Understanding CO2 Emissions at UCSD– Estimating
Current Emissions and Planning for Carbon Neutrality
Mariana Rivas
University of California, San Diego – Carbon Neutrality Initiative

Introduction
At UCSD, Over 60% of the campus’
Greenhouse Gas (GHG) emissions
are the result of burning natural
gas, most of which come from the
campus Central Utilities Plant (CUP).
Currently, GHG emissions are
estimated using Emissions Factors
(EF) calculated by the California Air
Resources Board and the EPA. EF are
calculated using national averages for
average carbon content and heating
values of natural gas.
As part of Scope 1 (direct) goals, it
is important that we explore the
applicability of these EF at the
UCSD CUP.
The CUP includes two 13.5 MW
natural gas-fired turbine generators,
that partly provide 85 percent of the
campus’s annual electricity and
heating needs. For this project, we
focused on estimating the emissions in
the flue gas from these turbines.

Possibilities to reduce emissions via
Carbon Capture Utilization and
Storage (CCUS) are explored.
CCUS is a process that captures CO2
emissions from sources like power
plants and either reuses or stores it so
it will not enter the atmosphere.

Project Outcomes
The main goals of this project
aimed to:
1) Quantify the CO2 content of flue
gas at the Central Utilities Plant
and compare it to EPA derived
emission factors
2) Explore Carbon Capture and
Sequestration options to reach
carbon neutrality at UCSD

Estimating CO2 Emissions

Next Steps

Based on the data collected using a
Testo 350 Box, the flue gas from the
two UCSD turbines is 3.00% CO2 by
volume. With flowrates provided by
Solar Turbines, we estimated the mass
flowrate of CO2, the NG carbon
content, and plant emission factors.

Continued research should focus on the
prospects of removing CO2 from flue
gas in a way that is economically viable
and is aligned with UCSD’s goals for
carbon neutrality both in short and long
term. This includes analysis on UCgrown projects for both carbon capture,
such as MOFs, and utilization, such as
electrochemical recycling.
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The updated EF is 7% different from
the EPA EF. Though this could be a
significant source of CO2 emitted, it is
likely within the bounds of the
approximations made, such as exact
flowrates. Furthermore, this calculation
does not consider reduced emissions
from cogeneration of electricity and
heat. Regardless of these values,
there is an imminent need to explore
GHG mitigation opportunities.

Carbon Capture
Two main technologies are proposed
for their relatively low energy use:
• Lithium-CO2 batteries that combine
capture and electrochemistry to
2
generate Li2CO3 (solid)
• Carbon capture and steam
regeneration with metal-organic
framework3

Carbon Utilization

Work is also needed on motivating
these changes at the local level. Future
work should include an assessment of
the societal costs of GHG emissions
on local and especially vulnerable
communities. For example, the EPA
tool COBRA can be used to estimate
economic and human health changes
as a result of air pollution at the country,
state, and regional levels.

Conclusions
EF for natural gas-powered turbines
were estimated using measured values
at CUP. The updated EF were ~7%
different from the values currently used
by the EPA.. Carbon capture and
utilization efforts were explored, but
further work is needed to establish their
economic viability.
An outstanding concern is the need to
motivate these efforts, particularly on
their effect on human and
environmental health at the local level.
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