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Vision: Our vision is to position UCSD in the state and the nation as a living laboratory for 

scalable climate solutions. We note the emphasis on scalable, by which we mean, the solutions 

we come up with for a fossil free campus can be extrapolated to the rest of the state at the 

minimum. This scalable goal has been the trademark of UCSDs efforts at climate solutions. In 

2014, under the leadership of two UCSD faculty who are also CCCC members, 50 researchers 

across UC came together to propose scalable solutions to climate change, work that influenced 

California lawmakers to adopt strict new standards for short-lived climate pollutants and 

produced an online climate solutions education protocol taught at campuses in UC, North 

Carolina, Sweden and Taiwan, along with an open source electronic textbook. 

 

Origin of the Fossil Free Campus Proposal: The notion for a fossil free campus originated in a 

report by a UCSD task force (led by one of us in CCCC) formed in 2019, which submitted 35 

concrete actions that the campus can and should take to drastically cut its emissions. The 

formation of this senate committee, CCCC, was one of the actions proposed by the senate-

endorsed task force, and is the first of its kind for the entire UC system. CCCC reviewed the task 

force report and unanimously agreed to adapt the 35 concrete actions as its starting point. 

 

Objective of this Brainstorming session: 
Develop a blueprint for achieving fossil-free power 

generation at UCSD. Power generation falls under Scope-1 emissions. We aim to submit the 

blueprint to the UCSD senate council for its May 2021 meeting. Towards this goal, the 

committee is holding a brain-storming meeting on April 7th  with selected members of the UCSD 

campus community, including researchers & sustainability officers, and also others from UC 

Berkeley, UC Irvine, UCOP and an NGO championing for zero emissions for power generation 

in San Diego. We will be seeking advice and data from the invitees.  

 

Background of the committee’s actions to-date 

 
Our survival at risk: We unanimously  endorse and adapt the 2019 declaration signed by the 

UCSD Chancellor, chancellors of  the other 9 campuses and the UC President calling for a 

 

  “drastic societal shift to combat the growing threat” [of climate change].  

 

Fossil free power generation is a necessary (but not sufficient) ingredient of the required societal 

shift. About 60% of current global warming is due to emissions from fossil fuels; and with 

unabated fossil fuel emissions the warming could exceed a catastrophic of 40C or more before 

the end of this century, posing an existential threat to homo sapiens. California has become a 

regional climate hotspot: Warming in excess of 1.5C (as of 2020); large scale drying of more 

than 25%; wet season length shrinking by 27 days; about 1/3 of California's 33 million acres 

burned just in the last 10 years; and drifting to a multi-decadal drought since 2000.  

 

It is a race against time: To have any chance of winning this race for our survival, fossil fuels 

for power generation must be phased out nationally and globally in 10 to 15 years maximum. 

This is not a pipe dream or  an unachievable goal. Nations like UK are on this path already. But 

it is not a straightforward path either. Numerous technological, economic and behavioral change 

barriers have to be overcome. 

 

https://btc10solutions.ucsd.edu/
https://www.universityofcalifornia.edu/news/new-california-law-curb-climate-pollutant-emissions-based-scripps-science
https://escholarship.org/content/qt6kr8p5rq/qt6kr8p5rq.pdf?t=pxb27v&v=lg
https://senate.ucsd.edu/current-affairs/reports-recommendations/report-of-the-senate-task-force-on-the-climate-crises/
https://www.universityofcalifornia.edu/news/university-california-declares-climate-emergency


That is why it requires institutions like UCSD, a world leader in climate change research,  to 

show the way, by now engaging in transformational emissions-reductions behaviors. 

 

From Carbon Neutrality to Fossil Free: The phrase carbon neutrality, while its use is 

widespread and accepted by many policy makers, is subject to broad interpretation. The 

interpretation can be so broad that carbon neutrality in a jurisdiction can be achieved without any 

reductions in carbon emissions locally. To avoid such ambiguities, the committee's preferred 

terminology is fossil free, for its meaning is unambiguous.  

CCCC is not starting from scratch: In 2018, an independent group of researchers and 

energy experts mostly from UC (including UCSD faculty) got together under the auspices 

of the TomKat foundation (formed by the billionaire philanthropist Tom Steyer), which 

also funded the study. The group released a report titled:   University of California 

Strategies for Decarbonization: Replacing Natural Gas. The TomKat group came up with a 

way to exit the campuses’ reliance on burning natural gas, which is actually methane.  

Methane provided 84% of UCSD’s power needs in 2015. The TomKat committee came up 

with three exit strategies, to be implemented together: 

1. Energy efficiency. Reducing energy demand through investments in energy efficiency, for 

example lighting in buildings. 

2. Biogas. Replacing natural gas with renewable biogas. 

3. Electrification. Electrifying end uses that currently depend on natural gas and 

obtaining  electricity from carbon-free energy sources. 

Energy efficiency is an important and vital component of national and global strategies for 

reducing emissions of CO2. We are looking for data on how much additional reductions in 

emissions is realistically possible through this strategy. The second option of biogas 

(methane) is not a scalable solution since the potential biogas capacity is less than 1.5% of 

current US methane use according to the TomKat report. Still biogas may be an option as a 

back up in case of power failure. The third option is electrification of all end uses of power 

in the campus. Almost all expert documents on climate mitigation conclude that this is the 

preferred if not the only option.  This raises the question: Where will the campus get its 

electricity? If it is going to rely on the city for the supply of power, the plans of the local 

power company become an integral part of our strategy to become fossil free. Since UCSD 

has a microgrid, it can also explore a hybrid strategy of  dynamically integrating city power 

supply with in-house generation of renewable power with nano-grids of solar and other 

renewables within the micro-grid. These options will be explored in the brainstorming 

session. 

Discussion Items for the session 

1) Time scale: Feasibility of achieving fossil free power generation by 2030 or sooner. Is 

there currently any commitment by the campus to retire the cogen plan by any date?     

2) Electrification plans: In March 2021 the UCSD Chancellor confirmed that $250,000 

has been allocated to explore electrification (of power generation) options. Can we gain 

clarity on the intentions for those plans, and what might follow them?  

https://www.nceas.ucsb.edu/tomkat-natural-gas-replacement-strategies


3) Challenges and Opportunities:  UCSD's model micro-grid which generates about 95% 

of its power (inhouse) positions UCSD as a living laboratory to implement a fossil free 

power strategy. UCSD's  micro-grid relies mostly (85%) on burning natural gas. Currently 

there are two revolutions going on in power generation: 1) Decentralization of power 

generation and thus become less dependent on huge fossil fuel dependent power stations 

with almost 50 years legacy; and 2)  Switching from fossil fuels to renewables. By 

electrifying  UCSD's microgrid to become free of natural gas and powering it with 

electricity generated by 100% renewables, UCSD will be marryying the two revolutions 

and thus become a living laboratory for fossil fuel free power. How can we take advantage 

of this capability?                                                            

4) Public-Private partnerships: If UCSD does make plans to retire its fossil fuel burning 

infrastructure, what are the potential state, federal and private funding sources to actually 

implement the expensive changes? How detailed do plans need to be to qualify for possible 

Green Infrastructure funds? What are the expected time-lines for when such funds will be 

available? What about state bonds? What opportunities are available for philanthropy and 

how are priorities set?      

5) Scope of energy efficiency:  The cost of electricity, whether we generate it through 

hydrogen, solar, etc., or buy it from the power company, is a major factor. This could be  

alleviated by reducing our end-use power and substantial increase in energy effiiciency. 

The pandemic has shown that much learning and research can be done just as effectively 

entirely or mainly remotely. Can we radically re-envision the physical plant to support 

growth in enrollment and research without additional buildings? Can we accept some 

discomfort (e.g., in thermostat settings, use fans or being able to open windows) to require 

less energy?    What is the  potential for increasing energy efficiency on the campus? 

Reductions in end use power and increase in energy efficiency will reduce the energy 

intensity (per capita power consumption) of the campus. Shared Socioeconomic Pathways 

of IPCC, which are scenarios based on socio-economic integrated assessment models call 

for a factor of four reduction in energy intensity by a factor of 4.                                                                             

6) Resilience: What studies have been performed to determine minimal backup power 

needs and evaluate possible strategies for providing it. 

8) Lessons learned: What has been learned from the electrification of Stanford and other 

sites that can be applied to UCSD?                                                                                          

9) Emerging Technologies: Are there any nonstandard revolutionary technologies that are 

being evaluated for electrification at UCSD? Is using cold seawater from Scripps Canyon (a 

protected area) a viable option? How much solar and wind power could be generated on 

campus, and at what cost? How much renewable hydrogen (produced through electrolysis) 

can aid in the intermittency  of solar?  Is a model of imbedding such revolutionary 

technologies as nano grids within the microgrid an option? 

 

  



Draft Resolution 

After the brain storming session, we plan to propose to the senate council, resolutions along 

the lines shown below. Please note that the committee has not voted on it and the final 

language could be much different based on the input and feedback we receive at the 

brainstorming session. We are simply including it just to give the invitees an idea of where 

the committee is heading with respect to the fossil free goal for power generation. 

This proposed resolution pertains only to Scope 1 emissions. We adopt EPA's definition of 

Scope 1 emissions:   

 Scope 1 emissions are direct greenhouse (GHG) emissions that occur from sources that 

are controlled or owned by an organization (e.g., emissions associated with fuel combustion in 

boilers, furnaces, vehicles). 

 

Let it be resolved that the UCSD Academic Senate urges the Chancellor to: 

 

1. Change UCSD’s climate action goal for Scope 1 emissions from carbon neutral to fossil 

free, 

2. Pursue the fossil free goal by electrifying all end-uses of power. This will require that 

UCSD retire its fossil fuel infrastructure (including the use of natural gas in the co-

generation plant) this decade and replace it with renewable sources of power*. 

3. Forgo any reliance on new fossil fuel infrastructure, even for hospitals 
  
* The renewable sources may be on campus and/or from an external supply that will be 
largely renewable by 2030. 
 

 

 

https://www.epa.gov/climateleadership/scope-1-and-scope-2-inventory-guidance


ACADEMIC SENATE: SAN DIEGO DIVISION, 0002 

UCSD, LA JOLLA, CA 92093-0002 
 (858) 534-0101 

 

 

UNIVERSITY OF CALIFORNIA – (Letterhead for Interdepartmental use) 

 

Fossil Free UCSD Campus 

    Brainstorming Session, April 7, 2021     

 Focus: Campus Power generation and end-use 

 

10 to 11 am: Opening Presentations: Chair: V. Ramanathan (UCSD).   

   Topic:  How can UCSD achieve fossil free power? 

    (7 presentations, 8 mts each) 

Committee's proposed senate resolution: Adan Aron (UCSD) 

Campus decarbonization: Current Status & Future Plans 

    Michelle Perez (UCSD) & John Dilliott (UCSD) 

 Opportunities for research and development of energy technologies : 

   Jan Kleissel (UCSD) & Jack Brouwer (UCI) 

Scope for fossil free power in San Diego : 

   Nicole Capretz (Climate Action Campaign, San Diego) 

Systemwide decarbonization plans:  

   David Phillips (UCOP) 
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Proposed Academic Senate Resolution 

This proposed resolution pertains only to Scope 1 emissions. We adopt EPA's definition of 
Scope 1 emissions:   
 Scope 1 emissions are direct greenhouse (GHG) emissions that occur from sources that 
are controlled or owned by an organization (e.g., emissions associated with fuel combustion in 
boilers, furnaces, vehicles). 
 
Let it be resolved that the UCSD Academic Senate urges the Chancellor to: 
  

1.     Change UCSD’s climate action goal for Scope 1 emissions from carbon neutral to fossil free 
2.     Pursue the fossil free goal by electrifying all end-uses of power. This will require that UCSD 
retire its fossil fuel infrastructure (including the use of natural gas in the co-generation plant) 
this decade and replace it with renewable sources of power*. And it must replace all fossil-fuel 
end-user devices with electrified devices. 
3.     Forgo any reliance on new fossil fuel infrastructure, even for hospitals 

  
* The renewable sources may be on-campus and/or an external supply that is renewable, and scalable by 
2030 or soon thereafter. 
 

The resolution was unanimously approved by CCCC.  CCCC held a brainstorming session of about 20 
experts from UCSD, UCI, UCB, UCOP and the head of a  San Diego NGO on April 7th. A summary of 
the session discussions is given in page 4 of the background document attached herewith. 
  

https://www.epa.gov/climateleadership/scope-1-and-scope-2-inventory-guidance
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Background for the Resolution 
 

Vision: Our vision is to position UCSD in the state and the nation as a living laboratory for scalable 
climate solutions. We note the emphasis on scalable, by which we mean, the solutions we come up with 
for a fossil free campus can be extrapolated to the rest of the state at the minimum. This scalable goal has 
been the trademark of UCSDs efforts at climate solutions. In 2014, under the leadership of two UCSD 
faculty who are also CCCC members, 50 researchers across UC came together to propose scalable 
solutions to climate change, work that influenced California lawmakers to adopt strict new standards for 
short-lived climate pollutants and produced an online climate solutions education protocol taught at 
campuses in UC, North Carolina, Sweden and Taiwan, along with an open source electronic textbook. 
 
Origin of the Fossil Free Campus Proposal: The notion for a fossil free campus originated in a report 
by a UCSD task force (led by one of us in CCCC) formed in 2019, which submitted 35 concrete actions 
that the campus can and should take to drastically cut its emissions. The formation of this senate 
committee, CCCC, was one of the actions proposed by the senate-endorsed task force, and is the first of 
its kind for the entire UC system. CCCC reviewed the task force report and unanimously agreed to adapt 
the 35 concrete actions as its starting point. 
 
 

Background of the committee’s actions to-date 
 
Our survival at risk: We unanimously  endorse and adapt the 2019 declaration signed by the UCSD 
Chancellor, chancellors of  the other 9 campuses and the UC President calling for a 
 
  “drastic societal shift to combat the growing threat” [of climate change].  
 
Fossil free power generation is a necessary (but not sufficient) ingredient of the required societal shift. 
About 60% of current global warming is due to emissions from fossil fuels; and with unabated fossil fuel 
emissions the warming could exceed a catastrophic of 40C or more before the end of this century, posing 
an existential threat to homo sapiens. California has become a regional climate hotspot: Warming in 
excess of 1.5C (as of 2020); large scale drying of more than 25%; wet season length shrinking by 27 
days; about 1/3 of California's 33 million acres burned just in the last 10 years; and drifting to a multi-
decadal drought since 2000.  
 
It is a race against time: To have any chance of winning this race for our survival, fossil fuels for power 
generation must be phased out nationally and globally in 10 to 15 years maximum. This is not a pipe 
dream or  an unachievable goal. Nations like UK are on this path already. But it is not a straightforward 
path either. Numerous technological, economic and behavioral change barriers have to be overcome. 
 
That is why it requires institutions like UCSD, a world leader in climate change research,  to show the 
way, by now engaging in transformational emissions-reductions behaviors. 
 
From Carbon Neutrality to Fossil Free: The phrase carbon neutrality, while its use is widespread and 
accepted by many policy makers, is subject to broad interpretation. The interpretation can be so broad that 
carbon neutrality in a jurisdiction can be achieved without any reductions in carbon emissions locally. To 
avoid such ambiguities, the committee's preferred terminology is fossil free, for its meaning is 
unambiguous.  

CCCC is not starting from scratch: In 2018, an independent group of researchers and energy 
experts mostly from UC (including UCSD faculty) got together under the auspices of the TomKat 

https://btc10solutions.ucsd.edu/
https://btc10solutions.ucsd.edu/
https://www.universityofcalifornia.edu/news/new-california-law-curb-climate-pollutant-emissions-based-scripps-science
https://escholarship.org/content/qt6kr8p5rq/qt6kr8p5rq.pdf?t=pxb27v&v=lg
https://senate.ucsd.edu/current-affairs/reports-recommendations/report-of-the-senate-task-force-on-the-climate-crises/
https://www.universityofcalifornia.edu/news/university-california-declares-climate-emergency
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foundation (formed by the billionaire philanthropist Tom Steyer), which also funded the study. The 
group released a report titled:   University of California Strategies for Decarbonization: Replacing 
Natural Gas. The TomKat group came up with a way to exit the campuses’ reliance on burning 
natural gas, which is actually methane.  Methane provided 84% of UCSD’s power needs in 2015. 
The TomKat committee came up with three exit strategies, to be implemented together: 

1. Energy efficiency. Reducing energy demand through investments in energy efficiency, for 
example lighting in buildings. 

2. Biogas. Replacing natural gas with renewable biogas. 
3. Electrification. Electrifying end uses that currently depend on natural gas and 

obtaining  electricity from carbon-free energy sources. 

Energy efficiency is an important and vital component of national and global strategies for reducing 
emissions of CO2. We are looking for data on how much additional reductions in emissions is 
realistically possible through this strategy. The second option of biogas (methane) is not a scalable 
solution since the potential biogas capacity is less than 1.5% of current US methane use according 
to the TomKat report. Still biogas may be an option as a back up in case of power failure. The third 
option is electrification of all end uses of power in the campus. Almost all expert documents on 
climate mitigation conclude that this is the preferred if not the only option.   

  

https://www.nceas.ucsb.edu/tomkat-natural-gas-replacement-strategies
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Summary of the 4/7/21 brainstorming session 
Participants (speakers) in addition to CCCC members: Benjamin Bergen (UCSD, Assoc Dean Soc Sci); Jack 
Brouwer (UCI; Mechanical & Aerospace Engineering) Role of hydrogen, on-campus solar; Jennifer Burney 
(UCSD; School of Global Policy & Strategy) energy, food, pollutants, developing world; Nicole Capretz (San 
Diego; Climate Action Campaign) opportunities to integrate UCSD and SD goals; Steven Constable (UCSD; 
SIO and Academic Senate Chair); John Dilliott (UCSD; Utilities & Sustainability) Campus plans and status; 
Yassir Eddebbar (UCSD; SIO; postdoc) ocean climate carbon; Mark Jacobsen (UCSD; Economics) carbon 
pricing; Josh Kavanagh (UCSD; Transportation & Parking); Jan Kleissel (UCSD; Mechanical & Aerospace 
Engineering) UCSD microgrid/efficiency; Nathan Mariano (UCSD; Political Science, grad student, 
international relations; GSA climate group); Thomas Murphy (UCSD; Physics) Energy saving alternatives, 
on-campus solar and storage; Michelle Perez (UCSD; Utilities & Sustainability); David Phillips (UCOP; 
Associate Vice President Energy & Sustainability); Katherine Ricke (UCSD; School of Global Policy & 
Strategy); David Romps (UCB; Earth & Planetary Science) planning for retirement of UCB co-gen plant; 
Tyson Siegele (Community energy systems expert). 
Note: UCSD acquires most of its energy by burning methane on campus. For this it uses a co-generation 
plant which emits ~170,000 tonnes per year of CO2. The plant must be retired to be consistent with the 
Climate Emergency declaration by the UC in 2019, to keep global heating to 1.5C and even to 2C above 
pre-industrial levels (D Tong et al. Nature 2019). The brainstorm discussed the following issues in depth 
in relation to retiring the co-generation plant: 
What are the alternatives for decarbonization of the campus cogeneration plant? 
1) Electrification with grid electricity. This is the most straightforward solution but creative 

modifications (e.g., option 3) are needed to reduce its expense. 
2) Onsite renewable generation (solar), with battery or hydrogen storage. Onsite solar must be 

maximized as the most cost-effective path to decarbonization. It is unclear however if all  UCSD’s 
energy needs could be provided with onsite solar, and maximizing it would in any case require 
esthetic adjustments (solar awnings, eucalyptus replacement…) and demand reductions (see 5). 

3) Hybrid of 1 and 2. This option is promising and may be the most practical. 
4) Modify the cogen plant to run on hydrogen. This is unlikely but hydrogen may have a role offsite in 

bridging seasonal gaps in renewable power. 
What sets the financial parameters of the solution? 
5) Radical approaches to conservation. This included less HVAC from thermostats (‘shorts and 

sweaters’), building design that leverages our mild climate, growing enrollment and research without 
a larger physical plant by working and learning remotely (learning from the pandemic), and 
potentially going to a 4-quarter system 

6) Financing. It is unclear if the Green Recovery will include grants or subsidized bonds for 
decarbonizing energy systems that UCSD would qualify for, but it needs to be ready. 

7) Community energy: San Diego community choice aggregation provides renewable energy sources 
for grid electricity, as does UCOP. In both cases, SDG&E charges high rates for transmission. By 
participating locally UCSD could become a major policy-shifting actor. 

What is the best process to explore seriously all of the options? 
8) The $250k study by outside consultants recently announced by UCSD. This study will only evaluate 

option 1 listed above - replacement of the cogen plant with an electrified central plant. After this 
study, UCSD could specify the bid documents for a design/build contract to electrify the energy 
system. When the current study is complete in a few months, another study will try to provide a cost 
estimate. A third study is underway regarding hydrogen. 

9) Team for systematically evaluating energy system alternatives for UCSD. In addition to outside 
consultants and VC Matthews’ able group, there are several UCSD and UC faculty who are energy 
experts and eager to work on this endeavor but a more effective framework needs to be created. 

https://www.nature.com/articles/s41586-019-1364-3
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