Achieving Carbon Neutrality at UCSB by 2025: A Critical Analysis of Technological and Financial Strategies

Prepared by: Henry Bart, Brandon Kaysen, Melissa Maggass, Hyemin Park, Owen Watson | Advisor: Sangwon Suh

Introduction Project Objectives What is Carbon Neutrality?
In 2013 Janet Napolitano, the President of the University of California (UC), united the 10 UC UCSB In order to develop a strategy for UC Santa Barbara to achieve carbon neutrality by 2025, UCSB’s Chancellor’'s Sustainability Committee UCSB 2025 Projected Emissions As defined by the UC Office of the President (UCOP), carbon neutrality is achieved when a campus
campuses through the Carbon Neutrality Initiative. This initiative established a goal for each campus “CMF;;E%TN?TﬁE.ﬁT‘.? e identified three objectives for this research project. Ultimately, this study identifies the most promising greenhouse gas (GHG) emission reduces Scope 1 and Scope 2 emissions to zero. While there are many potential strategies,

to identify and implement measures to reduce Scope 1 and Scope 2 emissions to zero by 2025.
Achieving carbon neutrality would make the University of California the first major research university

mitigation strategies and the optimal investment schedule that will enable UCSB to achieve carbon neutrality and reduce long-term
operating costs with minimal capital investments. This project’s specific objectives are as follows:

reducing emissions as much as possible through energy efficiency, conservation, and renewable
energy procurement are the most viable options. If necessary, purchasing carbon offsets to

to accomplish this ambitious goal. Yelly Scope 1 account for any remaining emissions is an accepted option for reducing emissions to zero.

| | - | S | Assess the efficacy of greenhouse gas mitigation strategies Em'ssﬂons‘ o | | o
The University of California, Santa Barbara (UCSB) is a sustainability leader, and currently has the third Cetimate the imol ot ‘ ted with th ded strateci 484 Scope 2 GHG emissions can fall into three categories: Scope 1, Scope 2, or Scope 3. Scope 1 emissions are
smallest carbon footprint in the UC system. In November of 2015, UCSB's Chancellor, Henry Yang, >timate the IMmplementation costs ass0tiated Wi € recommenced Stratesles Co‘ﬂ‘gﬁggon Emissions: those associated with on-site combustion, or direct emissions. At UCSB, 98% of Scope 1 emissions
pledged to support and lead the UC Carbon Neutrality Initiative, stating “we recognize the urgent need Recommend a deployment strategy for the identified strategies 529 are associated with the on-site combustion of natural gas for space and water heating. Scope 2
to act now and avoid irreversible costs to our global community’s economic prosperity and public UCDAVIS | o | | | Durchaced emissions are those associated with electricity purchased from the grid, or indirect emissions.
health!” UCSB has a proven track record of making successful investments in energy efficiency and Understanding the challenges of achieving carbon neutrality, our group developed a four-step approach in order to break the project Eloctricity UCSB purchases electricity from Southern California Edison for energy services such as lighting, air

iInto manageable pieces. Each step contains critical elements of our recommended carbon neutrality strategy. The steps are as follows:

renewable energy technologies, and aggressive actions must be taken in order to achieve carbon =
1) reduce energy demand; 2) procure renewable energy; 3) analyze cost implications; and 4) create a deployment schedule.

neutrality by 2025. UCSD

conditioning, and ventilation. Scope 3 involves all other indirect emissions. While UCOP intends for
each UC campus to achieve carbon neutrality for Scope 1-3 emissions by 2050, this study focused
solely on Scope 1 and Scope 2 emissions.

Total UC Emissions: 2025 UCSB Scope 1 and 2 Emissions:
1.2 Million Metric Tons CO_e 42,000 Metric Tons CO.e

How Carbon Neutrality Can be Achieved at UCSB

Reduce Energy Demand & Procure Renewable Energy Analyze Cost Implications Create a Deployment Schedule
As a vital first step, our group reviewed Greenhouse Gas Mitigation Strategies Rpecizﬁtli:r 2025 Projected Emissions While UCSB typically make decisions using a simple-payback model, this study developed and Achieving carbon neutrality at UCSB has the potential to reduce utility expenditures while
the multitude of energy efficiency and utilized a Life Cycle Cost Analysis (LCCA) tool in order to quantify the discounted life cycle costs iImproving campus operations. However, technological maturity, labor availability, capital costs,
conservation strategies that UCSB could of each recommended strategy. In addition to up-front capital costs, this LCCA tool takes into and regulatory context must be considered when determining an implementation plan. Taking
implement. Assessing the efficacy of each - | cc\ONS account costs associated with ongoing energy expenses, operation and maintenance, and these constraints into account, we developed a deployment schedule that prioritizes projects
project required an in-depth look at how LED & Controls E;gzi,?.f&’ 't??iﬁ.tté’fEECDUlii';tc';‘gaéﬁ'itaf‘i?%t;“y‘i;ﬁ? Zﬁ'dtifﬂ'}f;'ﬁﬁﬁg“as o expected carbon offsets for each scenario. with high returns on investment such that utility savings can be rapidly generated, captured by a
buildings are operated at UCSB, a literature Retrofits output to maximize comfort and avoid unnecessary energy consumption. Ky green revolving fund (GRF), and reinvested into additional energy efficiency projects on campus.
review of proven strategies, and collaboration & The figure below is a comparison between UCSB's 2025 baseline scenario and our While these strategies require $48M in capital investments, we found that by establishing a GRF
with UCSB Energy and Utility Services. To the Z 60% recommended scenario for reaching carbon neutrality. The baseline scenario assumes that UCSB and leveraging avoided utility cost streams, this amount can reduced to below $16M. The blue
right are the five energy demand-reducing Replacement or repair of existing HVAC equipment presents significant s Emissions % does not implement any additional energy efficiency, conservation, or renewable energy projects bars in the figure below represent our recommended timing for each project.
strategies identified by this study. HVAC Retrofits e P, 2 i AR 0 LR '« Reduction & over the next 20 years. Alternatively, our recommended scenario assumes that all five of the
" P recommended demand-side strategies are implemented, and that on-campus solar capacity is

Once these five strategies were identified in & maximized. The remaining 17,000 MtCO_e can be mitigated through the procurement of carbon Phase 1 Phase 2 Phase 3
Step 1, the next step was to identify the P S WSSV \>c9<(/0 offsets, renewable energy credits, or collaboration with utilities to purchase 100% renewable Projects with Highest [l  Planning Intensive Post-2025
on-site potential for renewable energy Lab Retrofits sensing to reduce the number of air changes per hour and optimize fan LoIpEp creeY electricity. In our cost calculations, we assumed that the 2025 cost of carbon offsets will be pihanciaReturns Projects Reduce Carbon Offsots
generation and assess viable off-site speeds during non-occupied hours, $10/MtCO_e. 2016 2020 2025 2030
procurement options. This study performed , , HED S comirols I
a campus-wide solar capacity appraisal, 2025 UCSB Twenty-Year Life Cycle Cost Comparison etrofits
|dent|f\/|ng a potential expansion of 9 MW/ Monitorin -Based This process requires an_en_gineer_to fine—tunegpuilding’s energy systems Life Cvcle Costs .
within existing rooftop and parking lot Commiss.gioning 23Egseutreeritnhgezaanrifgciztem;ﬂgiiz'Qﬁipstec)dr'sAﬁi?r?ﬁglryéigfult?sﬁaclllaatt:n o 25,000  aar 201 O . Reduced by $44M HVAC Retrofits -
spaces. Through the execution of power metric tons of CO e . MY Cogtpoton by With an investment of $48M,
purchase agreements (PPAs), UCSB can install 2 2 “Cion ssor B = Lab Retrofits O
ey e (V) with zero capita ot Water Loop | ot ot st et can be avoided in UCSB can save $44Min total

water between connected buildings. 2025 b |m |ementin g § COStS and 500,000 Mtcoze Commissioning -]
\/iable off-site renewable energy procurement y'1mp 9 £ §,
options for the university include community Renewable Energy Procurement these greenhouse gas 2 (ion ) 2 over a 20-year timespan Hot Water Loop I I
SOIar arra\/S, leECt dceess, and SOUthern Through solar PV PPAs, third-party contractors install, own, and maintain S eroy COS‘Red . §
Callfornla Edison’s Green Rate program. So'ar PV ?olar panels on c_ampus.in order to sgll renewable energy to the university mltlgatlng Strategies. WO ] itial Cost Increase by $48M Q ol B . . .

or a pre-determined price and duration. zoéi:na:r?gne 2025 I.\,Secce?‘?rr;ended
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