SPECIAL MEETING AGENDA

RENEWABLE ENERGY COUNCIL \lﬁ
Monday, June 13, 2016 at 7:00 p.m. -
Fire Emergency Operations Center /
817 Mound Avenue, South Pasadena, CA 91030 vV ¥ \

Council Chair: William Kelly

Councilmembers: Andrew Eaton, William Glauz, Kim Hughes, &=
Alexander Kung, Charles Li, Carl Marziali, and Daniel Snowden-Ifft -
City Council Liaisons: Mayor Pro Tem Michael Cacciotti, Councilmember Richard Schneider
Staff Liaison: Christopher Castruita, Management Analyst

PUBLIC COMMENTS AND SUGGESTIONS

Time reserved for those in attendance who wish to address the Council. All attendees should be aware that
the Council may not discuss details or vote on non-agenda items. Your concerns may be referred to staff or
placed on a future agenda. Note: public input will also be taken during all agenda items.

BUSINESS ITEMS
1) Roll Call (2 minutes)
2) Approval of May Meeting Minutes (5 minutes)

3) Discussion and Consideration of Draft Renewable Energy Council Report and Presentation of the
Recommendations to the City Council (45 minutes)

4) Next meeting date and Discussion of Future Role of the Council (15 minutes)
5) Other Business (5 minutes)

6) Council Communications (2 minutes)

7) Staff Liaison Communications (2 minutes)

8) Items for a Future Agenda (2 minutes)

9) Adjournment (1 minute)

AFFIDAVIT OF POSTING AGENDA
I, Christopher Castruita, Management Analyst of the City of South Pasadena, certify that a copy of the meeting

agenda of June 9, 2016 was posted on or near the door of the meeting room, City Hall Bulletin Board, and on
the City’s website, www.southpasadenaca.gov at [[:00amon Tupe & , 2016.

I declare under the penalty of perjury that the foregoing is true and correct.

Date: Thmr:a/q}/,. June il 206 W” %M

Christopher“Castruita
Management Analyst

Any disclosable public records related to this meeting distributed to the Commission fewer than 72 hours prior to the meeting shall be available for public
inspection at the Public Works Office, 1414 Mission Street, Room #201, prior to the meeting. Copies of the agenda packet and any supplemental
documents will be available at the meeting, Any documents distributed at the meeting will be made available following the meeting at the Public Works
Office during normal business hours.



SPECIAL MEETING MINUTES
RENEWABLE ENERGY COUNCIL
May 23, 2016

1. Roll Call - The meeting was called to order at 7:06 p.m. Present were Chair William Kelly and
Council Members Andrew Eaton, Kim Hughes, Alexander Kung, Charles Li, and Daniel
Snowden-Ifft. Absent were Council Members William Glauz and Carl Marziali. Staff Liaison
Christopher Castruita was present.

2. Minutes — Minutes from March 28, 2016 meeting were approved (Hughes, Eaton, 5-0).

3. Technical Subcommittee presentation and consideration of forwarding the City Council
the Subcommitte’s memo outlining its analysis of the potential for solar energy systems at
city facilities — Council members Eaton and Snowden-Ifft presented a draft memo to the
addressed to the City Council, for forwarding to the City Council and potential inclusion in
the final Renewable Energy Council report. The then took questions from the Renewable
Energy Council.

Staff Liaison Castruita clarified that the purpose of the memo would be a substitute for the
presentation that the Renewable Energy Council intended for the City Council. He explained
that the memo could act as a primer giving background on the rationale for the Renewable
Energy Council’s selection of the City Hall parking lots and Wilson Reservoir for placement
of solar panels in advance of the final report and presentation to Council. The Renewable
Energy Council proceeded to discuss their respective preferences for how to proceed with
the memo. Chair Kelly called for a motion to endorse the memo. The motion was approved
(Hughes, Eaton, 6-0).

4. Discussion and action on Financial Subcommittee recommendations — Council members
Kung and Li discussed a few possible ways to structure the financing of solar panel
installations, but explained that the Finance Subcommittee has not yet written a draft
document because each option is dependent upon the comfortability of City staff,
particularly the City Finance Director. Staff Liaison Castruita stated that it would be
problematic to have the Finance Director weigh in on the proposal without also opening it
up to input from other Directors and the City Manager. He recommended that if time is a
factor, the Finance Subcommittee could simply state their recommendations for financing,
the underlying assumptions and factors used to make those recommendations, and the
guestions that remain as to how best to finance the project. Chair Kelly stated that he
would like to see the Finance Subcommittee come up with a handful of alternatives for
financing the projects which staff could use as a basis for further research. The Renewable
Energy Council proceeded to discuss their respective conceptions of what to include in this
memo and their respective preferences for how to relay that information to the City
Council.

The Council agreed by consensus that the Finance Subcommittee will prepare a financial
model of how the proposed project could be funded, including the break-even point for any
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such project and the underlying assumptions of the model, and will submit their memo to
Staff Liaison Castruita by May 31, 2016.

Discussion and consideration of draft Renewable Energy Council report and
recommendations to the City Council — Chair Kelly distributed and presented the Discussion
Draft of the Renewable Energy Council, and then took questions and comments from the
Renewable Energy Council on the draft report. He recommended that Staff Liaison Castruita
distribute a Word File of the draft report to all Renewable Energy Council members, who
could make revisions and additions to the document using the “Track Changes” feature.
These revised drafts would be submitted to Staff Liaison Castruita, who could forward all
versions to Chair Kelly. Chair Kelly would compile all versions into a single document for
review and potential approval at the next Renewable Energy Council meeting. Staff Liaison
Castruita stated he would want to confirm with the City Clerk’s Division that the process
complies with the Brown Act, but, barring any issues, he did not have a problem proceeding
in this manner.

Council member Snowden-Ifft asked Chair Kelly how best to integrate the Technical
Subcommittee’s memo into the report, and Chair Kelly provided two options: to add the
memo as an appendix to the report, or to revise and work the memo into the section
labelled “Solar System Opportunities”. It was agreed by consensus that the Technical
Subcommittee’s memo should be included as an appendix to the larger report.

Council member Kung asked if the Finance Subcommittee’s write-up could be integrated
into the “Financing” section of the Technical Subcommittee’s memo. Chair Kelly suggested
that it should appear as a separate appendix, similar to the Technical Subcommittee’s
memo. Council members Eaton, Kung, and Li stated that their belief the report would flow
better if the write-up were integrated directly into the Technical Subcommittee’s memo. It
was agreed by consensus that the Finance Subcommittee would work with Council member
Snowden-Ifft to edit the Finance section of the Technical Subcommittee’s memo.

It was agreed by consensus that Renewable Energy Council will proceed as described above,
and members will submit their comments and revisions by Tuesday, May 31, 2016.

Next meeting date and discussion of future role of the Council — Staff Liaison Castruita
discussed the schedule needed in order for the Renewable Energy Council to submit their
report prior to the close of June. The Renewable Energy Council agreed by consensus to
hold the next meeting on Monday, June 13, 2016, with the goal of submitting their report
by June 24, 2016. Staff Liaison Castruita would then be tasked with getting the report onto
either the July 6 City Council agenda or the next available agenda.

It was agreed by consensus to defer discussion of the future role of the Council to the June
13 meeting.

Other Business — Council member Hughes asked if the Renewable Energy Council should
devise a strategy for outreach to the public on the proposed report. It was agreed by

p.2of3



consensus that the Public Affairs Subcommittee could meet to discuss and develop any such
plans.

8. Chair and Council Communications — N/A

9. Staff Liaison Communications — Staff liaison Castruita stated that he had circulated
information a proposal for the City join the San Gabriel Valley Vector Control District on
Friday, May 20. He requested that Renewable Energy Council members provide comment
on the proposal, and to forward the information to all interested parties.

He also informed the Renewable Energy Council that he received Council member Darryl
Trinh’s letter of resignation earlier that day. The Renewable Energy Council now has 8
sitting members, which alters the number needed for a quorum.

10. Next Meeting Date — Chair Kelly noted that the next meeting had already been agreed to:
Monday, June 13, 2016.

11. Items for a Future Agenda — Chair Kelly stated that the sole items for the next agenda

should be discussion of the revised draft of the Renewable Energy Council’s report and the
discussion of the future role of the Council.
Council member Hughes submitted two recent articles from the Pasadena Star News on
electric charging stations and energy efficient buildings and requested that Staff Liaison
Castruita forward the articles to the Renewable Energy Council.

12. Adjournment — The meeting adjourned at 9:01 p.m.

William Kelly, Chair Date
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City of South Pasadena

Management Services Department

Memo

Date: June 9, 2016

To: Renewable Energy Council

From: Christopher Castruita, Staff Liaison, Renewable Energy Council @@,
Re: June 13, 2016 Renewable Energy Council Agenda Item No. 3 Materials

Attached for your review is the Draft Final Report prepared by Renewable Energy Council (REC) Chair Bill
Kelly. The report includes revisions recommended by individual REC members, as well as the Finance
Subcommittee’s revision of the Technical Subcommittee’s “Solar in South Pasadena: First Steps” memo
previously approved at the May 23 REC meeting. The report is currently intended for submission to the City
Council as part of a Special Study Session pending coordination with the Council’s schedule.

Please review the Draft Report in advance of our meeting this Monday, June 13, in order to provide comment
and take action upon the final report.

Potential actions include:
1) Authorize Chair Kelly to make final revision upon the report, approve amended draft as final, and
present the report at an upcoming City Council meeting;

2) Approve the current draft as final and authorize Chair Kelly to present the report at an upcoming City
Council meeting; or

3) Provide further direction to Staff.

Recommended action:
1) Authorize Chair Kelly to make final revision upon the report, approve amended draft as final, and
present the report at an upcoming City Council meeting.

Should you have any initial questions on the draft report, please feel free to contact me directly at (626) 403-
7237 or ceastruita@southpasadenaca.gov.

Attachments: 1) Renewable Energy Council Draft Final Report
2) Redline Edits of Discussion Draft Submitted by Renewable Energy Councilmembers
3) “Solar in South Pasadena: First Steps” Revised Draft Submitted by Alex Kung, Charles Li,
and Daniel Snowden-Ifft



ATTACHMENT 1
Renewable Energy Council
Draft Final Report



Draft Final Report

A Clean Energy Pathway for South Pasadena:
A Report by the City’s Renewable Energy Council
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The roof of Wilson Reservoir.

June 2016



Renewable Energy Council Members:

Andrew Eaton (Technical Subcommittee)

William Glauz (Vice Chair, Technical Subcommittee)
Kim Hughes (Public Affairs Subcommittee)

William J. Kelly (Chair, Public Affairs Subcommittee)
Alexander Kung (Finance Subcommittee)

Charles Li (Finance Subcommittee)

Carl G. Marziali (Public Affairs Subcommittee)
Daniel Snowden-Ifft (Technical Subcommittee)

Daryl Trinh (Finance Subcommittee)

Richard Schneider (City Council Liaison)

Chris Castruita (City Staff Liaison)

Cover Photo: The 12,000 square foot roof of South Pasadena’s Wilson Reservoir is big
enough to install a 140 kV solar system, which would reduce the facility’s power bill for
pumping water by about $17,000 annually. The recently rebuilt Wilson Reservoir in San
Gabriel is where most of the city’s water is pumped from wells. It then is pumped uphill
to South Pasadena, some three miles away. Wilson Reservoir accounts for over half the

city’s electricity usage.



A Clean Energy Pathway for South Pasadena:
A Report by the City’s Renewable Energy Council

Summary of Recommendations:

¢ Install solar systems at City Hall parking lots and at Wilson Reservoir as soon as
possible. The systems will provide a net cash flow benefit to the city immediately using
low-interest financing from the California Energy Commission. (Near-term)

¢ In conjunction with installing a solar system at the City Hall parking lots, the City should
consider installing electric vehicle chargers as needed at the parking lot at Hope and
Mound to take advantage of economies of scale that could be achieved in installing both
systems simultaneously. (Near-term)

¢ Obtain an updated energy efficiency audit. The last one was done in 2009 and
technology has evolved rapidly since then. The audit could be obtained from Southern
California Edison, but there might be an opportunity to obtain it through Energy Upgrade
California, since South Pasadena is a small city. The cheapest energy is energy not
used. (Near-term)

¢ Include a solar energy emphasis at the City’s Clean Air Car Show. Increase the focus on
energy efficiency, rooftop solar systems, and renewable energy opportunities in City
communications and outreach to the community. (Near-term)

e Add an energy storage battery system to the solar system at City Hall, sized sufficiently
to power any City Emergency Operations Center set up there. Funding for this could
come from the City’s designated renewable energy fund, as it will not be used for the
recommended solar systems at City Hall parking lots or Wilson Reservoir. (Mid-term)

o Make use of biogas primarily by purchasing carbon offsets to make City vehicles run on
virtual renewable fuel relatively quickly. (Near-term) The City also should monitor
opportunities for contracting directly with a biogas supplier if the price comes down
sufficiently to make it economical. (Mid-term)

e Continue to explore possible sites for more solar installations. Interesting targets are
Garfield Reservoir, when its renovation is completed, and the West Side Reservair,
when it is upgraded. The generation capacity of these four projects, Wilson Reservoir,
City Hall Parking Lots, Garfield and West Side Reservoir combined meet more than half
the city’s electricity needs. (Mid-term)

o Explore creating a Community Solar program in South Pasadena, which would involve
installing additional solar systems. City residents and businesses then would be able to
use virtual solar energy from the Community Solar system, which would be publicly
owned or could be built under a public-private partnership. (Mid-term)

¢ Monitor and evaluate participating in any Los Angeles County Community Choice
Aggregation program, which would allow public purchase and production of power for
residents and businesses, rather than utility purchase and production, potentially at a
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lower cost and at a higher level of renewable energy than available from Southern
California Edison. (Mid-term)

Continue to broaden use of electric and alternative-fueled vehicles. (Ongoing)

After gaining experience through these initiatives the City should study and adopt a
responsible, decades-long plan to become carbon-neutral. (Long-term)



Introduction:

California is a world leader in the transition from polluting fossil fuel to clean, renewable
energy. To facilitate this monumental change, the state has established an extensive
set of programs to help residents, businesses, and local governments employ new
technologies—Iike rooftop solar systems—to save money, spur new economic and job
opportunities, and reduce their carbon foot prints.

State policies and laws enacted over the past 15 years have continually raised the bar
for the clean energy economy transition, with the state now targeting 50 percent
renewable electricity by 2030. They follow on the wings of the state’s earlier drive
beginning in the late 1940s to rid the air of toxic industrial and automotive smog,
particularly in the Los Angeles area. Today, the overriding imperative is the need to
stabilize the climate of a planet that's warming—it seems increasingly rapidly—due
largely to fossil fuels, but also due to use of other resources to support a growing
population. To stabilize climate, scientists tell us that greenhouse gas emissions
must be reduced 80 percent by 2050, just 34 short years away. This is California’s
goal and achieving it will require participation from virtually every resident and
institution in the state.

To help enable participation, the state has created not only mandates, but also a
network of opportunities and incentives that residents and cities can seize on to do their
part on climate change, which some call the greatest challenge facing today’s young
and future generations. These opportunities and incentives combine both market
approaches and financial assistance programs, which while complex, increasingly have
helped municipal governments and other public institutions up and down the state.
Cities have successfully used state policies to employ photovoltaic solar energy
systems in an increasing number of settings—from reservoirs to city halls—increase
energy efficiency in their operations, and reduce emissions from their vehicle fleets.
This not only creates a healthier and more sustainable environment, but also monetary
savings.

To investigate how South Pasadena can play its part in the clean energy revolution, the
City Council late last year appointed nine South Pasadena residents with expertise in
energy to the Renewable Energy Council. Its task was to evaluate opportunities for the
City to employ renewable energy at its facilities and to lay out ideas for stimulating a
shift toward clean energy throughout the community. The Council began meeting
immediately and is pleased to present these recommendations, which outline what it
believes is a realistic pathway for the City to increase use of renewable energy and
reduce its carbon footprint over the years ahead. The Council, particularly its Technical
Subcommittee, evaluated solar systems at Wilson Reservoir and City Hall parking lots
on a detailed basis, analyzing the engineering and economic details. Indeed, its
recommendation to install solar systems on these two facilities is the Council’s most
well formulated and immediately important recommendation. Other recommendations in
this report, while also important, were analyzed at the conceptual level.



A Path for South Pasadena:

South Pasadena is a mature, small city with limited staff resources and a limited tax
base. In evaluating its recommendations, the Council kept this in mind. Another major
constraint for the Council was to develop recommendations that are compatible with
tariffs and policies of the two energy utilities that serve the community: Southern
California Edison and Southern California Gas Co. Unlike some communities with their
own municipal energy utilities that have the ability to set their own rules regarding the
terms of interconnecting renewable energy systems to the grid, South Pasadena and its
residents are bound by terms set by the California Public Utilities Commission for
investor-owned utilities.

After studying options, the Council recommends concentrating on three specific
strategies: most importantly solar systems, second, strong efforts to improve underlying
energy efficiency, and third, renewable natural gas (also known as biogas). In addition,
the Renewable Energy Council recommends that the city continue efforts to transition
its vehicle fleet to electric and alternative-fueled vehicles. The Council will remain
available to help the City Staff and City Council implement these strategies, including
helping to structure any requests for proposals and evaluating resulting proposals.

Solar System Opportunities:

The most immediate solar opportunity for the city is to install two systems: a solar
rooftop system at Wilson Reservoir in San Gabriel and another at city-owned parking
lots near City Hall to provide power for the Police and Fire Departments and also the
City administrative building and Council Chamber. The Renewable Energy Council also
recommends that the City consider installing electric vehicle charging infrastructure in
conjunction with the solar energy system at the Hope and Mound parking lot. This will
allow wiring for the charging station to run through the same trench as wiring for the
solar system, thereby achieving an economy of scale in the installation cost. In the past,
the cost of trenching for a charging station alone has been an obstacle to providing
electric vehicle charging infrastructure at the parking lot.

The Council found that with generous 1 percent, 20-year financing available through the
California Energy Commission, installing the two recommended solar systems would
reduce the City’s overall $1 million a year electricity bill by $70,000 annually, and
provide a positive cash flow effect for the city after making the loan payments, even in
the first year of operation. The two systems also will reduce greenhouse gas
emissions by 260 tons annually, the equivalent of eliminating emissions from 56 cars.
(Details of this recommendation to install two solar systems are outlined in Appendix A
of this document.)

Time to install these systems using this financing and under the terms of the Southern
California Edison tariff is limited. First, financing under the Energy Commission program
is limited and offered on a first-come, first-served basis. Second, Southern California



Edison caps the amount of solar power that can be installed throughout its sprawling
territory under an available renewable tariff. Once the cap is reached this tariff’'s
favorable terms will no longer be available to South Pasadena. These two factors are
reason for prompt discussion and action on the part of the city.

Using preliminary bids from two installers, the Renewable Energy Council produced a
plot of net savings (electrical bill savings minus loan payments and maintenance) in

time. The result is shown in the figure below. Remarkably, the net savings are positive
in year 1 and improve each year thereafter.

Wilson Reservoir + City Hall
$3,500,000

$3,000,000

$2,500,000

INEs

$2,000,000

Net Sav

$1,500,000
51,000,000
$500,000
s0

$500,000 Year

This plot shows the cumulative net monetary effect on the City of installing
solar arrays on the Wilson Reservoir and City Hall parking lots under the
ECAA financing scheme.

The Renewable Energy Council also evaluated the West Side Reservoir and Garfield
Reservoir. It found that site factors or tariff terms limit solar opportunities at this time.
While Garfield Reservoir would be the best location to place solar from a site
perspective, tariff limitations make it difficult to do so, though not impossible. The
current problem is that Garfield typically uses little electricity compared to the large roof
area available for placing solar panels. Covering the roof with panels—which would
dramatically reduce the relative cost of a solar system there—would result in more
power production than could be consumed onsite at the reservoir, a situation generally
not allowed under Southern California Edison tariffs. In short, the tariffs generally
require that a rooftop solar system’s output over a year does not exceed the facility’s
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power demand as measured at the Southern California Edison meter. Fortunately new
opportunities are on the horizon, such as the Community Solar program and potential
community choice aggregation in Los Angeles County, which could provide a
justification for installing a solar system on the Garfield Reservoir roof. Further details of
these programs are discussed later in this report.

Also on a near-term basis, the Council recommends that to help build residents’
awareness and support for clean energy, the City should expand what’s been
commonly known as the South Pasadena Clean Car Show to provide a greater focus on
opportunities for households and businesses to install solar systems, beginning with the
next event. To do this, the City would enlist solar companies to exhibit and include a
presentation to update the community on City renewable energy efforts and
opportunities available to the broader community. The Council also recommends that
the City highlight renewable energy and energy efficiency, as it does water efficiency, in
its communications with residents and businesses, including articles in its newsletter,
developing a renewable energy/energy efficiency page on its website, and making use
of other opportunities. The Council can offer some assistance in these efforts, at least
initially. The Natural Resources & Environmental Commission also could serve as a
focal point for providing content for city communications related to renewable energy
and energy efficiency.

Looking to the medium-term, as the City begins to make plans for an emergency
operations center at City Hall, it should take advantage of the City Hall solar system to
power the facility. During emergencies, such as the major wind storm in 2011 that left
the city in the dark, many for up to five days, power outages are common and often
widespread. Yet, solar panels at City Hall could provide clean power for the emergency
operations facility 24-7 by adding an energy storage battery system sized to match the
center’s maximum power load. Nissan, for instance, recently announced a system,
known as the xStorage System, which can be installed for $4,500. (Note: more than one
battery pack may be needed, depending upon the emergency center’s load
requirements.) Tesla is planning to roll out a second version of its Powerwall battery
pack later this year. Pricing is uncertain. The company also is offering larger
commercial-scale storage energy systems.

X Storage

——
—~

The Nissan xStorage device, which can store power from
solar panels for use at night and on cloudy days, will retail
for around $4,500. It uses lithium ion batteries, the same as
used in its electric car, The Leaf.
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Also in the medium-term, the Council recommends that the City explore making use of
a new tariff that will soon become available from Southern California Edison called the
Green Tariff Shared Renewables program. The California Public Utilities Commission
closed the proceeding to enable this new tariff—more commonly known as Community
Solar or Solar Shares—in early May and the ultility is expected to accept offers from

This program is agreat way {a’
to do your part to go green!

>4 Support clean, local renewable solar energy
(built in Pasadena)

.4 No rooftop requi

FEatures & N=/ (ideal for renters & mu y building dv rs
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Customers .1 Get credit bac ir PWP bill for the
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PWPweb.com/solar
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Pasadena Water & Power, a municipal utility, is Iaunéig its community
solar program, as depicted in this recent ad in the Pasadena Weekly.

program developers through its semi-annual Renewable Auction Mechanism
procurement program. Under this option, Southern California Edison would purchase
the output from a solar project (which could actually be an amalgamation of several
individual installations scattered around at City facilities, schools, and businesses) to
virtually serve the power needs of its South Pasadena customers who choose to
subscribe to the community solar program under terms offered by Southern California
Edison.

Establishing a Community Solar program here would provide opportunities for residents,
businesses, schools, and churches who cannot install solar systems—for instance
tenants, those with shaded rooftops, condo owners, etc.—with an opportunity to get
locally-generated, community-owned renewable power on a virtual basis. To pursue this
option, the Renewable Energy Council recommends that the City seek to partner with a
developer that could set up the Community Solar program with limited City Staff
involvement.



Garfield Reservoir, once reconstructed, will have a rooftop big enough to install a 1 MW
solar energy system. It could serve as the anchor location for installing a solar system to
provide power for an eventual South Pasadena Community Solar program, that would
allow the city and conceivably local schools, businesses, churches, and residents to
make use of locally produced solar energy on a virtual basis by agreeing to purchase a
share of the program’s output.

A potential mid-term twist in this strategy—and one that the Renewable Energy Council
recommends the City should carefully track and eventually weigh participating in—is the
possibility that Los Angeles County may form a community choice aggregation
program. State law provides municipal governments the right to purchase and produce
power in place of the local investor-owned utility by forming a community choice
program. Once formed, residents and businesses in community choice areas
automatically are enrolled in the program, unless they choose to opt out and keep
getting power contracted for or produced by the utility. In community choice program
areas, the utility continues to distribute and bill for the power, even though it is
purchased or produced by the program manager. To date, Marin County, Sonoma
County, and the cities of Lancaster and San Francisco have formed and successfully
launched community choice programs. Since Marin Clean Energy was formed in 2008,
it has expanded to include unincorporated Napa County and the cities of Benicia, El
Cerrito, Richmond and San Pablo. Existing programs typically offer their local residents
and businesses options for up to 100 percent renewable energy, and base power rates
that are a bit less costly than offered by the local investor-owned utility. Many other
jurisdictions—from the state’s North Coast counties to the City of San Diego—are in the
process of moving to community choice aggregation. Typically, community choice
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aggregation programs seek to emphasize production of renewable energy at the local
level, which could make it easier to develop additional City-owned solar facilities.

Here in the local area, the Los Angeles County feasibility study is due toward the end of
2016 or early in 2017. If it shows that a program could be favorable, the County could
choose to move to community choice for unincorporated areas and likely allow cities to
opt-in on behalf of their residents and businesses. In other counties with programs,
cities that opt in get a seat on the governing board of the new entity established to run
the choice program. One of the biggest wildcards in evaluating whether to go forward
will be Southern California Edison’s calculation of the so-called power charge
indifference adjustment, often called the PCIA. The adjustment is a fee that the Public
Utilities Commission allows investor-owned utilities to levy on choice programs to cover
the cost of stranded power production contracts entered into by the local utility on behalf
of their customers to provide power going forward. The fee and PUC rules for
calculating it can be a significant factor in determining whether choice programs can
match or beat utility power prices. The situation is dynamic, with choice programs and
utilities arguing at the PUC about how the fee should be applied going forward.

Enerqy Efficiency Opportunities:

Hand-in-hand with installing solar systems at City Hall and Wilson Reservoir, the
Council recommends that the city immediately obtain an updated energy efficiency
audit for all City properties. Programs are offered by all state energy utilities. The City
should implement measures with paybacks in the 3 to 5 year range, or that payback
more quickly. It should then plan for those with longer paybacks.

South Pasadena had an energy efficiency audit in 2009 arranged by Southern California
Edison. It outlined a series of measures, which the city has largely undertaken.
However, years have gone by since that audit and the world has changed. In the
interim, the state has updated its building code for efficiency, both the state and federal
government have updated efficiency standards for energy-using devices, and the
federal government has revamped and reinvigorated its Energy Star program. In
addition, recently enacted SB 350 calls for a 50 percent improvement in building energy
efficiency by 2030. The new standards and policies reflect rapid advances in
technologies, which are eclipsing an earlier array of energy efficient products in the
market place. One of the most visible examples is the rise of LEDs in the lighting market
and the effective ban (except for specialty uses) of common incandescent lights. LEDs,
which are rapidly falling in price, last longer than compact fluorescent bulbs because
they are meant to be turned on and off frequently, and provide high quality illumination
properties. From appliances to heating, ventilation, and air conditioning systems, there
have been similar advances.
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The yellow and green in the picture of the building above show where energy is
leaking due to poor seals, lack of insulation, and other factors.

Another energy efficiency strategy the Council recommends the City consider in the
mid-term is to review its procurement policy to make sure it specifies purchase of
energy efficient devices, such as computers, screens, printers, etc., to reduce plug-load
in City buildings. This is something that the Natural Resources & Environmental
Commission is planning to do under its 2016-17 work plan.

Finally, the city recommends a continued focus on water conservation even as the
drought eases. Less water use equates to less water pumping from the City’s wells
uphill to the City, which equals less energy use. In short, water efficiency and energy
efficiency are one and the same.

Biogas Opportunities:

While solar systems can supply electricity for buildings and even electric car charging
stations, city buildings also rely on natural gas for hot water heating, heat, and other
thermal power needs. In addition, city vehicles burn gasoline and diesel fuel. While
electric and natural gas vehicles are available, heavy-duty models generally have
proven prohibitively costly for South Pasadena. On the light-duty vehicle side, Police
Department needs have made it challenging to purchase and use clean-fueled vehicles,
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which have limited range. It also should be noted that natural gas, or methane,
increasingly produced by hydro-fracturing (commonly called fracking), is fraught with
environmental problems. Moreover, well-based methane is not renewable. In addition,
natural gas is a powerful greenhouse gas, with a warming potential more than 80 times
that of carbon dioxide.

r -

Here at this biogas energy project, methane from livestock waste is captured and
burned to produce electricity. The renewable energy attributes and carbon emission
reduction values of such projects are packaged and sold to individuals and
organizations seeking to offset their carbon emissions and/or meet renewable energy
goals at a nominal price equal to about $12 per ton of carbon dioxide emissions
reduced, the going rate in California’s carbon cap-and-trade market.

To address the city’s use of natural gas and of non-renewable fuels in vehicles, the
Renewable Energy Council recommends that the city make use of biogas in the near-
to medium-term, a renewable form of methane produced by livestock operations,
landfills, and sewage treatment plants. Growing populations using more resources (i.e.,
food, paper, and other organic materials) and growing livestock herds are accelerating
production of biogas, a useful energy resource that can be employed as a renewable
substitute for conventional natural gas. What makes biogas renewable is that it begins
as plant material, is converted to methane by biological processes, and then when
emitted to the air ultimately is taken in by plants as a building block for growth in an
endless cycle. By contrast, conventional natural gas use results in the release of carbon
to the atmosphere that was once isolated from the ecosphere in deep geological
formations, something that creates an imbalance.
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To make use of biogas, the city has two opportunities. The most immediate is for the
City to purchase the renewable energy attribute or carbon offset values of biogas, which
can be sold separately. In this way, the City could offset emissions from a variety of
energy uses which it can’t do with solar energy. Renewable energy credits or carbon
offsets could be used to turn South Pasadena’s vehicle fleet, for instance, into one that
virtually operates on renewable energy, as well as its buildings. Even travel by City
Council Members and Staff, for instance to the California League of Cities conference,
could be offset.

The way it works is as follows, when a person or organization purchases a carbon offset
or renewable energy credit, it stems from bioenergy or forestry carbon sequestration
projects. Bioenergy projects typically involve, for instance, capturing methane produced
at a hog, dairy, or other livestock operation and using it to make electricity or injecting it
into the gas pipeline system. These uses are renewable and also reduce the need to
burn fossil fuel to make power and to drill for natural gas to fill pipelines.

The Council recommends that the City in the near-term purchase carbon offsets or
renewable energy credits on a menu-based approach, starting for instance with enough
to offset emissions from its heavy-duty vehicles and police cars. Offsets generally are
available by the year or in increments of a thousand pounds so purchases can be
scaled as is needed and affordable. The offsets are fully verified by third-party
certification organizations, such as the Climate Action Reserve, a registry approved by
the California Air Resources Board for certifying offsets. The number of offsets also
could be expanded after gaining experience. Currently, TerraPass, for instance, sells
carbon offsets for about $5.95 per 1,000 pounds of emissions. So to offset emissions
from a 2016 model light-duty Ford Police car driven 10,000 miles a year would cost the
city $53.55.

Looking toward the mid-term, California is a choice state when it comes to service by
its investor-owned natural gas utilities. Choice gives gas utility customers the option of
purchasing gas from independent providers rather than relying on gas purchased by the
utility on behalf of its customers. While it is more expensive, companies currently supply
biogas by dispatching it into the nation’s natural gas pipeline system. South Pasadena
could arrange to purchase its gas from one of these companies under a biogas
purchase agreement to meet all its natural gas needs. The City should periodically
monitor market conditions for biogas and make use of this opportunity when contracting
for a biogas supply becomes economical.

Green Fund:

In the mid- to long-term, the Council recommends that the City consider forming a
Green Fund, which would be used to finance renewable energy projects. This would
involve dedicating a portion of the city’s reserves to initially capitalize the fund. As
savings accumulate from clean energy projects, the money could replenish the fund and
be used to fund additional projects. The fund also could be organized in a way that

14



allows local residents, businesses, and organizations to contribute money on a
voluntary basis.

Educational Outreach:

With some public awareness of climate change and energy conservation present in
South Pasadena, there is an opportunity to build community-wide momentum on clean
energy and energy efficiency. The City can help do this through a clean energy and
energy conservation campaign, which is outlined in Appendix 2 of this report.

Conclusion:

The Council has identified what it believes are realistic steps South Pasadena, a small
city with limited resources, can undertake to make greater use of renewable energy in
the near to mid-term, with the most immediate opportunities being to install solar
systems at City Hall parking lots and Wilson Reservoir. As the city evaluates and
pursues these recommendations, it also recommends that the City leave the Renewable
Energy Council intact and continue to draw on it to assist in the implementation phase.
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Appendix 1: Technical Subcommittee Report

Editor’s Note: This version of the Technical Subcommittee Report has been revised by
the Finance Subcommittee and is to be discussed at the next REC meeting.

Solar in South Pasadena: First Steps

EXECUTIVE SUMMARY

The South Pasadena Renewable Energy Council (REC) strongly recommends that City Council
direct staff to develop and issue a request for proposals (RFP) for two solar projects on City
properties at Wilson Reservoir and City Hall. These projects will produce enough renewable
energy to reduce the City’s overall electrical use by 10% and reduce the City’s electric bill by at
least $70,000 annually. In addition, by taking advantage of available funding through the State
of California’s Energy Conservation Assistance Act (ECAA) these two projects can provide net
positive cash flow to the City in year 1, even after the loan payments. That's because the state
financing program offers 20-year loans for municipal renewable energy projects with a 1%
interest rate. However, because funding through the ECAA program is limited and SCE caps
number of solar projects allowed under the tariff time is of the essence in moving forward.
Members of REC are willing to help structure an RFP and evaluate proposals in order to help
advance these projects.

Introduction

The Renewal Energy Council (REC) was established by the City Council in order to explore
renewable energy options for City properties as a way of decreasing fossil fuel use and saving
energy costs. But in the course of the committee’s meetings it became clear that there were
some near term opportunities to install solar at several locations in the City as a way to begin
the journey. This memo presents a targeted and detailed plan to begin moving the City of South
Pasadena towards a renewable energy future.

With the assistance of City staff and SCE, the REC obtained extensive data for energy

usage and payments for all 108 City electrical meters. Figure 1 below summarizes both energy
and bill information in 11 sites/categories.

16



Safety Lights
2% Other Safety Lights Other
b
Streetlights 1% 13%

4%

Ornamentals - 3
5%, | Streetlights
10%
Library
3%

Garfield
Reservoir
0%

Library
4%

Garfield

Graves_/ .

Reservoir 2

o Oa/ \-’}'\'.;&(
Resevoir  Grang West Side ° Graves fand ___ West Side
3% Reservoir Reservoir Resrvoir  Reservoir Reservoir

4% 4% 4% 4% 4%

Figure 1: 2105 electrical energy and bill data for the City of South Pasadena. The left chart shows
percentage energy usage while the right shows percentage billing information.

It is clear that the water department is the biggest user of electricity with a 63% share of usage
and 59% share of bills, and most of that is associated with pumping water from the Wilson
Reservoir. The reason for the high electrical usage at Wilson is that the City gets most of its
water from groundwater that is pumped from the City’s Wilson Reservoir, in San Gabriel,
several miles, uphill, to the City’s Water Distribution System. Thus, significantly offsetting energy
usage and costs in South Pasadena means looking at offsetting energy usage and costs for
water pumping, especially at the Wilson Reservoir Pumping site.

At 9% usage and 8% bills City Hall is the 2"¥ major user of electricity in the City (excluding
lighting) and has the additional benefit of being highly visible. Because of the dispersed nature
of the lighting it is not possible to provide a solar offset for this energy.

We thus looked at both of these facilities as potential “low-hanging-fruit” to determine if it
was cost effective to implement solar installations in South Pasadena. This proposal considers
the near term installation of solar on Wilson Reservoir and the public and city parking spaces
near City Hall (City Hall Parking).

Benefits of South Pasadena City Solar Installations

The City of South Pasadena consumes about 6,200,000 kWh of electricity annually. This is
for City operations only and does not include electricity use for private homes and businesses.
This electricity costs the City nearly $1,000,000 annually.

The two solar installations being recommended by the REC, Wilson Reservoir and City Hall
Parking, at approximately 370 kW combined power output, will produce about 620,000 kwWh
annually, lowering the City’s electricity needs by about 10%. This will reduce greenhouse gas
emissions by 260 metric tons per year, equivalent to eliminating 56 cars from the road [1]. This
will also reduce the City’s electric bill by at least $70,000 in the first year of operation, as
discussed below.
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The development of these two solar projects and potentially additional solar projects in the
future will be a visible and significant display of the City’s commitment to supporting renewable
energy development, reducing carbon emissions and promoting a sustainable environment for
future generations, while at the same time paying for themselves, as discussed below.

Financing

The financing of any renewable energy project is a crucial consideration. The REC
considered multiple options for financing solar in South Pasadena. For these two projects we
suggest financing through the State of California’s Energy Conservation Assistance Act (ECAA)
[2] as the best short-term option for the City. This program provides 20-year, 1% loans, for
cities, counties, colleges and universities and public care institutions/public hospitals to pay for
renewable energy projects. Applications are received on a first come/first service basis and
funds are limited within each calendar year. Therefore, we recommend city staff submit an
application as soon as possible to preserve the City’s place in line. [.1]

The advantages of obtaining a long-term, low-interest loan are four-fold. First,
loan payments are fixed whereas electricity prices are expected to increase between
2% to 4.4% a year in the coming decades [3]. Second, based on the financial model
loan payments are projected to be lower than the City’s current electricity cost thus
generating a net savings that may be obtained in the first year of the loan.[2) Third,
financing provides liquidity and the opportunity cost of avoiding a large capital outlay to
the government balance sheetts). Lastly, the strategy for utilizing solar is estimated to
save two hundred fifty thousand dollars ($250,000) net present value during the life of
the loan. Once the loan has been fully amortized, the savings may reach over three
million ($3,000,000) over the remaining extended life of the solar panels.

There are several questions concerning the ECAA loan that the REC could not
determine without the City’s input:

1) Can the City apply for one loan or would it be required to apply for two loans since

the projects benefit two different funds (General Fund & Water Fund)?

2) Could the savings from the water fund be used to offset future water rate increases

or used to purchase more energy efficient equipment to further reduce cost?

Figure 2 shows the predicted financial picture for the combined projects. Details
of these predictions can be found in Addendums A and B at the end of this memao.
These details are important and were analyzed thoroughly by the REC.

The financial model for these projects includes:

1) Averages of the installed price estimates and energy production from solar
energy development companies who visited the sites;

2) ECAA financing conditions mentioned above. The impacts of this beneficial
financing are shown in Figure 2 with net savings in year 1 and a significantly greater
savings at year 20, when the loan is completely repaid;

3) Electric rate increases of 4.4% until 2022 followed by 2% thereafter based on
current utility research [3];

4) Degradation of the solar panels over time, estimated at 0.5% per year [4];

5) Maintenance, especially inverter replacement based on estimates from the

installers;
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6) Optimization of SCE’s electric rate structure, which has a capacity limitation
that translates to a need to move forward quickly before the capacity limit is reached;

7) Future pumping operations at Wilson Reservoir when Garfield Reservoir
comes online in 2017, that significantly affect predicted future savings. The REC
deliberately chose the most conservative assumption for future operations;

8) Pricing both projects separately. This is also conservative, as doing both
projects at the same time would yield additional savings.

For each year out to year 42, the REC estimated the net savings to the City. The net

savings is equal to the savings on electric bills less loan payments and maintenance for the
solar projects. Figure 2 shows the cumulative net savings for the City.

Wilson Reservoir + City Hall
53,500,000

$3,000,000
$2,500,000

52,000,000

Net Savings

$1,500,000
$1,000,000
$500,000
S0

5500,000 Year

Figure 2: This plot shows the cumulative net monetary effect on the City of installing solar arrays on the
Wilson Reservoir and City Hall under the ECAA financing scheme.

The loan payments are smaller than the savings starting after year 1. However ECAA doesn’t
require payment for the first year. Remarkably this proposal predicts a net positive cash flow in
the first year of operation and thereafter. Furthermore, as detailed above and in the appendixes,
we believe this estimate is conservative.

Conclusion

In the strongest possible terms the REC recommends moving forward quickly with these two
projects. Combined they will provide the City of South Pasadena with a 10% clean energy
offset. One of them would be highly visible demonstrating the City’s commitment to a
sustainable future. Moreover the financial model we have developed suggests that the
installations can be completed for minimal costs (staff time only, but members of the REC are
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willing to help). The larger effect of acting on this proposal, though, is to show the community
and beyond, the benefit of the responsible deployment of renewable energy at the City scale.

Addendum A - Proposed Wilson Reservoir Solar Project Details

The South Pasadena REC surveyed
numerous City facilities to identify the
best sites for solar development. The
survey included looking at electricity use
as well as space available to install solar
panels. The City’s water supply system
consisting of large covered reservoirs
and pumps is ideal for solar energy
development. The City’s largest
electricity use is for water pumping and
the largest single site for use of electricity
is the City’s Wilson Reservoir and
groundwater pumping site in the nearby
City of San Gabiriel. This facility was
recently rebuilt with a state of the art
covered reservoir over 12,000 square
feet in size. Most of this reservoir is also
free of shading obstructions. The REC
made some preliminary estimates to
install solar that made it apparent that
this site should be investigated further.

Figure 3: Wilson Reservoir Site in the City of San Gabriel

-
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Figure 4: Site Visit to Wilson Reservoir. Note the new concrete
roof structure.

Based on the preliminary estimates, the REC
decided to pursue preliminary bids from several solar
contractors. On March 9, 2016, three solar contractors
toured the Wilson Reservoir site, along with the South
Pasadena City hall complex and two of the contractors
provided informal solar project proposals. These
proposals estimated a solar project size of 140 kW DC
that would produce over 220,000 kWh annually. The cost
of this project would range from about $350,000 to
$375,000, less than $2.70/ installed DC watt.

The current pumping operation at Wilson Reservoir
utilizes a significant amount of electricity in the high peak
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electrical demand period between noon and 6 PM on weekdays, to meet the City’s water
demands. With the way the pumps at Wilson are operated today, a 140 kW solar project at the
site could reduce the electric bill at Wilson by about $32,000 annually, or about 14 cents/kWh
generated. However, most of this benefit would be derived through changing the electric rate to
a renewable rate that would virtually eliminate electric demand charges which are a major
component of the site’s current electric bill.

However, the current pumping operation is required to closely follow water demand as the
City’s largest water storage facility, Garfield Reservoir, is currently being reconstructed and is
out of service. Once Garfield is back in service in 2017, Wilson’s pumping operations will likely
be modified to significantly reduce high electric demand on weekday afternoons. With this
modified operation, the electric bill at Wilson could be reduced by about $60,000 annually, even
before solar is installed. With this modified future pumping operation, the benefits of solar are
reduced to about $17,000 annually, or about 8 cents/kWh generated, which is still beneficial. As
can be seen in Figure 6 the net is slightly negative up until year 10. However we wish to
emphasize that the model used in this prediction was conservative at every turn. What is shown
in Figure 6 is a conservative savings scenario.

Wilson Reservoir
$800,000

$700,000
$600,000

$500,000

Net Savings

$400,000

$300,000

$200,000

$100,000

S0

$100,000
Year

Figure 6: The cumulative net monetary effect on the City based on ECAA financing for
the Wilson Reservoir solar installation.

Finally while it might appear that the net savings are more favorable for City Hall than for
Wilson on the basis of Figures 6 and 9, see below, this is an apples-to-oranges comparison as
the savings for Wilson were computed under more conservative assumptions.
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Addendum B - Proposed City Hall Parking Lot Solar Project Details

City Hall is also a major user of energy (9% of City usage overall) and there are parking lots
with plenty of unshaded areas both behind and adjacent to City Hall as shown in Figure 7.

Figure 7: City Hall showing parking lots. The northeast parking lot is public
parking. The one to the north is parking for City Hall.

In March, 2016 three solar companies performed site visits in order to prepare informal
proposals for solar installations on the City Hall parking lots. In addition to potential energy
savings, such systems provide shade for vehicles and are easily visible to residents and others.
We also asked firms to investigate solar arrays on top of City Hall, but determined that the roof
was not conducive to a solar installation.

Informal proposals were received from two of the firms, with cost estimates of $3.70-
$3.86/watt. The two firms had slightly different sized installations (Figure 8), so overall cost
varied from $780k to $965k.

ux'ei \\...

Figure 8: Proposed solar installations for City Hall parking lots.
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In either case the energy savings are substantial, on the order of $0.12 - $0.13/kWh and
accounting for a 71% offset of City Hall usage, with a savings of $45k - $53k in electricity costs
in year 1. Figure 9 shows the potential increase in the general fund over time if solar is installed
on the City Hall parking lots. This plot shows positive net impact from year 1 even with
conservative assumptions.

City Hall
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$2,000,000

$1,500,000

Net Savings

$1,000,000

$500,000

S0
0 5 10 15 20 25 30 35 40 45

Year

Figure 9: The cumulative net monetary effect on the City based on ECAA financing for
the City Hall solar installation.
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Appendix 2: Public Affairs Subcommittee Suggestions

Educational Outreach

Objectives
Facilitate education of residents on how to conserve energy and promote solar power.

*Target businesses with messaging. Support Southern California Edison’s efforts.

Energy Fixtures Opportunities

A suggestion is to have the City of South Pasadena lead the way in energy efficiency,
by changing out fixtures in various city locations. Efficient fixtures could be installed or
changed out in the following locations:

-City Hall Complex
-Recreation and Park Offices
-Orange Grove Park
-Eddy Park

-Soccer Fields
-Arroyo Bathrooms
-Golf Complex
-Tennis Complex
-Library

-Senior Center
-Youth House

The South Pasadena schools should also be encouraged, if possible, to change out
their energy fixtures. There are funds from Proposition 39.

Awareness Campaign Kick-Off

A campaign could be developed to create awareness of energy conservation and
renewable energy. There could be a kick-off event that would launch a communication
program.

Messaging

The campaign messaging will be direct, consistent and easy to understand. Advertising

and all campaign collateral materials will be branded with a simple conservation
message.
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Primary Message: The campaignh messaging will target both residential and business
customers. The goal of the primary message will be to convey (in one impression) the
need to conserve energy.

Proposed Campaign Slogans

Energy-Save It

Conserve, It's Simple,

Think About It-How Much Energy Can You Save?
Be Energy Wise

Make Every Watt Count

Outreach Efforts
Press Releases

-Press releases could be sent to media about an energy conservation campaign kick-off
media event and efforts. Releases will introduce campaign objectives, stories and
include community events scheduled throughout the city in support of campaign. This
can also be done to promote the City’s solar efforts.

-Newspaper ad in the “South Pasadena Review” announcing the campaign.

-Guest speaker series on energy conservation at the Library or Senior Center.

-Start the telephone messaging on city phones with and energy conservation message.
-Launch special energy conservation web page on city web pages

-Outreach and booths at key events, such as at the Farmer’s Market and other events,
softball, baseball, soccer, community events, etc.

-See if we can get the grocery stores to assist in outreach, such as customizing the
paper bags they sell to have an energy conservation message.

-Rally volunteer groups to distribute energy use surveys

-Stage a kick-off event, perhaps t a solar site.

Funding

Funding could perhaps come from the Water Conservation Fee, as there is a strong
connection because saving energy saves water and the reverse. We can also look at
grants and contributions

Outreach Strategies

Develop a strategy to educate and communicate with the residents and businesses of
the City of South Pasadena.

The focus first is on no-cost or low-cost efforts. These could include:
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-Message slide on an on-going rotating basis on Time Warner-Channel 19

-Energy conservation voice message on all City of South Pasadena telephone lines,
welcome and when someone is on hold.

-Message on the home page of the City of South Pasadena web site

-Message on the South Pasadena Unified School District web site.

-Message on the City of South Pasadena Chamber of Commerce web site.

Booths and energy conservation literature at all South Pasadena community events:

-Eclectic Music Festival

-Art Fair

-Clean Air Car Show

-Fun Fair

-Parti Gras

-4th of July events

-Concerts in the Park

-School events, sport events
-Chamber of Commerce events

Social Communication Media

-South Pasadena Facebook message

-Twitter

-See if we can get young people to be our “Green Team” ambassadors and
communicate energy conservation messages, a tip of the week. Students could receive
community service hours for helping to distribute surveys, energy conservation tips and
literature and conducting energy audits.

Energy Conservation and Solar Power Literature
-Develop energy saving tips and flyers
-Residential version
-Commercial version
-Distribute the literature at city facilities, library, schools, Chamber, etc.
-Look at the need for the brochures/flyers in a variety of languages if needed.
Fleet Vehicle Signage
- Messaging could be featured on all city fleet vehicles with magnetic signage.
Banners
-Energy conservation banners at fences at key visible locations, such as on the school

fences, Orange Grove Park, Arroyo, Rialto Theater, Golf Course, Tennis Club, Garfield
Park, City Hall Complex, etc.

26



- Street banners across the street, light pole banners
South Pasadena Unified School District

-Use the schools to help distribute flyers for the students to take home to their families,
along with an energy audit.

-Have the schools run a poster contest on energy conservation. The posters can be
displayed like we do with the 4th of July posters.

-Set an energy conservation reduction goal for the schools.

Churches, Organizations and Non-Profits

Explore the opportunities to partner with local groups to get the word out about energy
conservation. Targeted groups could include:

-AYSO Soccer

-South Pasadena Little League
-South Pasadena Women'’s Club
-Churches

-Rotary Club

-Lion’s Club

Targeted Advertising

-This could be very limited if needed about the development of solar energy within the
city. Ads could be in the “South Pasadena Review.”
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Appendix 3

Selected Applicable State Laws & Policies
On Renewable Energy/Climate Change

AB 32: Known as the California Global Warming Solutions Act of 2006, this landmark
law requires the state to cut its greenhouse gas emissions.

SB 43: Enacted in 2013, this statute allows formation of Community Solar programs,
through which state businesses and residents can purchase locally-produced solar
power on a virtual basis instead of installing solar systems on their own houses and
buildings.

SB 350: Enacted in 2015, it requires the state to use 50 percent renewable power by
2030 and to double energy efficiency in existing buildings by then.

Net Energy Metering: A California Public Utilities Commission policy that has
advanced solar energy by allowing utility customers with solar rooftops to get paid by
utilities at the retail rate for power produced by their systems on sunny days that they do
not consume themselves. This power feeds the grid and is used by neighbors.

The Low Carbon Fuel Standard: The California Air Resources Board’s low carbon fuel
standard requires a 10 percent reduction in the carbon content of transportation fuels by
2020.

Governor’s Distributed Energy Goal: Gov. Jerry Brown has set a state goal of seeing
that 12,000 MW of distributed energy capacity is developed in California by 2020.
Distributed energy systems are solar rooftops, other small-scale solar systems within
utility distribution systems, fuel cells, and other systems usually located on utility
customer premises.

Governor’s Executive Order B-30-15: The Governor has ordered the state to reduce

greenhouse gas emissions to 40 percent below 1990 levels by 2030 and to 80 percent
below 1990 levels by 2050.

28



Appendix 4
Selected Financing Programs
There are a variety of renewable energy subsidy programs available from state
government agencies. Here is a brief list of programs, with some links for further

information and attachments providing details:

CEC 1 Percent Loan Program for Municipalities:
http://www.energy.ca.gov/contracts/PON-13-401/

Electric Program Investment Charge Program:
http://www.energy.ca.gov/contracts/epic.html

A portion of the money is administered by CEC, while a smaller portion is administered
by the utilities, including SCE.

CEC Solicitations, including for the Electric Program Investment Charge:
http://www.enerqy.ca.gov/contracts/

Online Guide to Financing/Funding Programs:
http://www.coolcalifornia.org/funding-wizard-home (will be operating in December)

Should the city partner with the school district on a project, the school district could
obtain grant funds from the Proposition 39 program:
http://www.energy.ca.gov/efficiency/proposition39/index.html

In addition, it remains possible that new money may be included in the upcoming state
budget for 2016-17 and into the future from the carbon cap-and-trade program auction
revenues. The state’s second draft investment plan can be found here:

CARB Investment Plan: http://www.arb.ca.gov/cc/capandtrade/auctionproceeds/draft-
second-investment-plan.pdf

The California Treasurer’s Office through its California Alternative Energy & Advanced
Transportation Financing Authority also offers financial programs for city clean energy
projects. Details can be found here: www.treasurer.ca.gov/caeatfa

Regionally, the South Coast Air Quality Management District has funded renewable
energy programs. Programs include the district’'s Technology Advancement Office
program and soon to come a program funded by power plant operators to mitigate
emissions. The spending plan for this program restricts funding to projects within 10
miles around power plants that have availed themselves of the mitigation fee option to
offset their emissions. So far, no plants within 10 miles of South Pasadena have availed
themselves of the fee option. However, at least one power plant in Burbank is expected
to use the program when it is rebuilt, which would provide money for which South
Pasadena could compete.

29


http://www.energy.ca.gov/contracts/PON-13-401/
http://www.energy.ca.gov/contracts/epic.html
http://www.energy.ca.gov/contracts/
http://www.coolcalifornia.org/funding-wizard-home
http://www.energy.ca.gov/efficiency/proposition39/index.html
http://www.arb.ca.gov/cc/capandtrade/auctionproceeds/draft-second-investment-plan.pdf
http://www.arb.ca.gov/cc/capandtrade/auctionproceeds/draft-second-investment-plan.pdf
http://www.treasurer.ca.gov/caeatfa

SCAQMD also administers programs to fund clean transportation (The Carl Moyer
Memorial program and the Mobile Source Review Committee program), which
conceivably could be drawn on to help fund a project that includes a clean
transportation element, such solar electrolysis to produce hydrogen for fuel cell vehicles
or a solar charge port, perhaps virtual, to charge electric vehicles.

30



ATTACHMENT 2
Redline Edits of Discussion Draft Submitted by
Renewable Energy Council Members



Discussion Draft — Andy Eaton Redline Version

A Clean Energy Pathway for South Pasadena:
A Report by the City’s Renewable Energy Council

May 23, 2016



Renewable Energy Council Members:

Andrew Eaton (Technical Subcommittee)

William Glauz (Vice Chair, Technical Subcommittee)
Kim Hughes (Public Affairs Subcommittee)

William J. Kelly (Chair, Public Affairs Subcommittee)
Alexander Kung (Finance Subcommittee)

Charles Li (Finance Subcommittee)

Carl G. Marziali (Public Affairs Subcommittee)
Daniel Snowden-Ift (Technical Subcommittee)

Daryl Trinh (Finance Subcommittee)

Richard Schneider (City Council Liaison)

Chris Castruita (City Staff Liaison)

Cover Photo: The 12,000 square foot roof of South Pasadena’s Wilson Reservoir is big
enough to install a 140 kV solar system, which would reduce the facility’s power bill for
pumping water by about $32,000 annually. The recently rebuilt Wilson Reservoir in San
Gabriel is where most of the city’s water is pumped from wells. It then is pumped uphill
to South Pasadena, some three miles away. Wilson Reservoir accounts for over half the
city’s electricity usage.
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A Clean Energy Pathway for South Pasadena:
A Report by the City’s Renewable Energy Council

Summary of Recommendations: Commented [AEL]: Suggest ordering these by near term first
and then mid term

o Install solar systems at City Hall and at Wilson Reservoir as soon as possible. The
systems will provide a net cash flow benefit to the city immediately using low-interest
financing from the California Energy Commission. (Near-term)

¢ Include a solar energy emphasis at the City’s Clean Air Car Show. Increase the focus on
energy efficiency, rooftop solar systems, and renewable energy opportunities in City
communications and outreach to the community. (Near-term)

e Obtain an updated energy efficiency audit. The last one was done in 2009 and
technology has evolved rapidly since then. The cheapest energy is energy not used.
(Near-term)

e Make use of biogas either by contracting for the City’s gas directly with a biogas supplier
(mid-term) and/or through purchasing carbon offsets and renewable energy credits that

represent biogas energy. Purchasing carbon offsets would be particularly useful to make
City vehicles run on virtual renewable fuel relatively quickly (Near-term).

« [ Formatted: Font: (Default) Arial, Italic

e Add an energy storage battery system to the solar system at City Hall, sized sufficiently [Formatted: Normal, No bullets or numbering

to power any City Emergency Operations Center set up there. (Mid-term)

e Explore creating a Community Solar program in South Pasadena, which would involve
installing additional solar systems. City residents and businesses then would be able to
use virtual solar energy from the Community Solar system, which would be publicly
owned or could be built under a public-private partnership. (Mid-term)

e Monitor and evaluate participating in any Los Angeles County Community Choice
Aggregation program, which would allow public purchase and production of power for
residents and businesses, rather than utility purchase and production, potentially at a
lower cost and at a higher level of renewable energy than available from Southern
California Edison. (Mid-term)
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Introduction:

California is a world leader in the transition from polluting fossil fuel to clean, renewable
energy. To facilitate the monumental change, the state has established an extensive set
of programs to help residents, businesses, and local governments employ new
technologies—Ilike rooftop solar systems—to save money, spur new economic and job
opportunities, and reduce their carbon foot prints.

State policies and laws enacted over the past 15 years have continually raised the bar
for the clean energy economy transition, with the state now targeting 50 percent
renewable electricity by 2030. They follow on the wings of the state’s earlier drive
beginning in the late 1940s to rid the air of toxic industrial and automotive smog,
particularly in the Los Angeles area. Today, the overriding imperative is the need to
stabilize the climate of a planet that's warming—it seems increasingly rapidly—due
largely to fossil fuels, but also due to use of other resources to support a growing
population. To stabilize climate, scientists tell us that greenhouse gas emissions
must be reduced 80 percent by 2050, just 34 short years away. This is California’s
goal and achieving it will require participation from virtually every resident and
institution in the state.

To help enable participation, the state has created not only mandates, but also a
network of opportunities and incentives that residents and cities can seize on to do their
part on climate change, which some call the greatest challenge facing today’s young
and future generations. These opportunities and incentives combine both market
approaches and financial assistance programs, which while complex, increasingly have
helped municipal governments and other public institutions up and down the state.
Cities have successfully used state policies to employ photovoltaic solar energy
systems in an increasing number of settings—from reservoirs to city halls—increase
energy efficiency in their operations, and reduce emissions from their vehicle fleets.
This not only creates a healthier and more sustainable environment, but also monetary
savings.

To investigate how South Pasadena can play its part in the clean energy revolution, the
City Council late last year appointed nine South Pasadena residents with expertise in
energy to the Renewable Energy Council. Its task was to evaluate opportunities for the
City to employ renewable energy at its facilities and to lay out ideas for stimulating a
shift toward clean energy throughout the community. The Council began meeting
immediately and is pleased to present these recommendations, which outline what it
believes is a realistic pathway for the City to increase use of renewable energy and
reduce its carbon footprint over the years ahead. The Council, particularly its Technical
Subcommittee, evaluated solar systems at Wilson Reservoir and City Hall on a detailed
basis, analyzing the engineering and economic details. Indeed, its recommendation to
install solar systems on these two facilities is the Council’'s most well formulated and
immediately important recommendation. Other recommendations in this report, while
also important, were analyzed at the conceptual level.
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A Path for South Pasadena:

South Pasadena is a mature, small city with limited staff resources and a limited tax
base. In evaluating its recommendations, the Council kept this in mind. Another major
constraint for the Council was to develop recommendations that are compatible with
tariffs and policies of the two energy utilities that serve the community: Southern
California Edison and Southern California Gas Co. Unlike some communities with their
own municipal energy utilities that have the ability to set their own rules regarding the
terms of interconnecting renewable energy systems to the grid, South Pasadena and its
residents are bound by terms set by the California Public Utilities Commission for
investor-owned utilities.

After studying options, the Council recommends concentrating on three specific
strategies: most importantly solar systems, second, strong efforts to improve underlying
enerqgy efficiency rerewable-nratural-gas{alse-known-as-biegas), and_third, renewable
natural gas (also known as biogas)-strong-efferts-to-improve-underlying-energy
efficieney. The Council will remain available to help the City Staff and City Council
implement these strategies, including helping to structure any requests for proposals
and evaluating resulting proposals.

Solar System Opportunities:

The most immediate solar opportunity for the city is to install two systems: a solar
rooftop system at Wilson Reservoir in San Gabriel and another at city owned parking
lots near City Hall to provide power for the Police and Fire Departments and also the
City administrative building and Council Chamber. The Council found that with generous
1 percent, 20-year financing available through the California Energy Commission,
installing the two recommended systems would reduce the City’s overall $1 million a
year electricity bill by $70,000 annually, and provide a positive cash flow effect for the
city after making the loan payments, even in the first year of operation. The two
systems also will reduce greenhouse gas emissions by 260 metric tons annually, the
equivalent of eliminating emissions from 56 cars. (Details of this recommendation to
install two solar systems are outlined in Appendix A of this document.)

Time to install these systems using this financing and under the terms of the Southern
California Edison tariff is limited. First, financing under the Energy Commission program
is limited and offered on a first-come, first-served basis, meaning that it is finite and
could run out. Second, Southern California Edison caps the amount of solar power that
can be installed throughout its sprawling territory under an available favorable
renewable tariff-for\Wilsen-Reserveir. Once the cap is reached this tariff's favorable
terms will no longer be available to South Pasadena, unless the cap is lifted by the
California Public Utilities Commission.
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This plot shows the cumulative net monetary effect on the City of installing
solar arrays on the Wilson Reservoir and City Hall parking lots under the
ECAA financing scheme.

The Council also evaluated the West Side Reservoir and Garfield Reservoir. It found
that site factors or tariff terms limit solar opportunities at this time. While Garfield
Reservoir would be the best location to place solar from a site perspective, tariff
limitations make it difficult to do so, though not impossible. The current problem is that
Garfield typically uses little electricity compared to the large roof area available for
placing solar panels. Covering the roof with panels—which would dramatically reduce
the relative cost of a solar system there—would result in more power production than
could be consumed onsite at the reservoir, a situation generally not allowed under
Southern California Edison tariffs. In short, the tariffs generally require that a rooftop
solar system’s output over a year does not exceed the facility’s power demand as
measured at the Southern California Edison meter. Fortunately new opportunities are
opening_such as the Community Solar program, which could provide a justification for
installing a solar system on the Garfield roof. Further details of this program are shown
later in this report.-

Also on a near-term basis, the Council recommends that to help build residents’
awareness and support for clean energy, the City should expand what’s been
commonly known as the South Pasadena Clean Car Show to provide a greater focus on
opportunities for households and businesses to install solar systems, beginning with the
next event. To do this, the City would enlist solar companies to exhibit and include a

Discussion Draft — Andy Eaton Redline Version



presentation to update the community on City renewable energy efforts and on
opportunities available to the broader community. The Council also recommends that
the City highlight renewable energy and energy efficiency, as it does water efficiency, in
its communications with residents and businesses, including articles in its newsletter,
developing a renewable energy/energy efficiency page on its website, and making use
of other opportunities. The Council can offer some assistance in these efforts, at least
initially. The Natural Resources & Environmental Commission also could serve as a
focal point for providing content for city communications related to renewable energy
and energy efficiency.

Looking to the \medium-terml, as the City begins to make plans for an emergency
operations center, especially if it chooses to retrofit the City Council Chamber to serve
as such when needed, it should take advantage of the City Hall solar system to power
the facility. During emergencies, such as the major wind storm in 2011 that left the city
in the dark, many for up to five days, power outages are common and often widespread.
Yet, solar panels at City Hall could provide clean power for the emergency operations
facility 24-7 by adding an energy storage battery system sized to match the center’s
maximum power load. Nissan, for instance, recently announced a system, known as the
xStorage System, which can be installed for $4,500. (Note: more than one battery pack
may be needed, depending upon the emergency center’s load requirements.).

Teslais plannlng to roII outa second version of its Powerwall battery pack later this

The Nissan xStorage device, which can store
power from solar panels for use at night and on
cloudy days, will retail for around $4,500. It
uses lithium ion batteries, the same as used in
its electric car, The Leaf.

Also in the medium-term, the Council recommends that the City explore making use of
a new tariff that will soon become available from Southern California Edison called the
Green Tariff Shared Renewables program. The California Public Utilities Commission
closed the proceeding to enable this new tariff—more commonly known as Community
Solar or Solar Shares—in early May and the utility is expected to accept offers from
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program developers through its semi-annual Renewable Auction Mechanism
procurement program. Under this option, Southern California Edison would purchase
the output from a solar project (which could actually be an amalgamation of several
individual installations scattered around at City facilities, schools, and businesses) to
virtually serve the power needs of its South Pasadena customers who choose to
subscribe to the community solar program under terms offered by Southern California
Edison. Establishing a Community Solar program here would provide opportunities for
residents, businesses, schools, and churches who cannot install solar systems—for
instance tenants, those with shaded rooftops, condo owners, etc.—with an opportunity
to get locally-generated, community-owned renewable power on a virtual basis. To
pursue this option, the Council recommends that the City seek to partner with a
developer that could set up the Community Solar program with limited City Staff
involvement.

Garfield Reservoir, once reconstructed, will have a rooftop big enough to install a 1 MW
solar energy system. It could serve as the anchor location for installing a solar system to
provide power for an eventual South Pasadena Community Solar program, that would
allow the city and conceivably local schools, businesses, churches, and residents to
make use of locally produced solar energy on a virtual basis by agreeing to purchase a
share of the program’s output.

A potential mid-term twist in this strategy—and one that the Council recommends the
City should carefully track and eventually weigh participating in—is the possibility that
Los Angeles County may form a community choice aggregation program. State law
provides municipal governments the right to purchase and produce power in place of

the local investor-owned utility by forming a community choice program. Once formed,
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residents and businesses in community choice areas automatically are enrolled in the
program, unless they choose to opt out and keep getting power contracted for or
produced by the utility. In community choice program areas, the utility continues to
distribute and bill for the power, even though it is purchased or produced by the
program manager. To date, Marin County, Sonoma County, and the cities of Lancaster
and San Francisco have formed and successfully launched community choice
programs. Since Marin Clean Energy was formed in 2008, it has expanded to include
unincorporated Napa County and the cities of Benicia, El Cerrito, Richmond and San
Pablo. Existing programs typically offer their local residents and businesses options for
up to 100 percent renewable energy, and base power rates that are a bit less costly
than offered by the local investor-owned utility. Many other jurisdictions—from the
state’s North Coast counties to the City of San Diego—are in the process of moving to
community choice aggregation.

Here in the local area, the Los Angeles County feasibility study is due toward the end of
2016 or early in 2017. If it shows that a program could be favorable, the County could
choose to move to community choice for unincorporated areas and likely allow cities to
opt-in on behalf of their residents and businesses. In other counties with programs,
cities that opt in get a seat on the governing board of the new entity established to run
the choice program. One of the biggest wildcards in evaluating whether to go forward
will be Southern California Edison’s calculation of the so-called power charge
indifference adjustment, often called the PCIA. The adjustment is a fee that the Public
Utilities Commission allows investor-owned utilities to levy on choice programs to cover
the cost of stranded power production contracts entered into by the local utility on behalf
of their customers to provide power going forward. The fee and PUC rules for
calculating it can be a significant factor in determining whether choice programs can
match or beat utility power prices. The situation is dynamic, with choice programs and
utilities arguing at the PUC about how the fee should be applied going forward.

Biogas Opportunities:

While solar systems can supply electricity for buildings and even electric car charging
stations, city buildings also rely on natural gas for hot water heating, heat, and other
thermal power needs. In addition, city vehicles burn gasoline and diesel fuel. While
electric and natural gas vehicles are available, heavy-duty models generally have
proven prohibitively costly for South Pasadena. On the light-duty vehicle side, Police
Department needs have made it challenging to purchase and use clean-fueled vehicles,
which have limited range. It also should be noted that natural gas, or methane,
increasingly produced by hydro-fracturing (commonly called fracking), is fraught with
environmental problems. Moreover, well-based methane is not renewable. In addition,
natural gas is a powerful greenhouse gas, with a warming potential more than 80 times
that of carbon dioxide.

To address the city’s use of natural gas and of non-renewable fuels in vehicles, the

Council recommends that the city make use of biogas in the near- to medium-term, a
renewable form of methane produced by livestock operations, landfills, and sewage
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treatment plants. Growing populations using more resources (i.e., food, paper, and
other organic materials) and growing livestock herds are accelerating production of
biogas, a useful energy resource that can be employed as_a renewable substitute for
conventional natural gas. What makes biogas renewable, is that it begins as plant
material, is converted to methane by biological processes, and then when emitted to the
air ultimately in-is taken in by plants as a building block for growth in an endless cycle.
By contrast, conventional natural gas use results in the release of carbon to the
atmosphere that was once isolated from the ecosphere in deep geological formations,
something that creates an imbalance.

To make use of biogas, the city has two opportunities. First of all, California is a choice
state when it comes to service by its investor-owned natural gas utilities. Choice gives
gas utility customers the option of purchasing gas from independent providers rather
than relying on gas purchased by the utility on behalf of its customers. While it is more
expensive, companies currently supply biogas by dispatching it into the nation’s natural
gas pipeline system. South Pasadena could arrange to purchase its gas from one of
these companies under a biogas purchase agreement.

r —

o~

Here at this biogas energy project, methane from livestock waste is captured and
burned to produce electricity. The renewable energy attributes and carbon emission
reduction values of such projects are packaged and sold to individuals and
organizations seeking to offset their carbon emissions and/or meet renewable energy
goals at a nominal price equal to about $12 per ton of carbon dioxide emissions
reduced, the going rate in California’s carbon cap-and-trade market.

Another way to make use of biogas, and one that’s easier, is for the city to purchase the

renewable energy attribute or carbon offset values of biogas, which can be sold
separately. In this way, the City could offset emissions from a variety of energy uses
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which it can’t do with solar energy. Renewable energy credits or carbon offsets could be
used to turn South Pasadena’s vehicle fleet, for instance, into one that virtually operates
on renewable energy, as well as its buildings. Even travel by City Council Members and
Staff, for instance to the California League of Cities conference, could be offset.

The way it works is as follows, when a person or organization purchases a carbon offset
or renewable energy credit, it stems from bioenergy or forestry carbon sequestration
projects. Bioenergy projects typically involve, for instance, capturing methane produced
at a hog, dairy, or other livestock operation and using it to make electricity or injecting it
into the gas pipeline system. These uses are renewable and also reduce the need to
burn fossil fuel to make power and to drill for natural gas to fill pipelines.

The Council recommends that the City in the near-term purchase carbon offsets or
renewable energy credits on a menu-based approach, starting for instance with enough
to offset emissions from its heavy-duty vehicles and police cars. Offsets generally are
available by the year or in increments of a thousand pounds so purchases can be
scaled as is needed and affordable. The offsets are fully verified by third-party
certification organizations, such as the Climate Action Reserve, a registry approved by
the California Air Resources Board for certifying offsets. The number of offsets also
could be expanded after gaining experience. Currently, TerraPass, for instance, sells
carbon offsets for about $5.95 per 1,000 pounds of emissions. So to offset emissions
from a 2016 model light-duty Ford Police car driven 10,000 miles a year would cost the
city $53.55.

Energy Efficiency:

Hand-in-hand with installing solar systems at City Hall and Wilson Reservaoir, the
Council recommends that the city immediately obtain an updated energy efficiency
audit. Programs are offered by all state energy utilities. The City should implement
measures with paybacks in the 3 to 5 year range, or that payback more quickly. It
should_then plan for those with longer paybacks.

South Pasadena had an energy efficiency audit in 2009 arranged by Southern California
Edison. It outlined a series of measures, which the city has largely undertaken.
However, years have gone by since that audit and the world has changed. In the
interim, the state has updated its building code for efficiency, both the state and federal
government have updated efficiency standards for energy-using devices, and the
federal government has revamped and reinvigorated its Energy Star program. In
addition, recently enacted SB 350 calls for a 50 percent improvement in building energy
efficiency by 2030. The new standards and policies reflect rapid advances in
technologies, which are eclipsing an earlier array of energy efficient products in the
market place. One of the most visible examples is the rise of LEDs in the lighting market
and the effective ban (except for specialty uses) of common incandescent lights. LEDs,
which are rapidly falling in price, last longer than compact fluorescent bulbs because
they are meant to be turned on and off frequently, and provide high quality illumination
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properties. From appliances to heating, ventilation, and air conditioning systems, there
have been similar advances.

Another energy efficiency strategy the Council recommends the City consider in the
mid-term is to review its procurement policy to make sure it specifies purchase of
energy efficient devices, such as computers, screens, printers, etc., to reduce plug-load
in City buildings. This is something that the Natural Resources & Environmental
Commission is planning to do under its 2016-17 work plan, which is being finalized.

Finally, the city recommends a continued focus on water conservation even as the
drought eases. Less water use equates to less water pumping from the City’s wells
uphill to the City, which equals less energy use. In short, water efficiency and energy
efficiency are one and the same.

Green Fund:

In the mid- to long-term, the Council recommends that the City consider forming a
Green Fund, which would be used to finance renewable energy projects. This would
involve dedicating a portion of the city’s reserves to initially capitalize the fund. As
savings accumulate from clean energy projects, the money could replenish the fund and
be used to fund additional projects.

Conclusion:

The Council has identified what it believes are realistic steps South Pasadena, a small
city with limited resources, can undertake to make greater use of renewable energy in
the near to mid-term, with the most immediate opportunities being to install solar
systems at City Hall and Wilson Reservoir. As the city evaluates and pursues these
recommendations, it also recommends that the City leave the Council intact and
continue to draw on it to assist in the implementation phase.
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Appendices:
Appendix A: Technical Subcommittee Report

Appendix B: Finance Subcommittee Report
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Appendix C:

Selected Applicable State Laws & Policies
On Renewable Energy/Climate Change

AB 32: Known as the California Global Warming Solutions Act of 2006, this landmark
law requires the state to cut its greenhouse gas emissions.

SB 43: Enacted in 2013, this statute allows formation of Community Solar programs,
through which state businesses and residents can purchase locally-produced solar
power on a virtual basis instead of installing solar systems on their own houses and
buildings.

SB 350: Enacted in 2015, it requires the state to use 50 percent renewable power by
2030 and to double energy efficiency in existing buildings by then.

Net Energy Metering: A California Public Utilities Commission policy that has
advanced solar energy by allowing utility customers with solar rooftops to get paid by
utilities at the retail rate for power produced by their systems on sunny days that they do
not consume themselves. This power feeds the grid and is used by neighbors.

The Low Carbon Fuel Standard: The California Air Resources Board’s low carbon fuel
standard requires a 10 percent reduction in the carbon content of transportation fuels by
2020.

Governor’s Distributed Energy Goal: Gov. Jerry Brown has set a state goal of seeing
that 12,000 MW of distributed energy capacity is developed in California by 2020.
Distributed energy systems are solar rooftops, other small-scale solar systems within
utility distribution systems, fuel cells, and other systems usually located on utility
customer premises.

Governor’s Executive Order B-30-15: The Governor has ordered the state to reduce

greenhouse gas emissions to 40 percent below 1990 levels by 2030 and to 80 percent
below 1990 levels by 2050.
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Selected Financing Programs

There are a variety of renewable energy subsidy programs available from state
government agencies. Here is a brief list of programs, with some links for further
information and attachments providing details:

CEC 1 Percent Loan Program for Municipalities:
http://www.energy.ca.gov/contracts/PON-13-401/

Electric Program Investment Charge Program:
http://www.energy.ca.gov/contracts/epic.html

A portion of the money is administered by CEC, while a smaller portion is administered
by the utilities, including SCE.

CEC Solicitations, including for the Electric Program Investment Charge:
http://www.energy.ca.gov/contracts/

Online Guide to Financing/Funding Programs:
http://www.coolcalifornia.org/funding-wizard-home (will be operating in December)

Should the city partner with the school district on a project, the school district could
obtain grant funds from the Proposition 39 program:
http://www.enerqgy.ca.gov/efficiency/proposition39/index.html

In addition, it remains possible that new money may be included in the upcoming state
budget for 2016-17 and into the future from the carbon cap-and-trade program auction
revenues. The state’s second draft investment plan can be found here:

CARB Investment Plan: http://www.arb.ca.gov/cc/capandtrade/auctionproceeds/draft-
second-investment-plan.pdf

The California Treasurer’s Office through its California Alternative Energy & Advanced
Transportation Financing Authority also offers financial programs for city clean energy
projects. Details can be found here: www.treasurer.ca.gov/caeatfa

Regionally, the South Coast Air Quality Management District has funded renewable
energy programs. Programs include the district's Technology Advancement Office
program and soon to come a program funded by power plant operators to mitigate
emissions. The spending plan for this program restricts funding to projects within 10
miles around power plants that have availed themselves of the mitigation fee option to
offset their emissions. So far, no plants within 10 miles of South Pasadena have availed
themselves of the fee option. However, at least one power plant in Burbank is expected
to use the program when it is rebuilt, which would provide money for which South
Pasadena could compete.
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SCAQMD also administers programs to fund clean transportation (The Carl Moyer
Memorial program and the Mobile Source Review Committee program), which
conceivably could be drawn on to help fund a project that includes a clean
transportation element, such solar electrolysis to produce hydrogen for fuel cell vehicles
or a solar charge port, perhaps virtual, to charge electric vehicles.
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A Clean Energy Pathway for South Pasadena:
A Report by the City’s Renewable Energy Council

May 23, 2016



Renewable Energy Council Members:

Andrew Eaton (Technical Subcommittee)

William Glauz (Vice Chair, Technical Subcommittee)
Kim Hughes (Public Affairs Subcommittee)

William J. Kelly (Chair, Public Affairs Subcommittee)
Alexander Kung (Finance Subcommittee)

Charles Li (Finance Subcommittee)

Carl G. Marziali (Public Affairs Subcommittee)
Daniel Snowden-Ift (Technical Subcommittee)

Daryl Trinh (Finance Subcommittee)

Richard Schneider (City Council Liaison)

Chris Castruita (City Staff Liaison)

Cover Photo: The 12,000 square foot roof of South Pasadena’s Wilson Reservoir is big
enough to install a 140 kV solar system, which would reduce the facility’s power bill for
pumping water by about $3217,000 annually. The recently rebuilt Wilson Reservoir in
San Gabriel is where most of the city’s water is pumped from wells. It then is pumped
uphill to South Pasadena, some three miles away. Wilson Reservoir accounts for over
half the city’s electricity usage.
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A Clean Energy Pathway for South Pasadena:
A Report by the City’s Renewable Energy Council

Summary of Recommendations:

o Install solar systems at City Hall and at Wilson Reservoir as soon as possible. The
systems will provide a net cash flow benefit to the city immediately using low-interest
financing from the California Energy Commission. (Near-term)

¢ Include a solar energy emphasis at the City’s Clean Air Car Show. Increase the focus on
energy efficiency, rooftop solar systems, and renewable energy opportunities in City
communications and outreach to the community. (Near-term)

e Add an energy storage battery system to the solar system at City Hall, sized sufficiently
to power any City Emergency Operations Center set up there. (Mid-term)

e Explore creating a Community Solar program in South Pasadena, which would involve
installing additional solar systems. City residents and businesses then would be able to
use virtual solar energy from the Community Solar system, which would be publicly
owned or could be built under a public-private partnership. (Mid-term)

e Monitor and evaluate participating in any Los Angeles County Community Choice
Aggregation program, which would allow public purchase and production of power for
residents and businesses, rather than utility purchase and production, potentially at a
lower cost and at a higher level of renewable energy than available from Southern
California Edison. (Mid-term)

e Make use of biogas either by contracting for the City’s gas directly with a biogas supplier
(mid-term) and/or through purchasing carbon offsets and renewable energy credits that
represent biogas energy. Purchasing carbon offsets would be particularly useful to make
City vehicles run on virtual renewable fuel relatively quickly (Near-term)

o Obtain an updated energy efficiency audit. The last one was done in 2009 and

technology has evolved rapidly since then. The cheapest energy is energy not used.
(Near-term)

“ [ Formatted: Font: (Default) Arial, Italic ]
Formatted: Indent: Left: 0.5", Space After: 10 pt, No }

A

e Investigate opportunities to convert the City’s vehicle fleet to electric or alternate ffuels.

bullets or numbering
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Introduction:

California is a world leader in the transition from polluting fossil fuel to clean, renewable
energy. To facilitate the monumental change, the state has established an extensive set
of programs to help residents, businesses, and local governments employ new
technologies—Ilike rooftop solar systems—to save money, spur new economic and job
opportunities, and reduce their carbon foot prints.

State policies and laws enacted over the past 15 years have continually raised the bar
for the clean energy economy transition, with the state now targeting 50 percent
renewable electricity by 2030. They follow on the wings of the state’s earlier drive
beginning in the late 1940s to rid the air of toxic industrial and automotive smog,
particularly in the Los Angeles area. Today, the overriding imperative is the need to
stabilize the climate of a planet that's warming—it seems increasingly rapidly—due
largely to fossil fuels, but also due to use of other resources to support a growing
population. To stabilize climate, scientists tell us that greenhouse gas emissions must
be reduced 80 percent by 2050, just 34 short years away. This is California’s goal and
achieving it will require participation from virtually every resident and institution in the
state.

To help enable participation, the state has created not only mandates, but also a
network of opportunities and incentives that residents and cities can seize on to do their
part on climate change, which some call the greatest challenge facing today’s young
and future generations. These opportunities and incentives combine both market
approaches and financial assistance programs, which while complex, increasingly have
helped municipal governments and other public institutions up and down the state.
Cities have successfully used state policies to employ photovoltaic solar energy
systems in an increasing number of settings—from reservoirs to city halls—increase
energy efficiency in their operations, and reduce emissions from their vehicle fleets.
This not only creates a healthier and more sustainable environment, but also monetary
savings.

To investigate how South Pasadena can play its part in the clean energy revolution, the
City Council late last year appointed nine South Pasadena residents with expertise in
energy to the Renewable Energy Council. Its task was to evaluate opportunities for the
City to employ renewable energy at its facilities and to lay out ideas for stimulating a
shift toward clean energy throughout the community. The Council began meeting
immediately and is pleased to present these recommendations, which outline what it
believes is a realistic pathway for the City to increase use of renewable energy and
reduce its carbon footprint over the years ahead. The Council, particularly its Technical
Subcommittee, evaluated solar systems at Wilson Reservoir and City Hall on a detailed
basis, analyzing the engineering and economic details. Indeed, its recommendation to
install solar systems on these two facilities is the Council’'s most well formulated and
immediately important recommendation. Other recommendations in this report, while
also important, were analyzed at the conceptual level.
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A Path for South Pasadena:

South Pasadena is a mature, small city with limited staff resources and a limited tax
base. In evaluating its recommendations, the Council kept this in mind. Another major
constraint for the Council was to develop recommendations that are compatible with
tariffs and policies of the two energy utilities that serve the community: Southern
California Edison and Southern California Gas Co. Unlike some communities with their
own municipal energy utilities that have the ability to set their own rules regarding the
terms of interconnecting renewable energy systems to the grid, South Pasadena and its
residents are bound by terms set by the California Public Utilities Commission for
investor-owned utilities.

After studying options, the Council recommends concentrating on three specific

strategies: most importantly solar systems, renewable natural gas (also known as Commented [02]: Electrification or alternative fueled vehicles

biogas), and strong efforts to improve underlying energy efficiency. The Council will could be added here.
remain available to help the City Staff and City Council implement these strategies,

including helping to structure any requests for proposals and evaluating resulting

proposals.

Solar System Opportunities:

The most immediate solar opportunity for the city is to install two systems: a solar
rooftop system at Wilson Reservoir in San Gabriel and another at city parking lots near
City Hall to provide power for the Police and Fire Departments and also the City
administrative building and Council Chamber. The Council found that with generous 1
percent, 20-year financing available through the California Energy Commission,
installing the two recommended systems would reduce the City’s overall $1 million a
year electricity bill by $70,000 annually, and provide a positive cash flow effect for the
city after making the loan payments, even in the first year of operation. The two systems
also will reduce greenhouse gas emissions by 260 tons annually, the equivalent of
eliminating emissions from 56 cars. (Details of this recommendation to install two solar
systems are outlined in Appendix A of this document.)

Time to install these systems using this financing and under the terms of the Southern
California Edison tariff is limited. First, financing under the Energy Commission program
is limited and offered on a first-come, first-served basis, meaning that it is finite and
could run out. Second, Southern California Edison caps the amount of solar power that
can be installed throughout its sprawling territory under an available renewable tariff for
Wilson Reservoir. Once the cap is reached this tariff's favorable terms will no longer be
available to South Pasadena, unless the cap is lifted by the California Public Utilities
Commission.
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This plot shows the cumulative net monetary effect on the City of installing
solar arrays on the Wilson Reservoir and City Hall under the ECAA financing
scheme.

The Council also evaluated the West Side Reservoir and Garfield Reservoir. It found
that site factors or tariff terms limit solar opportunities at this time. While Garfield
Reservoir would be the best location to place solar from a site perspective, tariff
limitations make it difficult to do so, though not impossible. The current problem is that
Garfield typically uses little electricity compared to the large roof area available for
placing solar panels. Covering the roof with panels—which would dramatically reduce
the cost of a solar system there—would result in more power production than could be
consumed onsite at the reservoir, a situation generally not allowed under Southern
California Edison tariffs. In short, the tariffs generally require that a rooftop solar
system’s output over a year does not exceed the facility’s power demand as measured
at the Southern California Edison meter. Fortunately new opportunities are opening.

Also on a near-term basis, the Council recommends that to help build residents’
awareness and support for clean energy, the City should expand what’s been
commonly known as the South Pasadena Clean Car Show to provide a greater focus on
opportunities for households and businesses to install solar systems, beginning with the
next event. To do this, the City would enlist solar companies to exhibit and include a
presentation to update the community on City renewable energy efforts and on
opportunities available to the broader community. The Council also recommends that
the City highlight renewable energy and energy efficiency, as it does water efficiency, in
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its communications with residents and businesses, including articles in its newsletter,
developing a renewable energy/energy efficiency page on its website, and making use
of other opportunities. The Council can offer some assistance in these efforts, at least
initially. The Natural Resources & Environmental Commission also could serve as a
focal point for providing content for city communications related to renewable energy
and energy efficiency.

Looking to the medium-term, as the City begins to make plans for an emergency
operations center, especially if it chooses to retrofit the City Council Chamber to serve
as such when needed, it should take advantage of the City Hall solar system to power
the facility. During emergencies, such as the major wind storm in 2011 that left the city
in the dark, many for up to five days, power outages are common and often widespread.
Yet, solar panels at City Hall could provide clean power for the emergency operations
facility 24-7 by adding an energy storage battery system sized to match the center’s
maximum power load. Nissan, for instance, recently announced a system, known as the
xStorage System, which can be installed for $4,500. Tesla is planning to roll out a
second version of its Powerwall battery pack later this year. Pricing is uncertain. (Note:
more than one battery pack may be needed, depending upon the emergency center’s
load requirements.)

The Nissan xStorage device, which can store
power from solar panels for use at night and on
cloudy days, will retail for around $4,500. It
uses lithium ion batteries, the same as used in
its electric car, The Leaf.

Also in the medium-term, the Council recommends that the City explore making use of
a new tariff that will soon become available from Southern California Edison called the
[Green Tariff Shared Renewables programl. The California Public Utilities Commission
closed the proceeding to enable this new tariff—more commonly known as Community
Solar or Solar Shares—in early May and the utility is expected to accept offers from
program developers through its semi-annual Renewable Auction Mechanism
procurement program. Under this option, Southern California Edison would purchase
the output from a solar project (which could actually be an amalgamation of several
individual installations scattered around at City facilities, schools, and businesses) to
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virtually serve the power needs of its South Pasadena customers who choose to
subscribe to the community solar program under terms offered by Southern California
Edison. Establishing a Community Solar program here would provide opportunities for
residents, businesses, schools, and churches who cannot install solar systems—for
instance tenants, those with shaded rooftops, condo owners, etc.—with an opportunity
to get locally-generated, community-owned renewable power on a virtual basis. To
pursue this option, the Council recommends that the City seek to partner with a
developer that could set up the Community Solar program with limited City Staff
involvement.

Garfield Reservoir, once reconstructed, will have a rooftop big enough to install a 1 MW
solar energy system. It could serve as the anchor location for installing a solar system to
provide power for an eventual South Pasadena Community Solar program, that would
allow the city and conceivably local schools, businesses, churches, and residents to
make use of locally produced solar energy on a virtual basis by agreeing to purchase a
share of the program’s output.

A potential mid-term twist in this strategy—and one that the Council recommends the
City should carefully track and eventually weigh participating in—is the possibility that
Los Angeles County may form a community choice aggregation program. State law
provides municipal governments the right to purchase and produce power in place of
the local investor-owned utility by forming a community choice program. Once formed,
residents and businesses in community choice areas automatically are enrolled in the
program, unless they choose to opt out and keep getting power contracted for or
produced by the utility. In community choice program areas, the utility continues to
distribute and bill for the power, even though it is purchased or produced by the
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program manager. To date, Marin County, Sonoma County, and the cities of Lancaster
and San Francisco have formed and successfully launched community choice
programs. Since Marin Clean Energy was formed in 2008, it has expanded to include
unincorporated Napa County and the cities of Benicia, El Cerrito, Richmond and San
Pablo. Existing programs typically offer their local residents and businesses options for
up to 100 percent renewable energy, and base power rates that are a bit less costly
than offered by the local investor-owned utility. Many other jurisdictions—from the
state’s North Coast counties to the City of San Diego—are in the process of moving to
community choice aggregation.

Here in the local area, the Los Angeles County feasibility study is due toward the end of
2016 or early in 2017. If it shows that a program could be favorable, the County could
choose to move to community choice for unincorporated areas and likely allow cities to
opt-in on behalf of their residents and businesses. In other counties with programs,
cities that opt in get a seat on the governing board of the new entity established to run
the choice program. One of the biggest wildcards in evaluating whether to go forward
will be Southern California Edison’s calculation of the so-called power charge
indifference adjustment, often called the PCIA. The adjustment is a fee that the Public
Utilities Commission allows investor-owned utilities to levy on choice programs to cover
the cost of stranded power production contracts entered into by the local utility on behalf
of their customers to provide power going forward. The fee and PUC rules for
calculating it can be a significant factor in determining whether choice programs can
match or beat utility power prices. The situation is dynamic, with choice programs and
utilities arguing at the PUC about how the fee should be applied going forward.

Biogas Opportunities:

While solar systems can supply electricity for buildings and even electric car charging
stations, city buildings also rely on natural gas for hot water heating, heat, and other
thermal power needs. In addition, city vehicles burn gasoline and diesel fuel. While
electric and natural gas vehicles are available, heavy-duty models generally have
proven prohibitively costly for South Pasadena. On the light-duty vehicle side, Police
Department needs have made it challenging to purchase and use clean-fueled vehicles,
which have limited range. It also should be noted that natural gas, or methane,
increasingly produced by hydro-fracturing (commonly called fracking), is fraught with
environmental problems. Moreover, well-based methane is not renewable. In addition,
natural gas is a powerful greenhouse gas, with a warming potential more than 80 times
that of carbon dioxide.

To address the city’s use of natural gas and of non-renewable fuels in vehicles, the
Council recommends that the city make use of biogas in the near- to medium-term, a
renewable form of methane produced by livestock operations, landfills, and sewage
treatment plants. Growing populations using more resources (i.e., food, paper, and
other organic materials) and growing livestock herds are accelerating production of
biogas, a useful energy resource that can be employed as renewable substitute for
conventional natural gas. What makes biogas renewable, is that it begins as plant
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material, is converted to methane by biological processes, and then when emitted to the
air ultimately in taken in by plants as a building block for growth in an endless cycle. By
contrast, conventional natural gas use results in the release of carbon to the
atmosphere that was once isolated from the ecosphere in deep geological formations,
something that creates an imbalance.

To make use of biogas, the city has two opportunities. First of all, California is a choice
state when it comes to service by its investor-owned natural gas utilities. Choice gives
gas utility customers the option of purchasing gas from independent providers rather
than relying on gas purchased by the utility on behalf of its customers. While it is more
expensive, companies currently supply biogas by dispatching it into the nation’s natural
gas pipeline system. South Pasadena could arrange to purchase its gas from one of
these companies under a biogas purchase agreement.
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Here at this biogas energy project, methane from livestock waste is captured and
burned to produce electricity. The renewable energy attributes and carbon emission
reduction values of such projects are packaged and sold to individuals and
organizations seeking to offset their carbon emissions and/or meet renewable energy
goals at a nominal price equal to about $12 per ton of carbon dioxide emissions
reduced, the going rate in California’s carbon cap-and-trade market.

Another way to make use of biogas, and one that’s easier, is for the city to purchase the
renewable energy attribute or carbon offset values of biogas, which can be sold
separately. In this way, the City could offset emissions from a variety of energy uses
which it can’t do with solar energy. Renewable energy credits or carbon offsets could be
used to turn South Pasadena’s vehicle fleet, for instance, into one that virtually operates
on renewable energy, as well as its buildings. Even travel by City Council Members and
Staff, for instance to the California League of Cities conference, could be offset.
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The way it works is as follows, when a person or organization purchases a carbon offset
or renewable energy credit, it stems from bioenergy or forestry carbon sequestration
projects. Bioenergy projects typically involve, for instance, capturing methane produced
at a hog, dairy, or other livestock operation and using it to make electricity or injecting it
into the gas pipeline system. These uses are renewable and also reduce the need to
burn fossil fuel to make power and to drill for natural gas to fill pipelines.

The Council recommends that the City in the near-term purchase carbon offsets or
renewable energy credits on a menu-based approach, starting for instance with enough
to offset emissions from its heavy-duty vehicles and police cars. Offsets generally are
available by the year or in increments of a thousand pounds so purchases can be
scaled as is needed and affordable. The offsets are fully verified by third-party
certification organizations, such as the Climate Action Reserve, a registry approved by
the California Air Resources Board for certifying offsets. The number of offsets also
could be expanded after gaining experience. Currently, TerraPass, for instance, sells
carbon offsets for about $5.95 per 1,000 pounds of emissions. So to offset emissions
from a 2016 model light-duty Ford Police car driven 10,000 miles a year would cost the
city $53.55.

Enerqgy Efficiency:

Hand-in-hand with installing solar systems at City Hall and Wilson Reservoir, the
Council recommends that the city immediately obtain an updated energy efficiency
audit. Programs are offered by all state energy utilities. The City should implement
measures with paybacks in the 3 to 5 year range, or that payback more quickly. It
should plan for those with longer paybacks.

South Pasadena had an energy efficiency audit in 2009 arranged by Southern California
Edison. It outlined a series of measures, which the city has largely undertaken.
However, years have gone by since that audit and the world has changed. In the
interim, the state has updated its building code for efficiency, both the state and federal
government have updated efficiency standards for energy-using devices, and the
federal government has revamped and reinvigorated its Energy Star program. In
addition, recently enacted SB 350 calls for a 50 percent improvement in building energy
efficiency by 2030. The new standards and policies reflect rapid advances in
technologies, which are eclipsing an earlier array of energy efficient products in the
market place. One of the most visible examples is the rise of LEDs in the lighting market
and the effective ban (except for specialty uses) of common incandescent lights. LEDs,
which are rapidly falling in price, last longer than compact fluorescent bulbs because
they are met to be turned on and off frequently, and provide high quality illumination
properties. From appliances to heating, ventilation, and air conditioning systems, there
have been similar advances.

Another energy efficiency strategy the Council recommends the City consider in the
mid-term is to review its procurement policy to make sure it specifies purchase of
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energy efficient devices, such as computers, screens, printers, etc., to reduce plug-load
in City buildings. This is something that the Natural Resources & Environmental
Commission is planning to do under its 2016-17 work plan, which is being finalized.

Finally, the city recommends a continued focus on water conservation even as the
drought eases. Less water use equates to less water pumping from the City’s wells
uphill to the City, which equals less energy use. In short, water efficiency and energy
efficiency are one and the same.

Green Fund:

In the mid- to long-term, the Council recommends that the City consider forming a
Green Fund, which would be used to finance renewable energy projects. This would
involve dedicating a portion of the city’s reserves to initially capitalize the fund. As
savings accumulate from clean energy projects, the money could replenish the fund and
be used to fund additional projects.

Conclusion:

The Council has identified what it believes are realistic steps South Pasadena, a small
city with limited resources, can undertake to make greater use of renewable energy in
the near to mid-term, with the most immediate opportunities being to install solar
systems at City Hall and Wilson Reservoir. As the city evaluates and pursues these
recommendations, it also recommends that the City leave the Council intact and
continue to draw on it to assist in the implementation phase.
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Appendices:
Appendix A: Technical Subcommittee Report

Appendix B: Finance Subcommittee Report
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Appendix C:

Selected Applicable State Laws & Policies
On Renewable Energy/Climate Change

AB 32: Known as the California Global Warming Solutions Act of 2006, this landmark
law requires the state to cut its greenhouse gas emissions.

SB 43: Enacted in 2013, this statute allows formation of Community Solar programs,
through which state businesses and residents can purchase locally-produced solar
power on a virtual basis instead of installing solar systems on their own houses and
buildings.

SB 350: Enacted in 2015, it requires the state to use 50 percent renewable power by
2030 and to double energy efficiency in existing buildings by then.

Net Energy Metering: A California Public Utilities Commission policy that has
advanced solar energy by allowing utility customers with solar rooftops to get paid by
utilities at the retail rate for power produced by their systems on sunny days that they do
not consume themselves. This power feeds the grid and is used by neighbors.

The Low Carbon Fuel Standard: The California Air Resources Board’s low carbon fuel
standard requires a 10 percent reduction in the carbon content of transportation fuels by
2020.

Governor’s Distributed Energy Goal: Gov. Jerry Brown has set a state goal of seeing
that 12,000 MW of distributed energy capacity is developed in California by 2020.
Distributed energy systems are solar rooftops, other small-scale solar systems within
utility distribution systems, fuel cells, and other systems usually located on utility
customer premises.

Governor’s Executive Order B-30-15: The Governor has ordered the state to reduce

greenhouse gas emissions to 40 percent below 1990 levels by 2030 and to 80 percent
below 1990 levels by 2050.
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Selected Financing Programs

There are a variety of renewable energy subsidy programs available from state
government agencies. Here is a brief list of programs, with some links for further
information and attachments providing details:

CEC 1 Percent Loan Program for Municipalities:
http://www.energy.ca.gov/contracts/PON-13-401/

Electric Program Investment Charge Program:
http://www.energy.ca.gov/contracts/epic.html

A portion of the money is administered by CEC, while a smaller portion is administered
by the utilities, including SCE.

CEC Solicitations, including for the Electric Program Investment Charge:
http://www.energy.ca.gov/contracts/

Online Guide to Financing/Funding Programs:
http://www.coolcalifornia.org/funding-wizard-home (will be operating in December)

Should the city partner with the school district on a project, the school district could
obtain grant funds from the Proposition 39 program:
http://www.enerqgy.ca.gov/efficiency/proposition39/index.html

In addition, it remains possible that new money may be included in the upcoming state
budget for 2016-17 and into the future from the carbon cap-and-trade program auction
revenues. The state’s second draft investment plan can be found here:

CARB Investment Plan: http://www.arb.ca.gov/cc/capandtrade/auctionproceeds/draft-
second-investment-plan.pdf

The California Treasurer’s Office through its California Alternative Energy & Advanced
Transportation Financing Authority also offers financial programs for city clean energy
projects. Details can be found here: www.treasurer.ca.gov/caeatfa

Regionally, the South Coast Air Quality Management District has funded renewable
energy programs. Programs include the district's Technology Advancement Office
program and soon to come a program funded by power plant operators to mitigate
emissions. The spending plan for this program restricts funding to projects within 10
miles around power plants that have availed themselves of the mitigation fee option to
offset their emissions. So far, no plants within 10 miles of South Pasadena have availed
themselves of the fee option. However, at least one power plant in Burbank is expected
to use the program when it is rebuilt, which would provide money for which South
Pasadena could compete.
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SCAQMD also administers programs to fund clean transportation (The Carl Moyer
Memorial program and the Mobile Source Review Committee program), which
conceivably could be drawn on to help fund a project that includes a clean
transportation element, such solar electrolysis to produce hydrogen for fuel cell vehicles
or a solar charge port, perhaps virtual, to charge electric vehicles.
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Renewable Energy Council Members:

Andrew Eaton (Technical Subcommittee)

William Glauz (Vice Chair, Technical Subcommittee)
Kim Hughes (Public Affairs Subcommittee)

William J. Kelly (Chair, Public Affairs Subcommittee)
Alexander Kung (Finance Subcommittee)

Charles Li (Finance Subcommittee)

Carl G. Marziali (Public Affairs Subcommittee)
Daniel Snowden-Ift (Technical Subcommittee)

Daryl Trinh (Finance Subcommittee)

Richard Schneider (City Council Liaison)

Chris Castruita (City Staff Liaison)

Cover Photo: The 12,000 square foot roof of South Pasadena’s Wilson Reservoir is big
enough to install a 140 kV solar system, which would reduce the facility’s power bill for
pumping water by about $32,000 annually. The recently rebuilt Wilson Reservoir in San
Gabriel is where most of the city’s water is pumped from wells. It then is pumped uphill
to South Pasadena, some three miles away. Wilson Reservoir accounts for over half the
city’s electricity usage.
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A Clean Energy Pathway for South Pasadena:
A Report by the City’s Renewable Energy Council

Summary of Recommendations:

e Install solar systems at City Hall Complex that includes the Mound Public Parking Lot
and at Wilson Reservoir as soon as possible. The systems will provide a net cash flow
benefit to the city immediately using low-interest financing from the California Energy
Commission. |f the CEC funding is not immediately available, explore other funding
options (Near-term)

¢ Include a solar energy emphasis at the City’s Clean Air Car Show. Increase the focus on
energy efficiency, rooftop solar systems, and renewable energy opportunities in City
communications and outreach to the community. (Near-term)

e Add an energy storage battery system to the solar system at City Hall, sized sufficiently
to power any City Emergency Operations Center set up there. (Mid-term)

e Explore creating a Community Solar program in South Pasadena, which would involve
installing additional solar systems. City residents and businesses then would be able to
use virtual solar energy from the Community Solar system, which would be publicly
owned or could be built under a public-private partnership. (Mid-term)

e Monitor and evaluate participating in any Los Angeles County Community Choice
Aggregation program, which would allow public purchase and production of power for
residents and businesses, rather than utility purchase and production, potentially at a
lower cost and at a higher level of renewable energy than available from Southern
California Edison. (Mid-term)

o Make use of biogas either by contracting for the City’s gas directly with a biogas supplier
(mid-term) and/or through purchasing carbon offsets and renewable energy credits that
represent biogas energy. Purchasing carbon offsets would be particularly useful to make
City vehicles run on virtual renewable fuel relatively quickly. There could be opportunities
for the biogas at Glendale’s sewage treatment facility. (Near-term)

e Obtain an updated energy efficiency audit. The last one was done in 2009 and
technology has evolved rapidly since then. The audit could be from Edison, but there
might also be opportunities thru Energy Upgrade California, as we are such a small city.
The cheapest energy is energy not used. (Near-term)
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Introduction:

California is a world leader in the transition from polluting fossil fuel to clean, renewable
energy. To facilitate the monumental change, the state has established an extensive set
of programs to help residents, businesses, and local governments employ new
technologies—Ilike rooftop solar systems—to save money, spur new economic and job
opportunities, and reduce their carbon foot prints.

State policies and laws enacted over the past 15 years have continually raised the bar
for the clean energy economy transition, with the state now targeting 50 percent
renewable electricity by 2030. They follow on the wings of the state’s earlier drive
beginning in the late 1940s to rid the air of toxic industrial and automotive smog,
particularly in the Los Angeles area. Today, the overriding imperative is the need to
stabilize the climate of a planet that's warming—it seems increasingly rapidly—due
largely to fossil fuels, but also due to use of other resources to support a growing
population. To stabilize climate, scientists tell us that greenhouse gas emissions must
be reduced 80 percent by 2050, just 34 short years away. This is California’s goal and
achieving it will require participation from virtually every resident and institution in the
state.

To help enable participation, the state has created not only mandates, but also a
network of opportunities and incentives that residents and cities can seize on to do their
part on climate change, which some call the greatest challenge facing today’s young
and future generations. These opportunities and incentives combine both market
approaches and financial assistance programs, which while complex, increasingly have
helped municipal governments and other public institutions up and down the state.
Cities have successfully used state policies to employ photovoltaic solar energy
systems in an increasing number of settings—from reservoirs to city halls—increase
energy efficiency in their operations, and reduce emissions from their vehicle fleets.
This not only creates a healthier and more sustainable environment, but also monetary
savings.

To investigate how South Pasadena can play its part in the clean energy revolution, the
City Council late last year appointed nine South Pasadena residents with expertise in
energy to the Renewable Energy Council. Its task was to evaluate opportunities for the
City to employ renewable energy at its facilities and to lay out ideas for stimulating a
shift toward clean energy throughout the community. The Council began meeting
immediately and is pleased to present these recommendations, which outline what it
believes is a realistic pathway for the City to increase use of renewable energy and
reduce its carbon footprint over the years ahead. The Council, particularly its Technical
Subcommittee, evaluated solar systems at Wilson Reservoir and City Hall on a detailed
basis, analyzing the engineering and economic details. Indeed, its recommendation to
install solar systems on these two facilities is the Council’'s most well formulated and
immediately important recommendation. The two solar projects can provide almost
immediate benefits. Other recommendations in this report, while also important, were
analyzed at the conceptual level.
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A Path for South Pasadena:

South Pasadena is a mature, small city with limited staff resources and a limited tax
base. In evaluating its recommendations, the Council kept this in mind. Another major
constraint for the Council was to develop recommendations that are compatible with
tariffs and policies of the two energy utilities that serve the community: Southern
California Edison and Southern California Gas Co. Unlike some communities with their
own municipal energy utilities that have the ability to set their own rules regarding the
terms of interconnecting renewable energy systems to the grid, South Pasadena and its
residents are bound by terms set by the California Public Utilities Commission for
investor-owned utilities.

After studying options, the Council recommends concentrating on three specific
strategies: most importantly solar systems, renewable natural gas (also known as
biogas), and strong efforts to improve underlying energy efficiency. The Council will
remain available to help the City Staff and City Council implement these strategies,
including helping to structure any requests for proposals and evaluating resulting
proposals.

Solar System Opportunities:

The most immediate solar opportunity for the city is to install two systems: a solar
rooftop system at Wilson Reservoir in San Gabriel and another at city parking lots near
City Hall to provide power for the Police and Fire Departments and also the City
administrative building and Council Chamber. The Council found that with generous 1
percent, 20-year financing available through the California Energy Commission,
installing the two recommended systems would reduce the City’s overall $1 million a
year electricity bill by $70,000 annually, and provide a positive cash flow effect for the
city after making the loan payments, even in the first year of operation. The two systems
also will reduce greenhouse gas emissions by 260 tons annually, the equivalent of
eliminating emissions from 56 cars. (Details of this recommendation to install two solar
systems are outlined in Appendix A of this document.)

Time to install these systems using this financing and under the terms of the Southern
California Edison tariff is limited. First, financing under the Energy Commission program
is limited and offered on a first-come, first-served basis, meaning that it is finite and
could run out. Second, Southern California Edison caps the amount of solar power that
can be installed throughout its sprawling territory under an available renewable tariff for
Wilson Reservoir. Once the cap is reached this tariff's favorable terms will no longer be
available to South Pasadena, unless the cap is lifted by the California Public Utilities
Commission._This should help to spur prompt discussion and action.
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This plot shows the cumulative net monetary effect on the City of installing
solar arrays on the Wilson Reservoir and City Hall under the current ECAA
financing scheme.

The Renewable Energy Council also evaluated the West Side Reservoir and Garfield
Reservaoir. It found that site factors,-er tariff terms or limited solar opportunities existed
at these sites. It would not be a wise choice at this time to move forward with solar
installations-this-time. While Garfield Reservoir would be the best location to place solar
from a site perspective, tariff limitations make it difficult to do so, though not impossible.
The current problem is that Garfield typically uses lesslittle electricity compared to the
large roof area available for placing solar panels. Covering the roof with panels—which
would dramatically reduce the cost of a solar system there—would result in more power
production than could be consumed onsite at the reservoir, a situation generally not
allowed under Southern California Edison tariffs. In short, the tariffs generally require
that a rooftop solar system'’s output over a year does not exceed the facility’s power
demand, as measured at the Southern California Edison meter. Fortunately new
opportunities are on _the horizonepening.

Also on a near-term basis, the Council recommends that to help build residents’
awareness and support for clean energy, the City should expand what's been
commonly known as the South Pasadena Clean Car Show to provide a greater focus on
opportunities for households and businesses to install solar systems, beginning with the
next event. To do this, the City would enlist solar companies to exhibit and include a
presentation to update the community on City renewable energy efforts and en
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opportunities available to the broader community. The Renewable Energy Council also
recommends that the City highlight renewable energy and energy efficiency, as it does
water efficiency, in its communications with residents and businesses, including articles
in its newsletter, developing a renewable energy/energy efficiency page on its website,
and making use of other opportunities. The Council can offer some assistance in these
efforts, at least initially. The Natural Resources & Environmental Commission also could
serve as a focal point for providing content for city communications related to renewable
energy and energy efficiency.

Looking to the medium-term, as the City begins to make plans for an emergency
operations center, especially if it chooses to retrofit the City Council Chamber to serve
as such when needed, it should take advantage of the City Hall solar system to power
the facility. During emergencies, such as the major wind storm in 2011 that left the city
in the dark, many for up to five days, power outages are common and often widespread.
Yet, solar panels at City Hall could provide clean power for the emergency operations
facility 24-7 by adding an energy storage battery system sized to match the center’s
maximum power load. Nissan, for instance, recently announced a system, known as the
xStorage System, which can be installed for $4,500. Tesla is planning to roll out a
second version of its Powerwall battery pack later this year. Pricing is uncertain. (Note:
more than one battery pack may be needed, depending upon the emergency center’s
load requirements.)

The Nissan xStorage device, which can store
power from solar panels for use at night and on
cloudy days, will retail for around $4,500. It
uses lithium ion batteries, the same as used in
its electric car, The Leaf.

Also in the medium-term, the Council recommends that the City explore making use of
a new tariff that will soon become available from Southern California Edison called the
Green Tariff Shared Renewables program. The California Public Utilities Commission
closed the proceeding to enable this new tariff—more commonly known as Community
Solar or Solar Shares—in early May and the utility is expected to accept offers from
program developers through its semi-annual Renewable Auction Mechanism
procurement program. Under this option, Southern California Edison would purchase
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the output from a solar project (which could actually be an amalgamation of several
individual installations scattered around at City facilities, schools, and businesses) to
virtually serve the power needs of its South Pasadena customers who choose to
subscribe to the community solar program under terms offered by Southern California
Edison. Establishing a Community Solar program here would provide opportunities for
residents, businesses, schools, and churches who cannot install solar systems—for
instance tenants, those with shaded rooftops, condo owners, etc.—with an opportunity
to get locally-generated, community-owned renewable power on a virtual basis. To
pursue this option, the Renewable Energy Council recommends that the City seek to
partner with a developer that could set up the Community Solar program with limited
City Staff involvement.

Garfield Reservoir, once reconstructed, will have a rooftop big enough to install a 1 MW
solar energy system. It could serve as the anchor location for installing a solar system to
provide power for an eventual South Pasadena Community Solar program, that would
allow the city and conceivably local schools, businesses, churches, and residents to
make use of locally produced solar energy on a virtual basis by agreeing to purchase a
share of the program’s output.

A potential mid-term twist in this strategy—and one that the Renewable Energy Council
recommends the City should carefully track and eventually weigh participating in—is the
possibility that Los Angeles County may form a community choice aggregation
program. State law provides municipal governments the right to purchase and produce
power in place of the local investor-owned utility by forming a community choice
program. Once formed, residents and businesses in community choice areas
automatically are enrolled in the program, unless they choose to opt out and keep
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getting power contracted for or produced by the utility. In community choice program
areas, the utility continues to distribute and bill for the power, even though it is
purchased or produced by the program manager. To date, Marin County, Sonoma
County, and the cities of Lancaster and San Francisco have formed and successfully
launched community choice programs. Since Marin Clean Energy was formed in 2008,
it has expanded to include unincorporated Napa County and the cities of Benicia, El
Cerrito, Richmond and San Pablo. Existing programs typically offer their local residents
and businesses options for up to 100 percent renewable energy, and base power rates
that are a bit less costly than offered by the local investor-owned utility. Many other
jurisdictions—from the state’s North Coast counties to the City of San Diego—are in the
process of moving to community choice aggregation.

Here in the local area, the Los Angeles County feasibility study is due toward the end of
2016 or early in 2017. If it shows that a program could be favorable, the County could
choose to move to community choice for unincorporated areas and likely allow cities to
opt-in on behalf of their residents and businesses. In other counties with programs,
cities that opt in get a seat on the governing board of the new entity established to run
the choice program. One of the biggest wildcards in evaluating whether to go forward
will be Southern California Edison’s calculation of the so-called power charge
indifference adjustment, often called the PCIA. The adjustment is a fee that the Public
Utilities Commission allows investor-owned utilities to levy on choice programs to cover
the cost of stranded power production contracts entered into by the local utility on behalf
of their customers to provide power going forward. The fee and PUC rules for
calculating it can be a significant factor in determining whether choice programs can
match or beat utility power prices. The situation is dynamic, with choice programs and
utilities arguing at the PUC about how the fee should be applied going forward.

Biogas Opportunities:

While solar systems can supply electricity for buildings and even electric car charging
stations, city buildings also rely on natural gas for hot water heating, heat, and other
thermal power needs. In addition, city vehicles burn gasoline and diesel fuel. While
electric and natural gas vehicles are available, heavy-duty models generally have
proven prohibitively costly for South Pasadena. On the light-duty vehicle side, Police
Department needs have made it challenging to purchase and use clean-fueled vehicles,
which have limited range. It also should be noted that natural gas, or methane,
increasingly produced by hydro-fracturing (commonly called fracking), is fraught with
environmental problems. Moreover, well-based methane is not renewable. In addition,
natural gas is a powerful greenhouse gas, with a warming potential more than 80 times
that of carbon dioxide.

To address the city’s use of natural gas and of non-renewable fuels in vehicles, the
Renewable Energy Council recommends that the city make use of biogas in the near-
to medium-term, a renewable form of methane produced by livestock operations,
landfills, and sewage treatment plants. Growing populations using more resources (i.e.,
food, paper, and other organic materials) and growing livestock herds are accelerating
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production of biogas, a useful energy resource that can be employed as renewable
substitute for conventional natural gas. What makes biogas renewable, is that it begins
as plant material, is converted to methane by biological processes, and then when
emitted to the air ultimately in taken in by plants as a building block for growth in an
endless cycle. By contrast, conventional natural gas use results in the release of carbon
to the atmosphere that was once isolated from the ecosphere in deep geological
formations, something that creates an imbalance.

To make use of biogas, the city has two opportunities. First of all, California is a choice
state when it comes to service by its investor-owned natural gas utilities. Choice gives
gas utility customers the option of purchasing gas from independent providers rather
than relying on gas purchased by the utility on behalf of its customers. While it is more
expensive, companies currently supply biogas by dispatching it into the nation’s natural
gas pipeline system. South Pasadena could arrange to purchase its gas from one of
these companies under a biogas purchase agreement.
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Here at this biogas energy project, methane from livestock waste is captured and
burned to produce electricity. The renewable energy attributes and carbon emission
reduction values of such projects are packaged and sold to individuals and
organizations seeking to offset their carbon emissions and/or meet renewable energy
goals at a nominal price equal to about $12 per ton of carbon dioxide emissions
reduced, the going rate in California’s carbon cap-and-trade market.

Another way to make use of biogas, and one that’s easier, is for the city to purchase the
renewable energy attribute or carbon offset values of biogas, which can be sold
separately. In this way, the City could offset emissions from a variety of energy uses
which it can’t do with solar energy. Renewable energy credits or carbon offsets could be
used to turn South Pasadena’s vehicle fleet, for instance, into one that virtually operates
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on renewable energy, as well as its buildings. Even travel by City Council Members and
Staff, for instance to the California League of Cities conference, could be offset.

The way it works is as follows, when a person or organization purchases a carbon offset
or renewable energy credit, it stems from bioenergy or forestry carbon sequestration
projects. Bioenergy projects typically involve, for instance, capturing methane produced
at a hog, dairy, or other livestock operation and using it to make electricity or injecting it
into the gas pipeline system. These uses are renewable and also reduce the need to
burn fossil fuel to make power and to drill for natural gas to fill pipelines.

The Council recommends that the City in the near-term purchase carbon offsets or
renewable energy credits on a menu-based approach, starting for instance with enough
to offset emissions from its heavy-duty vehicles and police cars. Offsets generally are
available by the year or in increments of a thousand pounds so purchases can be
scaled as is needed and affordable. The offsets are fully verified by third-party
certification organizations, such as the Climate Action Reserve, a registry approved by
the California Air Resources Board for certifying offsets. The number of offsets also
could be expanded after gaining experience. Currently, TerraPass, for instance, sells
carbon offsets for about $5.95 per 1,000 pounds of emissions. So to offset emissions
from a 2016 model light-duty Ford Police car driven 10,000 miles a year would cost the
city $53.55.

Enerqgy Efficiency:

Hand-in-hand with installing solar systems at City Hall and Wilson Reservoir, the
Council recommends that the city immediately obtain an updated energy efficiency
audit_for all City properties . Programs are offered by all state energy utilities. The City
should implement measures with paybacks in the 3 to 5 year range, or that payback
more quickly. It should plan for those with longer paybacks.

South Pasadena had an energy efficiency audit in 2009 arranged by Southern California
Edison. It outlined a series of measures, which the city has largely undertaken.
However, years have gone by since that audit and the world has changed. In the
interim, the state has updated its building code for efficiency, both the state and federal
government have updated efficiency standards for energy-using devices, and the
federal government has revamped and reinvigorated its Energy Star program. In
addition, recently enacted SB 350 calls for a 50 percent improvement in building energy
efficiency by 2030. The new standards and policies reflect rapid advances in
technologies, which are eclipsing an earlier array of energy efficient products in the
market place. One of the most visible examples is the rise of LEDSs in the lighting market
and the effective ban (except for specialty uses) of common incandescent lights. LEDs,
which are rapidly falling in price, last longer than compact fluorescent bulbs because
they are met to be turned on and off frequently, and provide high quality illumination
properties. From appliances to heating, ventilation, and air conditioning systems, there
have been similar energy saving advances.
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Another energy efficiency strategy the Council recommends the City consider in the
mid-term is to review its procurement policy to make sure it specifies purchase of
energy efficient devices, such as computers, screens, printers, etc., to reduce plug-load
in City buildings. This is something that the Natural Resources & Environmental
Commission is planning to do under its 2016-17 work plan, which is being finalized.

Finally, the city recommends a continued focus on water conservation even as the
drought eases. Less water use equates to less water pumping from the City’s wells
uphill to the City, which equals less energy use. In short, water efficiency and energy
efficiency are one and the same.

Green Fund:

In the mid- to long-term, the Council recommends that the City consider forming a
Green Fund, which would be used to finance renewable energy projects. This would
involve dedicating a portion of the city’s reserves to initially capitalize the fund. As
savings accumulate from clean energy projects, the money could replenish the fund and
be used to fund additional projects._This could also be a public voluntary opportunity,
where residents could contribute money to the fund.

Educational Outreach:

[ Formatted: Font: Bold

With some public awareness of climate change and energy conservation, there is an
opportunity to expand awareness. The time has come to improve our energy-use habits
and an energy conservation awareness campaign will show the City of South Pasadena
how to be “energy wise.”

Objectives

*Facilitate education of customers on how to conserve energy and promote solar power.

*Target businesses with messaging. Support Edison’s efforts.

Enerqy Fixtures Opportunities

A suggestion is to have the City of Pasadena lead the way in energy efficiency, by
changing out fixtures in various city locations. Efficient fixtures could be installed or
changed out in the following locations:

-Change lighting and other fixtures at:
-City Hall Complex

-Recreation and Park Offices
-Orange Grove Park

-Eddy Park
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-Soccer Fields
-Arroyo Bathrooms

-Golf Complex
-Tennis Complex
-Library

-Senior Center
-Youth House

The South Pasadena schools should also be directed, if possible to change out their
energy fixtures. There are funds from Proposition 39.

Awareness Campaign Kick-Off

A campaign could be developed to create awareness of energy conservation and
renewable enerqy. There could be a kick-off event that would launch a communication

program.

Messaging

The campaign messaging will be direct, consistent and easy to understand. Advertising
and all campaign collateral materials will be branded with a simple conservation

message.

Primary Message: The campaign messaging will target both residential and business
customers. The goal of the primary message will be to convey (in one impression) the
need to conserve energy out in front of this issue in the city.

Proposed Campaign Slogans:

Energy-Save It
Conserve, It's Simple,

Think About It-How Much Energy Can You Save?

Be Energy Wise
Make Every Watt Count

Outreach Efforts

Press Releases

-Press releases will be sent to media about an energy conservation campaign kick-off
media event and efforts. Releases will introduce campaign objectives, stories and
include community events scheduled throughout the city in support of campaign. This
can also be done to promote the City’s solar efforts.

-Newspaper ad in the “South Pasadena Review” announcing the campaign.
-Guest speaker series on energy conservation at the Library or Senior Center.
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-Start the telephone messaging on city phones with and energy conservation message.
-Launch special energy conservation web page on city web pages

-Outreach and booths at key events, such as at the Farmer's Market and other events,
softball, baseball, soccer, community events, etc.

-See if we can get the grocery stores to assist in outreaching such as customizing the
paper bags they sell to have an energy conservation message.

-Rally volunteer groups to distribute energy use surveys

-Stage a kick-off event, can be at a solar site.

Funding

Funding could perhaps come from the Water Conservation Fee, as there is a strong
connection of saving energy saves water and the reverse. We can also look at grants
and contributions

Outreach Strategies

It is recommended that there be a strategy to educate and communicate with the
residents and businesses of the City of South Pasadena.

The focus first is on no-cost or low-cost efforts. These could include:

-Message slide on an on-going rotating basis on Time Warner-Channel 19

-Energy conservation voice message on all City of South Pasadena telephone lines,
welcome and when someone is on hold.

-Message on the home page of the City of South Pasadena web site

-Message on the South Pasadena Unified School District web site.

-Message on the City of South Pasadena Chamber of Commerce web site.

-Booth and energy conservation literature at all South Pasadena community events:
-Eclectic Music Festival

Art Fair

-Clean Air Car Show

-Fun Fair

-Parti Gras

-4th of July events

-Concerts in the Park

-School events, sport events

-Chamber of Commerce events

Social Communication Media

-South Pasadena Facebook message

-Twitter

-See if we can get young people to be our “Green Team” ambassadors and
communicate energy conservation messages, a tip of the week. Students could receive
community service hours for helping distributing surveys, energy conservation tips and
literature and conducting energy audits.
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Energy Conservation and Solar Power Literature

-Develop energy saving tips and flyers

-Residential version

-Commercial version

-Distribute the literature at city facilities, library, schools, Chamber, etc.
-Look at the need for the brochures/flyers in a variety of languages if needed.

Fleet Vehicle Signage
- Messaging will be featured on all city fleet vehicles with magnetic signage.

Banners

-Energy conservation banners at fences at key visible locations, such as on the school
fences, Orange Grove Park, Arroyo, Rialto Theater, Golf Course, Tennis Club, Garfield
Park, City Hall Complex, etc.

- Street banners across the street, light pole banners

South Pasadena Unified School District

-Use the schools to help distribute flyers for the students to take home to their families,
along with an energy audit.

-Have the schools run a poster contest on energy conservation. The posters can be
displayed like we do with the 4th of July posters.

-Set an energy conservation reduction goal for the schools.

Churches, Organizations and Non-Profits

-Explore the opportunities to partner with local groups to get the word out about energy
conservation. Targeted groups could include:

-AYSO Soccer

-South Pasadena Little League

-South Pasadena Women'’s Club

-Churches

-Rotary Club
-Lion’s Club

Targeted Advertising
-This could be very limited if needed about the development of solar energy within the
city. Ads could be in the “South Pasadena Review.”

Conclusion:
The Council has identified what it believes are realistic steps South Pasadena, a small

city with limited resources, can undertake to make greater use of renewable energy in
the near to mid-term, with the most immediate opportunities being to install solar
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systems at City Hall and Wilson Reservoir. As the city evaluates and pursues these
recommendations, it also recommends that the City leave the Council intact and
continue to draw on it to assist in the implementation phase.
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Appendices:
Appendix A: Technical Subcommittee Report

Appendix B: Finance Subcommittee Report
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Appendix C:

Selected Applicable State Laws & Policies
On Renewable Energy/Climate Change

AB 32: Known as the California Global Warming Solutions Act of 2006, this landmark
law requires the state to cut its greenhouse gas emissions.

SB 43: Enacted in 2013, this statute allows formation of Community Solar programs,
through which state businesses and residents can purchase locally-produced solar
power on a virtual basis instead of installing solar systems on their own houses and
buildings.

SB 350: Enacted in 2015, it requires the state to use 50 percent renewable power by
2030 and to double energy efficiency in existing buildings by then.

Net Energy Metering: A California Public Utilities Commission policy that has
advanced solar energy by allowing utility customers with solar rooftops to get paid by
utilities at the retail rate for power produced by their systems on sunny days that they do
not consume themselves. This power feeds the grid and is used by neighbors.

The Low Carbon Fuel Standard: The California Air Resources Board’s low carbon fuel
standard requires a 10 percent reduction in the carbon content of transportation fuels by
2020.

Governor’s Distributed Energy Goal: Gov. Jerry Brown has set a state goal of seeing
that 12,000 MW of distributed energy capacity is developed in California by 2020.
Distributed energy systems are solar rooftops, other small-scale solar systems within
utility distribution systems, fuel cells, and other systems usually located on utility
customer premises.

Governor’s Executive Order B-30-15: The Governor has ordered the state to reduce

greenhouse gas emissions to 40 percent below 1990 levels by 2030 and to 80 percent
below 1990 levels by 2050.
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Selected Financing Programs

There are a variety of renewable energy subsidy programs available from state
government agencies. Here is a brief list of programs, with some links for further
information and attachments providing details:

CEC 1 Percent Loan Program for Municipalities:
http://www.energy.ca.gov/contracts/PON-13-401/

Electric Program Investment Charge Program:
http://www.energy.ca.gov/contracts/epic.html

A portion of the money is administered by CEC, while a smaller portion is administered
by the utilities, including SCE.

CEC Solicitations, including for the Electric Program Investment Charge:
http://www.energy.ca.gov/contracts/

Online Guide to Financing/Funding Programs:
http://www.coolcalifornia.org/funding-wizard-home (will be operating in December)

Should the city partner with the school district on a project, the school district could
obtain grant funds from the Proposition 39 program:
http://www.enerqgy.ca.gov/efficiency/proposition39/index.html

In addition, it remains possible that new money may be included in the upcoming state
budget for 2016-17 and into the future from the carbon cap-and-trade program auction
revenues. The state’s second draft investment plan can be found here:

CARB Investment Plan: http://www.arb.ca.gov/cc/capandtrade/auctionproceeds/draft-
second-investment-plan.pdf

The California Treasurer’s Office through its California Alternative Energy & Advanced
Transportation Financing Authority also offers financial programs for city clean energy
projects. Details can be found here: www.treasurer.ca.gov/caeatfa

Regionally, the South Coast Air Quality Management District has funded renewable
energy programs. Programs include the district's Technology Advancement Office
program and soon to come a program funded by power plant operators to mitigate
emissions. The spending plan for this program restricts funding to projects within 10
miles around power plants that have availed themselves of the mitigation fee option to
offset their emissions. So far, no plants within 10 miles of South Pasadena have availed
themselves of the fee option. However, at least one power plant in Burbank is expected
to use the program when it is rebuilt, which would provide money for which South
Pasadena could compete.
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SCAQMD also administers programs to fund clean transportation (The Carl Moyer
Memorial program and the Mobile Source Review Committee program), which
conceivably could be drawn on to help fund a project that includes a clean
transportation element, such solar electrolysis to produce hydrogen for fuel cell vehicles
or a solar charge port, perhaps virtual, to charge electric vehicles.
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A Clean Energy Pathway for South Pasadena:
A Report by the City’s Renewable Energy Council

May 23, 2016



Renewable Energy Council Members:

Andrew Eaton (Technical Subcommittee)

William Glauz (Vice Chair, Technical Subcommittee)
Kim Hughes (Public Affairs Subcommittee)

William J. Kelly (Chair, Public Affairs Subcommittee)
Alexander Kung (Finance Subcommittee)

Charles Li (Finance Subcommittee)

Carl G. Marziali (Public Affairs Subcommittee)

Daniel Snowden-

Ifit (Technical Subcommittee)

Daryl Trinh (Finance Subcommittee)

Richard Schneider (City Council Liaison)

Chris Castruita (City Staff Liaison)

Cover Photo: The 12,000 square foot roof of South Pasadena’s Wilson Reservoir is big
enough to install a 140 kV solar system, which would reduce the facility’s power bill for
pumping water by about $32,000 annually. The recently rebuilt Wilson Reservoir in San
Gabriel is where most of the city’s water is pumped from wells. It then is pumped uphill
to South Pasadena, some three miles away. Wilson Reservoir accounts for over half the

city’s electricity usage.
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A Clean Energy Pathway for South Pasadena:
A Report by the City’s Renewable Energy Council

Summary of Recommendations:

e _Install solar systems at City Hall_Parking Lots and at Wilson Reservoir as soon as
possible. The systems will provide a net cash flow benefit to the city immediately using
low-interest financing from the California Energy Commission. (Near-term)
s « [Formatted: Indent: Left: 0.5", No bullets or numbering ]
e Obtain an updated energy efficiency audit. The last one was done in 2009 and
technology has evolved rapidly since then. The cheapest energy is energy not used.

(Near-term)

¢ Include a solar energy emphasis at the City’s Clean Air Car Show. Increase the focus on
energy efficiency, rooftop solar systems, and renewable energy opportunities in City
communications and outreach to the community. (Near-term)

e Add an energy storage battery system to the solar system at City Hall, sized sufficiently

to power any City Emergency Operations Center set up there._Funding for this could
come from funds already allocated for renewable energy as they will not be used for the
City Hall Parking Lots or Wilson Reservoir. (Mid-term)

N -« [Formatted: Font: (Default) Arial, Italic ]
R G— “ [Formatted: Normal, No bullets or numbering ]
e Make use of biogas either by contracting for the City’s gas directly with a biogas supplier [Formaued: Indent: Left: 0.5", No bullets or numbering ]
and/or through purchasing carbon offsets and renewable energy credits that represent
biogas energy. Purchasing carbon offsets would be particularly useful to make City
vehicles run on virtual renewable fuel relatively quickly. (Mid-term)
« [ Formatted: Indent: Left: 0.5", No bullets or numbering J

e Continue to explore possible sites for more solar installation. Interesting targets are
Garfield Reservoir, when its renovation is complete, and West Side Reservoir when it
gets upgrade. The generation capacity of these four projects, Wilson Reservoir, City Hall
Parking Lots, Garfield and West Side Reservoir would, combined more than halve the
city’s use of electricity. (Mid-term) ( Formatted: Font: (Default) Arial, Italic ]
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e Explore creating a Community Solar program in South Pasadena, which would involve
installing additional solar systems. City residents and businesses then would be able to
use virtual solar energy from the Community Solar system, which would be publicly
owned or could be built under a public-private partnership. (Mid-term)

o Monitor and evaluate participating in any Los Angeles County Community Choice
Aggregation program, which would allow public purchase and production of power for
residents and businesses, rather than utility purchase and production, potentially at a
lower cost and at a higher level of renewable energy than available from Southern

California Edison. (Mid-term)

. « [Formatted: Font: (Default) Arial, Italic
e After gaining experience through these initiatives the City should study and adopt a [Formaued: Normal, No bullets or numbering
responsible, decades-long plan to become carbon-neutral. (Long-term) [Formatted: Font: Italic
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Introduction:

California is a world leader in the transition from polluting fossil fuel to clean, renewable
energy. To facilitate thise monumental change, the state has established an extensive
set of programs to help residents, businesses, and local governments employ new
technologies—Ilike rooftop solar systems—to save money, spur new economic and job
opportunities, and reduce their carbon foot prints.

State policies and laws enacted over the past 15 years have continually raised the bar
for the clean energy economy transition, with the state now targeting 50 percent
renewable electricity by 2030. They follow on the wings of the state’s earlier drive
beginning in the late 1940s to rid the air of toxic industrial and automotive smog,
particularly in the Los Angeles area. Today, the overriding imperative is the need to
stabilize the climate of a planet that's warming—it seems increasingly rapidly—due
largely to fossil fuels, but also due to use of other resources to support a growing
population. To stabilize climate, scientists tell us that greenhouse gas emissions must
be reduced 80 percent by 2050, just 34 short years away. This is California’s goal and
achieving it will require participation from virtually every resident and institution in the
state.

To help enable participation, the state has created not only mandates, but also a
network of opportunities and incentives that residents and cities can seize on to do their
part on climate change, which some call the greatest challenge facing today’s young
and future generations. These opportunities and incentives combine both market
approaches and financial assistance programs, which while complex, increasingly have
helped municipal governments and other public institutions up and down the state.
Cities have successfully used state policies to employ photovoltaic solar energy
systems in an increasing number of settings—from reservoirs to city halls—increase
energy efficiency in their operations, and reduce emissions from their vehicle fleets.
This not only creates a healthier and more sustainable environment, but also monetary
savings.

To investigate how South Pasadena can play its part in the clean energy revolution, the
City Council late last year appointed nine South Pasadena residents with expertise in
energy to the Renewable Energy Council. Its task was to evaluate opportunities for the
City to employ renewable energy at its facilities and to lay out ideas for stimulating a
shift toward clean energy throughout the community. The Council began meeting
immediately and is pleased to present these recommendations, which outline what it
believes is a realistic pathway for the City to increase use of renewable energy and
reduce its carbon footprint over the years ahead. The Council, particularly its Technical
Subcommittee, evaluated solar systems at Wilson Reservoir and City Hall_Parking Lots
on a detailed basis, analyzing the engineering and economic details. Indeed, its
recommendation to install solar systems on these two facilities is the Council’s most
well formulated and immediately important recommendation. Other recommendations in
this report, while also important, were analyzed at the conceptual level.
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A Path for South Pasadena:

South Pasadena is a mature, small city with limited staff resources and a limited tax
base. In evaluating its recommendations, the Council kept this in mind. Another major
constraint for the Council was to develop recommendations that are compatible with
tariffs and policies of the two energy utilities that serve the community: Southern
California Edison and Southern California Gas Co. Unlike some communities with their
own municipal energy utilities that have the ability to set their own rules regarding the
terms of interconnecting renewable energy systems to the grid, South Pasadena and its
residents are bound by terms set by the California Public Utilities Commission for
investor-owned utilities.

After studying options, the Council recommends concentrating on three specific
strategies: most importantly solar systems, renewable natural gas (also known as
biogas), and strong efforts to improve underlying energy efficiency. The Council will
remain available to help the City Staff and City Council implement these strategies,
including helping to structure any requests for proposals and evaluating resulting
proposals.

Solar System Opportunities:

The most immediate solar opportunity for the city is to install two systems: a solar
rooftop system at Wilson Reservoir in San Gabriel and another at city parking lots near
City Hall to provide power for the Police and Fire Departments and also the City
administrative building and Council Chamber. The Council found that with generous 1
percent, 20-year financing available through the California Energy Commission,
installing the two recommended systems would reduce the City’s overall $1 million a
year electricity bill by $70,000 annually, and provide a positive cash flow effect for the
city after making the loan payments, even in the first year of operation. The two systems
also will reduce greenhouse gas emissions by 260 tons annually, the equivalent of
eliminating emissions from 56 cars. (Details of this recommendation to install two solar
systems are outlined in /Appendix A of this document.)

Time to install these systems using this financing and under the terms of the Southern
California Edison tariff is limited. First, financing under the Energy Commission program |
is limited and offered on a first-come, first-served basis;meaning-thatitisfinite-and
couldrun-eut. Second, Southern California Edison caps the amount of solar power that
can be installed throughout its sprawling territory under an available renewable tarifffor
Wilsen-Reservoir. Once the cap is reached this tariff's favorable terms will no longer be

available to South Pasadena;-unless-the-cap-islifted-by-the-Califernia-Public- Utilities
e

Using preliminary bids from 2 installers the REC produced a plot of net savings
(electrical bill savings minus loan payments and maintenance) in time. The result is
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shown in the Figure below. Remarkably the net savings are positive in year 1 and get
better each year thereafter.

Wilson Reservoir + City Hall
$3,500,000

$3,000,000
$2,500,000

$2,000,000

Net Savings

$1,500,000
$1,000,000
$500,000
50

$500,000
Year

This plot shows the cumulative net monetary effect on the City of installing
solar arrays on the Wilson Reservoir and City Hall under the ECAA financing
scheme.

The Council also evaluated the West Side Reservoir and Garfield Reservoir. It found
that site factors or tariff terms limit solar opportunities at this time. While Garfield
Reservoir would be the best location to place solar from a site perspective, tariff
limitations make it difficult to do so, though not impossible. The current problem is that
Garfield typically uses little electricity compared to the large roof area available for
placing solar panels. Covering the roof with panels—which would dramatically reduce
the cost of a solar system there—would result in more power production than could be
consumed onsite at the reservoir, a situation generally not allowed under Southern
California Edison tariffs. In short, the tariffs generally require that a rooftop solar
system’s output over a year does not exceed the facility’s power demand as measured
at the Southern California Edison meter. Fortunately new opportunities are opening.

Also on a near-term basis, the Council recommends that to help build residents’
awareness and support for clean energy, the City should expand what's been
commonly known as the South Pasadena Clean Car Show to provide a greater focus on
opportunities for households and businesses to install solar systems, beginning with the
next event. To do this, the City would enlist solar companies to exhibit and include a
presentation to update the community on City renewable energy efforts and on
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opportunities available to the broader community. The Council also recommends that
the City highlight renewable energy and energy efficiency, as it does water efficiency, in
its communications with residents and businesses, including articles in its newsletter,
developing a renewable energy/energy efficiency page on its website, and making use
of other opportunities. The Council can offer some assistance in these efforts, at least
initially. The Natural Resources & Environmental Commission also could serve as a
focal point for providing content for city communications related to renewable energy
and energy efficiency.

Looking to the medium-term, as the City begins to make plans for an emergency
operations center, especially if it chooses to retrofit the City Council Chamber to serve
as such when needed, it should take advantage of the City Hall solar system to power
the facility. During emergencies, such as the major wind storm in 2011 that left the city
in the dark, many for up to five days, power outages are common and often widespread.
Yet, solar panels at City Hall could provide clean power for the emergency operations
facility 24-7 by adding an energy storage battery system sized to match the center’s
maximum power load. |Nissan, for instance, recently announced a system, known as the
xStorage System, which can be installed for $4,500. Tesla is planning to roll out a
second version of its Powerwall battery pack later this year. Pricing is uncertain. (Note:
more than one battery pack may be needed, depending upon the emergency center’s
load requirements.)

The Nissan xStorage device, which can store
power from solar panels for use at night and on
cloudy days, will retail for around $4,500. It
uses lithium ion batteries, the same as used in
its electric car, The Leaf.

Also in the medium-term, the Council recommends that the City explore making use of
a new tariff that will soon become available from Southern California Edison called the
Green Tariff Shared Renewables program. The California Public Utilities Commission
closed the proceeding to enable this new tariff—more commonly known as Community
Solar or Solar Shares—in early May and the utility is expected to accept offers from
program developers through its semi-annual Renewable Auction Mechanism
procurement program. Under this option, Southern California Edison would purchase
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the output from a solar project (which could actually be an amalgamation of several
individual installations scattered around at City facilities, schools, and businesses) to
virtually serve the power needs of its South Pasadena customers who choose to
subscribe to the community solar program under terms offered by Southern California
Edison. Establishing a Community Solar program here would provide opportunities for
residents, businesses, schools, and churches who cannot install solar systems—for
instance tenants, those with shaded rooftops, condo owners, etc.—with an opportunity
to get locally-generated, community-owned renewable power on a virtual basis. To
pursue this option, the Council recommends that the City seek to partner with a
developer that could set up the Community Solar program with limited City Staff
involvement.

Garfield Reservoir, once reconstructed, will have a rooftop big enough to install a 1 MW
solar energy system. It could serve as the anchor location for installing a solar system to
provide power for an eventual South Pasadena Community Solar program, that would
allow the city and conceivably local schools, businesses, churches, and residents to
make use of locally produced solar energy on a virtual basis by agreeing to purchase a
share of the program’s output.

A potential mid-term twist in this strategy—and one that the Council recommends the
City should carefully track and eventually weigh participating in—is the possibility that
Los Angeles County may form a community choice aggregation program. State law
provides municipal governments the right to purchase and produce power in place of
the local investor-owned utility by forming a community choice program. Once formed,
residents and businesses in community choice areas automatically are enrolled in the
program, unless they choose to opt out and keep getting power contracted for or
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produced by the utility. In community choice program areas, the utility continues to
distribute and bill for the power, even though it is purchased or produced by the
program manager. To date, Marin County, Sonoma County, and the cities of Lancaster
and San Francisco have formed and successfully launched community choice
programs. Since Marin Clean Energy was formed in 2008, it has expanded to include
unincorporated Napa County and the cities of Benicia, El Cerrito, Richmond and San
Pablo. Existing programs typically offer their local residents and businesses options for
up to 100 percent renewable energy, and base power rates that are a bit less costly
than offered by the local investor-owned utility. Many other jurisdictions—from the
state’s North Coast counties to the City of San Diego—are in the process of moving to
community choice aggregation.

Here in the local area, the Los Angeles County feasibility study is due toward the end of
2016 or early in 2017. If it shows that a program could be favorable, the County could
choose to move to community choice for unincorporated areas and likely allow cities to
opt-in on behalf of their residents and businesses. In other counties with programs,
cities that opt in get a seat on the governing board of the new entity established to run
the choice program. One of the biggest wildcards in evaluating whether to go forward
will be Southern California Edison’s calculation of the so-called power charge
indifference adjustment, often called the PCIA. The adjustment is a fee that the Public
Utilities Commission allows investor-owned utilities to levy on choice programs to cover
the cost of stranded power production contracts entered into by the local utility on behalf
of their customers to provide power going forward. The fee and PUC rules for
calculating it can be a significant factor in determining whether choice programs can
match or beat utility power prices. The situation is dynamic, with choice programs and
utilities arguing at the PUC about how the fee should be applied going forward.

Biogas Opportunities:

While solar systems can supply electricity for buildings and even electric car charging
stations, city buildings also rely on natural gas for hot water heating, heat, and other
thermal power needs. In addition, city vehicles burn gasoline and diesel fuel. While
electric and natural gas vehicles are available, heavy-duty models generally have
proven prohibitively costly for South Pasadena. On the light-duty vehicle side, Police
Department needs have made it challenging to purchase and use clean-fueled vehicles,
which have limited range. It also should be noted that natural gas, or methane,
increasingly produced by hydro-fracturing (commonly called fracking), is fraught with
environmental problems. Moreover, well-based methane is not renewable. In addition,
natural gas is a powerful greenhouse gas, with a warming potential more than 80 times
that of carbon dioxide.

To address the city’s use of natural gas and of non-renewable fuels in vehicles, the
Council recommends that the city make use of biogas in the near- to medium-term, a
renewable form of methane produced by livestock operations, landfills, and sewage
treatment plants. Growing populations using more resources (i.e., food, paper, and
other organic materials) and growing livestock herds are accelerating production of
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biogas, a useful energy resource that can be employed as renewable substitute for
conventional natural gas. What makes biogas renewable, is that it begins as plant
material, is converted to methane by biological processes, and then when emitted to the
air ultimately in taken in by plants as a building block for growth in an endless cycle. By
contrast, conventional natural gas use results in the release of carbon to the
atmosphere that was once isolated from the ecosphere in deep geological formations,
something that creates an imbalance.

To make use of biogas, the city has two opportunities. First of all, California is a choice
state when it comes to service by its investor-owned natural gas utilities. Choice gives
gas utility customers the option of purchasing gas from independent providers rather
than relying on gas purchased by the utility on behalf of its customers. While it is more
expensive, companies currently supply biogas by dispatching it into the nation’s natural
gas pipeline system. South Pasadena could arrange to purchase its gas from one of
these companies under a biogas purchase agreement.

r —

— TR
o ; ‘%ﬂswm

» '_"rr' v -

Here at this biogas energy project, methane from livestock waste is captured and
burned to produce electricity. The renewable energy attributes and carbon emission
reduction values of such projects are packaged and sold to individuals and
organizations seeking to offset their carbon emissions and/or meet renewable energy
goals at a nominal price equal to about $12 per ton of carbon dioxide emissions
reduced, the going rate in California’s carbon cap-and-trade market.

Another way to make use of biogas, and one that’s easier, is for the city to purchase the
renewable energy attribute or carbon offset values of biogas, which can be sold
separately. In this way, the City could offset emissions from a variety of energy uses
which it can’t do with solar energy. Renewable energy credits or carbon offsets could be
used to turn South Pasadena’s vehicle fleet, for instance, into one that virtually operates
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on renewable energy, as well as its buildings. Even travel by City Council Members and
Staff, for instance to the California League of Cities conference, could be offset.

The way it works is as follows, when a person or organization purchases a carbon offset
or renewable energy credit, it stems from bioenergy or forestry carbon sequestration
projects. Bioenergy projects typically involve, for instance, capturing methane produced
at a hog, dairy, or other livestock operation and using it to make electricity or injecting it
into the gas pipeline system. These uses are renewable and also reduce the need to
burn fossil fuel to make power and to drill for natural gas to fill pipelines.

The Council recommends that the City in the near-term purchase carbon offsets or
renewable energy credits on a menu-based approach, starting for instance with enough
to offset emissions from its heavy-duty vehicles and police cars. Offsets generally are
available by the year or in increments of a thousand pounds so purchases can be
scaled as is needed and affordable. The offsets are fully verified by third-party
certification organizations, such as the Climate Action Reserve, a registry approved by
the California Air Resources Board for certifying offsets. The number of offsets also
could be expanded after gaining experience. Currently, TerraPass, for instance, sells
carbon offsets for about $5.95 per 1,000 pounds of emissions. So to offset emissions
from a 2016 model light-duty Ford Police car driven 10,000 miles a year would cost the
city $53.55.

Energy Efficiency Commented [Office6]: | think this section ought to be moved
up.

Hand-in-hand with installing solar systems at City Hall and Wilson Reservoir, the
Council recommends that the city immediately obtain an updated energy efficiency
audit. Programs are offered by all state energy utilities. The City should implement
measures with paybacks in the 3 to 5 year range, or that payback more quickly. It
should plan for those with longer paybacks.

South Pasadena had an energy efficiency audit in 2009 arranged by Southern California
Edison. It outlined a series of measures, which the city has largely undertaken.
However, years have gone by since that audit and the world has changed. In the
interim, the state has updated its building code for efficiency, both the state and federal
government have updated efficiency standards for energy-using devices, and the
federal government has revamped and reinvigorated its Energy Star program. In
addition, recently enacted SB 350 calls for a 50 percent improvement in building energy
efficiency by 2030. The new standards and policies reflect rapid advances in
technologies, which are eclipsing an earlier array of energy efficient products in the
market place. One of the most visible examples is the rise of LEDs in the lighting market
and the effective ban (except for specialty uses) of common incandescent lights. LEDs,
which are rapidly falling in price, last longer than compact fluorescent bulbs because
they are met to be turned on and off frequently, and provide high quality illumination
properties. From appliances to heating, ventilation, and air conditioning systems, there
have been similar advances.
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Another energy efficiency strategy the Council recommends the City consider in the
mid-term is to review its procurement policy to make sure it specifies purchase of
energy efficient devices, such as computers, screens, printers, etc., to reduce plug-load
in City buildings. This is something that the Natural Resources & Environmental
Commission is planning to do under its 2016-17 work plan, which is being finalized.

Finally, the city recommends a continued focus on water conservation even as the
drought eases. Less water use equates to less water pumping from the City’s wells
uphill to the City, which equals less energy use. In short, water efficiency and energy
efficiency are one and the same.

Green Fund:

In the mid- to long-term, the Council recommends that the City consider forming a
Green Fund, which would be used to finance renewable energy projects. This would
involve dedicating a portion of the city’s reserves to initially capitalize the fund. As
savings accumulate from clean energy projects, the money could replenish the fund and
be used to fund additional projects.

Conclusion:

The Council has identified what it believes are realistic steps South Pasadena, a small
city with limited resources, can undertake to make greater use of renewable energy in
the near to mid-term, with the most immediate opportunities being to install solar
systems at City Hall and Wilson Reservoir. As the city evaluates and pursues these
recommendations, it also recommends that the City leave the Council intact and
continue to draw on it to assist in the implementation phase.
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Appendices:
Appendix A: Technical Subcommittee Report

Appendix B: Finance Subcommittee Report
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Appendix C:

Selected Applicable State Laws & Policies
On Renewable Energy/Climate Change

AB 32: Known as the California Global Warming Solutions Act of 2006, this landmark
law requires the state to cut its greenhouse gas emissions.

SB 43: Enacted in 2013, this statute allows formation of Community Solar programs,
through which state businesses and residents can purchase locally-produced solar
power on a virtual basis instead of installing solar systems on their own houses and
buildings.

SB 350: Enacted in 2015, it requires the state to use 50 percent renewable power by
2030 and to double energy efficiency in existing buildings by then.

Net Energy Metering: A California Public Utilities Commission policy that has
advanced solar energy by allowing utility customers with solar rooftops to get paid by
utilities at the retail rate for power produced by their systems on sunny days that they do
not consume themselves. This power feeds the grid and is used by neighbors.

The Low Carbon Fuel Standard: The California Air Resources Board’s low carbon fuel
standard requires a 10 percent reduction in the carbon content of transportation fuels by
2020.

Governor’s Distributed Energy Goal: Gov. Jerry Brown has set a state goal of seeing
that 12,000 MW of distributed energy capacity is developed in California by 2020.
Distributed energy systems are solar rooftops, other small-scale solar systems within
utility distribution systems, fuel cells, and other systems usually located on utility
customer premises.

Governor’s Executive Order B-30-15: The Governor has ordered the state to reduce

greenhouse gas emissions to 40 percent below 1990 levels by 2030 and to 80 percent
below 1990 levels by 2050.
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Selected Financing Programs

There are a variety of renewable energy subsidy programs available from state
government agencies. Here is a brief list of programs, with some links for further
information and attachments providing details:

CEC 1 Percent Loan Program for Municipalities:
http://www.energy.ca.gov/contracts/PON-13-401/

Electric Program Investment Charge Program:
http://www.energy.ca.gov/contracts/epic.html

A portion of the money is administered by CEC, while a smaller portion is administered
by the utilities, including SCE.

CEC Solicitations, including for the Electric Program Investment Charge:
http://www.energy.ca.gov/contracts/

Online Guide to Financing/Funding Programs:
http://www.coolcalifornia.org/funding-wizard-home (will be operating in December)

Should the city partner with the school district on a project, the school district could
obtain grant funds from the Proposition 39 program:
http://www.enerqgy.ca.gov/efficiency/proposition39/index.html

In addition, it remains possible that new money may be included in the upcoming state
budget for 2016-17 and into the future from the carbon cap-and-trade program auction
revenues. The state’s second draft investment plan can be found here:

CARB Investment Plan: http://www.arb.ca.gov/cc/capandtrade/auctionproceeds/draft-
second-investment-plan.pdf

The California Treasurer’s Office through its California Alternative Energy & Advanced
Transportation Financing Authority also offers financial programs for city clean energy
projects. Details can be found here: www.treasurer.ca.gov/caeatfa

Regionally, the South Coast Air Quality Management District has funded renewable
energy programs. Programs include the district's Technology Advancement Office
program and soon to come a program funded by power plant operators to mitigate
emissions. The spending plan for this program restricts funding to projects within 10
miles around power plants that have availed themselves of the mitigation fee option to
offset their emissions. So far, no plants within 10 miles of South Pasadena have availed
themselves of the fee option. However, at least one power plant in Burbank is expected
to use the program when it is rebuilt, which would provide money for which South
Pasadena could compete.
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SCAQMD also administers programs to fund clean transportation (The Carl Moyer
Memorial program and the Mobile Source Review Committee program), which
conceivably could be drawn on to help fund a project that includes a clean
transportation element, such solar electrolysis to produce hydrogen for fuel cell vehicles
or a solar charge port, perhaps virtual, to charge electric vehicles.
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ATTACHMENT 3

“Solar in South Pasadena: First Steps”

Revised Draft Submitted by

Alex Kung, Charles Li, and Daniel Snowden-Ifft



Solar in South Pasadena: First Steps

EXECUTIVE SUMMARY

The South Pasadena Renewable Energy Council (REC) strongly recommends that City Council
direct staff to develop and issue a request for proposals (RFP) for two solar projects on City
properties at Wilson Reservoir and City Hall. These projects will produce enough renewable
energy to reduce the City’s overall electrical use by 10% and reduce the City’s electric bill by at
least $70,000 annually. In addition, by taking advantage of available funding through the State
of California’s Energy Conservation Assistance Act (ECAA) these two projects can provide net
positive cash flow to the City in year 1, even after the loan payments. That's because the state
financing program offers 20-year loans for municipal renewable energy projects with a 1%
interest rate. However, because funding through the ECAA program is limited and SCE caps
number of solar projects allowed under the tariff time is of the essence in moving forward.
Members of REC are willing to help structure an RFP and evaluate proposals in order to help
advance these projects.

Introduction

The Renewal Energy Council (REC) was established by the City Council in order to explore
renewable energy options for City properties as a way of decreasing fossil fuel use and saving
energy costs. But in the course of the committee’s meetings it became clear that there were
some near term opportunities to install solar at several locations in the City as a way to begin
the journey. This memo presents a targeted and detailed plan to begin moving the City of South
Pasadena towards a renewable energy future.

With the assistance of City staff and SCE, the REC obtained extensive data for energy
usage and payments for all 108 City electrical meters. Figure 1 below summarizes both energy
and bill information in 11 sites/categories.
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Figure 1: 2105 electrical energy and bill data for the City of South Pasadena. The left chart shows
percentage energy usage while the right shows percentage billing information.

It is clear that the water department is the biggest user of electricity with 63% share of usage
and 59% share of bills, and most of that is associated with pumping water from the Wilson
Reservoir. The reason for the high electrical usage at Wilson is that the City gets most of its
water from groundwater that is pumped from the City’s Wilson Reservoir, in San Gabriel,
several miles, uphill, to the City’s Water Distribution System. Thus, significantly offsetting energy
usage and costs in South Pasadena means looking at offsetting energy usage and costs for
water pumping, especially at the Wilson Reservoir Pumping site.

At 9% usage and 8% bills City Hall is the 2"¥ major user of electricity in the City (excluding
lighting) and has the additional benefit of being highly visible. Because of the dispersed nature
of the lighting it is not possible to provide a solar offset for this energy.

We thus looked at both of these facilities as potential “low-hanging-fruit” to determine if it
was cost effective to implement solar installations in South Pasadena. This proposal considers
the near term installation of solar on Wilson Reservoir and the public and city parking spaces
near City Hall (City Hall Parking).

Benefits of South Pasadena City Solar Installations

The City of South Pasadena consumes about 6,200,000 kWh of electricity annually. This is
for City operations only and does not include electricity use for private homes and businesses.
This electricity costs the City nearly $1,000,000 annually.

The two solar installations being recommended by the REC, Wilson Reservoir and City Hall
Parking, at approximately 370 kW combined power output, will produce about 620,000 kwWh
annually, lowering the City’s electricity needs by about 10%. This will reduce greenhouse gas
emissions by 260 metric tons per year, equivalent to eliminating 56 cars from the road [1]. This
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will also reduce the City’s electric bill by at least $70,000 in the first year of operation, as
discussed below.

The development of these two solar projects and potentially additional solar projects in the
future will be a visible and significant display of the City’s commitment to supporting renewable
energy development, reducing carbon emissions and promoting a sustainable environment for
future generations, while at the same time paying for themselves, as discussed below.

Financing

The financing of any renewable energy project is a crucial consideration. The REC
considered multiple options for financing solar in South Pasadena. For these two projects we
suggest financing through the State of California’s Energy Conservation Assistance Act (ECAA)
[2] as the best, short-term, option for the City. This program provides 20 year, 1% loans, for
cities, counties, colleges and universities and public care institutions/public hospitals to pay for
renewable energy projects. Applications are received on a first comeffirst service basis and
funds are limited within each calendar year. Therefore, we recommend city staff submit an
application as soon as possible to preserve the City’s place in line.

The advantages of obtaining a long-term, low-interest loan are four-fold. First, loan
payments are fixed whereas electricity prices are expected to increase between 2% to 4.4% a
year in the coming decades [3]. Second, based on the financial model loan payments are
projected to be lower than the City’s currently electricity cost thus generating a net savings that
may be obtained in the first year of the loan. Third, financing provides liquidity and the
opportunity cost of avoiding a large capital outlay to the government balance sheet. Lastly, the
strategy for utilizing solar is estimated to save two hundred fifty thousand dollars ($250,000) net
present value during the life of the loan. Once the loan has been fully amortized, the savings
may reach over three million ($3,000,000) over the remaining extended life of the solar panels.

There several questions concerning the ECAA loan that the REC could not determine
without the City’s input:

1) Can the City apply for one loan or would it be required to apply for two loans since
the projects benefit two different funds (General Fund & Water Fund)?

2) Could the savings from the water fund be used to offset future water rate increases
or used to purchase more energy efficient equipment to further reduce cost?

Figure 2 shows the predicted financial picture for the combined projects. Details of these
predictions can be found in Appendices A and B at the end of this memo. These details are
important and were analyzed thoroughly by the REC.

The financial model for these projects includes:

1) Averages of the installed price estimates and energy production from solar energy
development companies who visited the sites;

2) ECAA financing conditions mentioned above. The impacts of this beneficial financing
are shown in Figure 2 with net savings in year 1 and a significantly greater savings at year 20,
when the loan is completely repaid;
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3) Electric rate increases of 4.4% until 2022 followed by 2% thereafter based on current
utility research [3];

4) Degradation of the solar panels over time, estimated at 0.5% per year [4];
5) Maintenance, especially inverter replacement based on estimates from the installers;

6) Optimization of SCE’s electric rate structure, which has a capacity limitation that
translates to a need to move forward quickly before the capacity limit is reached,;

7) Future pumping operations at Wilson Reservoir when Garfield Reservoir comes online
in 2017, that significantly affect predicted future savings. The REC deliberately chose the most
conservative assumption for future operations;

8) Pricing both projects separately. This is also conservative, as doing both projects at
the same time would yield additional savings.

For each year out to year 42, the REC estimated the net savings to the City. The net
savings is equal to the savings on electric bills less loan payments and maintenance for the
solar projects. Figure 2 shows the cumulative net savings for the City.

Wilson Reservoir + City Hall
53,500,000

$3,000,000

$2,500,000

INgs

52,000,000

Net Sav

$1,500,000
$1,000,000
$500,000
S0

5500,000 Year

Figure 2: This plot shows the cumulative net monetary effect on the City of installing solar arrays on the
Wilson Reservoir and City Hall under the ECAA financing scheme.

The loan payments are smaller than the savings starting after year 1. However ECAA doesn't
require payment for the first year. Remarkably this proposal predicts a net positive cash flow in
the first year of operation and thereafter. Furthermore, as detailed above and in the appendixes,
we believe this estimate is conservative.
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Conclusion

In the strongest possible terms the REC recommends moving forward quickly with these two
projects. Combined they will provide the City of South Pasadena with a 10% clean energy
offset. One of them would be highly visible demonstrating the City’s commitment to a
sustainable future. Moreover the financial model we have developed suggests that the
installations can be completed for minimal (staff time only but members of the REC are willing to
help) costs. The larger effect of acting on this proposal, though, is to show the community and
beyond, the benefit of the responsible deployment of renewable energy at the City scale.
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Appendix A — Proposed Wilson Reservoir Solar Project Details

The South Pasadena REC surveyed
numerous City facilities to identify the
best sites for solar development. The
survey included looking at electricity use
as well as space available to install solar
panels. The City’s water supply system
consisting of large covered reservoirs
and pumps is ideal for solar energy
development. The City’s largest
electricity use is for water pumping and
the largest single site for use of electricity
is the City’s Wilson Reservoir and
groundwater pumping site in the nearby
City of San Gabriel. This facility was
recently rebuilt with a state of the art
covered reservoir over 12,000 square
feet in size. Most of this reservoir is also
free of shading obstructions. The REC
made some preliminary estimates to
install solar that made it apparent that "
this site should be investigated further. i e A —

Figure 3: Wilson Reservoir Site in the City of San Gabriel
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Figure 4: Site Visit to Wilson Reservoir. Note the new
concrete roof structure.

Based on the preliminary estimates, the REC
decided to pursue preliminary bids from several solar
contractors. On March 9, 2016, three solar contractors
toured the Wilson Reservoir site, along with the South
Pasadena City hall complex and two of the contractors
provided informal solar project proposals. These
proposals estimated a solar project size of 140 kW DC
that would produce over 220,000 kWh annually. The cost
of this project would range from about $350,000 to
$375,000, less than $2.70/ installed DC watt.

The current pumping operation at Wilson Reservoir
utilizes a significant amount of electricity in the high peak
electrical demand period between noon and 6 PM on
weekdays, to meet the City’s water demands. With the

Figure 5: Aerial View of Wilson Reservoir.
Note there is some shading on the right. way the pumps at Wilson are operated today, a 140 kW
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solar project at the site could reduce the electric bill at Wilson by about $32,000 annually, or
about 14 cents/kWh generated. However, most of this benefit would be derived through
changing the electric rate to a renewable rate that would virtually eliminate electric demand
charges which are a major component of the site’s current electric bill.

However, the current pumping operation is required to closely follow water demand as the
City’s largest water storage facility, Garfield Reservoir, is currently being reconstructed and is
out of service. Once Garfield is back in service in 2017, Wilson’s pumping operations will likely
be modified to significantly reduce high electric demand on weekday afternoons. With this
modified operation, the electric bill at Wilson could be reduced by about $60,000 annually, even
before solar is installed. With this modified future pumping operation, the benefits of solar are
reduced to about $17,000 annually, or about 8 cents/kWh generated, which is still beneficial. As
can be seen in Figure 6 the net is slightly negative up until year 10. However we wish to
emphasize that the model used in this prediction was conservative at every turn. What is shown
in Figure 6 is a conservative savings scenario.

Wilson Reservoir
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Figure 6: The cumulative net monetary effect on the City based on ECAA financing for
the Wilson Reservoir solar installation.

Finally while it might appear that the net savings are more favorable for City Hall than for

Wilson on the basis of Figures 6 and 9, see below, this is an apples-to-oranges comparison as
the savings for Wilson were computed under more conservative assumptions.
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Appendix B - Proposed City Hall Parking Lot Solar Project Details

City Hall is also a major user of energy (9% of City usage overall) and there are parking lots
with plenty of unshaded areas both behind and adjacent to City Hall as shown in Figure 7.

Figure 7: City Hall showing parking lots. The northeast parking lot is public
parking. The one to the north is parking for City Hall.

In March, 2016 three solar companies performed site visits in order to prepare informal
proposals for solar installations on the City Hall parking lots. In addition to potential energy
savings, such systems provide shade for vehicles and are easily visible to residents and others.
We also asked firms to investigate solar arrays on top of City Hall, but determined that the roof
was not conducive to a solar installation.

Informal proposals were received from two of the firms, with cost estimates of $3.70-
$3.86/watt. The two firms had slightly different sized installations (Figure 8), so overall cost
varied from $780k to $965k
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Figure 8: Proposed solar installations for City Hall parking lots.

In either case the energy savings are substantial, on the order of $0.12 - $0.13/kWh and
accounting for a 71% offset of City Hall usage, with a savings of $45k - $53k in electricity costs
in year 1. Figure 9 shows the potential increase in the general fund over time if solar is installed
on the City Hall parking lots. This plot shows positive net impact from year 1 even with
conservative assumptions.
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Figure 9: The cumulative net monetary effect on the City based on ECAA financing for
the City Hall solar installation.
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