20Solar%20Highway.pdf
http://modot.org/business/outdoor_advertising/documents/AASHTO%20Presentations%202011/The%20Oregon%20Solar%20Highway.pdf
https://www.fhwa.dot.gov/environment/sustainability/energy/publications/row/renewablerow.pdf


   

        
   

 
    

 
    

    
    

 
 

    

    

  

     
 

 
 

 
        

   
 

 
   

Procuring and Implementing Solar Projects on Public Buildings, Sarah Truitt, Kim Owens 
and Craig Schultz, U.S. Department of Energy Technical Assistance Program, December 2010. 
https://www.energy.gov/sites/prod/files/2014/05/f15/procuring_and_implementing_solar_project 
s_on_public_bldgs-how_to_avoid_common_pitfalls_12-8-10.pdf 
The following describes the intended audience and goals for this webinar: 

AUDIENCE 
EECBG [Energy Efficiency and Conservation Block Grant] and SEP [State Energy 
Program] grantees that seek guidance on procuring and implementing current and future 
Solar PV or Solar Water Heating (SWH) projects on public buildings. 

GOALS 

• Outline good practices for PV and SWH RFP process. 

• Describe how to avoid 5 common PV and SWH pitfalls. 

• Illustrate practices and pitfalls with a case study. 

• Direct audience to helpful tools and resources to support solar procurement and 
implementation. 

Related Resource: 

Procuring and Implementing Solar Projects on Public Buildings: How to Avoid 
Common Pitfalls (Text Version), U.S. Department of Energy Technical Assistance 
Program, December 2010. 
https://energy.gov/eere/wipo/procuring-and-implementing-solar-projects-public-buildings-
how-avoid-common-pitfalls-text 
This is the transcript of the commentary that accompanied the webinar cited above. 
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Project Completion Summary


• Project Title: Solar Power System Project No. 09-0309


• Location: Department of Water and Power
Water Reclamation Facility #1


• Description: The Solar Power System generates a green source of energy 
and supplements current electrical needs for daily plant 
operation of the City’s Water Reclamation Facility #1. The 
system offers alternate means of energy which benefit the 
environment as it reduces pollutants and reduces the cost of 
energy.


• Schedule: Construction started March 2010 and completed May 2010


• Project Cost: $878,416.66 


• Funding:  Electric Utility Fund No.578
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Water Reclamation Facility #1, Solar Power System      
Project No. 09-0309
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Water Reclamation Facility #1, Solar Power System      
Project No. 09-0309


Before After
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Water Reclamation Facility #1, Solar Power System      
Project No. 09-0309


Before After
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Water Reclamation Facility #1, Solar Power System      
Project No. 09-0309


Before After
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Project Completion Summary 


Project Title: Solar Power System, Water Reclamation Facility #1, Phase II - 


Project No. 15-0310 


Location: Water Reclamation Facility #1 


Description: Construction of Phase II of the solar power system for Water 


Reclamation Facility #1.  Phase II offers an additional source of 


green energy with the addition of 1,246 solar panels generating 


280kW-DC of power. 


Schedule: Construction started in January 2012 and was completed in 


August 2012. 


Project Cost: $ 1,025,347.52 


Funding: EECBG Grant, Electric Utility, and Water Reclamation Capital 
Replacement. 
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Palo Alto Photovoltaic Demonstration Project Summary 
 
Total Project Cost - $3 million 
Total Project Size – 224 kWdc (208 kW_AC) 
Consultant: Timmons Design Engineers & Arkin-Tilt Architects 
Contractor: SPG Solar, Inc. 
Completed: May 2008 
 
Municipal Service Center 
Address:  3201 East Bayshore Road 
Product: Wattsun AZ-225 (trackers) with Sunpower SPR-205-Blk (PV 


modules) 
  Custom Carport by MBARC – 760.758.0351 


Evergreen Photovoltaic Module EC-180 (carport modules) 
 
PV Size: Carport – 65.45 kW 
  Trackers – 16.6 kW 
 
*Construction Cost: Carport: - $750,000 
   Trackers - $300,000 
 
Cubberley Community Center 
Address:  4000 Middlefield Road (Buildings G & N) 
Product: Sunpower Monocrystalline Silicon Photovoltaic Module  


SPR-210 -WHT(Roof) 
  RWE-Schott Solar Octagonal Crystalline Photovoltaic Module  
  ASE-300-DG (Canopy) 
 
PV Size: Rooftop – 100.7 kW 
  Canopy – 25.85 kW 
 
*Construction Cost: Rooftop - $850,000 
   Canopy - $400,000 
 
Baylands Interpretive Center 
Address: 2775 Embarcadero Road 
Product: Sharp Polycrystalline Silicon Photovoltaic 
 
PV Size: Rooftop – 15.76 kW 
 
*Construction Cost: $130,000 
 
Consultant: Timmons Design Engineers & Arkin-Tilt Architects 
Contractor: SPG Solar, Inc. 
 
 







MSC Trackers: 
 


 
 
MSC Carports: 
 


 
 







Cubberley Community Center: 
 


 
 
 


 
 







Baylands Interpretive Center: 
 


 
 


 
Periscope for viewing roof panels 








Field Verification Inspection Summary
CPAU PV Partners Program


Project Information Host Customer Inspection Type


Application Number PVP-00082 Business Mitchell Park Library Initial


Applicant City of Palo Alto Contact Name Debra Jacobs Re-Inspection


Date Received December 3, 2014 Address 3700 Middlefield Road


Inspection Date December 15, 2014 City/State/Zip Palo Alto, CA 94303 Sector


Date Uploaded December 18, 2014 Phone (650) 329-2482 Residential


Consultant kW Engineering E-mail debra.jacobs@cityofpaloalto.org Commercial


Gov./Non-Profit


Site Contact Name Phone number 


Thomas Scott (510) 229-5637 Incentive Type


Lindsay Joye (650) 329-2680 EPBB


PBI


Notes / Discrepancies


Discrepancies


Array 1: None


Array 2: None


Array 3: Tilt


Host Customer


Inspector


Reviewer QC


Thomas Scott
Print Name


12/18/2014 EU 12/18/2014
Signature Submission Date Initials Date







Photovoltaic System Inspection Form
CPAU PV Partners Program Application Number PVP-00082


Verified System Totals Inspection Conditions Meter Number
Total CEC-AC Rating* 55.040 kW Magnetic Declination


6.482 kW Sky Cover


Number of Modules 262 Time of day


Number of Inverters 3


EPBB 1
Submitted Verified


Photovoltaic Modules PV Modules
Manufacturer


Model #


Equipment Location


Type of PV Cells


Count 80 Modules 80 Modules OK 0


Module Output** 215.0 watts 215.0 watts OK 0.00


Total Module PTC Rating 17.200 kW 17.200 kW


Standoff Height 1.000 1.000


Tilt from Horizontal 10 º 10 º OK 0 º


Azimuth 145 º 147 º OK 2 º


Design Factor 92.744% TBD


Type of Array Adjustment 1 1


Irradiance 112 W/m2


Inverter / PCU Inverter / PCU
Manufacturer


Model #


Equipment Location


Inverter Efficiency 97.5% 97.5% OK 0


Power Output at Inspection


Consistent


Consistent


Consistent


Refusol Advanced Energy Ind.


Monocrystalline


SW240 Mono


Consistent


48319


SolarWorld


Discrepancies


Rain


10:30 AM
67 ºF


14°


Consistent


Temperature


SolarWorld


Rooftop


SW240 Mono


Consistent


EQUIPMENT CHANGE


804R020804R020


Rooftop


Monocrystalline


Not Submitted


Fixed Fixed


Not Submitted


y


Count 1 1


Rated Output 19.650 kW 19.650 kW


Observed Output 2.037 kW


Shading Obstruction Obstruction
Elevation Angles


East 0 º 0 º 0 º


120° 0 º 0 º 0 º


150° 0 º 0 º 0 º


South 0 º 0 º 0 º


210° 0 º 0 º 0 º


240° 0 º 0 º 0 º


West 0 º 0 º 0 º


Notes regarding shading:


*Total System CEC-AC Rating = # of modules x CEC-AC Rating x Peak Inv Eff Calculated Field shown as 


**Module output rated at PVUSA Testing Conditions


The submitted solar access was visually verified by the inspector.  







Photovoltaic System Inspection Form
CPAU PV Partners Program Application Number PVP-00082


EPBB 2
Submitted Verified
Photovoltaic Modules PV Modules
Manufacturer


Model #


Equipment Location


Type of PV Cells


Count 72 Modules 72 Modules OK 0
Module Output** 215.0 watts 215.0 watts OK 0.00
Total Module PTC Rating 15.480 kW 15.480 kW


Standoff Height


Tilt from Horizontal 10 º 10 º OK 0 º
Azimuth 145 º TRUE 147 º OK 2 º


Design Factor 92.744% TBD


Type of Array Adjustment


Irradiance 112 W/m2


Inverter / PCU Inverter / PCU
Manufacturer


Model #


Equipment Location


Inverter Efficiency 97.5% 97.5% OK 0


Count 1 1


Rated Output 16.100 kW 16.100 kW


Observed Output 2.251 kW


Shading Obstruction Obstruction
Elevation Angles


East 0 º 0 º 0 º


120° 0 º 0 º 0 º


Discrepancies


Consistent


Rooftop


Consistent


Advanced Energy Ind.


TRUE


Consistent804R016 804R016


Consistent


Consistent


Consistent


EQUIPMENT CHANGE


SW240 Mono


Refusol


Monocrystalline Monocrystalline


SW240 Mono


SolarWorldSolarWorld


Rooftop


Not Submitted


Fixed Fixed


Not Submitted


120 0 0 0 


150° 0 º 0 º 0 º


South 0 º 0 º 0 º


210° 0 º 0 º 0 º


240° 0 º 0 º 0 º


West 0 º 0 º 0 º


Notes regarding shading:


*Total System CEC-AC Rating = # of modules x CEC-AC Rating x Peak Inv Eff Calculated Field shown as 


**Module output rated at PVUSA Testing Conditions


The submitted solar access was visually verified by the inspector.  







Photovoltaic System Inspection Form
CPAU PV Partners Program Application Number PVP-00082


EPBB 3
Submitted Verified
Photovoltaic Modules PV Modules
Manufacturer


Model #


Equipment Location


Type of PV Cells


Count 110 Modules 110 Modules OK 0
Module Output** 215.0 watts 215.0 watts OK 0.00
Total Module PTC Rating 23.650 kW 23.650 kW


Standoff Height


Tilt from Horizontal 21 º 4 º Change 17 º
Azimuth 235 º TRUE 237 º OK 2 º


Design Factor 92.744% TBD Change


Type of Array Adjustment


Irradiance 0


Inverter / PCU Inverter / PCU
Manufacturer


Model #


Equipment Location


Inverter Efficiency 98.0% 98.0% OK 0


Count 1 1


Rated Output 22.230 kW 22.230 kW


Observed Output 2.194 kW


Shading Obstruction Obstruction
Elevation Angles


East 0 º 0 º 0 º


120° 0 º 0 º 0 º


804R024


Rooftop


Advanced Energy Ind.


Consistent


Consistent


Consistent


Discrepancies


EQUIPMENT CHANGE


Consistent


Consistent


Refusol


Consistent


804R024


Rooftop


Monocrystalline Monocrystalline


SW240 Mono SW240 Mono


SolarWorld


TRUE


SolarWorld


Not Submitted


Fixed Fixed


Not Submitted


120° 0 º 0 º 0 º


150° 0 º 0 º 0 º


South 0 º 0 º 0 º


210° 0 º 0 º 0 º


240° 0 º 0 º 0 º


West 0 º 0 º 0 º


Notes regarding shading:


*Total System CEC-AC Rating = # of modules x CEC-AC Rating x Peak Inv Eff Calculated Field shown as 


**Module output rated at PVUSA Testing Conditions


The submitted solar access was visually verified by the inspector.  








SITE


Airport Treatment 


Plant
404 Aviation Blvd Sonoma Valley Treatment Plant


SYSTEM STC, DC kWP
(# PV Mod)*(Pmax PV 


Mod) / 1000
596 523 1042


SYSTEM PTC, CEC Rating
(# PV Mod)*(CEC PV 


Mod Rating) / 1000
527 492 983


SYSTEM KWAC
(CEC Rating) * (Inverter 


Efficiency)
498 465 929


EXPECTED OUTPUT (KWH PER YEAR) 700,000 650,737 1,700,000


PG&E REBATE SYSTEM SIZE
less than or equal to 


kWAC
500 469 928


PG&E REBATE INCENTIVE $3.50/WATT $3.50/WATT $3.00/WATT


PG&E REBATE (Final amount)
(System size * Rebate 


Incentive*1000)
1,749,185$            1,641,500$                           2,784,354$                                  


DESIGN BUILD CONTRACT COST 4,047,352$            3,399,986$                           7,623,716$                                  


% OF ANNUAL LOAD 45 90 40


NUMBER OF PANELS 3,312                      2,752                                    5,208                                           


MFR OF PANELS Sharp 180 Sanyo 190 Sanyo 200


PANEL MODEL NO. NT-180U1 Sanyo HIP-190BA2 Sanyo HIP200BAS


V (max.power), STC - Volts 35.86 54.8 55.8


I (max. power), STC - SSC Amps 5.6 3.75 3.59


P (max) - Watts 180 190 200


PTC - Watts 159 178.7 188.7


INVERTER SATCON AE-500-


60-PV-A


Xantrex PV225-208 Xantrex PV255-480-P


INVERTER EFFICIENCY 95% 94.5% 94.5%


SYSTEM TYPE embankment 22° tilt Car port & roof - flat tracker


AREA OF PV SYSTEM (Acres) 2 1.1 3.7


AREA OF PV SYSTEM (SQ FT) 60,000                   37,000                                  140,000                                       


CONTRACTOR SPG SunPower (PowerLight) SunPower (PowerLight)


SYSTEM ACTIVATED 3/15/2007 5/10/2006 5/9/2007


PV Webpage www.esunspot.com
http://commercial.sunpowermo


nitor.com/commercial


http://commercial.sunpowermonitor.


com/commercial


PROJECT TASK NUMBER 4093-14 4081-14 4094-14


CONTRACT TIME 12/06 - 7/07 6/05 - 7/06 2/06 - 8/07


CONTRACTOR SPG Power Light


PG&E ACCOUNT TYPE E19PV - PG&E A6 - PG&E PWPRA


METER ID 28P573 1P8566 90P390


METER MULTIPLIER 1200 80 2400


PHOTOVOLTAIC SUMMARY PROJECT SHEET


Parameters Formula



http://www.esunspot.com/

http://commercial.sunpowermonitor.com/commercial

http://commercial.sunpowermonitor.com/commercial

http://commercial.sunpowermonitor.com/commercial

http://commercial.sunpowermonitor.com/commercial
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Executive Summary 
 
California Streets and Highways Code section 157.8 requires the California Department of 
Transportation (Caltrans) to annually report to the budget committees of each house of the 
Legislature with regard to the issuance of Clean Renewable Energy Bonds (CREBs) for 
financing the acquisition and installation of photovoltaic (solar) energy systems until maturity of 
the bonds (Fiscal Year 2023-2024). 
 
The 2017 CREBs Annual Report includes the following information: 
 


 The status of each facility on which Caltrans has installed photovoltaic energy systems 
as part of the CREBs Program.  (Exhibit 1) 


 An accounting of the costs for each photovoltaic energy system installed or acquired by 
Caltrans.  (Exhibit 1) 


 A description of the energy savings Caltrans has achieved by acquiring or installing 
photovoltaic energy systems.  (Exhibit 3) 


 A review and analysis of the expected cost savings at the time of issuance of the bonds 
(Exhibit 2) versus actual annual savings.  (Exhibit 3) 


 
Caltrans remains committed to supporting the Governor’s goals of a sustainable clean 
technology economy, improving reliability of the electrical grid, and reducing air pollution, among 
other things. 
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Background 
 
Statutory Reference & Purpose 


California Streets and Highways Code section 157.8 requires the California Department of 
Transportation (Caltrans) to annually report to the budget committees of each house of the 
Legislature with regard to the issuance of Clean Renewable Energy Bonds (CREBs) for 
financing the acquisition and installation of photovoltaic (solar) energy systems until maturity of 
the bonds (Fiscal Year 2023-2024). 
 
Program Background 
 
Background 
 
The CREBs Program was authorized as part of the Tax Incentives Act of 1995, which was 
passed by the United States Congress to encourage energy conservation, develop energy 
infrastructure, increase domestic energy production and the use of alternative energy sources.   
 
The CREBs Program is administered by the United States Internal Revenue Service (IRS).  
CREBs are a type of tax credit bond in which interest on the bonds is paid in the form of tax 
credits by the United States government.  The proceeds for the issuance of the CREBs are 
available to finance renewable energy and clean coal facilities projects. 
   
On November 13, 2006, the IRS approved 93 CREBs applications submitted by Caltrans, with a 
total value of $45.6 million.  Caltrans subsequently initiated efforts to re-evaluate and approve 
facilities for conceptual soundness and adjusted the scope as necessary at each facility.  The 
re-evaluation criteria consisted of the age and condition of the roof and design; the long-term 
building retention; structural integrity; and a cost-benefit analysis. Through this process, the 
number of photovoltaic projects was reduced to 70, with construction and installation costs 
estimated at $19.9 million. 
 
A Banc of America Securities Bond sale for capital outlay costs was obligated for a total of $20 
million, plus interest of $2.2 million (1.45% rate) over a 15-year period. 
 
Overview 
 
The 70 projects funded under the CREBs Program have been constructed and have a 
generating capacity of approximately 2.4 megawatts (MW) solar power (Exhibit 1).  The 
photovoltaic panels have a life expectancy of at least 25 years.  The installation of the 
photovoltaic energy systems will help Caltrans meet the State green building goals outlined in 
Executive Order (EO) B-18-12 signed by Governor Edmund G. Brown Jr. on April 25, 2012.  
Among other things, this order sets a goal for State agencies to continue to take measures to 
reduce grid-based energy purchases at least 20 percent by 2018.  It also sets a goal for State 
agencies to take actions to reduce greenhouse gas emissions 20 percent by 2020.  The 
utilization of photovoltaic energy systems for Caltrans’ operations reduces the department’s 
greenhouse gas emissions, and supports California’s ambitious statewide climate goal of 
reducing greenhouse gas emissions to 40 percent below 1990 levels by 2030 (Senate Bill 32 
(Pavley) Chapter 249, Statues of 2016). 
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A listing of Caltrans’ 70 photovoltaic installation projects at various transportation facilities, as 
well as the dates the photovoltaic systems began generating solar power, is presented in 
Exhibit 1.  The following table displays the total number of photovoltaic energy system projects 
by facility type. 
 


      


Facility Type Number of Projects 
 


Maintenance Facilities 46 
 


Equipment Shops 9 
 


Safety Roadside Rest Areas 3 
 


Office Buildings 4 
 


Materials Laboratories 2 
 


Transportation Management 
Centers 2 


 
Toll Bridge Facilities 2 


 
Truck Inspection Facilities 2 


 
TOTAL 70 


 


  
 
Program Status/Program Accomplishments 
 
Status of Projects 


As of January 2013, all 70 projects were completed and generating electricity.  Consequently, 
the need for managing and measuring energy and production has become increasingly critical.  
Caltrans was utilizing traditional track monitoring, manual meter readings, and created a 
database in which monthly data readings were manually recorded.  However, it was ascertained 
traditional track monitoring led to inaccuracy of data collection, inability to detect breakdowns in 
a timely manner and inability to optimize production.  Therefore, Caltrans worked towards the 
use of telemetry monitoring, online monitoring, at CREBs sites to effectively track the systems 
performance of energy production and allow instant access to all data captured onsite for export 
or further analysis.  The telemetry monitoring has been installed at 58 of the 70 CREBs sites.  
The major reasons 12 of the CREBs sites do not have telemetry monitoring are as follows:   
 


 Five (5) of the sites do not have existing internet capabilities. 
 Seven (7) of the sites have inverters in which the electronic information is not compatible 


with the Caltrans’ telemetry monitoring system.  Therefore, the two (2) systems are 
unable to communicate electronically. 
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Smart dataloggers, an electronic device that collects data over time, have been installed to 
collect data solar inverters for the amount of power being generated.  However, for increased 
reliability, Caltrans is researching the possibility of using a third-party vendor to develop a tool to 
capture all the data remotely and display the information in a user-friendly graphic display 
(dashboard).  The goal is to have user-friendly telemetry monitoring at all 70 CREBs sites.  
 
To ensure the photovoltaic systems operate effectively and efficiently, Caltrans has procured a 
contract to provide photovoltaic system service on an on-call, as needed basis.  The scope of 
work in the contract includes the following: 
 


 Address inverter issues, inverters that have gone bad or the communication link to the 
inverters has gone bad; 


 Troubleshoot inverters and work with the inverter manufacturer to repair them; 
 Test individual photovoltaic strings to determine if all the panels are working properly per 


manufacturer specifications and make recommendations and replace panels that are not 
operational; 


 Troubleshoot and correct any communication issues the systems connected to the 
Caltrans’ intranet; and 


 Troubleshoot and fix wiring, blown fuses, etc. 
 


BUDGET 
 
Original Cost Benefit Analysis 
 
Caltrans examined the cost effectiveness and viability of each project.  Financial factors 
considered for each project included energy consumption and the average cost of the  
utility-provided electricity for the facility.  This data was compared with industry averages for the 
cost to install roof-mounted photovoltaic energy systems for the required kilowatt hours of 
electricity used at each facility.  As a result, Caltrans estimated a utility savings of approximately 
$24.7 million over 15 years with a bond debt service payment of $22.8 million (Exhibit 2). 
 
Revised Cost Benefit Analysis 
 
Due to the inconsistencies of traditional track monitoring and the telemetry monitoring internet 
and inverter issues, sufficient data for the actual energy generated to accurately calculate the 
annual avoided cost of energy is not available at this time.  Therefore, the cost benefit analysis 
was prepared utilizing actual energy generated, when available, and a projection of the energy 
to be generated in order to estimate the annual avoided cost of energy.  It has been found that 
the actual energy production and cost avoidance are consistent with predicted values for those 
sites which have been generating energy for over a year. 
 
In the revised cost benefit analysis, the annual avoided cost of energy was changed to reflect 
the guidelines and assumptions presented by the California Energy Commission (Commission) 
in the photovoltaic installation guidelines titled, “A Guide to Photovoltaic System Design and 
Installation,” dated June 2001.  Furthermore, Caltrans elected to design, bid, and manage the 
CREBs projects.  Lower than expected construction costs and rebates have enabled Caltrans to 
make a prepayment on outstanding CREBs bonds.  The planned bond prepayment will reduce 
the bond debt service by approximately $10.3 million to $12.4 million.  The CREBs’ principal 
prepayment took place from unused bond proceed on June 10, 2014, which was a schedule 
prescribed in the CREBs Bond Indenture and the Equipment Sublease, Section E.  The 







 


  
6 | P a g e  


Caltrans personnel cost to support the CREBs Program was approximately $4.4 million.  As a 
result, Caltrans estimates a utility savings of approximately $9.9 million over the 15 years with a 
bond debt service of $12.4 million (Exhibit 3).   
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Comparison of the Original Cost Benefit Analysis and the Revised Cost Benefit Analysis 
 
Due to Caltrans’ limited experience with photovoltaic energy systems, the original cost benefit 
analysis did not account for all factors that affect the output of a photovoltaic energy system and 
economic benefits under variable weather conditions over time.  Because the intensity of light 
on a surface varies throughout a day, as well as day to day, the actual output of a photovoltaic 
energy system can vary substantially.  Therefore, to obtain a more realistic expectation of the 
overall system output and economic benefits, calculations were adjusted in the revised cost 
benefit analysis utilizing the guidelines provided by the Commission, which consider factors 
such as standard test conditions, dirt and dust, temperature, sun angle, and building orientation.  
 
The original Cost Benefit Analysis Annual Avoided Cost calculation was based on an average of 
eight hours of sunlight each day.  Following the guidelines of the Commission report, the 
average time of sunlight each day was revised to approximately five hours each day.   
 
Taking into account the various factors that the Commission has identified as affecting the 
output of a photovoltaic energy system and the delays to the original CREBs project delivery 
schedule, the following assumptions identified in the original cost benefit analysis have 
changed: 
 


 The total annual avoided cost changed from $24.7 million to $9.9 million over a 15-year 
period. 


 The total bond debt service of $22.8 million was reduced to $12.4 million. 
 It will take an additional 6 years to fund the bond debt service and cost associated with 


the photovoltaic systems (15 years revised to 21 years). 
 


Conclusion  
 
The CREBs Program was established to increase Caltrans’ efforts towards grid-based energy 
conservation as outlined in EO B-18-12.  This was to be accomplished by installing photovoltaic 
energy systems on Caltrans-owned facilities at a cost of $20 million and financed through a 
1.45 percent interest CREBs.  It was Caltrans’ anticipation that the CREBs Program would 
begin generating electricity one year after the sale of the bonds and that the bond debt service 
be fully paid through avoided energy cost before the maturity of the bond. 
 
Although Caltrans has not met the original projected cost saving of the CREBs Program, after 
25 years the bond debt and costs associated with the photovoltaic projects will be paid off.  For 
the life of the system, it is projected that Caltrans will save approximately $2.8 million (Exhibit 3).  
The photovoltaic projects increased the departmental efforts towards energy conservation and 
reduction of greenhouse gas emissions as outlined in EO B-18-12 and EO B-30-15 and support 
the State’s renewable power statutes, “green power,” electric grid demand, energy 
conservation, Leadership in Energy and Environmental Design (LEED), and climate change 
mandates.   
 
Governor Brown continues to support California’s efforts to grow its robust, sustainable clean 
tech economy, improve reliability of the electric grid, and reduce air pollution.  The Caltrans 
CREBs Program works towards reaching the Governor’s goal of stimulating investments in 
green technology, creating new jobs for small and disadvantaged business enterprises, and 
promoting energy independence.  While the average number of homes powered per MW of 
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solar power varies from state to state due to the average sunshine, average household 
electricity consumption, and the temperature and wind, the generating capacity of approximately 
2.4 MW solar power from that the Caltrans’ 70 sites is estimated to power approximately 500 
homes per year in California. 
 
Exhibits 
 
1 California Department of Transportation Clean Renewable Energy Bonds Projects 
 
2 CREBs 15-Year Bond Term (Original Cost Benefit Analysis) 
 
3 CREBs 15-Year Bond Term (Revised Cost Benefit Analysis) 
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 Exhibit 1


Num District Project City Project Cost


Date Began 


Gen Power


1 3 Elk Grove Maintenance Station Elk Grove $115,368 15.0 7/20/2010


2 3 Wil lows  SRRA Glenn County $29,143 3.0 8/26/2010


3 3 Sunrise Maintenance Station Rancho Cordova $231,000 30.0 7/19/2010


4 3 District 3 ‐ Maint. Facil ity 2 Chico  $155,000 23.0 9/14/2010


5 4 District 4 ‐ Maint. Facil ity 3 Cupertino  $169,675 20.0 9/21/2010


6 10 John C. Erreca SRRA Merced County $56,800 9.0 8/3/2010


7 6 Portervil le Maintenance Station Portervil le $120,362 15.8 7/19/2010


8 5 District 5 ‐ Maint. Facil ity 5 Santa Maria  $107,300 15.0 8/20/2010


9 5 District 5 ‐ Maint. Facil ity 2 Monterey  $55,600 13.0 8/19/2010


10 4 District 4 ‐ Maint. Facil ity 19 Walnut Creek  $142,700 20.0 9/7/2010


11 4 Equipment Building #7  San Leandro  $239,400 45.0 9/22/2010


12 6 District 6 ‐ Maint. Facil ity 2 Delano  $164,025 20.0 10/11/2010


13 6 Lebec Maintenance Station Lebec $133,808 15.8 10/4/2010


14 6 District 6 Office Building Fresno  $432,669 89.3 9/22/2010


14 District 6 Office Building ‐ Supplemental  Work $71,205


15 6 District 6 ‐ Maint. Facil ity 3 Fresno  $163,027 22.0 11/10/2010


16 6 Equipment Building #11  Fresno  $180,723 35.0 11/17/2010


17 2 Burney Maintenance Station Burney $198,900 30.0 10/26/2010


18 3 Equipment Building #5  Marysvil le  $457,631 92.2 11/18/2010


19 6 Equipment Building #12  Bakersfield  $211,632 42.0 12/8/2010


20 11 District 11 ‐ Maint. Facil ity 4 San Diego  $178,835 35.7 12/9/2010


21 10 Westley SRRA Stanislaus  County $123,869 14.0 11/30/2010


22 4 District 4 ‐ Maint. Facil ity 8 Hercules   $109,563 12.0 12/15/2010


23 4 District 4 ‐ Maint. Facil ity 6 Gilroy  $49,479 7.0 12/16/2010


24 9 District 9 ‐ Maint. Facil ity 1 Bishop  $184,190 35.0 12/16/2010


25 6 District 6 ‐ Maint. Facil ity 4 Visalia  $224,754 30.0 1/17/2011


26 9 District 9 Office Building  Bishop  $441,058 89.3 1/19/2011


27 7 District 7 ‐ Maint. Facil ity 10 Tarzana  $64,398 10.0 1/25/2011


28 3 District 3 ‐ Maint. Facil ity 1 Auburn  $111,300 20.0 1/26/2011


29 7 District 7 ‐ Maint. Facil ity 1 Altadena  $138,668 20.0 1/25/2011


30 3 Main Lab Bldg (Translab) (New Warehouse) Phase I Sacramento $887,000 165.0 4/11/2011


31 1 Bracut Maintenance Station Eureka  $255,721 50.0 3/11/2011


32 1 Equipment Building #1 (2101) Eureka  $174,892 30.0 2/16/2011


33 1 District 1 ‐ Maint. Facil ity 1 (Annex) Eureka  $139,989 25.0 2/16/2011


34 7 Newhall  Maintenance Station  Valencia $164,297 33.0 2/9/2011


35 9 Shoshone Maintenance Station Shoshone $99,733 15.8 2/22/2011


36 8 Equipment Building #15  Barstow  $192,500 30.0 2/11/2011


37 11 Equipment Building #18  San Diego  $379,898 65.0 4/14/2011


38 7 District 7 ‐ Maint. Facil ity 5 Monrovia  $142,408 20.0 3/17/2011


39 12 District 12 ‐ Maint. Facil ity 1 Orange  $207,899 42.8 4/13/2011


40 4 District 4 ‐ Maint. Facil ity 9 Napa  $84,024 8.0 6/8/2011


41 7 District 7 ‐ Maint. Facil ity 2 Camaril lo  $210,465 30.0 3/14/2011


42 1 District 1 Office Building Eureka  $372,539 75.0 4/25/2011


43 12 Costa Mesa Maintenance Station Costa Mesa $212,061 42.8 7/14/2011


44 4 District 4 ‐ Maint. Facil ity 15 San Leandro  $176,913 30.0 3/27/2012


45 11 San Diego ‐ Coronado Bridge San Diego $202,000 47.6 5/27/2011


46 11 San Onofre SB I‐5 Truck Inspection Facil ity San Onofre $99,000 23.8 5/25/2011


47 7 District 7 ‐ Maint. Facil ity 3 Commerce  $206,420 36.5 1/14/2013


48 5 Equipment Building #10  San Luis  Obispo  $272,843 48.0 4/23/2011


49 4 District 4 ‐ Maint. Facil ity 7 Hayward $158,750 30.0 4/27/2011


50 4 District 4 ‐ Maint. Facil ity 2 Crockett  $184,800 25.0 5/10/2011


51 4 South San Jose Maintenance Station San Jose $170,738 30.0 5/23/2011


52 4 District 4 Maintenance Facil ity Petaluma $135,497 20.0 6/24/2011


53 5 District 5 ‐ Maint. Facil ity 4 Santa Barbara  $99,285 15.0 2/8/2012


54 1 District 1 ‐ Maint. Facil ity 3 Ukiah  $177,489 25.0 9/7/2011


55 4 District 4 ‐ Maint. Facil ity 1 Benicia  $185,800 30.0 7/6/2011


56 10 Stockton Maintenance Station Stockton $214,050 30.0 10/18/2011


57 5 District 5 ‐ Maint. Facil ity 1 Buellton  $89,600 15.0 10/20/2011


58 5 Santa Cruz ‐ Maint. Facil ity 17 Santa Cruz  $102,373 15.0 10/12/2011


59 5 District 5 Office Building San Luis  Obispo  $365,228 73.5 10/19/2011


60 7 Chilao Maintenance Station La Canada $121,569 12.0 8/4/2011


61 2 Quincy Maintenance Station Quincy $172,351 30.0 10/6/2011


62 11 Calexico NB Truck Inspection Facil ity  Herber $108,675 15.0 7/27/2012


63 8 District 8 ‐ Maint. Facil ity 1 Riverside $171,792 30.0 1/18/2012


64 4 Antioch Bridge Toll  Plaza Antioch $78,931 10.0 7/5/2012


65 3


Main Lab Bldg (Translab)  (Exist Geotech & Structure 


Materials) Phase II Sacramento $284,076 44.0 8/11/2011


66 12 TMC #6 Irvine  $254,395 50.8 3/7/2012


67 12 District 12 Maint. Facil ity Orange $244,627 43.9 2/15/2012


68 7 District 7 Maint. Facil ity Long Beach $238,900 45.2 7/1/2012


69 11 TMC #5  San Diego  $235,292 40.0 3/2/2012


70 3 Division of Equipment Building Sacramento $414,000 100.0 8/2/2012


Total: $13,750,902 2,375.8


Telemetry Monitoring Costs: $354,892


Project Costs: $14,105,794


Rebates: $3,604,345


TOTAL PROJECT COSTS: $17,710,139


kW AC 


Actual
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Exhibit 2 


 


  


CREBs 15-Year Bond Term (Original Cost Benefit Analysis)


Fiscal Year 2009-10 2010-11 2011-12 2012-13 2013-14 2014-15 2015-16 2016-17 Total (Yr 1-8)


Annual Avoided Cost $403,457 $1,237,411 $1,389,299 $1,444,871 $1,502,666 $1,562,772 $1,625,283 $1,690,295 $10,856,054


DOT Cost (Maint.) $0 $0 $0 $0 $0 $0 $0 $0 $0


State Highway Acct ($925,000) $0 $0 $0 $0 $0 $0 $0 ($925,000)


Bond Debt Payment ($1,781,111) ($1,624,000) ($1,604,667) ($1,585,333) ($1,566,000) ($1,546,667) ($1,527,333) ($1,508,000) ($12,743,111)


Net Avoided Cost ($2,302,654) ($386,589) ($215,368) ($140,462) ($63,334) $16,106 $97,950 $182,295 ($2,812,057)


Fiscal Year 2017-18 2018-19 2019-20 2020-21 2021-22 2022-23 2023-24 Total (Yr 1-15)


Annual Avoided Cost $1,757,906 $1,828,223 $1,901,352 $1,977,406 $2,056,502 $2,138,762 $2,224,312 $24,740,517


DOT Cost (Maint.) $0 ($300,000) $0 $0 $0 $0 $0 ($300,000)


State Highway Acct $0 $0 $0 $0 $0 $0 $0 ($925,000)


Bond Debt Payment ($1,488,667) ($1,469,333) ($1,450,000) ($1,430,668) ($1,411,333) ($1,392,000) ($1,372,667) ($22,757,779)


Net Avoided Cost $269,240 $58,889 $451,352 $546,738 $645,169 $746,762 $851,646 $757,738


Assumptions:


1.  CREBs anticipated to be sold by December 2008.


2.  CREBs debt service payments begin in Fiscal Year  2009-2010 (Calendar Year 2009).


3.  Year 1 is Fiscal Year 2009-10.


4.  Photovoltaic maintenance cost estimated at $300K every 10 years.


5.  Bond costs w ill be funded either through rebates, bond proceeds or the California Department of Transportation.
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Exhibit 3 


 


 


  


CREBs 15-Year Bond Term (Revised Cost Benefit Analysis)
Fiscal Year 2009-10 2010-11 2011-12 2012-13 2013-14 2014-15 2015-16 2016-17 Total (Yr 1-8)


Annual Avoided Cost $0 $190,783 $498,819 $641,881 $693,377 $765,237 $757,599 $693,445 $4,241,141


DOT Cost (Support) ($1,980,000) ($1,720,000) ($660,000) ($40,000) $0 $0 $0 $0 ($4,400,000)


DOT Cost (Maint.) $0 $0 $0 $0 $0 ($148,373) ($46,855) $0 ($195,228)


State Highway Acct ($925,000) $0 $0 $0 $0 $0 $0 $0 ($925,000)


Bond Debt Payment ($1,482,361) ($1,604,000) ($1,584,667) ($1,565,333) ($1,546,000) ($551,868) ($481,744) ($475,565) ($9,291,538)


Net Avoided Cost ($4,387,361) ($3,133,217) ($1,745,848) ($963,452) ($852,623) $64,996 $229,000 $217,880 ($10,570,625)


Fiscal Year 2017-18 2018-19 2019-20 2020-21 2021-22 2022-23 2023-24 Total (Yr 1-15)


Annual Avoided Cost $721,183 $750,030 $780,031 $811,233 $843,682 $877,429 $912,526 $9,937,255


DOT Cost (Support) $0 $0 $0 $0 $0 $0 $0 ($4,400,000)


DOT Cost (Maint.) $0 $0 $0 ($150,000) ($150,000) $0 $0 ($495,228)


State Highway Acct $0 $0 $0 $0 $0 $0 $0 ($925,000)


Bond Debt Payment ($469,386) ($463,207) ($457,028) ($450,849) ($444,670) ($438,491) ($432,312) ($12,447,481)


Net Avoided Cost $251,797 $286,823 $323,003 $210,384 $249,012 $438,938 $480,214 ($8,330,454)


Fiscal Year 2024-25 2025-26 2026-27 2027-28 2028-29 Total (Yr 1-20)


Annual Avoided Cost $949,027 $986,988 $1,026,468 $1,067,527 $1,110,228 $15,077,493


DOT Cost (Support) $0 $0 $0 $0 $0 ($4,400,000)


DOT Cost (Maint.) $0 $0 $0 $0 $0 ($495,228)


State Highway Acct $0 $0 $0 $0 $0 ($925,000)


Bond Debt Payment $0 $0 $0 $0 $0 ($12,447,481)


Net Avoided Cost $949,027 $986,988 $1,026,468 $1,067,527 $1,110,228 ($3,190,215)


Fiscal Year 2029-30 2030-31 2031-32 2032-33 2033-34 Total (Yr 1-25)


Annual Avoided Cost $1,154,637 $1,200,822 $1,248,855 $1,298,809 $1,350,762 $21,331,379


DOT Cost (Support) $0 $0 $0 $0 $0 ($4,400,000)


DOT Cost (Maint.) $0 ($150,000) ($150,000) $0 $0 ($795,228)


State Highway Acct $0 $0 $0 $0 $0 ($925,000)


Bond Debt Payment $0 $0 $0 $0 $0 ($12,447,481)


Net Avoided Cost $1,154,637 $1,050,822 $1,098,855 $1,298,809 $1,350,762 $2,763,671


Assumptions:


1.  CREBs sold June 10, 2009.


2.  CREBs debt service payments began in Fiscal Year  2009-2010 (December 15, 2009).


3.  Photovoltaic preventative maintenance cost estimated at $150K every 10 years.  


4.  Repair maintenance cost is based on Contract 22A0757 Maintenance Contract encumbrances.


5.  Bond costs w ill be funded either through rebates, bond proceeds or the California Department of Transportation.
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Appendix A.  Statutory Reporting Reference 
 
STREETS AND HIGHWAYS CODE - SHC 


DIVISION 1. STATE HIGHWAYS [50 - 897] 
  ( Division 1 enacted by Stats. 1935, Ch. 29. ) 


   
CHAPTER 1. Administration [50 - 227.1] 
  ( Chapter 1 enacted by Stats. 1935, Ch. 29. ) 


   
ARTICLE 3.7. Clean Renewable Energy Bonds for the Department of Transportation 
 [157 - 157.8] 
  ( Article 3.7 added by Stats. 2008, Ch. 756, Sec. 15. ) 
   
157.8.   
On or before March 1 of each fiscal year, and until maturity of the bonds issued pursuant to this 
article, the department shall report to the budget committees of each house of the Legislature 
with regard to the issuance of bonds and the acquisition and installation of solar energy systems 
under this article. The report shall include, but not be limited to, the status of each facility on 
which the department has installed solar energy systems; an accounting of the costs for each 
solar energy system installed or acquired by the department; a description of the energy savings 
the department has achieved by acquiring or installing a solar energy system or systems; and a 
review and analysis of the expected cost savings at the time of issuance of the bonds versus 
actual savings annually. 


(Added by Stats. 2008, Ch. 756, Sec. 15. Effective September 30, 2008.) 


 


 







