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Carbon Neutral City Facilities Plan

1. EXECUTIVE SUMMARY

In 2020, the City of San Luis Obispo (SLO) took a bold
step in support of mitigating the impacts of climate
change by adopting the Climate Action Plan for
Community Recovery (CAP). This plan put forth a goal

Energy
Efficiency

to engage in projects and initiatives that contribute Clean Energy Building
positively towards achieving community carbon Procurement Electrification
neutrality by 2035 and municipal operations carbon Carbon

neutrality by 2030. Neutral City

The Carbon Neutral City Facilities Plan (CNCFP) Fa;:[;:es

provides an implementation roadmap and strategic
decarbonization framework for the City to achieve the \/Eéﬁicélfiecs
goal of carbon neutral municipal operations. The

recommended strategies will reduce the City’'s GHG
emissions and impact on climate change, hedge
against variable energy cost in the future, and improve
city resilience of emergency operations during a public
safety power shutoff (PSPF). The CNCFP enables the
City of SLO to Lead by Example and to inspire
community members to take action to reduce Figure 1: City of SLO Carbon Neutral Strategies
greenhouse gas emissions in their own homes and businesses.

The CNCFP provides a comprehensive analysis of 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.
Specific strategies identified for the City include energy efficiency, building electrification, solar PV,
microgrids and clean energy procurement. The fleet electrification roadmap is provided under the City
Fleet Electrification Plan. The Consultant Team included energy, engineering and sustainability
experts from Glumac, EcoShift (Blue Strike Environmental) and Optony.

This carbon neutrality plan focuses on buildings maintained through the General Fund and does not
include water and wastewater treatment buildings and infrastructure. Based on assessment of utility
bills for the covered facilities over the last several years, the City consumes approximately 2,600,000
kWh of electricity and 90,000 therms of natural gas annually, resulting in 1,068 metric tons of carbon
dioxide equivalent emissions (MTCO2e).

The City of San Luis Obispo’s municipal facilities are well maintained and efficient facilities. The City
has established best practices around preventative maintenance and has invested in various energy
efficiency projects to limit the City’s environmental impact and reduce operational costs. The facilities
and maintenance team has proactively converted fluorescent lighting fixtures to LED over time at
buildings across the City.
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The majority of San Luis Obispo’s buildings utilize natural gas for space and domestic hot watery
systems. Converting these existing fossil fuel heating systems to all-electric alternatives will be
important strategy for the City to achieve carbon neutrality. The most significant use of natural gas is
at the SLO Swim Center which comprises approximately 69% of the City’s use, within General Fund
facilities. Figure 2 shows a breakdown in GHG emissions of city owned facilities based on utility use
and emissions factors in 2019. This year was selected as the baseline year in the CNCFP since it
represented typical operation before the impacts of COVID 19 on City operations. The top 5 facilities
contributed 77% of GHG emissions, with the SLO Swim Center alone contributed 42% of the total
facility related GHG emissions.

Other Buildings
21%

SLO Swim Center

0,
Fire Station 1 42%

4%

836 Pacific Parking
5%

911 Dispatch Center
5%

City Hall
7%

Police Station Corporation Yard
7% 9%

Figure 2: City of San Luis Obispo Facilities GHG Emissions

The SLO Swim Center, Fire Station 1 & 911 Dispatch Center, and City Hall were designated as “priority
facilities” for the City to move forward with implementing building decarbonization projects in the
immediate short term. These facilities generally had the highest natural gas use within the General
Fund facilities. The priority projects include heat pump mechanical systems, heat pump domestic hot
water, heat pump pool heating, LED lighting upgrades, and solar PV + microgrid. This will serve as an
example and foundation for future electrification and efficiency projects with the City of San Luis
Obispo, both at City owned facilities and within the greater local community.
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Through building audits and meetings with facilities staff, various decarbonization projects and
strategies were identified throughout the City. As electrical grids become cleaner in coming years and
eventually move away from fossil fuels, the key driver in building decarbonization will be the elimination
of natural gas systems in buildings. The following table includes recommended projects and potential
impacts for the City of San Luis Obispo in four categories: Building Decarbonization, Renewable
Energy, Microgrids and Electric Vehicles.

Table 1: City of San Luis Obispo Carbon Reduction Strategies

: Recommendations & .
Strategies Approach Projects Impact

aoog
aog
imimim]

Building
Decarbonization

Electrify all city buildings
by 2030 and continue to
invest in energy efficiency
upgrades

LED Lighting Retrofits

Heat Pump Water Heaters
Space Heating Electrification
Swim Center Electrification
Induction Cooking

Eliminate natural gas use to
reduce total building energy
by 40% and emissions by
360 MTE annually

ess

Implement priority solar PV
projects by 2024 and
procure 3CE Prime 100%
clean power as soon as

Phase 1 Solar Installations
o Swim Center
o Bus Yard

Produce 1,400,000 kWh

| ossible. Continue _ : onsite with 832kW of solar
Renewable Ex Iorin' other locations - Flre- station 1 PV 1o offset around 50% of
Energy forpsolargPV 3CE Prime “Opt-up” Power electricity for City Facilities
Develop a clean energy 131 kW solar PV
% microgrid at Fire Station 1 63 kW 511 kWh BESS Provide at least 6 hours
and 911 Dispatch Center 300 kW backup diesel during an outage without
; ; reliance of diesel generators
Microgrids generator (existing) li f diesel g
5 —B | Transition all light duty Near Term (2023-2025) Reduce gasoline and diesel
;5210:3%2'{83% fully electric Mid Term (2026-2030) by 77,000 gallons and
Electric Y Long Term (2030-2040) emissions by 849 MTE
Vehicles! annually

1 Refer to the City of SLO Fleet Electrification reports for additional information.
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The project team evaluated various implementation scenarios to inform the City of San Luis Obispo ’s
facility decarbonization investment strategy and timeline. The analysis was provided using the Climate
and Energy Scenario Analysis (CESA) tool which quantifies the financial and environmental impacts
from various combination of energy and carbon mitigation measures. The following implementation
scenarios were evaluated for the City of San Luis Obispo.

Business-as-Usual (BAU)
Continued operation of existing campus systems

Scenario I: Baseline Implementation
Implement high priority projects by 2027, all other projects by 2032
Requires carbon offsets to achieve Council’s goals

Scenario Il: 2030 Carbon Neutrality
Implement high priority projects by 2027, all other projects by 2030 (phased implementation)

Scenario Ill: 2030 Carbon Neutrality (Expedited)
Implement high priority projects by 2027, all other projects by 2030 (early implementation)

Scenario IV: 2028 Carbon Neutrality
Implement high priority projects by 2027, all other projects by 2028

The following image shows results of the scenario analysis from the CESA tool. These scenarios were
compared against the City’s goal of being carbon neutral by 2030 and also a Science Based Target?
for Scope 1 and 2 GHG Emissions. Scenarios Il, lll and IV all meet the City’s carbon reduction goals
and exceed the cumulative emissions reduction required for a science-based target. The option to
procure 100% clean electricity through 3CE? starting in either 2023 or 2030 was also evaluated.

Scenario Comparison Chart (to 2035)

Display units: | Scope 1+2 emissions (MT CO2g} ]
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Figure 3: City of San Luis Obispo Facilities Scenario GHG Emissions

2 Science-Based Targets Initiative (SBTi) provide GHG emissions targets for organizations that will support reducing
GHG emissions in line with the Paris Agreement goals to limit warming to 1.5°C.
3 Central Cost Clean Energy (3CE) is the local Community Choice Aggregator (CCA)
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All of the potential scenarios include transitioning to a fleet of electric vehicles as outlined in the City
of San Luis Obispo Fleet Electrification reports. The remaining emissions after 2030 are from medium
and heavy-duty vehicles that currently have no electric options.

It is recommended that the City of San Luis Obispo pursue an implementation roadmap that targets
fully electrifying all buildings by 2030 as outlined in Scenario Il. This scenario includes a strategy to
implement high priority projects with significant GHG emissions reductions as soon as possible, and
phasing other electrification projects between 2027 and 2030. This will meet the City’s carbon
neutrality targets and fits best within the City’s current capital outlay. The resulting outcome will be a
52% reduction in cumulative GHG emissions through 2030 with electricity provided from 3CE Prime.

Table 2: City of San Luis Obispo Facility Decarbonization Scenarios — GHG Emissions & Investment

Cumulative GHG Emissions Building Decarbonization Projects

Scenario 2021-2030 Reduction Implementation | Avg Investment
[MTE] [%] [years] [$/yr]

Baseline 18,903
Business as Usual (BAU) 15,490 18% - -
Scenario | 11,992 37% 2025-2032 $530,000
Scenario Il + 3CE Prime 9,116 52% 2025-2030 $700,000
Scenario Il + 3CE Prime 8,873 53% 2025-2030 $675,000
Scenario IV + 3CE Prime 8,167 57% 2025-2028 $1,000,000

Scenarios Il and IV offer a more expedited pathway for the City to be carbon neutral and should be
considered if additional funding and project management resources become available. Additional
funding sources could include the general fund or other external sources through the Inflation
Reduction Action (IRA) and grant programs.
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Figure 4: City of San Luis Obispo Facility Decarbonization Scenarios - Cumulative GHG Emissions
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It is recommended that the City moves forward with the implementation roadmap that targets fully
electrifying all buildings by 2030, as outlined in Scenario Il. This includes high priority projects with
significant GHG emissions reductions as soon as possible and phasing other electrification projects
over time. The following framework can be used to guide future capital planning efforts within the City.

Table 3: City of San Luis Obispo - Facilities Decarbonization Framework

1A. Implement high priority building electrification project by 2027
$1.5M required — facilities include City Hall, Swim Center and Fire Station 1

1B. Complete LED retrofits at all City facilities by 2024
$0.25M required — phased implemented through CIP process

1C. Complete other building electrification and energy efficiency projects by 2031
$2.0M required — budget $700k per year from 2028-2030 (75% internal, 25% external)

2A. Implement priority solar projects in 2023 and 2024
Power Purchase Agreement (PPA) — no capital required, paid through operational savings

2B. Develop Fire Station 1 and Dispatch Center microgrid by 2025, pending grant funding
$0.650M for battery energy storage (BESS) and microgrid controls — currently pursuing grant funding

2C. Procure 100% Clean Electricity through 3CE starting in 2023
$20k annual cost for carbon free electricity — reduce City emissions by 521 MTE

2D. Solicit proposal for sites with low priority solar projects
Power Purchase Agreement (PPA) — no capital required, paid through operational savings

3A. Implement EV charging infrastructure projects, phased through 2030
$5.2M required — $1.7M between 2023-2025 and $3.5M between 2026-2030

3B. Phased procurement of electric vehicles for all suitable vehicles by 2030
$0.5M premium for EVs between 2023-2025 — EV is anticipated to have a lower total cost of ownership
(TCO)

4A. Develop a staffing and implementation strategy, including new delivery options

Review options including additional staff, outsourced Project Management / Construction Management
services, design-build

3B. Establish standards for new construction design and ongoing maintenance

Performance requirements, no new natural gas equipment replacement policy

Recommendations provided in the CNCFP report are based on best available information and results should not be
construed as absolute. The project deliverables were developed as a dynamic resource for SLO which will allow the
City to adjust and adapt over time. It is recommended that SLO continually tracks their progress towards carbon
neutrality on an annual basis and updates their CNCFP every four years, as outlined in the Lead by Example plan.
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2. BACKGROUND INFORMATION
2.1 CITY OF SAN LUIS OBISPO

San Luis Obispo is located in California’s Central Coast Region. San Luis Obispo is situated just eight
miles from the ocean and is home to California Polytechnic State University. The City owns and
operates a variety of buildings that are critical to a functional and resilience of San Luis Obispo. This
study focuses on buildings maintained through the General Fund and thus does not include water and
wastewater treatment buildings and infrastructure. Figure 5 provides a map of General Fund facilities
that were included in this study.
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Figure 5: City of San Luis Obispo General Fund Facilities
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Several City policies form the basis of the Carbon Neutral City Facilities Plan. These include the
Climate Action Plan for Community Recovery, Lead by Example, and the 2021-2023 Financial Plan
and Capital Improvement Plan. The City of San Luis Obispo 2021-23 Goals include climate action
strategies to “proactively address the climate crisis, continue to update and implement the Climate
Action Plan for carbon neutrality, including preservation and enhancement of open space and the
urban forest, alternative and sustainable transportation, and planning and implementation for
resilience.”

CLIMATE ACTION PLAN FOR COMMUNITY RECOVERY

In 2020, the City took a bold step in fighting climate change by adopting the Climate Action Plan for
Community Recovery (CAP). This plan built upon the existing Climate Action Plan established in 2012
and put forth a goal of community carbon neutrality by 2035. The CAP is built upon 6 pillars, which are
shown in the figure below. Pillar 1, Lead by Example is what drives the CNCFP. A plan update was
adopted by City Council in December of 2022 that reaffirms and recommits to these goals.

PILLAR1 Lead By Example

—_—
E GOAL: Carbon neutral government operations by 2030

PILLAR 2 Clean Energy Systems

ﬁ GOAL: 100 percent carbon free electricity by 2020
PILLAR 3

AR

At
PILLAR 4 Connected Community

GOAL: Achieve General Plan mode split objective

01 0 percent of vehicle miles traveled by electric vehicles

PILLAR 5 Circular Economy
'\ GOAL: 75 percent diversion of landfilled organic waste by
' ‘ 2025; 90 percent by 2035
- v

PILLAR 6

Y

Figure 6: Foundational 6 Pillars of the Climate Action Plan for Community Recovery.
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LEAD BY EXAMPLE: A PLAN FOR CARBON NEUTRAL MUNICIPAL OPERATIONS

Pillar 1 of the CAP is Lead by Example. This pillar goes one step further than the overall community
carbon neutrality by 2035 goal and defines a goal of carbon neutral government operations by 2030.
This pillar was operationalized as the Lead by Example plan, which was adopted by Council in 2021
and includes more detailed goals for municipal operations including energy use in buildings, city owned
vehicles, and solar power purchase. Through Lead by Example, the City can inspire community
members to take action within their own homes and habits to reduce carbon.

2.2 PROJECT BACKGROUND

In the Winter of 2021, the City engaged a team of consultants, Glumac | Optony | EcoShift, to develop
a Carbon Neutral City Facilities Plan (CNCFP) for the existing municipal building stock and vehicle
fleet. The intent of the CNCFP project was to develop a strategic roadmap for decarbonization
measures to not only reduce the City’s Scope 1 & 2 emissions, but also shelter the City from the
variable cost of energy and risk of power shutoffs, adopt new technology and Lead by Example.
Through Leading by Example, the City hopes to inspire community members to take action towards
carbon reduction in their own lives. The findings of this CNCFP will help guide San Luis Obispo’s
energy strategy over the next eight years as the City works toward becoming carbon neutral by 2030.

This engineering study includes a robust assessment of City energy sources, demands, and utilization
to identify clean energy alternatives and strategies to improve the efficiency of building operations.
Through the course of their investigation, the consultant team identified numerous clean energy
projects to reduce GHG emissions.

The CNCFP translated the identified energy efficiency and electrification projects into a planning tool
that supported the development of a strategic roadmap for GHG reductions to achieve carbon
neutrality. To accomplish this, the consultant team developed a custom-built climate and energy
scenario analysis (CESA) tool to inform their recommendations for pursuing various GHG emission
reduction projects. After the site investigation and energy analysis phases of the project were
completed, all the clean energy projects identified across the City were input to the CESA tool.

The CESA tool allows for users to develop multiple clean energy implementation plans to reach the
City’s 2030 carbon neutrality target. As users are developing these prospective implementation
scenarios, the tool continually tracks key metrics such as energy savings, emissions reductions, total
project cost, net present value, etc. The CNCFP team developed multiple potential strategic energy
plan scenarios and conducted a sensitivity analysis in the tool to help shape and guide the
recommendation outlined in this report. The scenario analysis tool was developed to be a dynamic
asset that will be turned over to City of San Luis Obispo’s sustainability department at the conclusion
of the project for their continued analysis and tracking of progress.

The strategic energy recommendations and scenarios developed in the CNCFP report are based on
the best available information provided to the consultant team at this time. The project deliverables
were developed with the intention and ability to be a dynamic resource for San Luis Obispo as the City
navigates towards their 2030 carbon neutrality target. The team understands San Luis Obispo is a
dynamic, growing municipality and needs an energy strategy that is flexible and can adapt to an ever-
changing environment. It is recommended that San Luis Obispo continually tracks their progress
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towards carbon neutrality on an annual basis and updates their CNCFP every four years, as outlined
in the Lead by Example plan.

The City of San Luis Obispo’s electricity is served by Pacific Gas & Electric (PG&E), and natural gas
is served by Southern California Gas Company (SoCal Gas). The Community Choice Aggregation
(CCA) program in California also allows for the City to purchase electricity from Central Coast Clean
Energy (3CE)%, the local CCA that serves communities in the central coast region from Santa Barbara
to Santa Cruz County. When purchasing electricity from a CCA the power is still physically delivered
to buildings by PG&E’s transmission lines.

In accordance with the California Power Source Disclosure Program?®, utilities in California are required
to disclose their electricity power mix and average annual GHG emissions factors. The following tables
provide a summary of the energy generation mix of each electricity option and the average GHG
emissions factor in 2021.

Table 4: 2021 Electricity Power Mix SCE vs Constellation

PG&E 3CE 3CE CA State
Base Plan Choice Prime Average
Eligible Renewables 47.7% 38.4% 100.0% 33.6%
Biomass and Biowaste 4.2% 1.6% 0.0% 2.3%
Geothermal 5.2% 7.4% 0.0% 4.8%
Eligible Hydroelectric 1.8% 0.7% 0.0% 1.0%
Solar 25.7% 17.8% 50.0% 14.2%
Wind 10.9% 11.0% 50.0% 11.4%
Coal 0.0% 0.0% 0.0% 3.0%
Large Hydroelectric 4.0% 11.8% 0.0% 9.2%
Natural Gas 8.9% 0.0% 0.0% 37.9%
Nuclear 39.3% 0.0% 0.0% 9.3%
Other 0.0% 0.0% 0.0% 0.2%
Unspecified Power 0.0% 49.8% 0.0% 6.8%
GHG Emissions
[lbs Co2e/MWh] 98 494 0 456

The source of electricity has significant impact on GHG emissions from City facilities. The CNCFP
used emissions factors from 3CE Choice, which algins with CA state averages, in this study for the
current electricity supply. 3CE has an adopted policy and is on track to achieve 100 percent carbon
free resources by 2030, which would lower the effective GHG emissions coefficient to 0 Ibs
CO2e/MWh. California as a state has committed to having 100% carbon free power by 2045 which
will be required for all utilities. Through 3CE the City of San Luis Obispo has the ability to purchase
100% carbon free electricity now to reduce their GHG emissions and meet their climate action goals.

4 https://3cenergy.org/wp-content/uploads/2023/02/2021-3CE-Power-Content-Label-1.pdf
5 https://www.energy.ca.gov/programs-and-topics/programs/power-source-disclosure
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3. CITY FACILITIES
3.1 EXISTING CONDITIONS

The City of San Luis Obispo operates 31 different properties within the General Fund. This excludes
the water treatment facilities and two historic structures. These buildings vary greatly in use, and
include facilities such as City Hall, SLO Swim Center, four fire stations, a variety of parks, multiple
offices, and community use centers. Buildings vary in age and condition. The Police Station has been
included in this study, but is planned to be demolished and replaced within the planning horizon of this
document.

Primary uses of electricity are lights, plug loads, fans, and cooling. San Luis Obispo’s Facilities
Maintenance team has been proactive in their efforts to convert from older style fluorescent lighting
fixtures to LED alternatives, with several buildings already 100% LED. Electric vehicle plug load is
expected to be an increasing source of electricity load at City Facilities; this topic is addressed
separately in the City Fleet Electrification Plan.

Primary uses of natural gas within San Luis Obispo’s buildings are heating, domestic hot water,
cooking and pool heating. The majority of San Luis Obispo’s buildings have rooftop package units with
direct expansion (DX) cooling and natural gas heat or indoor natural gas furnaces. Larger buildings
such as the Police Station and City Hall have air handling units with natural gas boilers. With the
exception of three facilities, all buildings have natural gas hot water heaters. The Fire Stations, Ludwick
Center, and Senior Center have natural gas cooking equipment. The most significant use of natural
gas is pool heating at SLO Swim Center. The natural gas pool heating boilers and domestic hot water
system at the Swim Center comprise approximately 69% of the City’s natural gas use in General Fund
buildings facilities.

The energy audit process for the CNCFP was a collaborative effort between the City and the consultant
team. Walk through audits were performed at 20 City operated properties. Facilities not included in
the audits included parks with restroom only facilities and low usage historical buildings such as Jack
House and the residence at 610 Monterey. These audits were used to document existing conditions
and identify energy efficiency and electrification projects. The major systems observed during the
audits are described below. Each audit included the following:

Review of as-built engineering drawings

Building walkthrough, identifying any issues with HVAC or lighting
HVAC system identification and operability observed.

Lighting system observation

DHW system type observation

Known building system issues recorded

Building occupancy schedule and diversity of space types noted

Identification of potential sources of high energy usage, such as fountains, elevators, large
computer labs, etc.
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The following table summarizes all City operated buildings included in this study. Building information
was compiled through site assessments, as-built building records and drawings, as well as
conversations with facilities staff. Additional building specific information is provided in the Building
Energy Assessments summaries provided in the Appendix of this report.

Table 5: City of San Luis Obispo Facilities with major systems identified.

Facility

HVAC System

Domestic
Hot Water
System

LED
Lighting

Other
Natural
Gas Uses

Art Center 1010 Broad Street

Baseball Stadium 900 Southwood Drive N/A N/A 0%

Bus Yard 29 Prado Road RTU - DX & Natural Gas Natural Gas 90%

City Hall 990 Palm Street VAV AHU — NG Boiler & AC Chiller Natural Gas 100%

Corporation Yard 25 Prado Road Natural Gas Furnace & Split System Natural Gas 70% g:ro\l/(\;ggh
County/City Library 995 Palm Street Heat Pump Fan Coil N/A N/A

County/City Museum | 696 Monterey Street Natural Gas Furnace & DX AC Electric 20%

Fire Station 1 é%rfé()EtSanta Barbara RTU - DX & Natural Gas Natural Gas 95% Cooking
Fire Station 2 136 North Chorro Natural Gas Furnace & Window AC Natural Gas 15% Cooking
Fire Station 3 1280 Laurel Lane Natural Gas Furnace & Window AC Natural Gas 20% Cooking
Fire Station 4 1395 Madonna Road Natural Gas Furnace & Window AC Natural Gas 20% Cooking
Historic Adobe 466 Dana Street

Jack House 536 Marsh Street

Johnson Park 1020 Southwood Drive | N/A N/A 5%

Laguna Lake Golf 11175 Los Osos Valley N/A N/A N/A

Course Road

Laguna Lake Park 1395 Madonna Road N/A N/A 5%

Little Theater 888 Morro Street RTU - DX & Natural Gas Natural Gas 10%

Meadow Park 2333 Meadow Street Natural Gas Furnace Natural Gas 50%

Mission Plaza Broad and Monterey N/A N/A 35%

Mitchell Park 1415 Santa Rosa St N/A N/A 25%

Parking Structure 842 Palm Street N/A N/A 100%

Parking Structure 836 Pacific Street N/A N/A 90%

(F;?f?é:]g Structure & 919 Palm Street Water to Water Heat Pump Electric 90%

(F;?frléz and Recreation 1341 Nipomo Natural Gas Furnace & DX AC Natural Gas 30%
ES::g?n;SAUX'“aW 1016 Walnut Street Natural Gas Furnace & DX AC Natural Gas 20%

Police Station 1042 Walnut Street VAV AHU — NG Boiler & AC Chiller Natural Gas 15%

Recreation Center 864 Santa Rosa RTU - DX & Natural Gas Natural Gas 40% Cooking
Residence 610 Monterey

Senior Center 1445 Santa Rosa Natural Gas Furnace & Heat Pumps Natural Gas 100% Cooking
SLO Swim Center 900 Southwood Drive RTU - DX & Natural Gas Natural Gas 40% Pool Heat
Throop Field 375 Ferrini Drive N/A N/A 0%

Utilities Offices 879 Morro Street RTU - DX & Natural Gas Electric 40%

911 Dispatch Center 1135 Roundhouse Ave | Natural Gas Furnace w/ Cooling Coil Natural Gas 25%
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TYPICAL BUILDING SYSTEMS

HVAC SYSTEMS

Each facility has its own space conditioning system with no city
operated central utility plant. Common HVAC equipment types
at these buildings include rooftop packaged units (RTUS),
natural gas furnaces/air handling units and DX cooling
equipment. Two of the larger buildings, City Hall and the Police
Station, are served by variable volume air handling units (VAV
AHUs). The VAV AHU at both facilities has cooling needs
served by an air cooled chiller and heating served by a natural
gas boiler.

Figure 7: Rooftop Unit (RTU) with Dx
Cooling + Natural Gas Heating — Ludwick
Recreation Center.

DOMESTIC HOT WATER
With the exception of three facilities, all building domestic hot |
water needs are served by natural gas water heaters. Most §
water heaters appear to be in good condition with no early
retirement expected.

Figure 8: Typical natural gas water
heater at City Hall
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LIGHTING

The City has been proactive in its efforts to replace older style fixtures with LED alternatives. While
most buildings still have some amount of LED lighting, the transition to LED has begun in many
buildings. The Swim Center, Santa Rosa Park, Damon Garcia Sports Complex and Baseball Stadium
have outdoor sport lighting systems. Of the four facilities, only the Swim Center has been upgraded
to LED sport lighting.

MISCELLANEQOUS SYSTEMS

Several buildings are outfitted with natural gas cooking equipment.
These buildings include the fire stations, Corp Yard, Senior Center A
and Recreation Center. SLO Swim Center has natural gas pool
heating equipment.

Figure 9: Natural gas boiler for
pool heat at SLO Swim Center
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3.2 ENERGY USE & GHG EMISSIONS

The City of San Luis Obispo purchases power through PG&E and natural gas through SoCalGas.
Energy data was collected through a variety of sources, including CC-LEAP, Energy Star Portfolio
Manager, and City utility bill records. Because of the a-typical usage patterns for much of the Covid
19 pandemic, a judgment call was made for each building regarding whether data from 2019, 2020 or
2021 should be used as representative. For buildings in which only partial data was available, data for
missing months was projected based on building type, expected load profile, and historical data.

SLO Swim Center is the highest energy consuming facility and accounts for nearly 70% of the City’s
natural gas usage and over 40% of the total energy use at general fund facilities. Natural gas demands
are primarily driven by pool heating equipment, domestic hot water systems for the showers, and the
constant volume heating units serving the Bath House building. Electricity usage is driven primarily by
pool pumps and associated equipment. The City has taken steps towards reducing electricity at the
pool by turning down the pool pumps overnight and installing LED underwater and sport lighting on

the pool deck.

Table 6: City Facility Energy Use, Ordered Largest to Smallest

Electricity Natural Gas Total Energy

Facility Usage - kwh Usage -therm  Total Mbtu Usage
SLO Swim Center 391,561 68,902 8,227 43.6%
Corporation Yard 246,671 8,493 1,692 9.0%
Police Station 231,060 6,324 1,421 7.5%
City Hall 233,788 4,936 1,292 6.8%
911 Dispatch Center 250,760 426 899 4.8%
836 Pacific Parking Structure 246,166 - 841 4.5%
Fire Station 1 153,351 1,553 679 3.6%
919 Palm Parking Structure and Office 160,342 - 548 2.9%
842 Palm Parking Structure 122,372 - 418 2.2%
Fire Station 3 41,708 2,237 366 1.9%
Bus Yard 61,175 1,364 345 1.8%
Ludwick Community/Recreation Center 52,422 659 245 1.3%
Fire Station 4 35,946 1,183 241 1.3%
Fire Station 2 40,343 1,025 240 1.3%
Little Theater 57,689 129 210 1.1%
Parks and Recreation Office 32,580 968 208 1.1%
Senior Center 22,855 1,011 179 0.9%
Utilities Offices 26,027 757 165 0.9%
Laguna Lake Park 38,456 - 131 0.7%
Baseball Stadium 38,244 - 131 0.7%
Laguna Lake Golf Course 28,116 - 96 0.5%
County/City Library (shared facility 24,102 - 82 0.4%
County/City Museum (shared facility) 12,415 254 68 0.4%
Art Center 16,415 - 56 0.3%
Meadow Park 10,535 43 40 0.2%
Police — Auxiliary Buildings 10,390 - 35 0.2%
Jack House 4,339 2 15 0.1%
Johnson Park 806 - 3 0.0%
Historic Adobe - - - 0.0%
Mission Plaza - - - 0.0%
Mitchell Park - - - 0.0%
Residence - - - 0.0%
Throop Field - - - 0.0%

2,590,634

100,266

18,874
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Carbon emissions have been calculated based on building electricity and natural gas usage and
applying eGRID and Energy Star Portfolio Manager emissions factors. Emissions track electricity and
gas usage — the more energy a building uses the higher the emissions. As electrical grids become
cleaner in coming years and eventually move away from fossil fuels, the key driver in building
decarbonization will be the elimination of natural gas systems in buildings.

= Natural Gas Emission
[Metric ton CO2]

Electricity Emission
[Metric ton CO2]

535.0

Figure 10: City Facilities Energy Emissions Breakdown - 2019 Baseline

Annual emissions associated with the City’s building stock are driven primarily by the Swim Center
electricity and natural gas usage. The next three drivers of city emissions are Corporation Yard, Police
Station, and City Hall. The Police Station is planned to be demolished and rebuilt before 2030, and as
such has been excluded from the carbon emissions reduction analysis.
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Figure 11: GHG Emissions of Top 10 Carbon Intensive City Facilities
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4. BUILDING DECARBONIZATION
4.1 PROJECTS AND RECOMMENDATIONS

The carbon neutrality plan provided an assessment of existing building conditions and energy use to
identify building decarbonization measures across all city owned facilities. Building projects were
grouped into the following categories. Additional information for specific measures is outlined in
sections below.

Retrofit of existing light fixtures with LED sources or installation of new LED fixtures with
modern lighting controls. Potential savings of 50-70% of lighting electricity use.

Convert existing natural gas heating system including rooftop units (RTUs) and furnaces
to an all-electric heat pump heating system. Potential savings of 60-80% for heating energy
use (kBtu).

Convert existing natural gas water heaters to electric heat pump water heaters. Potential
energy savings of 70-80% for water heating energy use (kBtu).

Specialty electrification projects include replacement of gas equipment such as kitchen
stoves/ovens and clothes dryers with electric alternatives.

Provide supplemental heat pumps to provide pool heating at the SLO Swim Center.
Potential energy savings of 60-70% (kBtu) for converting to heat pumps.

Outlined below are all the buildings audited and applicable building decarbonization measures to each
building. For each EEM, calculations were completed to provide an estimated energy savings. Results
from these calculations for each building are outlined in the Energy Audit Summary Reports provided
in the Appendix.
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Table 7: Decarbonization Measures at City Facilities

()|
(@) A
= Q Q
O S g g S
City Building : :
Art Center
Baseball Stadium Y
Bus Yard Y
City Hall Y
Corporation Yard Y Y Y Y
County/City Library (shared facility Y
County/City Museum (shared facility) Y
Fire Station 1 Y Y Y
Fire Station 2 Y Y Y Y
Fire Station 3 Y Y Y Y
Fire Station 4 Y Y Y Y
Historic Adobe
Jack House
Johnson Park Y
Laguna Lake Golf Course
Laguna Lake Park Y
Little Theater Y Y
Meadow Park Y Y
Mission Plaza Y
Mitchell Park Y
842 Palm Parking Structure
836 Pacific Parking Structure Y
919 Palm Parking Structure and Office
Parks and Recreation Office Y Y
Police — Auxiliary Buildings Y Y
Police Station
Ludwick Community/Recreation Center Y Y Y
Residence
Senior Center Y Y
SLO Swim Center Y Y Y
Throop Field
Utilities Offices Y
911 Dispatch Center Y Y Y
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4.2 BUILDING DECARBONIZATION PROJECTS

Energy efficiency and electrification projects were identified based on building use and current system
types. Efficiency projects include those which do not involve fuel switching from natural gas to
electricity. LED lighting upgrades fall in the efficiency category. Electrification projects involve
switching a natural gas using technology to an electric alternative. Replacing natural gas furnaces with
electric heat pumps would fall in the electrification category. Summaries of the various efficiency and
electrification projects are below.

EXISTING CONDITIONS:

The City’s Facilities team has retrofitted non-LED lighting fixtures (T5, T8, CFL) with new LED bulbs
either partially or fully at many City facilities. These efforts should continue at the remaining buildings
that have not been fully retrofitted.

PROJECT SUMMARY:

Interior fluorescent lamps and all exterior lamps should be replaced with equivalent LED lamps.
Fluorescent T8 and T5 lamps can be replaced with linear LED lamps in the same fixture, or a complete
fixture replacement may be chosen for aesthetic reasons. Similarly, screw and plug-in CFL bulbs can
be replaced directly by equivalent LED lamps. If controls are also required to be upgraded, then
replacing the entire fixture may be the best option because many LED fixtures have advanced
occupancy and daylighting controls fully integrated dimming capabilities.

Projects were identified based on feedback from facilities staff on what buildings have been fully
converted to LED fixtures.

ENERGY SAVINGS:

Energy savings are typically 50% to 70% when fluorescent lamps are replaced by LEDs. For example,
a typical T8 bulb uses 32W per bulb plus 10% to 15% additional energy by the ballast, versus 16W for
an equivalent LED lamp. Additional cooling energy savings is also possible by reducing the heat load
added the space from lighting fixtures. Energy savings were calculated based on existing lighting
fixtures, proposed replacements and estimated space utilization.

COST CONSIDERATIONS:

LED lighting retrofit costs were estimated based on specific building fixtures. The average construction
was generally estimated to be roughly $2.00 per square foot. This assumed that LED bulbs are
installed by City staff in existing fixtures. If the City replaces the entire fixture and upgrades lighting
controls the installation cost will be higher.

LED lighting retrofits result in additional operational and maintenance cost savings as fixtures have a
longer expected useful life and do not need to be replaced as frequently.
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EXISTING CONDITIONS:

The space conditioning needs of San Luis Obispo City Hall are currently served by a natural gas boiler
and air-cooled chiller. The air-cooled chiller was recently installed in 2017 and is in excellent working
condition. The natural gas boiler was installed in 1996 and is reaching the end of its useful life.

PROJECT SUMMARY:

There is opportunity to take a major step towards building electrification at City Hall by replacing the
natural gas boiler with an all-electric air to water heat pump (AWHP) system. Refer to High Priority
Project summaries for additional project specific information. With enough ventilation air it is possible
to locate the new AWHP within the existing mechanical room, however, the project team recommends
installing the AWHP on a concrete pad outdoors adjacent to City Hall and Little Theater.

A primary consideration for the building operations
team is the heating hot water (HHW) supply
temperature reset necessary with the new system.
The existing system was designed for a non-
condensing boiler, requiring 180°F supply water.
AWHP function at lower supply water temperatures,
with a max of 149°F with a max set point ideally below
140°F or less. It has been shown that many variable
air volume (VAV) box coils and air handling unit coils
function are still capable of providing 90°F supply air
temperature at lower hot water temperatures. The hot
water reset should be tested and verified through a
commissioning process as part of the AWHP
installation.

Heat pumps are less efficient at low load conditions. To reduce equipment cycling at low loads, the
City may consider installing a buffer tank. The project team recommends providing space for a future
buffer tank, with necessity determined by design engineer. The AWHP will have a primary pump and
needs to be piped with a decoupler bridge to HHW distribution pumps (similar to a primary secondary
arrangement). Building BMS needs to enable the AWHP and run pumps.

Figure 12: AERMEC Heat Pump Unit

ENERGY SAVINGS:

Energy savings from replacement of local building natural gas boilers with AWHP have been
calculated assuming the efficiency of existing boilers is 80-85% and the coefficient of performance of
AWHP units is generally between 2.5 and 4.0, varying based on weather conditions.

COST CONSIDERATIONS:

The cost of the AWHP is just one factor to consider when evaluating the replacement of natural gas
heating hot water boilers. The installation cost may vary widely between buildings depending upon the
cost to remove the existing boilers, the scope of necessary modifications to heating hot water piping,
and any upgrades that may be needed to the building’s electrical system. It is estimated that AWHPs
will have a construction cost of $450 per MBH of heating.
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EXISTING CONDITIONS:

Many buildings in San Luis Obispo are heated and cooled via constant volume packaged rooftop units.
These buildings include Bus Yard, Fire Station 1, Little Theater, Recreation Center, SLO Swim Center
and Utilities Offices. Units are outfitted with natural gas heat and often a direct-expansion (DX)
refrdidgerant cooling coil.

PROJECT SUMMARY:

Rooftop units (RTUs) with natural gas furnaces should be replaced with new high performance heat
pump RTUs. The efficiency of older units is significantly worse than modern heat pump units. Typical
cooling efficiency for existing RTUs is a SEER between 8.5-10, whereas for a new heat pump unit the
expected cooling efficiency is up to 16 SEER. Existing RTUs have a heating efficiency around 80%,
or a COP of 0.8. Heat pump RTUs have a heating efficiency between 2.5-4 COP.

Heat pump RTUs can usually be installed in the same location as the existing RTUs, but may require
a curb adaptor in some instances. Converting from natural gas furnaces to electric heat pumps will not
necessarily add electrical load if the existing RTUs have cooling. The electrical load is dependent on
the equipment size and should be assessed on an individual unit basis. Existing RTUs should be
replaced at the end of their expected life with the electric heat pump alternative. Early retirement of
some good condition RTUs may be necessary to meet city decarbonization goals.

Figure 13: Packaged Heat Pump Rooftop Unit (RTU).

ENERGY SAVINGS:

Energy savings of replacing natural gas furnaces in RTUs with heat pumps were calculated using the
building energy models. Heat pump efficiency has coefficient of performance (COP) between 2.5 and
4.0, varying based on weather conditions, compared to 80% with existing furnaces.

COST CONSIDERATIONS:

Heat pump RTUs are a slight premium compared to existing natural gas fired units, roughly 10% more
expensive for equipment costs. It is estimated that new heat pump RTUs will have a construction cost
of $4,000 per ton of cooling.
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EXISTING CONDITIONS:

Most buildings in San Luis Obispo are heated and cooled via forced air natural gas furnaces. These
furnaces are often outfitted with a DX cooling coil as well. Buildings with natural gas furnaces include
Fire Stations 2, 3, and 4, as well as Corporation Yard, County/City Museum, Meadow Park, Parks and
Recreation Offices, and several others.

PROJECT SUMMARY:

Natural gas furnace systems should be converted to a heat pump split system. In buildings with
recently replaced furnaces, it is possible to reuse the existing furnace as an air handling unit and
replace the heating/cooling coils with a coil served by an outdoor heat pump unit. For older units it is
recommended to replace the furnace entirely with a fan coil unit with coil served by an outdoor heat
pump. Many buildings with existing furnaces have outdoor condensing units.

Typical cooling efficiency of new heat pump units is between 13-19 SEER, while the older units have
a typical efficiency around 10 SEER. In heating mode new heat pump systems will have a typical
efficiency between 2-3.5 COP, compared to a n efficiency around 85-90%, or 0.85-0.9 COP.
Converting from natural gas furnaces to electric heat pumps will add electrical load to buildings. Added
load shall be verified by design engineer and compared to available electrical capacity.

The new outdoor heat pump may be installed on the equipment pad/location previously occupied by

the condensing unit. Indoor fan coil may be placed in similar equipment location to the existing
furnaces in either vertical or horizontal orientation. Basis of design units would be York HMH7.
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Figure 14: Outdoor Heat Pump Unit Figure 15: Indoor Ventilation Unit

ENERGY SAVINGS:

Energy savings of replacing natural gas furnaces with split system heat pumps were calculated using
the building energy models. Heat pump efficiency has coefficient of performance (COP) between 2.5
and 4.0, varying based on weather conditions, compared to 80% with existing furnaces.

COST CONSIDERATIONS:

Heat pump RTUs are a slight premium compared to existing natural-gas fired units, roughly 10% more
expensive for equipment costs. It is estimated that new heat pump split systems will have a
construction cost of $3,900 per ton of cooling. Facilities with needed electrical upgrades will
experience a higher estimated cost.
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EXISTING CONDITIONS:

Tank natural gas water heaters are standard at most City of San Luis Obispo buildings. Several
buildings have instantaneous natural gas water heaters. At the individual building level water heaters
are not typically a significant source of greenhouse gas emissions, but on aggregate they represent a

significant portion of natural gas emissions.

PROJECT SUMMARY:

Natural gas hot water heaters should be electrified with air to water heat
pump hot water heaters. Typical efficiency of a gas water heater is
between 80%-90%, whereas a heat pump water heater will have
efficiency between 2.5-4 COP, greatly increasing efficiency and
eliminating reliance on natural gas. In some locations with very little
domestic hot water load it may make sense to electrify using instant hot
electric resistance hot water heaters.

Electric resistance water heaters and heat pump water heaters will add
electrical load to buildings. Water heaters represent a relatively low
portion of building energy usage, and it is unlikely there will be issues with
insufficient building electrical capacity. Small commercial heat pump
water heaters are similarly sized to small commercial natural gas water
heaters, and in most cases can be installed in the same location, with a
confirmation of airflow circulation for operation of an AWHP in that
location.

The best solution for electrification will depend upon the water demand in
the building, current hot water system and distribution, and any space
constraints since a heat pump water heater does have minimum space
requirements for installation.

ENERGY SAVINGS:

.sc
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Figure 16: Hybrid Electric
Heat Pump Water Heater -

AO Smith Voltex

The typical efficiency of a gas water heater is between 80%-90%, whereas a heat pump water heater
will have efficiency between 3-4 COP, greatly increasing efficiency and eliminating reliance on natural
gas. Energy savings have been calculated assuming natural gas water heaters have a uniform energy
factor (UEF) of 0.7 (the UEF accounts for stand-by energy losses) and new hybrid AWHP have a UEF

of 2.8.

COST CONSIDERATIONS:

It was assumed that all water heaters would be replaced with heat pump units to provide more
conservative cost budgets. It is estimated that new 100-gallon heat pump water heater will have a
construction cost of $16,000 per 100-gallon water heater and $9,000 per 60-gallon water heater.
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EXISTING CONDITIONS:

Fire stations, Ludwick Recreation Center, Senior Center and Corp Yard all have natural gas cooking
equipment.

PROJECT SUMMARY:

Natural gas cooking appliances such as stovetops and ovens will
need to be replaced with equivalent appliances that use electricity.
Cooking equipment has a relatively long equipment life, so cooking
equipment may need to be retired before end of life to meet
decarbonization goals.

ENERGY SAVINGS

Energy savings were estimated based on calculated cooking natural
gas demand and estimated equipment efficiency. Natural gas stoves
have a typical efficiency around 40%. If gas ranges have pilot lights,

that efficiency drops to as low as 20%°. Induction cooking has an u
efficiency around 80%/. J
COST CONSIDERATIONS Figure 17: Electric Commercial Oven

The upfront cost to purchase and operate electric appliances is slightly more expensive than gas
appliances and often requires significant electrical upgrades. Costs were estimated on a project-by-
project basis. Various incentives are available through the CA Foodservice Instant Rebates Programé.

6 https://www.greenbuildingadvisor.com/article/efficient-cooking
7 https://lwww.aceee.org/files/proceedings/2014/data/papers/9-702.pdf
8 https://www.caenergywise.com/instant-rebates/
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EXISTING CONDITIONS

Competition pool heating at SLO Swim Center is currently served by two Lochinvar natural gas boilers.
The natural gas boilers were installed in 2012 and are in excellent working condition. Natural gas
usage at SLO Swim Center accounts for approximately 42% of the city’s carbon emissions.

PROJECT SUMMARY

There is opportunity to take a major step towards building electrification and decarbonization by
shifting load off the natural gas boilers with an electric air to water heat pump (AWHP) system. The
natural gas boilers would remain functional for peak heating days and resiliency purposes, with
approximately 75% of the total pool heating load (competition and therapy pool) shifted onto the AWHP
system.

Boilers serving the competition pool should be electrified using a modular 1250 MBH air to water heat
pump (AWHP) and associated piping and controls. The AWHP would be installed upstream of the
existing heat exchanger (HX) and shift load off the natural gas boilers. Natural gas boilers would
remain functional during peak conditions only and serve as a fully redundant back up. Hot water
temperatures of the heating side HX loop would need to be reset from 145°F to 125-130°F.
Temperatures on pool side HX loop would remain. The project team recommends installing the AWHP
on a concrete pad outdoors adjacent to the existing mechanical room housing the competition pool
equipment.

A primary consideration for the building operations team is the integration and tie in with existing pool
heating loop and equipment. The AWHP will be installed outside the existing mechanical room,
meaning that the unit will have to be piped back to the main loop. While the recommendation is to
integrate with the existing loop with no additional heat exchanger, there is an option to install a second
heat exchanger and heating loop to provide the primary means of pool heat. Feasibility of both options
is to be analyzed and verified by the design engineer.

An additional consideration is the operating temperature of the mechanical side (not pool side) of the
HX. Standard AWHP function at lower supply water temperatures, with a max of 130°F and
recommended max set point of 120°F or less (higher temperature options are available, but they are
more expensive). The hot water reset is not anticipated to be a major concern for the Swim Center so
long as the pool side temperature is maintained, however, it will require monitoring by the operations
team to verify.

Phase 2 and 3 electrification at the Swim Center involve electrifying the therapy pool heating system
and removing the peaking natural gas boiler at the competition pool. These phases will likely require
in an upgrade to the facilities electrical service.

ENERGY SAVINGS:

Pool heating energy was estimated using metered data. Energy savings were estimated by assuming
pool natural gas boilers have 80% efficiency and new AWHP have a COP of 4-5 to produce 115F
supply hot water.

COST CONSIDERATIONS:
It is estimated that heat pump pool heaters will have a construction cost of $450 per MBH of heating.
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Several San Luis Obispo facilities have natural gas clothing dryers. It has been confirmed that Fire
Station 1 has a natural gas dryer and it is assumed that dryers at the other fire stations and Corp Yard
are also natural gas, though this needs to be verified by the city. There are many commercially
available electric clothing dryers. Design engineer is to verify that added electrical load is permissible
with current building electrical service.
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4.3 RESULTS

Energy savings associated with each measure are captured within the CESA tool and reported for
reach building in the Appendix of this report. The following chart shows the cumulative energy use and
savings by implementing the recommended strategies. San Luis Obispo can reduce energy use in city
facility by 41% by 2030 through building decarbonization measures and will see a 67% reduction with
the proposed solar PV projections, procured through a power purchase agreement (PPA).
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Figure 18: Total Energy Use (MMBTU) and Energy Savings (%) from Building Decarbonization
Projects
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4.3 HIGH PRIORITY PROJECTS

Project Name:
Building:
Preliminary Budget:
Project Type:

Project Summary:

Recommendations:

Key Considerations:

Heating Hot Water Electrification
City Hall

$450,000

Deferred Maintenance, Electrification

The space conditioning needs of San Luis Obispo City Hall are currently
served by a natural gas boiler and air-cooled chiller. The air-cooled chiller
was recently installed 2017 and is in excellent working condition. The natural
gas boiler was installed in 1996 and is reaching the end of its useful life.
There is opportunity to take a major step towards building electrification by
replacing the natural gas boiler with an all-electric air to water heat pump
(AWHP) system.

The project team recommends replacing the existing 760 MBH boiler with
one (1) 600 MBH air to water heat pump. With enough ventilation air it is
possible to locate the new AWHP within the existing mechanical room,
however, the project team recommends installing the AWHP on a concrete
pad outdoors adjacent to City Hall and Little Theater. With the AWHP
system heating hot water supply temperatures will be reset from 180°F to
140°F. Temperature resets should be tested on VAV box and AHU caoils to
ensure existing coils are functional at 140°F.

A primary consideration for the building operations team is the heating hot
water (HHW) supply temperature reset necessary with the new system. The
existing system was designed for a non-condensing boiler, requiring 180°F
supply water. AWHPs function at lower supply water temperatures, with a
max of 149°F and recommended max set point of 140°F or less. It has been
shown that many VAV box coils and air handling unit coils function just as
well at 140°F or below and are still capable of providing 90°F supply air
temperature. The hot water reset is not anticipated to be a major concern for
City Hall, however, it will require monitoring by the operations team to
verify.

Heat pumps are less efficient at low load conditions. To reduce equipment
cycling at low loads the City of San Luis Obispo may consider installing a
buffer tank. The project team recommends providing space for a future
buffer tank, with necessity determined by design engineer.

City Hall has a 120/208V electrical service. While electrical capacity is not
expected to be an issue, the design engineer will need to verify with AWHP
manufacturer the availability of 208V equipment.

The AWHP will have a primary pump and needs to be piped with a
decoupler bridge to HHW distribution pumps (similar to a primary secondary
arrangement). Building BMS needs to enable the AWHP and run pumps.
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Next Steps: 1. Provide a Schematic Design to very verify required equipment capacity,
size of mechanical pad and available space adjacent to City Hall.
Provide a full detailed cost estimate.
2.  Review HHW temperature reset with coils of concern.

CONCEPTUAL LAYOUT
The AWHP can be installed outside of the City Hall and connected through the existing boiler room

Boiler Room

0 o

EQUIPMENT SPECIFICATION

The AERMEC NYK air-to-water heat pump (AWHP) unit was used for budgeting. A 120/208V unit can
provided with a factory installed transformer.

NYK Air-cooled reversible
modular heat pump

Cooling capacity 26.16 ton
Heating capacity 347,087 BTU/h

» Production of hot water up to 149 °F

- Vapor injection compressors

« Easy and quick to install compact

« Reliability and modularity

+ Performances exceeding the minimum
efficiencies required by the ASHRAE
90.1 - 2019 regulation
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EXISTING CONDITIONS

The building has a 1200A service at 120/208V and has spare capacity according to plans from the 1996
Seismic and HVAC Upgrades project — this should be verified. The electrical services and main switch
board was upgrades from 800A in 1996.
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Project Name:
Preliminary Budget:
Project Type:

Project Summary:

Recommendations:

Key Considerations:

Pool Heater Electrification — Phase 1
$750,000
Electrification

The competition pool heating needs of San Luis Obispo Swim Center are
currently served by two Lochinvar natural gas boilers. The natural gas boilers
were installed in 2012 and are in excellent working condition. Natural gas
usage at SLO Swim Center accounts for approximately 42% of the city’s
carbon emissions. There is opportunity to take a major step towards building
electrification and decarbonization by shifting load off the natural gas boilers
with an electric air to water heat pump (AWHP) system. The natural gas
boilers would remain functional for peak heating days and resiliency
purposes, with approximately 75% of the total pool heating load (competition
and therapy pool) shifted onto the AWHP system.

The project team recommends installing a modular 1250 MBH AWHP, piping,
and controls to serve the competition pool. The AWHP would be installed
upstream of the existing heat exchanger (HX) and shift load off the natural
gas boilers. Natural gas boilers would remain functional during peak
conditions only and serve as a fully redundant back up. Hot water
temperatures of the heating side HX loop would need to be reset from 145°F
to 125-130°F. Temperatures on pool side HX loop would remain. The project
team recommends installing the AWHP on a concrete pad outdoors adjacent
to the existing mechanical room housing the competition pool equipment.

A primary consideration for the building operations team is the integration and
tie in with existing pool heating loop and equipment. The AWHP will be
installed outside the existing mechanical room, meaning that the unit will have
to be piped back to the main loop. While the recommendation is to integrate
with the existing loop with no additional heat exchanger, there is an option to
install a second heat exchanger and heating loop to provide the primary
means of pool heat. Feasibility of both options is to be analyzed and verified
by the design engineer.

An additional consideration is the operating temperature of the mechanical
side (not pool side) of the HX. Standard AWHP function at lower supply water
temperatures, with a max of 130°F and recommended max set point of 120°F
or less (higher temperature options are available, but they are more
expensive). The hot water reset is not anticipated to be a major concern for
the Swim Center so long as the pool side temperature is maintained, however,
it will require monitoring by the operations team to verify.

