








In 2022 and 2023, the City Council approved over $31 million for Phase | and $22.6 million for
Phase Il to fund pilot projects to decarbonize buildings at 14 city facilities, including libraries,
recreation centers, and municipal buildings. These projects involve electrification, solar and battery
energy storage systems, lighting, envelope upgrades, roofing, and ADA compliance. Engineering
commenced work on multiple projects, which are at various stages of design and construction. See
Table 3 for the project status of each project. The 2025-26 Mayor’s adopted budget deferred the
funding of all Phase | and Phase Il pilot projects, except for the three projects in the construction
phase, as shown in Table 1. This report provides an update on the Pilot Decarbonization and
Distributed Energy Generation Systems - Phase | &Phase |l Projects.

The Council, in Council File Nos. 21-1039-S2 and 22-0530, additionally directed Engineering to
conduct a policy analysis of existing and future City-owned sites to be net-zero projects that
maximize on-site solar and energy storage, as well as a grid impact study related to building
electrification.

Finally, the Decarbonization Workplan was developed with input from all City departments to align
with existing City workflows and facilitate the decarbonization of municipal buildings ahead of the
Mayor’'s 2050 zero-emissions goal, as outlined in the Mayor’s Green New Deal. It also addresses the
urgency to complete decarbonization projects, which is expected to increase as the City works to
comply with new mandates from the South Coast Air Quality Management District (SCAQMD). The
SCAQMD amended Rule 1146.2 aims to reduce NOx emissions (a precursor to smog) by requiring
new and existing buildings to use zero-emission equipment when their natural gas-fired equipment
needs replacement. This amendment has been passed, and compliance will roll out between 2026
and 2033.

1. Existing Municipal Building Decarbonization Workplan Report

The Decarbonization Workplan focused on four categories of decarbonization measures to eliminate
GHG emissions at the City’s existing municipal buildings as follows: (1) Major Renovations and
Building Retrofits to electrify natural gas equipment and invest in energy efficiency upgrades during
major renovations and building replacements; (2) Building Electrification to replace natural gas
equipment with all-electrified technologies; (3) Energy Efficiency measures of building upgrades
including LED lighting retrofits, high-efficiency equipment, and retro-commissioning; and (4)
Distributed Energy Resources which involves energy projects including on-site solar photovoltaics
(PV), battery energy storage systems (BESS) and microgrid controls. Refer to Attachment No. 1, page
46, for further details.

The City of Los Angeles’ Existing Municipal Building Decarbonization Workplan (Attachment No. 1)
has been prepared based on the above criteria and with input and coordination from all City
departments, particularly the General Services Department (GSD) and the Department of Recreation
and Parks (RAP). This workplan excludes the proprietary departments of the Los Angeles Department
of Water and Power (LADWP), Los Angeles World Airports (LAWA), and the Port of Los Angeles
(POLA) from its building inventory.

The City of Los Angeles has established robust climate action goals and is committed to achieving
carbon-neutral municipal operations by 2045. The City owns and operates roughly 980 buildings,
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totaling over 22 million square feet, which account for 34% of the City’s municipal GHG emissions.
Reliable and resilient municipal buildings support public services and critical emergency operations.
Decarbonizing municipal buildings will improve infrastructure and yield multiple benefits, including
addressing the urgent need for climate action, improving the resilience of vulnerable communities, and
leading the way for the private sector.

Further necessitating municipal decarbonization efforts, the South Coast Air Quality Management
District (SCAQMD) amended Rule 1146.2, which mandates zero-emission boilers for capacities of
2000 MBH (thousands of BTU per hour) and under for new equipment and existing units. Once a
natural gas unit has reached the end of its equipment life and the compliance date has passed, it must
be replaced with a zero-emission alternative. Compliance is expected to roll out between 2026 and
2033, depending on the unit type and size. The Decarbonization Workplan aligns the City with the
SCAQMD's new mandates.

KEY FINDINGS
The Decarbonization Workplan outlined in this report provides a pathway for the City to achieve
carbon-neutral operations by 2035. Through this project, several key findings were identified:

1.

Los Angeles has a pathway for carbon-neutral municipal buildings by 2035 if the effort is
funded. The path includes prioritizing capital investments in building electrification projects,
targeting the largest natural gas demand at 25 sites that account for 50% of building natural
gas usage, and aligning project delivery to science-based GHG emissions reduction goals
with interim natural gas reduction goals by 2030 and 2035.

Ideally, Los Angeles should electrify 80 buildings per year to complete the projects within
12 years of funding'. Every year, the City delays implementation, and the number of
required projects increases by 10%. Therefore, achieving carbon neutrality requires scaling
and accelerating implementation efforts. This will require additional staff, resources, and
funding, as well as new project delivery methods, along with significant coordination and
collaboration among multiple City departments. A dedicated Engineering Building
Decarbonization Team is recommended to manage the program.

Aligning decarbonization projects with infrastructure replacement needs avoids early
equipment retirement, supports deferred maintenance projects, and prioritizes fiscal
responsibility. The Workplan should also consider leveraging external funding, grants,
rebates, and financing mechanisms, such as a building decarbonization and resilience
bond and/or implementation of design/build portfolio projects that will allow the City to scale
up implementation to meet decarbonization targets. This may include using the federal
government’s Energy Savings Performance Contracts (ESPC). Refer to Attachment No. 1,
page 61, for further details.

The Decarbonization Workplan offers the opportunity to enhance the resilience of
community cooling centers and emergency service operations, as well as to create new

IThe Building Decarbonization Workplan assumes a 12-year funding duration with 2035 being the last funding cycle.
During the Year-1 Workbook revision, Bureau of Engineering will revise the target Workplan implementation date, as
stated in recommendation number 3.
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Database Maintenance
(Ongoing Program Planning
ALL |Document Development) 80% $250,000 $128,700

2. Year-1 Workbook Report

As part of the Existing Municipal Building Decarbonization Workplan deliverables, Engineering
completed the recommended Year-1 workbook report in November 2024. The Workbook was
developed with the intention of being funded in FY 24-25 (Attachment No. 2) and assumed a 12-year
funding period, with the last funding year set for 2035. However, Year-1 projects have not been
approved for funding. With feedback from the Municipal Facilities Committee (MFC), Engineering will
report back with a “Revised Year-1 Existing Municipal Building Decarbonization Workbook” for MFC
approval.

The completed Year-1 Workbook (Attachments No. 2) prioritizes sites with high potential for GHG
emissions reduction and projects that will establish a framework for the City to scale implementation
efforts in subsequent years. These projects were identified as priority sites by the various user
departments due to their urgent repair needs. The Engineering Equity Index and the citywide equity
index developed by the CAO were the initial data sources used to understand and ensure equitable
investment distribution.

Engineering anticipates that during the project implementation phase, certain facilities may need to be
replaced due to unforeseen conditions. Engineering will communicate to the MFC when such
adjustments are warranted.

3. Status of Pilot Decarbonization and Distributed Energy Generation Systems - Phase | &
Il Projects (CF 21-1039 & CF 21-0683):

On May 27, 2022, the City Council approved the allocation of $28,589,000 of UB Renewable funds
from Fiscal Year 2021-2022 to fund building decarbonization work for nine (9) pilot City facilities
directed by the action of Council File No. 21-1039. Subsequently, on December 9, 2022, the City
Council allocated an additional $2,407,965 to address construction cost escalation. These nine
projects, referred to as Phase | pilot projects, include the Cypress Park Branch Library, Old Fire Station
39 (newly numbered FS#115), Benjamin Franklin Branch Library, Green Meadows Rec. Center (later
replaced with Lankershim Art Center), Las Palmas Senior Citizen Center, LA Zoo Solar PV System,
Balboa Street Sports Complex, and Valley Plaza Recreation Center.

Ad(ditionally, on February 8, 2024, the City Council approved allocating $22,609,928 to fund building
decarbonization work for five (5) additional pilot City facilities. These five projects, referred to as Phase
Il pilot projects, include the West Valley Municipal Building, the West Valley Police Station, the
Northridge Branch Library, the Ritchie Valens Recreation Center, and the Evergreen Recreation
Center.

Engineering commenced preliminary work in July 2022, with the design start dates staggered to meet
in-house staff availability. The scope of work for these projects is a combination of full building
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Las Palmas Senior
Citizen
Decarbonization? Deferred until
13 |(50WVKF) In-Design future years $3,500,000{ $312,259 + $207,355
LA Zoo Solar PV
System On-hold
Decarbonization (Work initiated. | Deferred until
4 [(50WVKI) B&A Phase) future years $8,000,000{ $713,735 + $473,953
Balboa Street
Sports Complex On-hold
Decarbonization (Design Deferred until
6 [(B0WVKA)3 complete) future years $2,100,000{ $187,356 + $124,413
Valley Plaza
Recreation Center On-hold
Decarbonization (80% Design | Deferred until
2 |(50WVKH) Complete) future years $3,600,000{ $321,181 + $213,279
West Valley
Municipal Building On-hold
Decarbonization (Design not
(Phase II) initiated) Deferred until
3 [(50YVKV) future years $2,400,000 N/A+ $123,900
On-hold
West Valley Police (Design not Deferred until
3 [Station (50YVKW) initiated) future years $8,000,000 N/A + $413,000
Northridge Branch
Library On-hold
Decarbonization (Design not Deferred until
12 |(50YVKZ) initiated) future years $3,100,000 N/A + $160,038
Ritchie Valens
Recreation Center On-hold
Decarbonization (Design not Deferred until
7 |(50YVKX) initiated) future years $2,200,000 N/A + $113,575
Evergreen On-hold
Recreation Center (Design not Deferred until
14 |(50YVKY) initiated) future years $5,800,000 N/A + 299,425

4,

Analyze existing and future City-owned sites to be net-zero projects that maximize solar

and energy storage on-site (Council File 21-1039-S2):

Council File 21 -1039-S2 directs the Engineering and LADWP, “...to report to Council on the necessary
steps to implement the elements found within the 2022 California Building Energy Efficiency Standards
update, and then make further recommendations to ensure that all future city-owned sites, facilities or

3 Balboa Sports Complex- the HVAC equipment were excluded from the scope of work due to the equipment being in
good condition and not reaching their end of useful life.
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park-sites are built to be net-zero projects that maximize solar energy generation and storage on-site.”
The motion also directs that “the Bureau of Engineering further incorporates the components in the
above instructions related to maximization of ground-mount and roof-top solar within CF: 21-1039
(Decarbonization Workplan) for all future related projects”.

The Engineering has engaged the services of Tetra Tech/Glumac for the LA’'s Existing Building
Decarbonization Workplan (21-1039). This Council file (21-1039-S2) and 21-1039 have overlapping
work areas. Using the same contract and task order, Engineering issued a Notice to Proceed (NTP)
on October 3, 2024, to analyze the impact of new energy standards and the ability to maximize onsite
solar and storage resources for existing and future city facilities. The report is 80% complete.

5. Grid Impact Study Report (Council File 22-0530):

Council File 22-0530 directs that, “...the Bureau of Engineering, with the assistance of the Department
of Water and Power, General Services Department and City Administrative Office, conduct an analysis
on the electrical load and upgrades needed for all city and city-proprietary departments, to prepare all
city buildings and facilities for full electrification and decarbonization, and report back with partnership
opportunities with all City agencies related to commercial electrification.”

This Council file (22-0530) and 21-1039 also have overlapping work areas. Using the same contract
and task order for the LA’s Existing Building Decarbonization Workplan (21-1039), Engineering issued
a Notice to Proceed (NTP) to Tetra Tech/Glumac on October 3, 2024, to conduct an analysis on the
electrical load and upgrades needed for the municipal buildings, excluding proprietary departments.
The consultant is working with GSD and LADWP and has completed 80% of this work.

FISCAL IMPACT STATEMENT

There is no new impact on the General Fund as a result of the report recommendations this fiscal
year. There will be a fiscal impact in future fiscal years when the year-by-year workbook projections
are presented to the Municipal Facilities Committee for approval.

FINANCIAL POLICY COMPLIANCE STATEMENT

The recommendation in this report complies with the City’s Financial Policies in that, to the extent
possible, changes to budget appropriations during the fiscal year shall be limited and subject to the
review and approval of the Mayor and the City Council.

Attachments
1. City of Los Angeles Existing Municipal Building Decarbonization Workplan Report
2. Year-1 Workbook Report
SF: ZA
Box\ARC\Admin\Typed Documents\MFC Reports
CcC:
Nancy Sutley, Deputy Mayor

Steve Boule, Office of the Mayor
Michael Samulon, Office of the Mayor
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Mara Luevano, Office of the Mayor

David Giron, Council District 3

Jackson Guze, Council District 4

Lilly Sarafian, Council District 2

Terresa Villegas, Board of Public Works

Yolanda Chavez, Office of the City Administrative Officer
Patty Hubert, Office of the City Administrative Officer
Sharon Tso, Chief Legislative Analyst

Matias Farfan, Chief Legislative Analyst

Jimmy Kim, Department of Recreation and Parks
Tony M. Royster, Department of General Services
Melody McCormick, Department of General Services
Alfred Mata, Bureau of Engineering

Deborah Weintraub, Bureau of Engineering

Steven Fierce, Bureau of Engineering

Erika Griffin, Bureau of Engineering

Deborah Lovato, Bureau of Engineering

Bernadette Hernandez, Bureau of Engineering
Zohra Akhter, Bureau of Engineering

Lorraine Moreno, Bureau of Engineering
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KEY FINDINGS
The project workplan outlined in this report provides a pathway for the City to achieve carbon-
neutral operations by 2035. Through this project several key findings were identified:

1. The City of Los Angeles has a pathway for carbon-neutral municipal buildings by 2035.

Prioritize capital investments in building electrification. LADWP has committed to carbon
free power by 2035 and electrification projects will yield the largest emissions reduction.
Target the largest natural gas demand. 25 sites, or 0.5% of buildings included in the
workplan, account for 50% of the City’s building-related natural gas use.

Adopt a science-based GHG emissions reduction target compared to 2022 levels, with
interim natural gas reduction goals by 2030 and 2035.

2. Achieving 2035 carbon neutrality requires scaling and accelerating implementation efforts.

Los Angeles needs to electrify 80 buildings each year starting in FY24-25, every year the
City waits annual requirement increases by 10%.

Additional staff, resources, funding and new project delivery methods are required.
Success requires significant coordination and collaboration between multiple City
departments.

A dedicated Municipal Building Decarbonization Team is recommended to manage the
program and coordinate and support departments.

Permitting for electrification and solar PV + BESS microgrids need to be streamlined.

3. Align projects with asset renewal needs and leverage external funding and financing.

Align decarbonization projects with infrastructure needs to avoid early equipment
retirement and support deferred maintenance project.

SCAQMD rule changes will require the City to retire gas boilers and water heaters at end
of life. New natural gas equipment will not be permitted between 2026-2033.4

Pursue all available grants, leverage new financing mechanisms, and consider a building
decarbonization and resilience bond.

Implement an Energy Savings Performance Contracts (ESPC) pilot.

4. Municipal building decarbonization will provide greater community benefits.

Support Los Angeles’ greater sustainability, climate action and resilience goals.

Improve the resilience of community cooling centers and emergency service operations.
Lead the way for the private sector and spur investment in building decarbonization.
Create over 1,000 new local jobs in the green economy.

4 South Coast Air Quality Management District (SCAQMD) has passed rule changes that will require zero NOx
heating equipment. To comply the City will need to install electrified heating equipment at existing building.

6










































City of Los Angeles
Existing Municipal Building Decarbonization Workplan

Recommended Actions
The following actions are recommended for the City during Year 1 of the decarbonization workplan:

1. Fund and implement projects outlined in Year 1 project workbook.
a. Begin planning and design of capital improvement projects.
b. Pilot equipment replacement, ESPC and portfolio solar PV projects.

2. Establish policies and standards that support municipal building decarbonization efforts.
a. Expand the municipal building electrification ordinance (BOE Special Order 04-0721)
to include end-of-life equipment replacements, prohibiting the installation of new

natural gas burning equipment. Exceptions for limited cases.

b. If facilities propose adding EV chargers to existing LADWP service, require an
assessment of future building electrification loads and electrical infrastructure to
confirm service can accommodate both.

¢. Host a working meeting with Los Angeles Department of Building and Safety (LADBS)
to review opportunities to streamline the permitting process for electrifying small
rooftop units (<25 tons) and tank-type water heaters (up to 100 gallons).

3. Develop an equipment replacement program to electrify building systems at end of life.

a. Pilot a $4M equipment electrification program in FY24-25. An additional $1.6M in
funding is required. The City has received a $2.4M grant through the DOE Energy
Efficiency and Conservation Block Grant (EECBG) Program.

b. Establish a dedicated annual budget for electrifying equipment at end of life. Funding
is required for GSD and RAP to proactively manage the risk of emergency failures.

c. GSD, RAP and BOE to establish an equipment replacement workflow that leverages
vendors to deliver electrification upgrades.

d. BOE to develop standards, design guidelines and scope of work templates to support
equipment electrification projects.

e. GSD and RAP to develop a workforce development and staffing needs plan.

4. Begin the process of developing an Energy Savings Performance Contract (ESPC) pilot.
a. Confirm City can use CA Government Code 4217.10-4217.18" for ESPC projects.
b. Engage a consultant to support the procurement and delivery of ESPC pilot program.
c. lIssue an RFP and qualify a short list of Energy Service Companies (ESCOs).
d. CAO toreview internal and external financing opportunities.

5. Engage in additional planning efforts to support building decarbonization efforts.
a. Provide a workforce needs assessment to better understand the internal City
staffing requirements for the building decarbonization workplan.
b. CAO to establish a long-term funding and financing strategy to support the City’s
municipal building decarbonization workplan.
c. Provide funding for a phased portfolio facility condition assessment (FCA) to
inventory fossil fuel assets and assess larger existing building deferred maintenance.

12 California Government Code Section 4217.10 to 4217.18 allows public agencies in CA to enter into an ESPC
agreement if it is determined that the project is in the best interest of the City and the anticipated cost savings
are less than the marginal cost to the City.
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2.1. PROJECT APPROACH

The City of Los Angeles engaged the Tetra Tech and Glumac team to develop a building
decarbonization workplan aimed at mitigating the City's operational emissions from existing
municipal buildings. The development of this plan included robust data collection, energy and
emissions modeling, financial analysis, strategic planning, and stakeholder engagement with
departments across the City. The project will result in a strategy framework and actionable roadmap
to guide future implementation. The project is structured in the following four phases.

Task 1: Foundational Analysis

In this initial phase, extensive background research and stakeholder engagement was provided to
establish a foundational understanding of existing conditions with the City of Los Angeles for the
project. Background research included evaluating existing policies, City Council motions and
previous climate action plans. Notably, the 2019 LA Green New Deal established a commitment to
achieve carbon neutral city operations by 2035, including all municipal buildings. The City has since
taken additional bold actions to mitigate climate change and has actively participated in the C40
Initiative, a global network of mayors taking action on climate change. The consultant team engaged
various stakeholders throughout the City to gather information about the condition of existing
facilities, unique needs, and building resilience needs to serve the local community.

Task 2A: Data Collection and Analysis

The next phase of the project included data collecting and an analysis of the existing building
conditions. The City’s Asset Management System (AMS) maintained by the Department of General
Services was leveraged to collect data and develop a building database with key information
including occupancy type, square footage, department and building systems. Energy audit reports
provided through the City’s Existing Building Energy and Water (EBEWE) ordinance were used to
understand energy efficiency and building electrification opportunities. Additional energy
assessments were conducted to develop energy savings, utility cost, and emission reduction
potential across typical buildings in the City.

Task 2B: Prioritization Methodology

A prioritization methodology was established to guide the City's building decarbonization program
and provide a decision making framework when evaluating individual building projects. This includes
four key criteria: maximize GHG emissions reduction, address existing infrastructure needs, fund
cost-effective projects, and equitably invest across the City. To develop a portfolio decarbonization
plan, the consultant team assessed representative buildings and scaled the results across the City’s
portfolio of 1,200 buildings. The building decarbonization criteria was applied to identify near-term
projects. This framework will continue to guide decision making for the City of Los Angeles as
implementation plans are revised and updated over the next 15 years to address the changing needs
of the community.

Task 3: Jobs Impact Assessment, Procurement & Maintenance Strategy
A jobs impact assessment was provided to assess economic impact of the City’s building
decarbonization program and to identify strategies to mitigate any negative impacts resulting from
a transition away from fossil fuel-based heating systems. Additionally, the Decarbonization
Workplan provides a procurement strategy, performance specifications, and cost templates to
support implementing typical decarbonization measures across buildings.

Task 4: Facility Data Tracking Tool

The final tasks will provide a custom building decarbonization tracking tool that will monitor
performance against the City’s key performance indicators for this program. This tool will leverage
the City's AMS as a central database. The dashboard interface will include information about existing
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buildings and decarbonization projects at each facility. The tracking tool will allow the City to
prioritize projects, track implementation, report on key performance indicators, and monitor
emissions reductions across the City.

Project Outcomes & Deliverables

The outcomes of tasks one through three provide the City with a 12-year work plan for
decarbonizing their facilities. This includes expanding on the existing pilot program, which is
currently in progress across 15 buildings in design and construction throughout the City. Subsequent
phases of the pilot program will explore alternative project delivery and financing strategies
including portfolio scale solar deployment.

Throughout this process, the City has received guidance and peer review from internal and external
stakeholders. The robust peer review process, integrating experts from the public and private
industry, has provided valuable insight and feedback into this plan. Feedback processes and robust
stakeholder engagement ensures alignment and consideration of stakeholder group priorities
integrated into the implementation.
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EXISTING PLANS AND INITIATIVES

The City of Los Angeles has implemented several sustainability plans to foster a greener and more
equitable future. Qutlined below is a summary of these initiatives. Refer to the appendix for
additional information.

City Council Motions
Los Angeles City Council has provided various motions that support the City's commitment to
decarbonizing municipal buildings and operations. These include but are not limited to 21-1039, 21-
0683, 21-0432, 21-0352, 21-1042, and 21-1249 which collectively commit to the following
e Retrofit existing municipally owned buildings to achieve carbon neutral operations by 2035
e Provide 100% carbon-free electricity by 2035
o Establish a municipal energy program for solar PV, battery storage and electric vehicle
charging

C40 Initiative

The City of Los Angeles is part of the C40 initiative which is a coalition of over 100 mayors across
the globe committed to inclusive and science-based climate action. This commitment includes
planning and delivering on a 1.5°C climate commitment and lead the way in local communities.

LA Green New Deal

The LA Green New Deal is a comprehensive sustainability plan to address climate change, economic
inequality and environmental justice. The Green New Deal was published in 2019 and has been
updated and amended since. This provides a strategic framework for various sustainability initiatives
including water sourcing, stormwater capture, renewable energy, energy efficiency, transportation,
job creation and municipal greenhouse gas emissions. The LA Green New Deal committed the City
to carbon neutral municipal operations by 2045 and established specific municipal building
initiatives, targets and milestones.

LA100

The LA100 Study, a collaborative effort between LADWP and the National Renewable Energy
Laboratory conducted between 2017 and 2021, utilized advanced simulations and modeling to
explore various pathways toward achieving 100 percent clean energy in Los Angeles by either 2035
or 2045. The Los Angeles City Council has committed to providing an equitable transition to 100%
clean power by 2035 based on the results of this study. This will provide the City with a direct
pathway to eliminate operational Scope 2 GHG emissions.

Resilient LA

The 2018 Resilient LA Plan developed under Mayor Garcetti in collaboration with 100 Resilient Cities
focuses on climate resilience, urban heat vulnerability, seismic safety, clean energy systems, and
capital planning. Equitable Building Decarbonization emphasizes community input and the inclusion
of frontline communities, public health improvements, tenant and affordable housing protections,
and green job opportunities. The plan prioritizes pilot projects at critical facilities, ensuring first
responder facilities and essential community spaces such as cooling centers can operate during
extreme conditions.

CEMO 2022 Report on Equitable Building Decarbonization
Through a series of public workshops and other community outreach efforts, a city working group
engaged a diverse range of organizations to collect feedback on climate equity. A range of policy
suggestions were made with the following relevant to this workplan.
e Leverage building decarbonization to improve public health and habitability
e Create worker protections and new job opportunities in green energy for frontline
communities
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e Utilize current decarbonization efforts to gather data on technical and financial requirements
s Design a flexible, equity-centered, multi-phased approach to building decarbonization
¢ Identify all new and existing possible sources of public, private, and philanthropic funding.

Equity Scorecard Development

Multiple equity-scoring methodologies are in development within the City to inform resource
allocation and infrastructure development. The two methodologies referenced within this Workplan
include the Infrastructure Equity Scorecard Pilot Project by the BOE and the Citywide Equity Index
being developed by the CAO. See the Prioritization Criteria section for additional information.

FEDERAL, STATE AND COUNTY

FEDERAL SUSTAINABILITY PLAN
In December 2021 the White House released Executive Order 14057 which established policies to
achieve 50% reduction of GHG emissions from the Federal Government operations by 2030. The
action and investments to meet this policy will protect the environment, drive innovation, spur
private sector investment, improve public infrastructure and create new economic opportunities.
The following goals are included in the Federal Sustainability Plan. Collectively this will provide
climate resilience infrastructure, operations and a sustainability focused Federal workforce.

e 100% carbon pollution free electricity by 2030 including 50 percent on a 24/7 basis
Net zero emissions buildings by 2045 including a 50% reduction by 2032
100% zero emission vehicle acquisitions by 2035, including 100% light duty by 2027
Net zero emissions procurement by 2050 including Buy Clean policy
Net zero emissions operations by 2050, including a 65% reduction by 2030

Executive Order 14008 established the Justice40 initiative which aims to address environmental and
economic inequalities by ensuring that at least 40% of the benefits from federal investments in areas
such as clean energy and infrastructure reach disadvantaged communities. Funding allocations
within the Inflation Reduction Act (IRA) are aligned with this initiative. There is additional funding
available for Disadvantaged Communities as defined by the Federal Government.

STATE OF CALIFORNIA

The State of California has established ambitious goals to combat climate change. Executive Order
N-79-20 committed to achieving carbon neutrality operations statewide by 2045. Senate Bill 100
established a legally binding goal for the state to generate 100% electricity from renewable energy
sources by 2045.

The Cal EnviroScreen 4.0 tool is a digital mapping tool that assesses the burden of pollution and
other vulnerabilities across California. This data visualization tool allows public officials to better
develop policies, investments, and programs to address these inequalities. The Cal EnviroScreen
combines environmental pollution and population socioeconomic characteristics to evaluate and
rank communities. This includes 21 statewide indicators and averages scores within four main
components, combining to provides a total score of up to 100.

COUNTY OF LOS ANGELES

The OurCounty Sustainability Plan developed by the LA County Chief Sustainability Office is a
comprehensive and intersectional roadmap consisting of 12 goals, 37 strategies, and 159 actions
aimed at promoting a range of sustainability goals in Los Angeles County. The plan aims for all new
buildings and 50% of major building renovations be net-zero carbon by 2025, with a goal of 100%
of major building renovations to be net-zero by 2045. Additionally, the County has established a
goal of being fossil fuel-free in the future. The Revised Draft 2045 Climate Action Plan published in
March 2023 establishes a target for the County to reduce GHG emissions by 83% below 2015 levels
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WHOLE BUILDING RETROFITS

When a building is due for significant deferred maintenance projects or total building renovation the
City should look into completing a whole building retrofit. During a whole building retrofit, projects
that are not typically cost effective or are too disruptive to building occupants may become feasible.
Envelope upgrades, including installing higher performing windows and increased wall or roof
insulation, may offer significant energy savings, but typically are hard to justify because of cost
impacts and the building downtime required. Similarly, MEP system replacement including total
HVAC system replacement or total lighting system replacement typically requires a building to close
for some period of time but can offer significant performance increases and energy savings.
Completing these projects during a building renovation or at the same time as other significant
projects can be advantageous.

ENERGY EFFICIENCY

Energy efficiency is a broad project category that includes any project targeted at increasing
building performance and reducing energy consumption. HVAC specific energy efficiency projects
include constant air volume (CAV) to variable air volume (VAV) retrofits, equipment replacement or
repair, and controls upgrades. LED lighting fixture retrofits and control upgrades can offer significant
energy savings and are typically recommended for all buildings with fluorescent lights. As buildings
age their performance and operations often vary significantly from how they were originally
designed or from what is considered good by today’'s building performance standards. Retro-
commissioning (RCx) is a process to identify and correct operational deficiencies and optimize
building controls and sequences of operation.

BUILDING ELECTRIFICATION

Building electrification projects involve installing electrified equipment in place of current natural gas
equipment. Electrification of space heating systems will offer the largest reduction in the City’s
natural gas use and associated GHG emissions. Typical space heating systems include hydronic
heating water provided by natural gas boilers, natural gas rooftop units, and natural gas furnaces.
There are electric heat pump alternatives for each of these system types. Natural gas water heaters
can be replaced by electric heat pump water heaters. Pool heating is typically a big driver of natural
gas use and can be electrified with hydronic air to water heat pumps with backup heat for peak days
provided by electric resistance boilers or existing natural gas boilers. Training resources may be
required for city staff who are unfamiliar with installing and operating heat pump equipment.

Additional opportunities for electrification include replacing gas clothing dryers with electric dryers
and gas cooking equipment with induction or other electric alternatives. Installation of induction
cooktops may require departments to purchase compatible pots or pans.

DISTRIBUTED ENERGY RESOURCES

The City can curtail or offset its electricity usage through solar PV installed on building rooftops or
in parking lots. Through net energy metering (NEM) the City can utilize power generated onsite to
offset building electricity demand and sell power back to LADWP during periods of excess
generation. At sites with high generation potential and low electricity demand the City should
participate in LADWP’s feed-in tariff (FiT) program. Under this program the City would essentially
lease space for a solar developer to install a solar or solar + storage energy. This energy would feed
into LADWP’s grid and support LADWP power generation decarbonization goals, which in turn helps
the City reach its decarbonization goals. Additional strategies include microgrid systems with
battery energy storage or backup generators. Microgrid systems can provide resiliency during
outages and battery energy storage systems can be used to reduce peak electrical demand.
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4.5. FUNDING & FINANCING

The implementation of the building decarbonization work plan will require a significant investment
by the City of Los Angeles to meet its 2035 carbon-neutral operations goal. The City can leverage
existing general funds and explore new alternative funding and financing opportunities to expedite
implementation efforts. An evaluation of existing funding sources, the total cost of the program, and
a review of historical investments in building upgrades were conducted to understand the baseline
condition within the City. It is recommended that the City Administrative Office (CAQ) provide a
follow-on funding and financing review to develop a detailed, multi-year funding and financing plan
for the City.

This level of investment has been noted by the facility managers as not being sufficient to meet the
existing facility needs, nor will that be adequate for the City to achieve its decarbonization goals.
This evaluation of the City's portfolio estimates that the implementation of the existing building
decarbonization workplan will cost between $2.2 and $2.6 billion, including construction cost
escalation and general inflation. The current rate at which the City is investing in building system
maintenance and the decarbonization pilot program is insufficient to meet these investment needs.
If the City uses the general fund dollars, it is recommended that an average of $175-225 million per
year be allocated over the next 12 years. The City Council has appropriated over $54 million to
support the building decarbonization pilot program. Phase | projects are currently in construction
and will be completed in 2024,

To aid in funding this program the City should also consider various alternative funding and financing
instruments including incentives, grants, rebates, and other tax credits available to public agencies.
Table 11 provides a summary of key opportunities that the City can utilize throughout
implementation. Additionally, the City should pursue competitive grant opportunities at the federal
level through the Inflation Reduction Act {IRA) and Infrastructure Investment and Jobs Act (IIJA) and
with the State of California for decarbonization, climate action, and adaptation specific funding
opportunities. At least 40% of funding through the IRA will be targeted towards disadvantaged
communities through the Infrastructure Investment and Jobs Act, as defined by the federal
government. The building decarbonization tracking tool has identified buildings within federally
defined disadvantaged communities that are eligible for additional funding opportunities. It is
recommended that the City prioritizes grant opportunities and justice programs to maximize
investment in communities historically negatively impacted by environmental conditions.

As the next step, it is recommended that the City’'s Chief Administrative Officer’s staff develop a
comprehensive funding and financing strategy that leverages general funds, incentives, rebates,
grants, and other alternative funding sources to implement the building decarbonization program. A
financially sustainable implementation strategy will utilize various funding sources to mitigate the
City's risks of not meeting the investments required to achieve its organizational goals.
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5.3. PROGRAM MANAGEMENT

The City of Los Angeles' Existing Building Decarbonization Workplan aims to establish a
comprehensive program to electrify and decarbonize all municipal buildings throughout Los Angeles.
This initiative will require various planning, engineering design, project management and program
management services to deliver on the City's commitment to decarbonization at all municipal
buildings across Los Angeles. A robust program management framework is critical for the City to
stay on track to achieve its 2035 carbon neutrality goal and maximize the impact of investment in
decarbonization.

The successful delivery of the building decarbonization program requires the involvement of various
city departments, each which bears a key role in implementation. The Bureau of Engineering (BOE)
is identified as a critical resource for program implementation. BOE staff will serve as project
managers and engineers on multiple projects, leading or supporting design teams. The City should
evaluate internal resources within the BOE to determine whether existing staff can deliver projects,
or if additional engineering support is needed, possibly from third-party consulting firms. Additional
city department roles are further summarized to the right.

The 12-year work plan provides annual project targets based on the best available information. It is
advised that the City reevaluate identified projects annually for the coming year, reassessing based
on established prioritization criteria. Flexibility in building and project implementation is crucial to
align with the City's evolving needs over time. The prioritization criteria and overall implementation
strategy offer a robust framework for guiding the City during the planning process. It is
recommended that the city reevaluates the building decarbonization program every five years,
updating the year-by-year projects based on lessons learned and successes from previous projects.
This iterative feedback loop is critical for continually improving the program based on real-world
experiences.

City Administration Office (CAO)
CAOQ is responsible for providing financial advisory services and will support establishing a budget
for the Existing Building Decarbonization program. The CAQO’s roles and responsibilities include
the following:

» Develop a funding strategy to implement the existing building decarbonization workplan.

« Identify and secure alternative financing options.

Bureau of Engineering (BOE)
BOE is responsible for overseeing and managing the Municipal Building Decarbonization program.
The BOEFE's role and responsibilities include the following:
» Qverall program management, including the development of annual plans, tracking, and
reporting.
» Engineering design, establishment of building standards, and conducting design reviews.
* Project management and construction management/administration services.

General Services Department (GSD)
GSD is responsible for building maintenance and equipment renewal at many city facilities. While
each department may use their buildings differently, GSD manages building systems and
equipment. GSD also manages fleet services for much of the City. GSD’s responsibilities include:
+ Manage end of life equipment electrification projects
» Identify building infrastructure needs and support annual planning
» Train staff to maintenance electrified building systems
+ Management City Asset Management System (AMS)
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Recreation and Parks (RAP)
RAP is responsible for overseeing and maintaining recreational facilities and parks throughout the
City. RAP provides planning, development, and management of community centers, sports
complexes, and other recreational buildings. Responsibilities include:

» Manage end of life equipment electrification projects

« Identify building infrastructure needs and support annual planning

< Train staff to maintain electrified building systems

Other City Departments (Building Users)
City departments are responsible for supporting the building decarbonization program through
collaboration with BOE, GSD and RAP. Each department has unique needs for their facilities, and
they should work with GSD or RAP to determine how best to operate and utilize their buildings to
help the City achieve its decarbonization goals. Within the context of the building decarbonization
workplan, City departments are responsible for:

» Collaborating and communicating with RAP or GSD about equipment failures or expected

equipment replacements.
» Educating building users about behaviors that promote energy efficiency.
» Facilitate relocation of staff and functions if necessary for the decarbonization project.

Los Angeles Department of Water and Power (LADWP)
LADWP will play a critical part in support of the City’s municipal building decarbonization program
including:

+ Support the City to secure energy efficiency and electrification incentives.

*  Provide municipal buildings with 100% clean electricity by 2035.
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STAFFING CONSIDERATIONS

Implementing the Municipal Building Decarbonization Workplan will require additional personnel
beyond the City’s business as usual operations. The City should continue to review staffing levels
and ensure there are resources available to support the decarbonization program. The following
areas should be reviewed and monitored.

Bureau of Engineering (BOE)

It is recommended that the City create a new Municipal Building Decarbonization group within the
BOE whose responsibility will be to oversee the implementation of the Municipal Building
Decarbonization Workplan, as has been done for major bond design and construction programs.
This will require a cohort of BOE and other city staff dedicated to this task, and dedicated to the
reporting and monitoring the effort will require. Successfully implementing the municipal building
decarbonization program will require close coordination with multiple departments and close
oversight to ensure the selected projects align with the City’s prioritization criteria. Having a
dedicated program manager and staff team is crucial in maintaining cohesion, adapting to changing
needs, making informed decisions and ultimately steering the City towards its climate goals.

The BOE will play a pivotal role in overseeing program management, project management, and
engineering design for the multiple initiatives within the City’s municipal building decarbonization
program. This includes providing planning, project management and engineering design for capital
improvement projects, monitoring expenditures, providing technical assistance for end-of-life
equipment replacements, and providing regular reporting to oversight committees, City Council and
the Mayor’s office.

City Administration Office (CAO)

As the chair of the Municipal Facilities Committee (MFC), the CAO will assign staff to collaborate on
the Municipal Building Decarbonization Program and prepare regular updates to the MFC. As the
City’s lead in the annual budget process, and for the annual recommendation of Capital and
Technology Improvement Expenditure Program funding for projects, the CAO will be key in allocating
and assigning funding according to approved annual spending plans.

General Services Division (GSD) and Recreation and Parks (RAP)

GSD and RAP will require additional staff to adequately support the Municipal Building
Decarbonization Program. This will include personnel to lead end of life equipment electrification
projects and support other project delivery options. Additional maintenance staff will be required
should the City pursue ESPC projects.

On-Call Consulting Agreements

The BOE should review existing on-call consulting rosters to ensure the City has the ability to bring
on external consultants with expertise in program implementation and to supplement City staff
when workload requires. It is recommended that BOE establish a dedicated energy consulting and
mechanical, electrical and plumbing (MEP) engineering roster for this work. This will provide the
City with additional flexibility to support specialized projects and to adapt to fluctuations in work
levels.
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5.4. MONITORING & TRACKING

A Tracking Tool Dashboard will be provided to report on the City’s decarbonization progress and
aid in the selection and forecasting of decarbonization projects.

The Tracking Tool will be a PowerBl dashboard accessible on the City Intranet or within the City’s
existing Microsoft workspace. The dashboard will leverage the existing Asset Management
Systems (AMS) including FacilityForce for GSD buildings and by Cartegraph for RAP Buildings. The
building and project data stored in the Asset Management Systems will serve as the central
databases for the tracking tool, with additional data sources providing baseline energy data for the
buildings.

Custom project types and building data fields were added to the AMS to capture decarbonization-
specific metrics. At the building level, the added fields include space heating and water heating
system types, LED lighting levels and resiliency priority. At the project level, fields for project
classification (LED retrofit, HVAC upgrade, renewable energy) and implementation type (capital
improvement, end-of-life replacement) were added. Core features of the Tracking Tool are listed
below.

1. Workbook Development Support: The tool will assist in the year-by-year project selection
process by providing financial metrics and forecasted impacts of user-selected projects.

2. Ongoing Project Tracking: The tool will frequently update to synchronize with any changes
made to project details, status or phase in the AMS.

3. GHG Reduction and Savings: The tool provides a dedicated module to track and report GHG
reductions and energy savings resulting from implemented projects.

4. AMS Data Flagging: Inconsistencies found in the AMS regarding project implementation
dates will be flagged in the tool.

5. Scalability: Additions made to the building portfolio will be reflected in the tool. Newly-
acquired buildings and recommended projects will appear in the dashboard when AMS
entries are created and added to the tool database.
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A.2. GLOSSARY OF TERMS

Asset Management System
(AMS)

Battery Energy Storage System
(BESS)

Carbon Emissions

Carbon Dioxide Equivalent
(CO2e)

Carbon Footprint

Carbon Neutrality

Decarbonization

Distributed Energy Resources
(DERs)

Electrification

Database platforms managed by GSD and RAPand utilized by
the City to track all assets and work orders. Assets include
buildings and building equipment.

Anintegrated system that stores electrical energy in batteries,
which can be discharged when needed to supply electricity to
the grid or local loads.

Carbon emissions, also known as greenhouse gas emissions —
release carbon into the atmosphere. Carbon dioxide is the
primary greenhouse gas emitted through human activities.

Carbon dioxide equivalent (CO2e) is a single unit metric used
to harmonize emissions from many different greenhouse
gases based on their Global Warming Potential (GWP). In
greenhouse gas accounting, CO2e is more accurate than CO2
alone because it covers the GWPs of all greenhouse gases
that capture heat and warm our planet's atmosphere.

A carbon footprint is the total amount of carbon dioxide
released into the atmosphere due to the activities of an
individual, project, organization, or nation-state.

Achieving a balance between the amount of carbon dioxide
(CO2) emitted and the amount removed from the atmosphere,
resulting in no net increase in atmospheric CO2 levels.

The process of reducing or eliminating the carbon content of
energy sources, industries, and transportation systems to
mitigate climate change.

Decentralized energy sources and storage technologies that
generate electricity or store energy close to the point of use,
including solar PV, wind, batteries, and combined heat and
power (CHP) systems.

The transition from using fossil fuels to electricity as the
primary energy source in sectors like domestic hot water
heating and space heating. Electrification is often pursued to
reduce greenhouse gas emissions.
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Energy CAP

Energy Use Intensity (EUI)

Existing Buildings Energy and
Water Efficiency (EBEWE)

Facility Condition Assessment
(FCA)

Greenhouse Gas (GHG)

Los Angeles Department of
Water and Power (LADWP)

Microgrid

Science-Based Targets
Initiative (SBTi)

Scope 1 Emissions

Scope 2 Emissions
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Energy CAP is the energy management software program the
City of Los Angeles uses to monitor energy use and manage
billing.

Total annual energy consumption divided by total area,
quantifying energy use per square foot, measured in
kBtu/sf/yr.

City of Los Angeles existing building benchmarking and
energy audit / retro-commissioning program.

FCAs provide a comprehensive assessment of the physical
condition of existing buildings, including its structure,
infrastructure and systems.

Gases that trap heat in the Earth's atmosphere, contributing
to the greenhouse effect. Common GHGs include carbon
dioxide (CO2), methane (CH4), nitrous oxide (N20), and
fluorinated gases.

Public electric and water utility provider within the City of Los
Angeles. Proprietary city department.

A small-scale energy system that includes distributed energy
resources (DERs), such as solar panels, wind turbines, battery
storage, and backup generators, designed to provide reliable
and resilient power to a defined area.

The Science-Based Targets initiative (scope) encourages
organizations to set science-based targets in line with the
Paris Agreement. They provide general as well as industry-
specific guidance on how to meet these targets.

Direct greenhouse gas emissions that originate from sources
owned or controlled by an organization, such as emissions
from combustion of fossil fuels on-site.

Indirect greenhouse gas emissions associated with the
consumption of purchased electricity, heat, or steam
generated off-site, but used by the reporting organization.
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Indirect emissions that occur because of the organization's
activities but are not owned or controlled by the organization.

Scope 3 Emissions These emissions often encompass the entire lifecycle of
products or services, including supply chain activities and
customer use.

Renewable natural gas is a form of biogas that can be used in
similar applications as natural gas. RNG can be developed
from organic waste, solid waste landfills, livestock farms and
other sources.

Renewable Natural Gas (RNG)
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A.3. BACKGROUND INFORMATION

EXISTING CITY OF LOS ANGELES PLANS AND INITIATIVES

The City of Los Angeles has implemented several sustainability plans to foster a greener and more
equitable future. Aligned with the Paris Climate Agreement, the LA Green New Deal sets ambitious
targets for transitioning to renewable energy, aiming for 100% renewable power by 2045 (or 2035
for clean zero-carbon electricity). The plan also emphasizes water sourcing, stormwater capture,
energy efficiency in buildings, sustainable transportation, green job creation, zero-emission city
fleet vehicles, and eliminating municipal greenhouse gas emissions.

The Resilient LA Plan focuses on climate resilience, addressing urban heat vulnerability, seismic
safety, clean energy systems, and capital planning. Equitable Building Decarbonization emphasizes
community input and the inclusion of frontline communities, public health improvements, tenant and
affordable housing protections, and green job opportunities. Various city council motions support
solar and storage programes, building retrofitting, solar energy generation, carbon-free energy plans,
and the expansion of sustainable infrastructure. Furthermore, the LA 100 NREL report serves as a
crucial resource, providing a roadmap for the city's transition to 100% renewable energy by 2045
(or the 2035 updated goal), outlining strategies and pathways that consider local resources,
technological advancements, and equitable implementation to achieve this ambitious goal. The
desire for an equitable decarbonization process in Los Angeles has been emphasized, especially in
the current LA100 Equity Strategies Study. Key features of each of these efforts are highlighted
below.

LA GREEN NEW DEAL
The LA Green New Deal is a commitment to the Paris Climate agreement, and a plan to guide LA to
be an equitable city run off 100% renewable energy. The LA Green New Deal focuses on accelerating
the following targets:

e 100% clean zero-carbon electricity by 2035

o 70% of water sources locally by 2035 and capture 150,000 acre ft/yr. (AFY) of stormwater
by 2035
Reduce municipal building EUI 22% by 2025; 34% by 2035; and 44% by 2050
45% reduction in vehicle miles traveled per capita by 2050
75% of new housing units are built within 1,500 feet of transit stations by 2035
Create 400,000 new green jobs by 2050
Convert all city fleet vehicles to zero emissions where technically feasible by 2028
Eliminate municipal GHG emissions by 2045
All new buildings will be net zero carbon by 2030
All existing buildings will be net zero carbon by 2050

To meet the municipal emissions targets, the plan commits to installing 3 MW of solar at City
facilities, implementing GHG performance standards for material procurement for purchasing by City
Departments, requiring all new municipally owned buildings and major renovations to be all-electric,
and completing LED retrofits at all City buildings subject to the Existing Building Energy and Water
Efficiency Ordinance.
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RESILIENT LA

The Resilient LA Plan outlines strategies to help the city stay safe and prepared in the changing
climate. The city is part of the 100 Resilient Cities Network, and the plan builds on the innovative
strategies from various partner cities. Some of the infrastructure-specific goals include developing
an Urban Heat Vulnerability Index and Mitigation plan, launching retrofit pilot programs to test
cooling strategies, improving seismic safety of buildings and infrastructure, developing a resilient
and clean energy and smart grid system, utilizing the City Resilience index to measure and track
city-wide resilience metrics, and integrating sustainability and resilience into capital planning. The
plan prioritizes pilot projects at critical facilities, ensuring first responder facilities and essential
community spaces such as cooling centers can continue to operate during extreme conditions.

REPORT ON EQUITABLE BUILDING DECARBONIZATION

Following the implementation of motions by the LA City Council to establish a decarbonization plan,
a concerted effort was made to engage community members in the Climate Equity LA Series. This
series comprised three virtual public workshops, targeted focus groups, as well as semi-structured
individual and group interviews with local community advocates and subject experts. These
extensive outreach methods gathered insights from a diverse range of over 250 participants,
including the public, city staff and leadership, county sustainability staff, community-based
organizations (CBOs), the neighborhood council, environmental and social service nonprofit
organizations, low-income tenants, indigenous communities, local subject and policy experts,
environmental justice advocates, and labor organizations. After gathering community input, the
comprehensive report was prepared for the Climate Emergency Mobilization Commission and Office
by Emma M. French, a PhD student in Urban Planning at UCLA.

The concerns raised by community members were collected and addressed through the

development of the following policy suggestions:
¢ Include frontline communities in the design, implementation, and evaluation of all building

decarbonization policies and programs

Leverage building decarbonization to improve public health and habitability

Embed tenant protections into building decarbonization policies and programs

Embed affordable housing protections into building decarbonization policies and programs

Create worker protections and new job opportunities in green energy for frontline

communities

e Prioritize public funding for the decarbonization of existing residential buildings in frontline
communities

e Expand education, outreach, and technical assistance relating to building decarbonization

e Utilize current decarbonization efforts to gather data on technical and financial requirements
of building decarbonization

+ Design a flexible, equity-centered, multi-phased approach to building decarbonization

+ Identify all new and existing possible sources of public, private, and philanthropic funding to
support equitable building decarbonization
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CITY COUNCIL MOTIONS
Los Angeles City Council motions, including 21-1039, 21-0683, 21-0432, 21-0352, 21-1042, and 21-
1249, highlight the city's commitment to prioritizing building decarbonization and related initiatives.

Motion 21-0352

Motion 21-0352, passed on March 31, 2021, directs the Los Angeles City Council to instruct the
Department of Water and Power (DWP) to develop a Strategic Long Term Resource Plan. The goal
of this plan is to achieve 100% carbon-free energy by 2035 in a manner that is equitable. The
motion emphasizes prioritizing equity for environmental justice communities, defined as areas
scoring at or above the 80th percentile on CalEnviroScreen. The plan should ensure that emissions
are not increased at facilities located in these communities. Additionally, the motion instructs the
Chief Legislative Analyst, with the assistance of the DWP, to provide a report on projects that align
with all LA 100 paths. These paths outline different strategies for achieving 100% clean energy. The
report should present an accelerated pathway for launching and completing these projects. Overall,
the motion emphasizes the need for a strategic plan to transition to carbon-free energy, prioritizing
equity for environmental justice communities and seizing opportunities for funding through the
timely execution of identified projects.

Motion 21-0432

Motion 21-0432, passed on April 2, 2021, acknowledges the Los Angeles Zoo's significance as a
major city-owned attraction known for wildlife conservation and visitor experience. To set an
example in sustainability, the motion urges collaboration between the Los Angeles Department of
Water and Power (LADWP), the Los Angeles Zoo Department, and the Bureau of Streets Services
(Streets LA) to explore options for generating at least 3 MW of solar energy and 1 MW of battery
storage. This innovative project aims to power the zoo and offset peak-hour energy through battery
storage, while also facilitating the expansion of electric vehicle charging stations. The utilization of
LADWP's Feed-in Tariff Plus program and potential public-private partnerships will ensure
efficiency, cost-effectiveness, and maximum returns for the community.

Motion 21-0683

Motion 21-0683, passed on June 16, 2021, calls for a report to be submitted within 60 days. The
report should include an assessment of staffing and/or contractual services required to conduct a
comprehensive cost estimate, timeline, and plan for retrofitting municipally owned buildings to
achieve carbon neutrality. The motion also requires the development of a prioritization method to
identify buildings that would benefit the most from retrofits. Additionally, a procurement and funding
plan is to be established for the immediate retrofitting of the top 10 high-priority buildings. These
buildings will serve as a model for the decarbonization process of the remaining municipal buildings.
Furthermore, the motion encourages the consideration of pursuing an energy service contract for
the retrofits. The report should evaluate the advantages of such a contract and determine the
appropriate procurement process that the city should undertake to retrofit the entire portfolio of
municipal buildings.

Motion 21-1039,

Motion 21-1039, passed on September 21, 2021, directs the City Administrative Officer and Chief
Legislative Analyst to develop a process for establishing a sustainable municipal solar and storage
program. The associated budget for 2021-2022 allocates $30 million for solar PV and storage
systems at city facilities, $4 million for EV charging and energy efficiency unit restoration, and $95
million for parks and recreation, potentially including solar development. The motion also requests
the creation of a building decarbonization work plan, which should involve assessing renewable
solar energy generation potential in existing municipal facilities and prioritizing projects for net
energy metering systems, resiliency generation systems, and grid-connected systems.
Furthermore, it requests the identification of up to 25 facilities, particularly in disadvantaged
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communities, as strong candidates for near-term pilot distributed energy generation systems with
high solar energy generation efficiency and community value.

Motion 21-1249

Motion 21-1249, dated October 26, 2021, addresses the topic of the Department of General
Services' request for funding to expand solar energy, energy storage, and EV charging stations at
city facilities. The motion encompasses several key components. First, it emphasizes the importance
of pilot programs to test and implement solar and energy storage solutions that enhance grid
reliability, provide backup power, and offset energy consumption. Second, the motion calls for the
prioritization of facilities based on their suitability for various systems. Furthermore, the motion
highlights the need to increase the availability and accessibility of EV chargers. It aims to install a
significant number of charging stations to support the city fleet's transition to a 100% zero-emission
status. Additionally, the motion emphasizes the importance of expanding solar arrays and
establishing an expertise and maintenance team responsible for ensuring the proper upkeep and
functionality of the solar energy systems throughout the city's facilities. Lastly, the motion sets a
long-term vision for a renewable energy-powered electric grid by 2035.

Motion 22-1402
Motion 21-1249, dated November 2, 2022 and, provided various directives to support the Climate
Action withing the City of Los Angeles. This included the following:

e Bureau of Sanitation and the Environment (LASAN) present to the Council a Community and
a Municipal Greenhouse Gas Emissions Inventory to inform progress towards meeting LA's
climate change goals.

e City Administrative Officer (CAQ) establish a Climate Impact team, which shall support
departments in the preparation of investment plans that achieve the City's goal of carbon
neutrality and perform other climate-related activities referred to them

o City Administrative Officer, in consultation with both city and proprietary departments,
compile a list of all programs currently active in the city that are intended to reduce emissions

¢ Amend the Capital and Technology Improvement and Expenditure Program (CTIEP) policy
by incorporating climate change mitigation projects and specifically, carbon reduction
projects as Primary Criteria within the CTIEP Project Prioritization Criteria section

¢ City Administrative Officer, with the assistance of all departments and proprietary
departments, prepare a study using an expert consultant, that identifies the feasibility of
and investments needed to achieve carbon neutrality in municipal operations by 2035.
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LOS ANGELES DEPARTMENT OF WATER AND POWER

LA100 STUDY

The LA100 Study, a collaborative effort between LADWP and the National Renewable Energy
Laboratory conducted between 2017 and 2021, utilized advanced simulations and modeling to
explore various pathways towards achieving 100 percent clean energy in Los Angeles by either 2035
or 2045. The study considered three projected electricity demand scenarios: moderate, high, and
stress, and four hypothetical pathways: SB100, Early and No Biofuels, Transmission Focus, and
Limited New Transmission. The scenarios analyzed various factors such as energy efficiency,
electrification of transportation and buildings, access to charging infrastructure, and the role of
different energy sources. Each scenario provided valuable insights into the strategies and trade-
offs involved in transitioning Los Angeles to a clean energy future.

Through comprehensive analysis, the study yielded several key insights:

e Elimination of GHG emissions: LADWP's power plant operations could witness a decline of
76 percent to 100 percent in greenhouse gas (GHG) emissions compared to 2020 levels.
Achieving California's ambitious 100 percent carbon-free energy goal by 2045 (and the City
of LA goal by 2035) would necessitate the widespread deployment of renewable and zero-
carbon energy resources.

¢ Managing increased electric demand: With a growing population, climate change impacts,
and increased electrification, effectively managing the projected rise in electricity demand
is crucial. The study underscores the importance of implementing high levels of energy
efficiency measures to offset this growing demand.

¢ Robust growth in distributed solar: Anticipating strong customer-driven demand, the LA100
Study forecasts the installation of 3 to 4 gigawatts of rooftop solar by 2045, indicating a
significant surge in distributed solar energy within the region.

e Electrification's impact on local community health: The electrification of buildings and
transportation offers substantial benefits to local air quality and associated health outcomes.
By transitioning to electric vehicles and buildings, Los Angeles can experience significant
improvements in air pollution and public health.

¢ Clean energy jobs and economic impact: While the economic impact on Los Angeles' overall
economy is projected to be modest, the transition to clean energy is expected to generate
thousands of new jobs in the clean energy sector, providing opportunities for local
employment and economic growth.

¢ Importance of firm dispatchable electric generation: To ensure grid reliability, a significant
capacity of firm, dispatchable generation is necessary within the Los Angeles Basin. This
reliable power source would primarily be utilized during periods of insufficient energy
production from intermittent renewables like wind and solar.

» Electrification's role in maintaining affordable rates: Achieving 100 percent clean energy with
sustainable electricity rate impacts requires a significant increase in electricity sales. This
can be accomplished by promoting both transportation and building electrification, ensuring
a balance between clean energy goals and affordability.

LA100 EQUITY STRATEGIES INITIATIVE

LA100 Equity Strategies Initiative, announced in June 2021, is a collaborative effort between the
National Renewable Energy Laboratory (NREL) and the Luskin Center for Innovation at UCLA. The
study is projected to be completed by 2023. Building upon the LA100 Study, this groundbreaking
initiative aims to ensure an equitable clean energy transition in Los Angeles. In cooperation with
community stakeholders, LA100 Equity Strategies will examine a set of community-driven goals,
including access to energy customer programs and distributed energy resources, local
neighborhood power grid upgrades, assistance to renters in participating in solar, energy efficiency,
and electrification programs, reducing environmental impacts of end-of-life technologies like
batteries, increasing public charging infrastructure for electric vehicles, improving air quality through
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to install the equipment at a convenient time. Energy saving measures include upgrades to energy
efficient lighting systems, lamps and LED exit signs.

LADWP Food Service Program

The Food service program offers equipment rebates to lower business costs. Incentives are offered
for energy efficient cooking and cooking process equipment such as refrigerators, ovens,
dishwashers, and other equipment. Businesses may also qualify for financial incentives with the
purchase of equipment such as ovens, griddles, steam cookers, holding cabinets, glass and solid
door refrigerators/freezers, and icemakers. A complete list of qualifying equipment is offered via
Excel Download on the LADWP website.
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FEDERAL GOVERNMENT, STATE AND COUNTY

FEDERAL SUSTAINABILITY PLAN

President Biden released Executive Order 14057 setting out a range of goals to deliver an emissions
reduction pathway that is consistent with the goals of 50 percent reduction of the United States
greenhouse gas emissions by 2030. The goals of this plan include: 100 percent carbon pollution free
electricity by 2030 including 50 percent on a 24/7 basis; net zero emissions buildings by 2045
including a 50% reduction by 2032; 100 percent zero emission vehicle acquisitions by 2035,
including 100% light duty acquisitions by 2027; net zero emissions procurement by 2050; net zero
emissions operations by 2050, including a 65% reduction by 2030; climate resilient infrastructure
and operations; advance environmental justice and equity focused operations; Accelerate progress
through domestic and international partnerships; develop climate and sustainability focused
workforce. The following are further explanations of the relevant ambitions of Executive Order
14057.

To achieve 100% carbon free electricity using a whole government approach, agencies at the
forefront will work with regulators, State and local policy officials, utilities, developers, technology
firms, financers and more to buy directly from utility providers, enter into power purchase
agreements and develop onsite generation by leveraging Federal real property assets. Additionally,
the Federal Government will seek ways to pilot and accelerate carbon-free electricity sources such
as green hydrogen, modular and advanced nuclear reactors, and others. The Federal Government
will also develop ways to increase its impact by working with non-Federal partners.

Executive Order 14057 also establishes a path to achieve a net-zero emissions buildings goal by
2045. This will require all new modernization projects larger than 25,000 gross square feet entering
the planning stage to be designed, constructed, and operated to be net zero emissions by 2030.
Federal Building Performance Standards were released, requiring agencies to cut energy use and
electrify equipment and appliances to achieve zero Scope 1 emissions in 30 percent of the building
space owned by the Federal government by square footage by 2030. Appendix 2 of the Federal
Building Performance Standard prescriptive pathway states all agencies must implement practicable
electrification by upgrading space heating, domestic and service water heating systems, as well as
cooling, cooking, and backup generators used for non-emergencies, and provides prescriptive
measures for space and water heating and cooling.

To achieve 100% zero emission vehicle acquisitions by 2035, including 100% light-duty acquisitions
by 2027, the Federal Sustainability plan sets the Federal fleet on a path to zero-emission vehicles.
Key actions include optimizing agency fleet management to enhance efficiency by planning efficient
deployment of necessary charging or refueling infrastructure, energy storage technologies, and
ancillary services to support vehicle-to-grid technology. Improvement of charging infrastructure is
highlighted as a key action, doing so by engaging the private sector to identify cost-efficiencies and
sharing charging infrastructure including workplace charging across agencies where possible with
State, Tribal, and local government fleets and communities. The Federal Government will also seek
ways for State, Tribal, and local government fleets to benefit from the reach and scale of Federal
procurement as well as from the fleet planning and analysis tools developed to support Federal
deployment.

JUSTICE40

Justice40 is an initiative part of Executive Order 14008 aiming to address environmental and
economic inequalities by ensuring that at least 40% of the benefits from federal investments in areas
such as clean energy and infrastructure reach disadvantaged communities.
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STATE OF CALIFORNIA

CAL EnviroScreen 4.0

The Cal EnviroScreen 4.0 is a digital mapping tool employed to assess the relative burden of
pollution and vulnerabilities in various geographical areas across California. Its main objective is to
identify communities that may require specific policies, investments, or programs. Developed by the
Office of Environmental Health Hazard Assessment (OEHHA) under the California Environmental
Protection Agency, this tool utilizes two main categories—pollution burden (including exposures and
environmental effects) and population characteristics (encompassing sensitive populations and
socioeconomic factors)—to evaluate and rank communities. It incorporates 21 statewide indicators,
assigning scores to each based on percentiles. These percentile scores are averaged within four
components, and the component scores are then combined to generate a total score, with a
maximum score of 100. The geographic unit used for scoring is a tract from the U.S. Census.

The indicators used are as follows:
e Pollution Burden

o Exposures
= (Ozone Concentrations
=  PM2.5 Concentrations
= Diesel PM Emissions
» Drinking Water Contaminants
= Children's Lead Risk from Housing
= Pesticide Use
= Toxic Releases from Facilities
= Traffic Impacts

o Environmental Effects
= Cleanup Sites
= Groundwater Threats
= Hazardous Waste
* Impaired Water Bodies
= Solid Waste Sites and Facilities

e Population Characteristics

o  Sensitive Populations
= Asthma ED Visits
= Cardiovascular Heat Attack ED Visits
= Low Birth Weight Infants

o Socioeconomic Factors
= Educational Attainment
*» Housing-burdened Low-Income Households
» Linguistic Isolation
=  Poverty
=  Unemployment
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COUNTY OF LOS ANGELES

OurCounty Sustainability Plan

The OurCounty Sustainability Plan is a comprehensive and intersectional roadmap consisting of 12
goals, 37 strategies, and 159 actions aimed at promoting sustainability in Los Angeles County. The
plan was developed by the County Sustainability Council within the Chief Sustainability Office and
adopted in 2019.

The 12 goals cover a wide range of sustainability aspects, including community environments,
buildings and infrastructure, land use and development, a prosperous economy, ecosystems and
biodiversity, parks and public spaces, fossil fuel reduction, transportation, resource consumption,
food systems, inclusive governance, and funding and partnerships.

Goal 2 focuses on buildings and infrastructure. It sets targets for the year 2025, for converting 10%
of heat-trapping surfaces to cool or green surfaces and reducing heat-stress emergency
department visits. To achieve these targets, the plan includes conducting a countywide climate
vulnerability assessment that addresses social vulnerability and using it to guide priorities. It also
calls for the development of a heat island mitigation strategy, which involves implementing
measures like cool pavements, green roofs, pavement reduction, and urban greening. Building shade
structures at major transit stops are prioritized for communities with high heat vulnerability. The plan
also aims to have all hew buildings and 50% of major building renovations be net-zero carbon by
2025, with a goal of 100% of major building renovations to be net-zero by 2045. It proposes adopting
green building standards and piloting high-performance building standards beyond the current LEED
Gold Standard, such as Passive House, Zero Net Energy, Living Building Challenge, and WELL
building standard. Additionally, the plan emphasizes the use of climate projections for weather and
precipitation modeling in planning and infrastructure development, rather than relying solely on
historic data.

Goal 7 centers on achieving a fossil fuel-free LA County. The targets for 2025 include a 25%
reduction in total greenhouse gas emissions, the addition of 3 GW of new distributed energy
resources, supplying all county facilities with 100% renewable power, and powering all
unincorporated areas with 100% renewable energy. To reach these targets, the plan calls for
collaboration with the City of LA and other cities to develop a sunset strategy for all oil and gas
operations, giving priority to disproportionately affected communities. It also aims to develop
building energy and emissions performance standards that lead to building decarbonization. The
plan proposes the creation of a publicly accessible community energy map that identifies
opportunities for deploying distributed energy resources and microgrids to enhance energy
resiliency. Furthermore, it suggests integrating low or no-cost options for community shared solar
facilities on county property, maximizing the installation of solar and energy storage systems on
county property, and developing an equitable investment plan for electricity and natural gas
transmission, distribution, and storage improvements while supporting local renewable sources. The
plan includes targets for the installation of 60,000 new public EV charging stations, ensuring that
30% of all new light-duty private vehicles are zero-emissions vehicles, installing 5,000 EV charging
stations at county facilities, and making all new non-emergency light-duty vehicle purchases zero-
emission or better. It emphasizes streamlining permitting and construction of zero-emission vehicle
infrastructure, installing EV chargers in disadvantaged communities, revising the county's fleet
policy to prioritize zero-emission vehicles whenever feasible, and partnering with vehicle
manufacturers to develop zero-emission pursuit vehicles and zero-emission fire engines through
collaboration with the Los Angeles Sheriff's Department and LA Fire Department, respectively.
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SAN FRANCISCO

San Francisco's 2021 Climate Action Plan defines a framework to reach net-zero emissions citywide
by 2040. The framework is driven by sector-based emissions targets characterized by "0-80-100-
Roots". While the Climate Action Plan (CAP) defines decarbonization goals across 5 sectors,
Transportation and Building Operations are the sectors with the largest contributions to city-wide
emissions at 47% and 41% respectively. Municipal facilities and operations account for just 3% of
citywide GHG emissions based on a 2016 emissions inventory; the city already derives 100% of
energy for city-owned facilities from emissions-free electricity provided by SF Public Utilities
Commission Hetch Hetchy Power System- adopted in 2010-2012. The city will continue municipal
decarbonization efforts as detailed in the SF Municipal Facilities Thermal Decarbonization Study
2016; improvement projects for city-owned buildings are categorized by size and urgency. Priority
projects are placed on an annual project plan timeline and analyzed at the building level using an
Excel-based program "The Tool" to project the energy & emissions reduction opportunities.

SAN DIEGO

The City of San Diego has committed to a goal of citywide carbon neutrality by 2035 with their 2022
Climate Action Plan (CAP). The CAP is defined by six equity-focused strategies to reduce GHG
emissions. Strategy 1: Decarbonizing Buildings represents the largest opportunity for emissions
reduction. Strategy 1 defines the intent to develop a Building Code Amendment as part of the 2023
code cycle to create San Diego building and energy codes more stringent than those required in the
CA State codes, this code amendment or "Reach Code" is under review pending adoption in the
2023 code cycle for implementation January 1, 2024. The city aims to lead the way for Strategy 1
efforts by meeting zero carbon emissions for municipal buildings and operations by 2035. The city
aims of phase out natural gas from city facilities at 50% by 2030 and 100% by 2035. The San Diego
Municipal Energy Strategy & Implementation Plan identifies five strategies for the city's role in
meeting CAP goals for municipal facilities. Like the CAP, the first strategy focuses on existing
buildings and outlines a framework for identifying and implementing energy efficiency retrofits for
city buildings.

San Diego's Climate Action Plan is centered on equity, incorporating equity metrics in prioritization
criteria for potential climate actions. San Diego's Climate Equity Index (CEl) first developed in 2019
categorizes geographical areas within the city on a scale from very low to very high access to
opportunity based on 41 social, structural, and environmental indicators. The Climate Action
Prioritization Tool (CLIMACT Prio) was developed by researchers at the Institute for Housing and
Urban Development Studies at Erasmus University Rotterdam to conduct quantitative analysis for
climate actions ranked by feasibility, community priorities, and opportunities for equitable
implementation. San Diego leverages the CEl data in tandem with the CLIMACT Prio tool to study
and prioritize climate actions.

NEW YORK

The City of New York has committed to achieving citywide carbon neutrality by 2050 as defined in
ONENYC 2019 - 2050 Action Plan. The city has defined a 40% reduction in GHG emissions from a
2006 baseline by 2025 and a 50% reduction by 2030 for City operations as commitments in Local
Law 27 Climate Mobilization Act as part of the path to carbon neutrality. The Department of Citywide
Administrative Services (DCAS) identifies the city's role in the path to carbon neutrality in municipal
operations with the Local Law 97 Implementation Action Plan. The plan focuses on city-owned and
operated buildings as opposed to other stationary and non-stationary assets. Key actions to meet
emission reduction targets for municipal buildings are defined by energy use reduction,
decarbonizing municipal heating systems, expanding solar installations on municipal property to
T00MW/yr by 2025, and sourcing 100% of electricity for city-owned facilities from renewable
sources by 2025. DCAS has also committed to reduce emissions for fleet vehicles by 50% by 2025
and transition to all-electric fleet for non-emergency vehicles in the updated 2021 NYC Clean Fleet
Plan.
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SAN LUIS OBISPO

The City of San Luis Obispo Carbon Neutral Facilities Plan analyzes the City’s existing facilities and
fleet of vehicles to identify key actions and projects that can reduce SLO’s carbon emissions and
annual utility bills. San Luis Obispo published their Climate Action Plan in 2020 and committed to
community carbon neutrality by 2035 and municipal operations carbon neutrality by 2030. To meet
the municipal operations emissions target, the CNFP identified specific strategies to reduce
emissions including energy efficiency, building electrification, electric vehicles, solar PV, microgrids
and clean energy procurement. The report provided scenario options that detailed the carbon
savings by implementing these strategies across various timeline options.

SACRAMENTO

The city of Sacramento identified transportation and buildings as the biggest contributors to the
city's total GHG emissions. To tackle reducing emissions from buildings, Sacramento requires all
new construction buildings with three or fewer floors to be all electric by January 1st, 2023, and all
buildings (including those with four or more floors) to be all electric by January 1st, 2026. The city
also aims to transition existing buildings to carbon-free electricity by 2045. The plan is still under
development but will prioritize engaging with residents and local businesses to promote an equitable
transition to carbon-free power. As part of the Climate Action and Adaptation plan currently under
development, the city of Sacramento aims to support the Sacramento Municipal Utilities District
(SMUD) as it implements its 2030 Zero Carbon plan, which will reduce Sacramento's total emissions
even further.

WASHINGTON DC

Washington DC has committed to the Paris Climate Agreement through its "Climate Commitment
Act of 2022" and Clean Energy DC plan. The district has committed to neutralizing GHG emissions
by 2045, reaching carbon neutrality in government operations by 2040, and ending new purchases
of fossil fuel-based heating systems and vehicles by 2025 2026. Additionally, the Clean Energy DC
Building Code Amendment Act of 2022 will require all new construction or substantial improvements
of covered buildings, including most commercial buildings, to be constructed to a net-zero-energy
standard, beginning on January 1, 2027. DC also aims to retrofit one in five existing buildings to
achieve an approximate 40% reduction in energy use, leading by example in its own buildings.

Prioritizing and selecting existing buildings for retrofits is streamlined since DC approved the Clean
and Affordable Energy Act (CAEA) in 2008. The CAEA requires owners of large privately-owned
commercial and multifamily buildings, and all publicly owned buildings, to report their energy
consumption in EPA’s ENERGY STAR® program to compare building energy use across the district’s
building portfolio.

DENVER

The City of Denver has committed to eliminating 100% of GHG emissions city-wide by 2040 as
detailed in the 2021 Climate Protection Fund Five-Year Plan. On the path to meet this goal as part
of Denver's role in carbon reductions required by the Paris Agreement, the city has set incremental
reduction goals of 40% by 2025 and 65% from a 2019 baseline by 2030. Denver defined strategies
for the decarbonization of the community and municipal built environment in the 2018 80x50 Climate
Action Plan. The plan includes a goal to achieve 100% renewable energy for municipal operations by
2025 and 100% renewable community energy by 2030. The Energize Denver ordinance was passed
in November 2021 and establishes electrification requirements for all existing commercial and
multifamily building for heating and cooling equipment replacement, including increasingly stringent
requirements beginning in 2023, 2025, and 2027.
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A.4. PORTFOLIO DECARBONIZATION MODELING

This building energy assessment was conducted using compiled facility data, utility data and
previously completed facility assessments. Additionally, each City department was consulted to
gather information regarding building functions, typical operations and existing system conditions.
Following a review of the compiled energy data, representative buildings for each building type were
selected from the pool of buildings with energy audits completed.

DATA COLLECTION

The Decarbonization Workplan consolidated various data sources to establish a comprehensive
building facilities database. This includes general information about facilities including location,
building type, department, age, and size. Information about existing building systems was collected
from City's Asset Management System (AMS) and previous facility technical assessments. This
information is used to identify existing building systems, including HVAC systems and heating type
(electricity or natural gas). Information was collected for over or around 50% of facilities, and based
on building type classifications, systems were assigned for the remaining facilities.

The City of Los Angeles has a central Energy Management System (EMS), EnergyCAP, to track
energy data across municipal buildings. Additionally, the City receives energy data directly from the
LADWP and the SoCal Gas to provide an annual municipal GHG emission inventory. These energy
data sources were merged, and meters were assigned to individual buildings based on location. In
cases where the city owns multiple sites with multiple buildings and single electricity and natural
gas meters, the consultant team leveraged benchmark data to allocate energy use between
individual buildings. This enables the city to understand energy use on an individual building basis,
prioritize projects, and ensure data quality assurance by aligning collected energy data with previous
city assessments.

An inventory of natural gas was conducted to understand its usage across different building types,
departments, and individual sites. It was identified that 25 sites throughout the city use 54% of
building-related natural gas. This excludes natural gas used for process demand within the city,
such as wastewater treatment plants, CNG fueling, and heating for the city's asphalt plants. An
additional evaluation of these natural gas sources is recommended to provide a mitigation plan for
those emissions. The building decarbonization work plan will identify individual projects and
overarching strategies to mitigate natural gas use, reducing or eliminating 4 million terms of natural
gas.

Through this process, it was found that the majority of existing buildings currently use natural gas
as a primary heating source for space heating and domestic hot water. Building electrification
measures were identified to electrify the building systems of all city facilities currently using natural
gas. The majority of city buildings have not completed LED retrofits, presenting a significant
opportunity to reduce electricity usage and generate utility savings for the city. This chapter
provides an overview of the city's existing building stock and evaluates where and how energy is
used throughout the city. This comprehensive valuation of the city's existing building inventory
provides insights to prioritize building decarbonization efforts and work with individual building
departments to decarbonize their buildings and enhance energy efficiency and sustainability.
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A.5. PORTOLIO SOLAR PV MODELING

Refer to the supplemental appendix document for the solar study.

A.5. Portfolio Solar PV Modeling
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A.6. IMPLEMENTATION FRAMEWORK DETAILS

BUILDING DECARBONIZATION MEASURES

BUILDING ELECTRIFICATION

Building electrification measures include the transition from natural gas to electrified equipment for
all space heating, water heating and cooking systems at the City’s municipal buildings. Natural gas
is currently the primary energy source at city buildings and will be the largest source of emissions
as LADWP provides cleaner electricity in the future. Electrification measures are the most critical
strategy for the City to achieve the building decarbonization commitments.

Current Approach

To date, few complete HVAC electrification projects have been implemented within the city building
stock. The city’s current approach is to replace equipment like for like as the current equipment fails.
System selection is driven by whether is funding available for the additional cost to electrify and the
time anticipated for implementation. There is more of an opportunity for the city to investigate
electrification for projects with larger budgets. Particular challenges the city has noted with HYAC
electrification projects include:

e Getting structural approval for any added roof loads associated with larger pieces of
eguipment can be a lengthy process.

e Previous projects are used as references for future projects. Given that very few
electrification projects have been completed to date there is little precedent to follow for
new electrification projects.

e [tis challenging to complete large capital improvement projects for system electrification at
facilities that operate year-round like aquatic centers and libraries.

e Buildings with packaged rooftop equipment may require custom units in order to meet the
required heating and airflow capacity of the space (for instance at Rec Centers)

Strategic Recommendations

It is recommended that the City complete building electrification projects at end of equipment's
useful life. Approaching equipment electrification with an end-of-life phase out will allow the City to
align existing deferred maintenance needs with building electrification goals. While this will be
applicable to most buildings, some facilities will need to retire natural gas equipment early to meet
the City’s 2035 target. Larger and more complex electrification projects, like conversion from natural
gas boilers to air to water heat pumps, should be timed to match other large building upgrades or
align with a major building renovation.

Decarbonization Pilot Phase 2

HVAC electrification projects represent one of the largest opportunities for building decarbonization.
Testing out pilot electrification projects at choice facilities will help the city develop a protocol for
future HVAC electrification projects. Key recommendations include:

e Pursue LADWP Incentive funding for pilot HVAC electrification projects. LADWP is currently
updating its incentives for electrification, with funding available for heating, cooling and
domestic hot water system projects. Projects are eligible to receive 3-4x more incentive
funding through LADWP if they are all electric versus energy efficiency only.

e Pilot design-build project delivery through an energy service performance contract (ESPC).

e Electrify smaller packaged rooftop heat pump units through existing equipment replacement
processes. Candidates could include libraries, recreation centers or senior centers.

e Electrify smaller domestic hot water heaters (less than 100-gallon storage) with hybrid
electric-heat pump units. Candidates could include libraries, recreation centers or senior
centers.
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LIGHTING RETROFITS

Lighting retrofit measures include the transition to more efficient LED lighting technologies and
advanced = control systems. The majority of existing municipal buildings have light fixtures with
incandescent bulbs which can use between 40-60% more electricity compared to alternative LED
bulbs. Lighting retrofit measures are generally cost effective and have various benefits including
emissions reductions, utility cost savings and reduced operations and maintenance needs.

Current Approach

The city has successfully completed LED lighting upgrades at a portion of its building portfolio. The
current approach to completing these upgrades is to do a full fixture replacement with associated
occupancy sensors and control upgrades. The city currently prefers to do full fixture upgrades rather
than retrofit kits because of the complex nature of working within existing buildings and challenges
faced on trial projects. Specific challenges include:

s Specialty fixtures are difficult to find retrofit kits for. Specialty fixture types include pendant
and up-light fixtures commonly found at city libraries.

e The city has encountered issues with the lumen output of LED retrofit options.

e The city found that the man-hours associated with using retrofit kits were unexpectedly high
because of the challenging nature of finding exact dimensions and constructability
constraints of the existing fixture housing. In practice, the city found it was more economical
from a labor perspective to do full fixture replacements.

o Full fixture replacements have a higher first cost, but the city found the longer lifespan
associated with new fixtures justified the first cost.

Some departments have leveraged the LADWP commerical direct install lighting incentives program
which provides LED retrofits at no cost to the City. This includes upgrades to existing lamps for more
typical fixture types (ex. 2x2 and 2x4 troffer, can lighting, etc).

Strategic Recommendations

It is recommended that the City complete LED lighting upgrades for their entire building portfolio.
Given the scale and cost to complete this effort it is recommended the City leverage LED retrofit
kits and bulb replacements as an alternative approach in lieu of full fixture replacement where
possible.

Decarbonization Pilot Phase 2

The city should trial retrofit kits at smaller buildings with few specialty fixture types. The city should
utilize a lighting consultant and lighting equipment representative to advise on an approach for larger
more complex building types. Key recommendations include:

e Trial LED retrofit kits at buildings with simple surface mount fixtures and traditional 2x2 or
2x4 fixtures. Applicable building types include Recreation Centers, Senior Centers and Small
Offices.

o Buildings identified for pilot projects: Balboa Rec Center and Valley Rec Center

e Develop a list of buildings with more unique lighting fixtures to trial a more tailored retrofit
approach. Work with a lighting designer and equipment representative to determine the best
approach.

e Identify buildings with over 250kW electricity demand to pursue LADWP Commercial
Lighting Incentive Program (CLIP) funding.
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SOLAR PV AND BATTERY STORAGE

Summary

Solar photovoltaic systems contribute to carbon reductions and energy savings if they can be
implemented cost-effectively. Systems are typically installed on roofs and in parking lots as elevated
carports. Ground-mounted systems are a less common option for the City, as they require more
space than is typically available. Solar PV systems can contribute to City carbon reduction goals if
they are implemented under LADWP’s net metering program. However, if systems are implemented
under LADWP’s Feed-in-Tariff, the environmental attributes, including carbon savings, are owned
by LADWP. Battery storage systems can reduce demand charges and provide backup of critical
loads. Additionally, LADWP has programs where they will install batteries on customer sites to assist
with peak load reduction and resource adequacy.

Energy & Emissions

Solar and storage systems provide a local supply of carbon free energy to offset purchases, and
corresponding emissions, from utility sources. While battery storage projects do not save energy,
they can reduce utility demand-related charges, and in some limited circumstances shift site loads
to times of the day when cleaner electricity is available.

Applications

These projects can be implemented across the different building types in the City, with better
candidates being buildings with large loads, unobstructed roofs, larger parking lots, or critical
resiliency needs.

Design Considerations

Solar and battery systems are typically delivered under design-build contracts, where a selected
vendor can balance the cost-effective procurement of critical equipment (e.g., solar modules and
battery packs) with specific design considerations. As a result, the City should consider developing
a set of performance specifications to use in the procurement and contracting phases of these
projects.

The key design considerations for determining the feasibility of solar projects are the conditions of
the roofs where they will be installed, the structural suitability of the building, and the electrical
switchgear supplying the building. This level of due-diligence should be performed prior to procuring
these systems.
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maintenance. Rather than inspecting heat exchangers and burners, maintenance staff will need to
inspect reversing valves and defrost capability. The reversing valve must be inspected to ensure
positioning matches the corresponding stage (Cooling, heating, defrost). A stuck reversing valve will
not allow for proper heat pump capability. The other RTU components such as filters, motors, and
economizers will all have the same level of maintenance as the existing units. A heat pump unit will
also have a defrost cycle which removes frost from the exterior of the coil, allowing the unit to
operate. While the Los Angeles climate should largely be exempt from defrost conditions, staff may
still need to understand this cycle for troubleshooting. In general, maintenance staff who are already
familiar with fixing and maintaining air condition compressors should be well suited to diagnose heat
pump units.

Heat Pump Water Heaters

Routine maintenance activities for hot water heat pumps will be nearly identical to those for
traditional natural gas units. These activities include flushing tanks, scale removal, anode inspection,
and valve exercise. Staff working on preventative maintenance of existing water heaters should be
able to easily transition to doing these same activities on heat pump units. However, heat pump
water heater troubleshooting will require additional time compared to a typical natural gas unit. The
skills and technical knowledge needed to troubleshoot a heat pump unit are inherently different from
those needed for a natural gas fired unit. As such, maintenance staff may need to be trained on heat
pump operation and the vapor compression cycle. Staff with experience with HVAC or refrigeration
compressors may be more readily suited to maintain heat pump domestic hot water units. It is
recommended that the city work with equipment vendors to provide maintenance training for new
heat pump hot water systems.

Air-to-Water Heat Pumps

Hydronic heat pumps will require some additional maintenance compared to a typical natural gas
system. The skills and technical knowledge needed to maintain a heat pump unit are inherently
different from those needed for natural gas boilers. As such, maintenance staff may need to be
trained on heat pump operation and the vapor compression cycle. Staff with experience with HVAC
or refrigeration compressors may be more readily suited to maintain air to water heat pump units.
Air to water heat pumps require confirmation of refrigeration pressures, inspection of compressor
oil levels, and calibration of heat pump superheat/sub-cooling. These heat pump maintenance
activities will require more time than maintenance activities for natural gas boilers.

Cooking Equipment

Electrified cooking equipment will require less maintenance than natural gas counterparts. Natural
gas cooking equipment have items such as ignition systems, pilot valves, gas lines, and burners.
These parts wear over time, requiring further maintenance and replacement. Electric cooking
equipment are comparatively much simpler and have fewer moving parts which can potentially fail.
Electric induction cooking equipment in particular allows for lower kitchen cleaning due to how the
technology heats the cookware. Rather than creating a hot surface for the cookware to be placed
on, the induction equipment heats the cookware directly using an electromagnetic field. The glass
ceramic surface on these units are easier to wipe clean and have less baked on spills from the lack
of surface heat.

Solar PV and Battery Energy Storage

Solar and battery systems have ongoing operations and maintenance requirements. Annual
preventive maintenance must be performed to comply with equipment warranty conditions. Solar
systems also perform better when the modules are cleaned. Solar and battery storage systems need
to be monitored so that action can be taken should the systems go offline or their performance is
below expectations. While third-party contractors often perform these services, City staff must
oversee the performance of these long-term operations and maintenance contracts.
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EQUIPMENT REPLACEMENT

Developing a robust end of life electrification replacement plan will be integral to the City's
decarbonization efforts. Under this approach, the City would integrate decarbonization measures
into general ongoing facility maintenance. As existing natural gas equipment fails or reaches the end
of its useful life it would be replaced with electrified alternatives. This approach is applicable for less
complex building types where full engineering design is not required. To successfully implement this
approach, the City will need to develop guidelines and city standards to support implementation
through existing maintenance practices. End of Life equipment electrification will be led by GSD and
RAP maintenance staff, with technical support from BOE.

APPLICATIONS
An end of life deferred maintenance electrification approach is applicable for smaller building
systems where often off the shelf electric equipment is available. Projects may include replacing
packaged natural gas heating and DX cooling rooftop top units with packaged heat pump units or
replacing tank type water heaters with heat pump water heaters. While each building will be unique,
building types with typically simpler system types where an end of life electrification strategy may
apply include:

e Childcare and Senior Centers
Community and Cultural Centers
Fire Station
Libraries
Maintenance Yards
Recreation Center

FUNDING CONSIDERATIONS

End of life electrification projects will require additional funding from the City to cover the cost of
equipment premiums, design services and more complex installations. It is recommended the City
establish a dedicated annual budget for GSD and RAP to successfully complete end of life projects.
This should be in addition to funding for other critical building maintenance upgrades including fire
life safety, roofs, re-piping, BAS, and fire sprinkler systems. Seeking external funding through utility
incentive programs, such as LADWP's LED lighting and electrification incentives, may alleviate some
of the financial burden and enhance the overall feasibility of the program. Evaluating long-term
energy cost savings and environmental benefits may also increase the Net Present Value of the
program and create a compelling case for funding.

DELIVERY METHODS

Internal delivery of end of life equipment replacements will be managed and led by GSD and RAP.
Utilizing internal staff will allow the City to maintain direct oversight and control throughout the
electrification upgrade process and is a cost-effective approach. To be successful this will require
additional GSD and RAP staff to manage and oversee end of life projects. End of life equipment
replacement projects were selected for measures that require minimal engineering design and can
be completed using existing mechanical vendors. The BOE will provide engineering support on
individual projects as needed and will additionally develop design guidelines, standards,
specifications and scope of work templates.

BENEFITS

Benefits of the end of life replacement program include alignment with existing capital expenditure
(capex) plans and the marginal costs of electrifying during timed replacements. By integrating
electrified alternatives into the replacement strategy, the City can leverage planned capital
investments to facilitate a smoother transition. Aligning with existing capex plans optimizes resource
allocation and enhances overall cost-effectiveness. Electrifying during end of life replacements will
allow the City to maximize equipment life cycles.
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CAPITAL IMPROVEMENT PROJECTS

Electrifying buildings with hydronic space heating systems or other large complex systems will
require a capital improvement project approach, often relying on external partners for design and
project management. To successfully implement capital improvement projects the City will need to
leverage existing internal and new external funding and financing sources for major upgrades.
Typical projects may require significant design and engineering efforts. Internal project management
and engineering resources may be used to manage design-build or design-bid-build project
delivery. Approximately 20% of the City’s buildings fall under the capital improvement delivery
method.

APPLICATIONS

Capital improvement projects apply most directly to any buildings undergoing major renovation or
whole building retrofits, and buildings with hydronic space heating systems, typically served by
natural gas boilers. Conversion of hydronic systems from natural gas to low-temperature electrified
systems typically requires a large-scale system redesign, often requiring upsizing of heating coils
and distribution piping. Additionally, electrical distribution upgrades may be required, as well as
controls recommissioning. Designating certain electrification projects as capital improvement
projects will allow the city to properly assign engineering teams to them and reserve appropriate
capital to finish them.

While each building will be unigque, buildings where capital improvement projects are likely to apply
include:

e Agquatic Centers: Current pool heating systems are typically large natural gas boilers, which
will require significant engineering work to convert from natural gas to electric heat pump
units. Electrification of pool heating equipment may require electrical upgrades as well.

e« Large Office Buildings: These buildings are typically served by natural gas boilers or
packaged air handling units with natural gas heat. Cooling is often provided by a chilled
water system with air-cooled chillers. Electrifying these systems will be a significant
engineering and construction effort and will make sense to designate as capital
improvement. Bunding LED lighting upgrades into HVAC upgrades as one large capital
improvement project will create efficiencies in the building downtime.

+ Police Stations: Similar to large office buildings, police stations are typically served by
natural gas boilers and will require significant engineering to complete a conversion to a
lower temperature heat pump hot water system. Designating these projects as capital
improvements will allow the city to allocate the correct resources to the project as well as
allocate appropriate capital to complete other building upgrade projects. The average age
of city police stations is 19886, so there may be opportunity to bundle building electrification
projects with overall building improvement projects.

+ Buildings with hydronic heating systems: Broadly, buildings with hydronic space heating
systems (typically served by natural gas boilers) will fall under the capital improvement
project category. These projects will have larger impacts to consider, for instance electrical
infrastructure capacity, coil replacements and pipe sizing, which will make drop-in
equipment replacements not feasible.

FUNDING CONSIDERATIONS

Internal Project Funding

Internal funding options for capital improvement projects include the City’s generation funds, other
internal sources, debt financing and building related bond measures. The City indicated that General
funds will be considered the primary funding sources for this project. General funds include revenue
collected by the City from various taxes and fees, and are allocated to support a wide array of city
initiatives, including infrastructure improvements. Other city funding sources encompass diverse
revenue streams, such as grants, donations, or specific funds designated for particular purposes,
enhancing the financial pool available for capital projects. Debt financing is another avenue, allowing
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the city to secure funds by issuing bonds or obtaining loans, providing immediate capital while
spreading the repayment over an extended period. Bond measures involve the issuance of municipal
bonds, which are debt securities, enabling the city to raise substantial capital for long-term projects
while being repaid through future tax revenues or assessments.

External Project Funding

External funding options for capital improvement projects include public-private partnerships and
energy savings performance contracting (ESPC).

Public-Private Partnerships (P3) represent collaborative arrangements between the public sector,
typically governmental entities like the City of Los Angeles, and private entities, such as corporations
or investors. In this model, both parties join forces to plan, fund, design, and implement capital
improvement projects. The private sector's involvement can vary, including financing, construction,
operations, or maintenance of infrastructure projects. P3s often allow for the sharing of risks and
responsibilities between the public and private sectors, offering innovative funding solutions while
aiming to optimize efficiency and quality in project delivery. P3 project delivery is most applicable
to large scale construction projects or large central utility plant projects.

Performance Contracting, specifically Energy Savings Performance Contracting (ESPC), is a
financing mechanism for energy-related capital improvements. Under ESPC, the city would partner
with energy service companies that guarantee energy cost savings resulting from implemented
efficiency upgrades. These upgrades may include lighting retrofits, HVAC system improvements, or
renewable energy installations. The energy savings achieved over time cover the project costs,
minimizing initial financial outlays for the city. This arrangement ensures that the upgrades generate
enough energy savings to repay the invested funds, creating a self-funded model for implementing
energy-efficient measures in city infrastructure. ESPC is maost applicable to HVAC upgrade or
electrification projects, LED lighting retrofits, and other whole-building energy efficiency measures.

DELIVERY METHODS

Design-Bid-Build

Design-bid-build project delivery is a traditional delivery method that is widely used for City
construction projects. In this approach, the projectis divided into distinct phases. Initially, the design
phase involves the creation of detailed plans and specifications either by the BOE or by an external
consultant team. Following this, the project enters the bidding phase, where contractors
competitively submit proposals based on the provided specifications. The city then selects the
winning bid based on various criteria, including cost, qualifications, and experience. Once a
contractor is selected, construction commences. This sequential process offers a clear separation
of responsibilities among the designer, contractor, and project owner, and provides a structured
framework for project development, ensuring that the design is finalized before construction begins.
Design-bid-build projects typically have longer timeframes due to the sequential nature of the
phases, and may require more in house or consultant staff to manage the process as well as develop
the design.

Design-Build

Design-build project delivery integrates the design and construction phases into a single,
collaborative process. In this approach, a single entity, typically a design-build firm, is responsible
for both designing and constructing the project. The BOE or a consultant engineering team would
provide project performance criteria documents or bridging documents that the hired design-build
contractor builds upon. This integrated team works closely with the project owner to understand
their needs and goals from the outset. Design-build emphasizes collaboration and efficiency, as the
design and construction activities occur concurrently. This streamlined process often leads to faster
project delivery and can result in cost savings. The City would benefit from a single point of
responsibility, simplifying communication and decision-making throughout the entire project
lifecycle. The streamlined process may ease the burden on City design and engineering staff.
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BENEFITS

Internal Funding

Internal funding of projects benefits from a lower cost of capital, which minimizes the financial
burden on the city when implementing electrification measures. This funding approach enables the
bundling or packaging of various building upgrades alongside electrification projects. By combining
multiple upgrades, such as energy efficiency enhancements or renewable energy installations, into
a single project package, the city can streamline processes, reduce administrative costs, and
optimize resources. This comprehensive approach not only facilitates the transition to electrification
but also maximizes the overall impact of sustainability measures across its building infrastructure.

External Funding

External funding of capital improvement projects provides turnkey project delivery, enabling the city
to implement a higher volume of projects within a shorter timeframe. By leveraging external
financing, the city can engage with third-party entities that specialize in project execution, providing
comprehensive turnkey solutions. This approach allows for swift and efficient project completion,
as external entities manage various project aspects, including design, construction, and
implementation. The city may be able to expedite the execution of multiple projects concurrently,
optimizing efficiency and accelerating the overall pace of infrastructure enhancements. In particular,
ESPC financing is an operational expense, not a debt obligation.

POTENTIAL RISKS

Capital improvement projects using typical delivery methods like design-bid-build or design-build
face risks that are typical to most construction projects including budget overruns, project delays,
or contractor performance issues. For pilot electrification projects the City may want to have direct
oversight over the process to better understand project opportunities and challenges, but this may
be less feasible when using external design and construction partners. Additional challenges may
include funding and financing for projects. Securing adequate funding for capital improvement
projects can be challenging and will require a longer planning process than simple end of life
replacement projects.
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Risk Mitigation
The following strategies can be leveraged by the City to minimize the risk during an ESPC project.

1.

Thorough Contractor Selection

Provide a competitive qualification based solicitation select contractors with a proven track
record, relevant experience, and a strong financial standing to minimize the risk of project
failure. Establish an on-call roster of qualified firms to bid on projects.

Due Diligence

Perform thorough due diligence before entering into an ESPC agreement, assessing
proposed energy-saving measures, financial models, and performance guarantees to ensure
alignment with organizational goals and expectations.

Performance Metrics

Establish clear and measurable performance metricsin the ESPC contract, defining expected
energy savings, performance benchmarks, and the methodology for measuring and verifying
savings to avoid ambiguity and disputes.

Legal Expertise
Engage legal experts with experience in ESPC contracts to navigate contract complexities
and ensure well-defined terms and conditions that protect the organization's interests.

Program Management

Engage a third-party firm with experience running ESPC programs for other public agencies
to support the ESPC program. Services can include procurement support, proposal reviews,
design reviews and energy savings verification.

Measurement and Verification

The measurement and verification processes throughout the project lifecycle, regularly
checking actual energy savings against projections to identify and address any performance
deviations promptly.

Maintenance

Manufacturer recommended maintenance schedules exceed the City's standard practice
due to current staffing levels. Meeting this requirement will require additional staff from GSD
and RAP. Alternatively, ESCOs can provide maintenance as part of the ESPC package.

Existing Resources

Leverage existing resources for delivering ESPC projects, including contract terms and
conditions. The Department of Energy provides various toolkits that can be used by the City.
These should be adopted to meet the City’'s direct needs.
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OTHER GOVERNMENT PROGRAMS

California State Grants

Municipal government agencies can apply for grants from government agencies, foundations, or
other organizations that support climate-related projects. These grants can occasionally provide a
sizable portion of required funding. A few examples for building decarbonization measures include:

California Energy Commission (CEC) Energy Efficiency Incentive programs include zero- and
no-interest loans and grants.

California Energy Commission (CEC) Energy Partnership Program offers services to help
identify the most cost-effective, energy-saving opportunities for buildings and new
construction.

California Energy Commission (CEC) Energy Conservation Assistance Act (ECAA) Program
provides financing for energy efficiency and renewable energy projects.

Federal Grants

Financial awards provided by the federal government to support specific climate projects or
initiatives.

Department of Energy (DOE) Grants: The DOE offers a variety of grant programs that support
clean energy projects, including those related to renewable energy, energy storage, and
energy efficiency.

Environmental Protection Agency (EPA) Grants: The EPA offers a variety of grant programs
that support environmental projects, including those related to climate change mitigation
and adaptation. Examples include the Climate Showcase Communities Program,
Environmental Justice Small Grants Program and Climate Pollution Reduction Grants.

Tax Credits and Rebates

Title 17 Innovative Clean Energy Loan Guarantee Program (Sec. 50141) - Provides an
additional $40 billion of loan authority for clean energy projects eligible for loan guarantees
under section 1703 of the Energy Policy Act of 2005.

179D for energy efficiency initiatives. Section 179D of the U.S. tax code provides a tax
deduction for energy-efficient improvements in commercial buildings. Under Section 179D,
eligible municipal government agencies can claim a deduction of up to $5.00 per square foot
for energy-efficient improvements made to their buildings including lighting, HVAC systems
and envelope improvements. Public entities can take advantage of these credits through a
partnership with a developer or investor.
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A.9. JOBS IMPACT ASSESSMENT

SUMMARY

The City of Los Angeles has initiated a comprehensive plan to decarbonize its municipal buildings,
embracing an approach that encompasses retrofitting existing structures with energy-efficient
technologies, integrating renewable energy systems, and applying green building practices in the
construction of new municipal facilities. This initiative is a component of the city's broader strategy
to combat climate change and promote sustainable development. By focusing on reducing
greenhouse gas emissions through these measures, Los Angeles aims not only to mitigate its
environmental impact but also to stimulate economic growth and job creation. The implementation
of this decarbonization strategy is expected to lead to significant direct, indirect, and induced
employment opportunities, fostering advancements in the local economy while contributing
positively to environmental sustainability.

Our analysis, using the IMPLAN model, provides a detailed estimation of the economic and
employment impacts of the decarbonization efforts within Los Angeles. The model incorporates
county data, offering a broader perspective on the economic implications, and quantifies anticipated
job creation and financial benefits from these initiatives. Results indicate that the City’s municipal
decarbonization workplan have result in annual employment gains and will increase the City’s and
overall output and tax revenues. These benefits significantly outweigh any potential negative job
impacts from transitioning away from fossil fuel based heating systems.

Based on these findings, our recommendations include continuing investment in decarbonization,
focusing on workforce development to prepare for green jobs, and enhancing stakeholder
engagement to align these efforts with wider economic and workforce development objectives. This
initiative not only supports Los Angeles's commitment to environmental stewardship but also
underscores the potential for green infrastructure projects to drive job creation and economic
resilience.

METHODOLOGY

Model

IMPLAN is a tool that provides economic impact data and analysis. It caters to a wide audience,
including researchers, policymakers, business professionals, and government entities, addressing
their economic data requirements. Originally developed in the 1970s, IMPLAN has evolved to
become a versatile tool for economic analysis across various regions, offering insights into the
economic impacts and contributions of activities within specific geographic areas through its
software and data applications. Its data production and impact estimation methods are well-
documented in both academic and professional circles, reflecting widely accepted practices in
applied economics.

IMPLAN's model is static, focusing on backward linkages without accounting for price changes,
forward linkages, or general equilibrium effects. It assumes a steady state of consumer preferences,
government policies, technology, and prices, providing a snapshot of economic relationships within
a specified period.

Methodology

The IMPLAN tol employs Input-Output analysis and a Social Accounting Matrix to understand the
economic interdependencies within an economy. This approach tracks the flow of goods and
services between industries and households, analyzing the economic consequences of different
demands and the resources needed to fulfill them.
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The analysis employed the IMPLAN model to estimate the direct, indirect, and induced effects of
decarbonizing municipal buildings on employment in Los Angeles. The model's comprehensive
economic databases and advanced modeling capabilities allowed for an assessment of both the
economic interactions and ripple effects generated by the investments. Key inputs into the model
included projected expenditures on decarbonization projects, expected savings on electricity and
gas for the City, the specific industries involved in providing goods and services for these projects,
and the current economic structure of Los Angeles.

IMPLAN produces results for one year, so all forecasted expenditures were adjusted to a present
value annual average in the following way:

1. Anticipated annual spending on capital improvement, solar + storage, and equipment
replacement, were taken from forecasted investment totals.

2. The present values (PV) of these investment values were calculated by discounting the
annual forecasts with a 5% discount rate.

3. The PVs for these expenditures were then annualized by dividing by 12 years, spreading
the benefits of both scenarios over a 12-year horizon. This allows for a direct comparison
of annual impact even though the two scenarios represent two different time horizons.

PV investments /12
years

4. Since energy savings would be realized gradually over time, the energy savings was
modeled as gradually increasing to the total amount.

5. Anticipated annual electricity and natural gas cost savings were calculated by multiplying
the energy reductions (reduced kWh and therms) by an electricity and gas rate plus an
escalator. This yielded an annual cost savings for both electricity and gas for the City.

6. Since the energy savings of the early retirement savings would continue after 12 years, the
benefits were extended to 25 years, to match savings from the end-of-life retirement plan.

7. An annualized PV for these savings were also calculated using the same process as
described above.

PV energy savings/
12 years

8. Finally, since the model produces County numbers, the results scaled to reflect the City of

Los Angeles by multiplying county results by 39%, which is the ratio of LA City to LA
County

Assumptions and Inputs

Foundational assumptions embedded in IMPLAN's models include constant returns to scale, a fixed
input structure, industry homogeneity, absence of supply constraints, and specific technological and
production assumptions. Further, The reliability of analyses depends on the user's input definitions
and awareness of the model's assumptions. The assumptions used are outlined below:

202





https://support.implan.com/hc/en-us/articles/360038285254-How-IMPLAN-Works






https://plan.lamayor.org/sites/default/files/pLAn_2019_final.pdf
https://www.nrdc.org/sites/default/files/los-angeles-building-decarbonization-jobs-impacts-report-20211208.pdf

City of Los Angeles
Existing Municipal Building Decarbonization Workplan

One major concern of building decarbonization is to ensure that the transition remains equitable.
The decarbonization process must prioritize vulnerable communities, including those with lower
incomes and communities of color, who disproportionately suffer the effects of poor air quality and
climate impacts. Policies must be centered around tenant and worker protections to avoid
exacerbating existing inequalities. For instance, regulations need to be enacted to prevent landlords
from passing the upfront costs of these upgrades onto renters, many of whom are already facing
financial difficulties.

The employment aspect of building decarbonization is also significant. It is estimated that an
ambitious efficiency and electrification program in Los Angeles could create around 18,000 new,
full-time jobs over 29 years. These jobs would primarily come from the private construction market.
However, it is crucial to ensure that these jobs are of high quality, with robust labor and
apprenticeship standards. Public investments should be directed towards sectors with higher labor
standards or include targeted hiring and capacity building for specific populations.

The Luskin Center indicates a major opportunity for job creation. This transformation, which involves
energy efficiency improvements and switching from fossil fuels to electricity powered by renewable
energy in residential and commercial buildings, could support more than 100,000 jobs annually over
25 years. This calculation considers the job losses in the fossil fuel industry, underscoring the net
positive impact of decarbonization on employment.
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2. Domestic Hot Water Electrification

Costs for tank type and built up heat pump hot water heaters were provided. Costs were
extrapolated across the building portfolio assuming a quantity of water heaters per building size and
$/unit for the two water heater types.

DHW System GC Cost SoftCost TotalCost Cost Method
Tank Type Heat Pump Hot Water .

Heater (40-100 gallon) $17,412 $4,262 $21,674 $/unit

Large Built Up Heat Pump Hot Water
Heater

$125,529 | $30,724 $156,253 $/unit

Building Size Quantity of WH

100
1,000
10,000
50,000
100,000
300,000

FNFIC NG [P I BN

3. Pool Heating

Costs were provided for electrification of a representative pool with 4,000 MBH water heater. Cost
for electrical service size upgrades were included. The representative pool heater cost was divided
by the average pool square footage and then applied across the portfolio using a $/SF metric.

Pool System GC Cost Soft Cost Total Cost
4000 MBH + Elec Service $830,661 $203,309 $1,033,970

4. Cooking & Laundry

Costs for residential type cooking and laundry equipment were provided for various building types
where the measures are applicable. Costs were then applied across the building portfolio as a
$/building metric.

. Cost
Cooking Measure GC Cost Soft Cost Total Cost Method
Childcare Center $7,306 $1,788 $9,094 $/building
Fire Station $55,408 $13,561 $68,969 $/building
Library $7,306 $1,788 $9,094 $/building
Restaurant $221,632 $54,246 $275,878 $/building
Senior Center $55,408 $13,561 $68,969 $/building

Cost
Animal Shelter $19,096 $4,674 $23,770 $/dryer
Fire Station $19,096 $4,674 $23,770 $/dryer
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5. Lighting
Interior and exterior lighting retrofit costs were provided for various building types as a $/SF metric.

Library $6.04 $0.42 $6.46 $/SF

Maintenance $4.83 $0.32 $5.15 $/SF

Recreation $5.57 $0.42 $5.99 $/SF

Fire Station $5.03 $0.42 $5.45 $/SF

Police Station $5.23 $1.54 $6.77 $/SF
6. Solar

Larger System (>500 kW) $4.00-6.00 $/W
Smaller System (<100 kW) $6.00-7.00 $/W
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Refer to the supplemental appendix document for full cost estimates.

A.10. Cost Estimates
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Year 1 Project Workbook - FY 2024-2025

This document provides a summary of Year 1 projects (FY24-25) for the City of Los Angeles’
Existing Municipal Building Decarbonization Plan. Refer to the full report for additional information.








































































