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Review and accept the Midpeninsula Regional Open Space District Fleet Electrification
Transition Plan.

SUMMARY

The Midpeninsula Regional Open Space District’s (District’s) Climate Action Plan (CAP)
adopted by the Board of Directors (Board) in 2018 set goals for reducing the District’s
greenhouse gas emissions a total of 20% by 2022, 40 % by 2030, 80% by 2050. One of the four
general strategies recommended in the CAP for reducing greenhouse emissions was increasing
electric and alternative fuel equipment and vehicles. District staff developed a scope of work and
issued a competitive request for proposals (RFP) in April of 2022 for a consultant to prepare a
Fleet Transition Plan, which the Board awarded to ICF, Inc. in February 2023. ICF has provided
similar services to other municipalities both locally and nationally. The final Fleet Electrification
Transition Plan is now ready for Board review and acceptance.

DISCUSSION

Background

Over the past year and a half, District staff has worked with ICF to gather the data necessary to
develop the District’s Fleet Electrification Transition Plan (Plan), which provides a high-level
blueprint and budget for transitioning the District’s existing fleet to electric vehicles (EVs). The
Plan also includes an analysis of infrastructure needs to support this transition at all four field
offices and the administrative office. Furthermore, the Fleet Electrification Transition Plan
includes analysis on Total Cost of Ownership for EVs, the environmental benefits, the District’s
current fleet management process, and staffing recommendations for managing the Districts’
fleet. The Plan provides recommendations on potential funding sources, including grant
opportunities.

The transition to EVs is an opportunity for the District to reduce its greenhouse gas emissions
and demonstrate the Districts commitment to clean transportation and to abide by state law
mandating regional and state fleets shift to zero emission technology. The two primary drivers
for transition to electric vehicles are the District CAP targets and the state of California
implementing measures for fleet electrification. There are number of policy mandates at the
regional and state level that require the shift of fleet vehicles to zero emission technologies that
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are outlined in the Fleet Electrification Transition Plan. For example, the California Air
Resources Board (CARB) issued the Advanced Clean Fleets Regulation which requires public
fleets in California to begin transition to zero emission technology. The regulation requires that
50 percent of total number of new vehicle purchases must be zero emission vehicles beginning in
2024, increasing to 100 percent beginning in 2027. The regulation allows municipalities to
operate existing vehicles through their useful life.

In February 2023, when the development of the Fleet Transition Plan began, ICF worked with
District staff to gather all the District’s vehicle and equipment information. The District has 102
Active, On-Road Vehicles, 5 of which are EVs. The data collection process was a time intensive
process as the project team had to review numerous paper documents to submit required data to
ICF.

Fleet Electrification Analysis

To determine the most suitable EV replacement for the District’s existing Fleet, ICF utilized
their EV Library that contains information about each EV available in the market and researched
soon to be released EV models. ICF utilized its Fleet Assessment Model to evaluate the type of
operations, daily mileage, fuel consumption, the District’s Fleet Replacement Guidelines for
each asset, to identify the existing vehicle requirements. The process ensures that the
recommended EV replacements are the most suitable option for each vehicle, considering
operational requirements, while also considering factors such as performance, availability, and
cost effectiveness. ICF’s assessment shows that out of the 97 on road vehicles that are currently
(internal combustion engine) ICE vehicles, 96 could potentially be transitioned to battery-electric
and plug -in hybrid EVs (PHEVs). The one vehicle not recommended for replacement is the
1974 VW Thing, which is the District’s first patrol vehicle and is not currently used in daily
operations. This vehicle highlights the District’s history and is driven at both internal and
community events. ICF established a proposed timeline for EV replacement based on the
District’s Fleet Replacement Guidelines and predicted availability of recommended replacement
EV models.

For the District’s on-road fleet, the transition to EVs will require the installation of a robust
charging infrastructure at all four field offices and the administrative office, consisting of 38
dual-port chargers with power levels as high as 50 Kw, this charging infrastructure will be
critical to ensure that the District’s EV fleet can be efficiently charged and operated without
disruption. Transitioning the District’s fleet to EVs will require a capital investment of up to $5.7
million for vehicle procurement and approximately $772,754 for charging infrastructure. In
addition to the charging infrastructure, $408,000 is required for electrical upgrades (e.g.
transformers, panels, conduit) to accommodate the need for the proposed fleet electrification
master plan. The total cost of ownership considers not only the capital and fueling infrastructure
costs, but also the operations and maintenance expenses for the fleet, based on each vehicle’s
useful life. The transition to EVs is expected to significantly reduce fuel costs by approximately
80 percent, and maintenance cost by approximately 36 percent. EVs have fewer moving parts,
which result in lower maintenance and repair costs. ICF’s analysis shows the total cost of
ownership for the District’s EV fleet would be approximately $1.2 million higher than if the fleet
were to continue operating with internal combustion engine vehicles.

Environmental Benefits of Fleet Electrification
Overall, the Fleet Electrification Transition Plan projects that replacing the 96 fossil fuel vehicles
with battery-electric and plug-in hybrid EVs, the District could reduce more than 7,000 metric
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tons of GHG emissions and eliminate more than 49,000 pounds of nitrogen oxide emissions over
the useful life of the replace EV fleet. This would be equivalent to removing more than 1,600
passenger vehicles from the road for a year.

Fleet Staffing Recommendations

To identify staffing recommendations for fleet management efficiency, ICF analyzed District’s
current structure for managing fleet operations. ICF identified that that there are currently 10
staff from 2 separate departments involved in managing and maintaining the District’s fleet. To
explore the best practices for fleet management, the project team met with fleet management
teams in three municipalities that have a similar fleet size. Based on the research and interviews
with the City of Laguna Beach, the City of Pittsburg, and Iowa City and reviewing the recent
recommendations made by Baker Tilly in the Financial and Operational Sustainability Model
Refresh (FOSM Refresh), ICF recommends appointment of a Fleet Manger/Supervisor and Fleet
Maintenance Specialist to support this position.

The Fleet Manager/Supervisor will act as the central point of contact for all matters pertaining to
fleet maintenance, repairs, and the acquisition of new vehicles. The position will collaborate with
the Area Superintendents and Area Managers. This collaboration is critical for maintaining and
overseeing the fleet’s evolving needs. This position was also recommended in the FOSM
Refresh.

The Fleet Maintenance Specialist will manage the regular maintenance of the fleet, as well as
coordinating with other departments, repair shops, and dealerships for necessary repairs and
recalls. Especially as the District transitions to EVs, there is an anticipated reliance on
dealerships for conducting repairs in the near term. The inclusion of this specialized role is
pivotal for ensuring operation efficiency and that vehicles remain functional as we implement
EVs into the District’s fleet. This position is in addition to the specific positions recommended in
the FOSM Refresh but is consistent with the growth anticipated in the FOSM Refresh after initial
hiring of specified positions.

ICF recommends that an EV charging Facilities Maintenance Specialist have oversight of EV
charging infrastructure. The role would be dedicated to the regular maintenance, repair, and in-
house troubleshooting of charging stations to ensure their optimal operation. Although this is a
recommendation of ICF, the District is currently reviewing additional alternatives to maintaining
its current EV infrastructure.

Fleet Management Software Solutions

As the District plans to transition to EVs, there is a need for a suitable fleet and data management
system. ICF conducted interviews with members for District fleet team, IT, and sustainability
staff. ICF was able to develop functional, user, and technical requirements that the District can
use in a future solicitation for a fleet management system that not only bridges current
operational gaps, but fully supports the fleets future direction into EVs.

Funding
The District’s transition to an EV fleet will require additional funding. There is grant funding

available to offset the District’s costs. ICF developed financing and funding recommendations,
which could significantly reduce the District’s costs in transitioning the fleet to EVs. These
options are detailed in Appendix E (Attachment 1). In addition, the District will need to
coordinate with PG&E to see if it is feasible to offset the capital cost of EV transition and
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identify funding necessary for electrical system upgrades to provide sufficient EV charging
capacity at District field offices and the Administrative Office.

District’s Current EV Fleet and Infrastructure
The District has already begun adding PHEVs and EVs to the existing Fleet. The District
currently has 5 EVs/PHEVs in the fleet.

Year Make Model Fuel Type
2015 Toyota Prius PHEV
2020 Chevrolet Bolt EV

2023 Ford F150 Lightning | EV

2023 Ford F150 Lightning | EV

2024 Chevrolet Silverado EV

The District is also replacing retiring vehicles with EVs as recommended in the Fleet
Electrification Transition Plan. The District currently has 8 EVs and 3 PHEVs on order.

Amount | Make Model Fuel Type
8 Ford F150 Lightning | EV
3 Jeep Wrangler PHEV

The District has 16 Level 2 charging ports throughout the four field offices and the
Administrative Office.

Amount | Office

10 Administrative Office

4 South Area Field Office

2 Skyline Field Office
FISCAL IMPACT

There is no financial impact as a result of this report. The FY 2024-25 budget includes sufficient
funds to begin implementing the Fleet Transition Plan. Budget for implementing the plan in
future years will be requested through the budget and action plan process.

BOARD AND COMMITTEE REVIEW

October 10, 2018: Board adopt the Climate Action Plan (R-18-114, meeting minutes)

February 22, 2023: Board approved a contract for the Fleet Transition Plan to ICF (R-23-24,
meeting minutes)

PUBLIC NOTICE
Public notice was provided as required by the Brown Act.
CEQA COMPLIANCE

This item is not a project subject to the California Environmental Quality Act.


https://portal.laserfiche.com/Portal/DocView.aspx?id=6430&repo=r-5197d798
https://portal.laserfiche.com/Portal/DocView.aspx?id=3314&repo=r-5197d798
https://portal.laserfiche.com/Portal/DocView.aspx?id=21202&repo=r-5197d798
https://portal.laserfiche.com/Portal/DocView.aspx?id=21202&repo=r-5197d798
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NEXT STEPS

The District has several upcoming projects that support the Fleet Electrification Transition Plan.
The Land and Facilities Department will bring The FY 25 Capital Vehicle and Equipment
Purchase item to the Board in September 2024. In FY 25, the Information Systems and
Technology Department will lead a project to implement a fleet management system that will
plan, program, and track the management (including replacements and maintenance) of the
vehicle and equipment fleet. Engineering and Construction Department will lead a project in
FY26 to install FFO Solar Panels and EV chargers at the Foothills Field Office. In FY 26, the
District will recruit a Fleet Manager position, which was recommended in the FOSM Refresh.

Project Department Timeline
Capital Purchase FY 25 Land & Facilities Board item September2024
Fleet Management System | Information Systems | FY25

and Technology
FFO Solar Panels/ EV Engineering and FY26
Chargers Construction
Fleet Manager Recruitment | Human Resources FY 26

Staff recommends utilizing a consultant to develop a staged implementation plan for the
transition to an EV fleet, including charger procurement and infrastructure and facility
improvements, with the goal of converting the District’s fleet to electric by 2039. This plan will
outline specific actions that need to be taken, timelines for each action, and the budget needed.

Attachment(s)
1. Midpeninsula Regional Open Space Fleet Electrification Transition Plan

Responsible Department Head:
Brandon Stewart, Manager, Land and Facilities Department

Prepared by/Contact person:
Benjamin Talavera, Management Analyst II, Land and Facilities Department
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Executive Summary

Transportation is a significant contributor to air
pollution and climate change. Vehicles, especially
those powered by traditional fossil fuels, emit
substantial amounts of greenhouse gases (GHGs)
and pollutants into the atmosphere. To address
this environmental challenge, vehicle fleets
nationwide, including the 199 vehicles and
equipment owned by the Midpeninsula Regional
Open Space District (District, Midpen), are
considering transitioning to electric vehicles (EVs).
This shift offers numerous benefits: EVs produce
zero tailpipe emissions, significantly reducing air
pollution. They are more energy-efficient than
internal combustion engine vehicles (ICEVs),
leading to lower operational costs over time.
Additionally, EVs contribute to reduced noise
pollution, providing a quieter and smoother driving
experience for fleet drivers.

Although transitioning to EVs may yield long-term
cost savings for Midpen due to demonstrably
lower operating expenses, it is crucial to
acknowledge the considerable upfront costs as
well as operational and logistical challenges that
must be addressed. Moreover, lack of technology
availability, especially for specialty vehicles and
certain vehicles type (e.g, medium duty pickups)
could pose significant challenges to Midpen as it
strives to electrify vehicles that operate in remote
and disconnected environments. Aside from the
challenges related to cost and technology
readiness of EVs, the deployment of appropriate
and resilient charging infrastructure is also crucial
for a successful transition. These potential
challenges require careful planning and strategic
investment to successfully achieve a full EV fleet.

To this end, Midpen initiated an RFP in April of 2022
seeking support in improving the management of
its fleet, reduce fleet vehicle GHG emissions by
transitioning to low- and zero-emissions, and
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selection of a fleet

assistance with the
management system.

This Fleet Electrification Transition Plan aims to
assess Midpen's current fleet and provide
recommendations for cost effective transition to
clean transportation alternatives, along with
installing EV charging stations for fleet vehicles in
response to both the State policies such as
Advanced Clean Fleet (ACF) regulation as well as
Midpen’'s commitment to curb its GHG emissions
significantly in the next 25 years. Furthermore, the
plan offers guidance on the potential funding and
financing sources available to facilitate the
transition to an all-electric fleet.

Currently, out of the 199 vehicles and equipment
owned by Midpen, 102 of them are active on-road
vehicles. Of those on-road vehicles: 68 are
gasoline-powered, 29 are diesel-powered, 4 are
battery-electric, and 1is plug-in hybrid.
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The assessment carried out during this project
revealed that out of the 102 active, on-road
vehicles currently in Midpen's fleet, a total of 96
could potentially be transitioned to battery-
electric vehicles. Note that not all vehicles have
viable EV replacements at this time. For example,
Midpen currently owns 16 medium-duty pickups,
for which no viable EV replacements are available
on the market. At the time of the assessment, ZEVx
offered retrofit packages to convert existing F350
and F450 models to zero-emission technology.
However, ZEVx has since discontinued production
of these conversion packages. Some major OEMs,
such as General Motors, are actively working on
introducing models in this category, but currently,
there are no EV medium-duty pickups available on
the market. Given that one of the main objectives
of this report is to advise on the required charging
infrastructure over the next 10 to 15 years, it
assumes that EV models for medium-duty pickups
will become available on the market. This
assumption enabled wus to develop a
comprehensive charging infrastructure solution
that can accommodate the potential demand from
all vehicles, if and when they transition to EVs.

With this assumption in mind, this assessment
illustrates that transitioning Midpen'’s fleet to EVs
would require the installation of 52 Level 2 dual-
port chargers (DPCs) with power levels ranging
from 6.6 kW to 15.4 kW.

The project team also determined that such
transition will require a capital investment of $5.7
million for vehicle procurement and $550,000 for
charging infrastructure (in net present value). In
addition to the charging infrastructure cost, the
project team also estimated that Midpen will
require approximately $408000 for electrical
infrastructure upgrades (e.g., transformers, panels,
conduit) to accommodate the need for the
proposed fleet electrification transition plan.

ATTACHMENT 1

Transitioning to an EV Fleet Requires
Detailed Planning, Substantial
Investment, and Collaboration among
Stakeholders, and Experts

There are several challenges to consider
when transitioning to an EV fleet: upfront
costs, limited EV models, supply chain
issues, charging infrastructure, uncertainty
in charging time, dependence on power
grid, workforce training, and take home
vehicles

Moreover, based on the project team's estimates,
the total cost of ownership for an EV fleet over its
lifetime would be approximately $1.2 million (17
percent) higher than operating a fleet with ICEVs.
Several factors contribute to this higher total cost
of ownership: the initial cost of EVs is higher than
that of conventional vehicles, electricity prices in
the area of Midpen’s operations are relatively high,
and significant capital investment is required to
establish the charging infrastructure and make
necessary electrical infrastructure upgrades.
However, the cost differential can be reduced by
pursuing and obtaining various vehicle incentives
and tax credits provided by state and federal
governments. Midpen can apply to non-
competitive rebates and incentives to reduce the
cost difference to approximately $400,000 (6.3
percent). Midpen could further improve the cost-
effectiveness of the transition by leveraging all
available grants and credits. Of course, the total
amount of funding made available to Midpen is
contingent on successful application processes,
which can take considerable time and resources.
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The project analysis also revealed that
transitioning to an EV fleet will provide substantial
environmental benefits for Midpen. By replacing
fossil fuel vehicles with EVs, Midpen could reduce
over 7,000 metric tons of GHG emissions over the
lifetime of the vehicles. This environmentally
responsible outcome would be equivalent to
removing over 1500 passenger vehicles from the
road for one year. Under the proposed fleet
electrification schedule, Midpen can anticipate
achieving a 50% reduction in fleet carbon
emissions by 2030 and a reduction of over 98% by
2040, relative to the 2024 baseline.

Despite all these benefits, transitioning to an EV
fleet is a complex and multi-faceted process that
Midpen must carefully consider. Some of the
challenges that the District might face during this
transition include:

Upfront Costs: While generally EVs have a lower
operational and maintenance costs, the initial cost
of purchasing an EV can be higher than a traditional
ICE vehicle. This can be a significant financial
hurdle for fleets with limited budgets.

m.m,l\l
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Figure ES1. GHG Emissions Reduction from Electrification of
Midpen’s Fleets

98% Reduction in
GHG Emissions by
2040

50% Reduction in
GHG Emissions
by 2030




Limited Availability of EV Models: While there is
an increasing number of EV models available on the
market, the selection of vehicles is still limited
compared to traditional ICE vehicles. This could
make it difficult for Midpen to replace all 96 of their
on-road vehicles as of this time. Currently, there
are technology limitations for certain vehicle
categories within Midpen's fleet. As described
earlier, currently there is no viable F-350 or F-450
electric model available. However, the industry is
expected to increase electric alternatives in the
medium-duty space following CARB’s ACF and
Advanced Clean Trucks (ACT) regulations.

Supply Chain Issues: EV manufacturers may have
limited production capacity, which can result in
longer delivery times for Midpen when purchasing
EVs for its fleet. The production of EVs is heavily
reliant on specific components, such as lithium-ion
batteries and rare earth elements, which are
subject to global supply constraints and
geopolitical influences. Additionally, the sudden
surge in demand for EVs has outpaced the current
production capacities of many manufacturers,
leading to longer wait times for consumers and
limited model availability.

Limited Dealership Networks: The distribution
network for EVs is still evolving, and there may be
limited dealership networks available in some
regions. This can make it more difficult to access
and purchase EVs for its fleet and to make sure all
parts are available when Midpen needs to maintain
them.

Charging Infrastructure: Midpen will need to
install a network of charging stations to support its
EV fleet, which can be a costly and time-
consuming process. They also need to ensure that
the charging stations are strategically located and
able to handle the increased demand for
electricity.

ATTACHMENT 1

Uncertainty in Charging Time: In this assessment,
the project team assumed that patrol vehicles in
Midpen'’s fleet would have 8 hours of charging time
and all other vehicles in the fleet would have 14
hours of charging time. However, there may be
situations where emergency response and other
fleet vehicles need faster charging times to
maintain their availability on the road. To
accommodate such scenarios, Midpen would need
to invest in building a more powerful charging
infrastructure, which could be significantly more
expensive and place a much higher burden on the
electrical infrastructure.

Dependence on the Power Grid: EVs require
electricity to operate, and any disruption to the
power grid can impact the ability of Midpen to
charge its vehicles. This can be particularly
challenging during extreme weather events, such
as high winds, wildfires, or flooding, which can
cause widespread power outages. Most EV
charging stations do not have backup power
sources, which means that they will not be
operational during power outages. This can impact
the ability to keep an EV fleet charged and
operational. Additionally, during emergencies, such
as natural disasters or other crises, the power grid
may need to prioritize power to critical
infrastructure, such as hospitals and emergency
services. This may result in less power being
available for charging EVs. Midpen can add backup
power using distributed energy resources (DERSs)
to help mitigate this risk.

Workforce Training: Although the majority of
Midpen’s vehicle maintenance is handled by a
third-party vendor, it is important to consider the
staff training requirements in order to properly
maintain and operate a fully electric fleet. EVs have
a different set of maintenance requirements than
ICE vehicles. The technology used in EVs is
different from traditional ICE vehicles, and there

4|Page



$9,000,000

$8,000,000

$7,000,000

$6,000,000

$5,000,000

$4,000,000

$3,000,000

$2,000,000

$1,000,000

$0

$993,495

$1,217,923

$4,807,230

ICE

Vehicle Capital Cost

Infrastructure Costs

Fuel Costs

Figure ES2. Total Cost of Ownership — EV vs. ICE vehicles without Incentives’

Total Cost

$7.4M

$554,678
$419,367

$1,091,678

$4,970,129

EV w/ Incentives

m MR Utility Side Upgrades

ATTACHMENT 1

may be a limited number of skilled technicians available to service and maintain EVs. This can impact the
ability of Midpen to keep its EV fleet running smoothly.

$554,678

$419,367

$1,091,678

$5,737,318

EV w/o Incentives
Maintenance Costs

B MR Customer Side Upgrades

MR: Make Ready
(see footnote 1 for more description)

! Utility side Make-Ready (MR) infrastructure accounts for the upgraded the transformer, whereas MR customer side upgrades include new
electric panel, electric meter, conduit and cable, trenching, and installation costs.
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The Need to Transition to EVs and Baseline Inventory

Drivers for Transition

The Midpeninsula Regional Open Space
District's (Midpen) fleet is a major contributor
to its greenhouse gas (GHG) emissions, with
transportation (vehicles, equipment, and
business travel) accounting for nearly 50
percent of its carbon footprint as of 2022.
Given Midpen’'s ambitious targets to reduce
GHG emissions by 40 percent by 2030 and 80
percent by 20502 transitioning to electric
vehicles (EVs) offers a crucial pathway to meet
these goals. Electrifying the fleet can
drastically reduce carbon emissions, enhance
air quality, and align with Midpen's %
environmental commitments. Furthermore, the MIDPENINSULA REGIONAL OPEN SPACE DISTRICT
economic advantages of EVs, including lower CLIMATE ACTION PLAN

operational and maintenance costs compared
to internal combustion engines, provide a
strong financial incentive for this shift.

In additional to Midpen’s ambitious climate

_. {Ascapia

targets, the state of California has also OPEN

SPACE
implemented a range of measures, including

mandates requiring automakers to produce a
certain percentage of zero-emission vehicles
(ZEV), financial incentives for consumers, and

investments in  charging and  fueling ﬁ100% ZEV Sales by 2035
infrastructure. In September 2020, Governor
Newsom signed Executive Order N-79-20, ——— — Fulltransitionto ——————— 0y
which sets ambitious goals of transitioning to ZEV short-haul/drayage trucks E—_i‘
100 percent light-duty ZEVs by 2035 and all by 2035

medium- and heavy-duty vehicles to ZEVs by Full transition to ZEV buses &

2045. The order also includes directives for Qheavy-duty long-haul trucks
accelerating the deployment of charging by 2045*

infrastructure, increasing the number of ZEVs in Full transition to

public fleets, and promoting consumer .
awareness and adoption of EVs. This executive ™) . ZE Off-rO?goggmpment
order lays the foundation for implementing  Source: CARB "where feasible
policies to achieve these targets. To date,

2 https://www.openspace.org/sites/default/files/20181015%20Climate%20Action%20Plan_0.pdf
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California has implemented several regulations that address all vehicle modes, including light-,
medium-, and heavy-duty vehicles, and transit vehicles. Table 1 provides a summary of the most
significant regulations currently in effect pertaining to the zero-emission transition of on-road
vehicles.

Table 1. California Regulations Supporting ZEV Deployment

The Advanced Clean Cars Il regulation will reduce light-duty passenger car, pickup truck,
and SUV emissions from the 2026 model year through 2035. The regulations amend the
Zero-Emission Vehicle Regulation to require an increasing number of ZEVs, including
battery-electric, hydrogen fuel cell electric, and plug-in hybrid EVs. By 2035, the
regulation requires 100% of new passenger vehicles sold in the state to be ZEVs.

The ACT regulation requires manufacturers of medium- and heavy-duty vehicles to sell
Advanced Clean  increasing percentages of ZEVs in California. By 2035 it requires manufacturer to sell
Trucks Regulation = 55% of their Class 2b-3 and 75% of Class 4 -8 and 40% of Class 7-8 vehicles as zero
emission.

The ICT regulation, adopted in December 2018, requires public transit agencies to
transition to a 100% zero-emission bus (ZEB) fleet by 2040. All transit agencies that own,
operate, or lease buses with a gross vehicle weight rating (GVWR) greater than 14,000
Ibs. must comply with the regulation. The ZEB purchase requirements vary depending
on the transit agency's size.

Starting in 2024, the regulation requires fleets operating in California to transition to zero
Advanced Clean  emission technology with the goal of transitioning all drayage trucks to zero emission by

Advanced Clean
Cars I

Innovative Clean
Transit Regulation

Fleets (ACF) 2035 and the rest of the medium- and heavy-duty (MD-HD) vehicles to zero emission
Regulation by 2045. Specific to municipality fleets, 50% of the total number of vehicle additions

must be ZEVs beginning January 1, 2024, increasing to 100% beginning January 1, 2027.

Upcoming fleet requirements under Alternative Clean Fleet (ACF) regulation are influencing the
Midpen's short-term compliance priorities and long-term strategies for fleet procurement,
maintenance, and operation. Despite the requirements starting in 2024, the regulation also allows
fleet owners to request specific exemptions or extensions, provided they comply with all applicable
requirements and meet reporting and recordkeeping obligations. A summary of these exemptions are
provided below:

e Backup Vehicle Exemption: Fleet owners can designate vehicles as backup vehicles if they
are operated less than 1,000 miles per year (excluding emergency operation miles) and meet
reporting requirements. If these criteria are no longer met, the vehicle cannot operate in
California and must be removed from the fleet if non-compliant with the regulations.

e Daily Usage Exemption: This exemption allows fleet owners to purchase a new ICE vehicle if
no suitable battery electric vehicle (BEV) is available for their specific needs. To qualify, at
least ten percent of the fleet must comprise ZEV or Plug-in Hybrid Electric Vehicle (PHEV).
The application process requires detailed information about the vehicle to be replaced and
potential BEV replacements, including make, model, weight class, and energy capacity. Fleet
owners must also provide a daily usage report and explain why available BEVs cannot meet
their needs.
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https://ww2.arb.ca.gov/our-work/programs/advanced-clean-fleets
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e ZEV Infrastructure Delay Extension: Fleet owners experiencing delays in ZEV fueling
infrastructure installation due to uncontrollable circumstances can request extensions. This
is applicable only for vehicles being replaced at the affected site. The application requires
documentation of the construction contract, reasons for the delay, and an executed ZEV
purchase agreement. CARB will review these submissions to determine eligibility for the
extension.

e ZEV Infrastructure Site Electrification Delays: Fleet owners can request an extension until
January 1, 2030, if their electric utility provider cannot supply the required power for ZEV
charging or refueling by the next compliance deadline. The initial extension can be up to
three years, with a potential two-year renewal if necessary. Fleet owners must provide
detailed documentation to the CARB, including utility responses, capacity estimates, and
information about the charging infrastructure. The number of extensions depends on the
utility's capacity to supply power, and fleet owners must deploy the maximum number of
ZEVs that the existing infrastructure can support.

e ZEV Purchase Exemptions: Fleet owners may request exemptions to purchase new ICE
vehicles if the required ZEV or NZEV configurations are unavailable. CARB will maintain a list
of unavailable vehicle configurations, and fleet owners can apply for an exemption if their
required configuration is not on this list. The application process involves submitting detailed
information about the ICE vehicle being replaced and confirmation from manufacturers that
the needed ZEV or NZEV configuration is not available. CARB will use this information, along
with other resources, to determine whether the configuration is available for purchase as a
ZEV or NZEV.

e Mutual Aid Assistance Exemption: Fleet owners with mutual aid agreements can apply for
exemptions to purchase new ICE vehicles. The total number of new ICE vehicles allowed
under this exemption cannot exceed 25% of the total number of vehicles in the California
fleet, minus the number of ICE vehicles already purchased under granted exemptions. To be
eligible, the fleet must comprise a minimum percentage of ZEVs, increasing over time. The
application process requires detailed information about the needed ICE vehicle, charging or
fueling capabilities, and documentation from mobile ZEV fueling providers. CARB will review
the submissions to determine if the exemption criteria are met.

CARB's ACF staff can be contacted at zevfleet@arb.ca.gov or (866) 634-3735.

In light of the ACF regulation and Midpen’s commitment to lowering its carbon footprint, a transition
plan has been formulated. This plan involves a thorough inventory of the Midpen’s fleet to pinpoint
potential areas for integrating EVs, formulating a strategy to establish EV charging infrastructure at
district facilities, and partnering with local and regional entities to obtain necessary funding and
support for the shift towards EVs.
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Overview of Midpen’s Existing Fleet

Currently there are a total of 199 vehicles in Midpen'’s fleet, 102 on-road vehicles and 97 pieces of
non-road equipment?. Of the 102 on-road vehicles, 5 of them are already electric (battery and plug-
in hybrid), and 96 are recommended to convert to EVs at this time (Figure 1). Note that non-road
vehicles are included in the total vehicle counts but are excluded from the Electric Vehicle Acquisition
Recommendations and Fleet Environmental Impact Analysis sections of this report. Non-road
vehicles are discussed separately in the Non-Road Equipment section.

Figure 1. Fleet Assessment Vehicle Breakdown

Total Fleet Vehicles:199

1974 VW Thing is

Active, On-Road Vehicles:102 not going to be
replaced

5 of these vehicles

With EV Equivalents:101 are already EV
(BEV + PHEV)

Recommended for Conversion:96

With the exception of 4 BEVs and 1 plug-in hybrid electric vehicle (PHEV)?, all other vehicles are ICEVs
utilizing either gasoline or diesel, as shown in Table 2. About half of the fleet is made up of medium-
and heavy-duty vehicles which is illustrated in Figure 2 below. The estimated retirement schedule for
the existing fleet is represented in Figure 3. This schedule informs the recommended EV replacement
schedule, which is shown later in Figure 6.°

3 Midpen has recently also acquired four additional Ford F150 Lightning SSV that are in addition to the 102 existing on-road vehicles. Given
that those vehicles are already EV, they are not included in this fleet assessment report. However, their charging infrastructure needs will
be evaluated in future tasks.

4 PHEVs are considered alternative or near-zero emission vehicles.

5 Vehicle type definitions are presented in Appendix D.
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Table 2. Existing Fleet Fuel Type Distribution Figure 2. Existing Fleet — Vehicle Types
o 1% 3%
Sedan 1 - 1 1 6%
SuUv 12 = = =
Light-Duty Pickup 30 4 3 -
Medium-Duty Pickup 13 3 = =
Medium-Duty

Van 1 - - - Vocational Truck
Medium-Duty 25%

. 10 16 - =
Vocational Truck’ Light-Duty Pickup
Heavy Truck - 6 - - 36%

Medium-
Other 1 = = = Van Duty
TOTAL 68 29 4 1 1% PiICGIi/up
Figure 3. Existing Fleet - Retirement Schedule
15
'_
510
O
O
H
3 [
> |
0] .

2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039

B Sedan SUV
m Light-Duty Pickup B Medium-Duty Pickup
Van Medium-Duty Vocational Truck

Vehicles excluded from the on-road EV analysis include the 5 vehicles that are already electric, and a
1974 VW Thing, and non-road equipment (Table 3).

Table 3. Vehicle Types Excluded from Analysis

Vehicle Type Reason for Exclusion

Non-road equipment (See Non-Road Equipment

Non-Road Equipment 99 Section)

Existing BEVs and PHEVs 5 Already electric or hybrid

VW Thing 1 Fleet identified as an inactive vehicle
TOTAL 105

& For emissions calculations, renewable diesel (R99) was assumed for existing diesel vehicles.
7 Medium-duty vocational trucks are Class 3 to Class 6 vehicles that are upfit to the specifications of their daily operations.
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Fleet Transition Plan

Process for Determining the EV Replacement Recommendations

To determine the most suitable EV replacements for Midpen's existing fleet, ICF leverages its
extensive EV Library, which contains up-to-date information about currently available and soon-to-
be-released EV models. ICF also utilizes its Fleet Assessment Model to evaluate the type of
operations, daily mileage, fuel consumption, and retirement year for each vehicle in Midpen's fleet.
This information provides a comprehensive understanding of the operational requirements of
Midpen'’s current vehicles. The process ensures that the recommended EV replacements are the most
suitable option for each vehicle, considering their unique operational requirements, while also
considering factors such as performance, availability, and cost-effectiveness. The process for
determining the EV replacement recommendations is summarized in the following steps:

> Data Collection: ICF, in partnership with Midpen staff gather detailed information on each
vehicle in the fleet. This comprehensive effort focused on collecting key metrics for each
vehicle, including its make, model, fuel type, and vehicle type. Additionally, data regarding the
dwelling location, annual and lifetime mileage, dwelling time, and specific capabilities such as
power-take-off and towing capacity were recorded. The purpose of this thorough data
collection was to provide a solid foundation of information to guide and inform decisions
related to vehicle replacement.

> EV Library: ICF maintains a comprehensive database known as the "EV Library" that contains
all the essential information about each EV available in the market, such as vehicle type, sub-
type, application, expected availability, all-electric range, battery size, drivetrain, gross
vehicle weight rating (GVWR), and vehicle price. Table 4 below shows the number of available
BEV models by year and vehicle type.

Table 4. EV Availability by Vehicle Type from ICF’s Proprietary EV Library

. Curr:ently Currently Next Year
Vehicle Type BEV Overall BEV Trim Available Ayailable Available
Models Level Models Overall Trim Level Models
Models Models
Sedan 15 57 13 55 2
SUvV 33 127 25 99 8
Light-Duty Pickup 5 19 4 16 1
Medium-Duty Pickup 2 2 2 2 N/A
Van 1 32 n 32 N/A
Medium-Duty Vocational 24 33 23 32 1
Heavy Truck 12 24 12 24 N/A

> Fleet Assessment: To identify appropriate replacement options that meet the existing vehicle
requirements, ICF utilizes its Fleet Assessment Model, which assesses the operations, daily
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mileage, fuel consumption, and scheduled retirement year of each vehicle in Midpen's fleet.
The project team leveraged the Midpen'’s vehicle retirement policy in determining the vehicle
replacement schedules.

> Identifying Potential EV Replacements: ICF utilizes the Fleet Assessment outcomes to
determine the EVs from the EV Library that meet Midpen's operational and financial criteria.
ICF's fleet assessment model makes the best effort to select EV counterparts with operational
specifications consistent with standard vehicles, however, it is possible that manufacturers
may not be building EVs with identical specifications.

> Evaluation of EV Replacements: ICF evaluates the potential EV replacements by considering
factors such as their performance, reliability, availability, and cost-effectiveness.

Key Assumptions

Key assumptions and data sources that were used in this analysis include the following. The EV
Acquisition Recommendations section below provides additional detail on the financial assumptions in
the model.

¢ Vehicle Replacement Schedule: The project team utilized the Midpen's Fleet Replacement Policy
as a framework for deciding on the replacement year of each vehicle in the fleet. By taking into
account both the age and the lifetime mileage of the vehicles, the team established a well-
informed replacement schedule as illustrated Figure 3.

e The Midpen's fleet replacement policy sets forth general guidelines based on vehicle type,
stipulating a range of years or mileage after which vehicles should be replaced. For example, Patrol
(Code 3) vehicles are scheduled for replacement after 7-10 years or 90-100,000 miles, whichever
comes first. Maintenance trucks have a span of 10-15 years or 95-110,000 miles, and
administrative vehicles are replaced after 20 years or 110-130,000 miles. The policy allows for
adjustments based on operating costs, conditions, and downtime, ensuring flexibility and
responsiveness to the actual service life and performance of each vehicle.

e Recommendation Threshold: To align with Midpen’s emission reduction goals as well as full
compliance with the ACF regulation, EVs are recommended when there exists a suitable EV
replacement regardless of cost effectiveness.

e Vehicle Pricing: The model uses the manufacturer suggested retail prices (MSRPs) for EVs where
available. Please note that Midpen has a practice of utilizing state contracts for procurement
whenever feasible. As a result, we incorporated pricing from California State contracts where
available, which are presented in Appendix C. When MSRP pricing is unavailable, the model uses
average pricing based on vehicle and fuel type based on Argonne National Laboratory’s Alternative

Fuel Life Cycle Environmental and Economic Transportation (AFLEET) Tool and ICF's Comparison

of Medium- _and Heavy-Duty Technologies in California report for the California Electric
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Transportation Coalition (CalETC report). Vehicle pricing was escalated annually using the U.S.
Energy Information Administration’s (EIA) 2022 Annual Energy Outlook (AEO) and ICF’'s CalETC
report for the California Electric Transportation Coalition. The model assumed all vehicles are

owned and not leased.?

¢ Fuel and Maintenance: The model uses the U.S. EIA's average gasoline and diesel prices in the
WECC region for the past three years, which is $4.19 per gallon of diesel and $3.93 per gallon of
gasoline as of 2022. We acknowledge that Midpen currently employs renewable diesel (R-99) for
its fleet operations. According to the most recent Clean Cities Alternative Fuel Price Report, it is

noteworthy that the prices of diesel and R-99 in California closely align. This convergence in
pricing can be attributed to the subsidies extended through the Low Carbon Fuel Standard (LCFS)
program, which effectively levels the cost playing field between these fuel options. Therefore, the
project assumed the same price for R-99 as it is estimated for conventional diesel. The model
determines the average annual fuel use for each vehicle based on its average annual mileage (as
provided by Midpen) and average fuel economy (miles per gallon), and then multiplies the fuel use
value by the price per gallon of fuel. ICF uses fuel efficiency assumptions by vehicle and fuel type
from the AFLEET Tool and ICF’s CalETC report. The model also uses these sources to estimate

average per mile maintenance costs based on vehicle and fuel type. Maintenance costs were
escalated 2.20% annually.®

e Electricity Pricing: The model uses $0.35/kWh base rate (as provided by Midpen), escalated
annually using projections from the U.S. EIA’'s 2022 AEO Reference Case for Transportation:

Electricity.

e Timeframe: This analysis focuses on vehicle replacements for 2025 through 2039, with Total Cost
of Ownership (TCO) calculations extending out across the vehicle lifespans. For vehicles
purchased in 2039, the TCO is calculated out to 2053.

e Vehicle Replacements: The model uses vehicle retirement years provided by Midpen staff.
e Discount Rate: 5% was used for NPV calculations.

e Vehicle Ranges: The EV mileage ranges per charge were accounted for when recommending
vehicle replacements. The analysis used an average temperature range of 33 to 88°F to assess
the potential impact temperatures can have on EV ranges; this reduced EV model ranges to 88%
of their maximum mileage range.”

8 The model assumes the cost of the Ford F-150 Lightning Pro SSV LR to be $70,853.80, based on Downtown Sacramento dealership Quote.
9 A national average cost escalation rate of 2.2% to project maintenance costs over time is used.
19 Note that the average temperature range does not account for potential future deviations due to climate change impacts.
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e Electric Vehicle Supply Equipment (EVSE) Pricing and Incentives: The EVSE pricing
assumptions utilized in this analysis are detailed further under “EV Charging Infrastructure

Assumptions Applied” section.

e Towing: Per the project team's research, vehicles that tow loads on a daily basis were assumed to
lose energy at a 60% higher rate than non-tow vehicles, and vehicles with a high amount of Idling
(e.g. rangers) were assumed to lose energy at a 5% higher rate than non-Idling vehicles. The team
included these coefficients for each of Midpen’s applicable vehicles to ultimately determine daily
energy demand.

Electric Vehicle Acquisition and Timeline Recommendations

There are 102 on-road vehicles scheduled for retirement between 2025 and 2039, 5 of them are
already EVs, and 96 of them are recommended to be converted to battery electric vehicles (BEVs).
Note that the 1974 VW Thing is not recommended for EV replacement. The charts below show the
TCO for the 96 recommended vehicles each year if they were replaced with conventional ICE vehicles
versus with the recommended EVs. This timeline is based on the existing fleet retirement schedule
outlined in Figure 3 earlier. While the initial annual EV costs are higher than ICE costs, the lower
operational cost of EVs significantly narrow the incremental TCO of EVs versus ICE vehicles. Figure 4
and Figure 5 provide a breakdown of the TCO for each EV replacement make and model. Note that
these charts only provide the TCO for the ICE vehicles being replaced and does not include the

replacement of currently owned EVs at the end of their lifetime.

Figure 4. Fleet Recommended Replacements TCO Comparison — Annual”
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T For the purpose of this assessment, the project team assumed that the lifespan of EVs is generally comparable to ICE vehicles. However,
itis noteworthy to mention that the battery pack typically lasts 7 to 10 years, with most manufacturers offering warranties that cover battery
replacements for up to 10 years.
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Figure 5. Fleet Recommended Replacements TCO Comparison - Cumulative
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Table 5 identifies the vehicles that are recommended to be replaced with EVs within the next 15 years
and Figure 6 illustrates the recommended replacement timeline for these vehicles. Each vehicle within
Midpen’s fleet has been assessed to identify the lowest cost option, while also accounting for
potential mileage and charging time restrictions. The financial savings and GHG emission reductions
represent the difference between replacing the recommended vehicles with EVs compared to
replacing them with ICE vehicles. The TCO used in the financial savings accounts for the following, as
applicable:

o Capital costs,

e Charging infrastructure hardware costs,
e Charging infrastructure installation costs,
e Annual fuel costs, and

¢ Annual maintenance costs.

It should be noted that at the time of the assessment, ZEVx offered retrofit packages to convert
existing F350 and F450 models to zero-emission technology. However, ZEVx has since discontinued
production of these conversion packages. Some major OEMs, such as General Motors, are actively
working on introducing models in this category, but currently, there are no EV medium-duty pickups
available on the market. Given that one of the main objectives of this report is to advise on the
required charging infrastructure over the next 10 to 15 years, the project team continued with the
assumption that EV models for medium-duty pickups will become available in the future and used
ZEVx F350 and F450 specifications as surrogates to develop a comprehensive charging infrastructure
solution that can accommodate the potential demand from all vehicles, if and when they transition to
EVs.
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Table 5. 15-Year Electrification Recommendations

. . . . . . EVSE®
. QuanFlty ot Quantity Recommended Make/ Model/ Flnar\mal GHG Em.ISSI??
Vehicle Type Retirement Recommended to EV Tvoe Savings Reductions DCFC
(1 115 errs) Convert to Electric yp (2025 - 2053) | (2025 - 2053, MT)
Sedans 3 1 Nissan/Leaf S/BEV -$1.21 8 1 (0]
8 Chevrolet/Equinox EV ILT/BEV $70,807 335
SUVs 12 : 12 0]
4 Chevrolet/Blazer EV PPV (Police)/BEV -$119,950 176
LD Trucks 37 34 Ford/F-150 Lightning Pro SSV LR™" -$519,263 Nn02 34 0]
Medium-Duty 13 ZEVx/Ford F-350/BEV™ -$74,529 1316
. 16 16 0]
Pickups 3 ZEVx/Ford F-450/BEV -$77,138 886
Vans 1 1 Ford/E-Transit Cargo Van/BEV $22,407 88 1 (0]
Heavy Trucks 6 6 Peterbilt/220EV/BEV -$109,227 230 6 0]
Medium-Duty 26 26 Ford/E-Transit Chassis Cab/BEV $529,835 3,370 26 0
Vocational
TOTAL 101 96 -$278,268 7,518 96 (0]
Figure 6. Recommended EV Replacement Timeline: Vehicle Types
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Light-Duty Pickup ® Medium-Duty Pickup
=Van Medium-Duty Vocational Truck

® Heavy Truck

12 Emission reductions reflect a weighted average electricity carbon intensity (0.00002127 MT/kWh) based on the percent of vehicles and the expected load at each of the Districts’
dwelling sites.

13 See page 12 for a description of different types of EV charging stations.

4 While there were other light duty pickups also available such as Chevrolet Silverado EV, according to Midpen's experience and testing, they preferred F150 Lightning SSV LR as
those seem to be more suitable for their fleet.

15 At the time of writing this report, ZEVx has discontinued production of ZEV conversion packages for Ford F350 and Ford F450.
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While the project team has provided recommendations
for all vehicle classes and types, it is critical to
acknowledge that some of these recommendations, such
as medium duty pickups are not currently offered by

Important Consideration for
Fleet Electrification

major Original Equipment Manufacturers (OEMs) and While Recommendations
have not been thoroughly tested for applications like extend to all vehicle classes,
those utilized by Midpen. Therefore, it is important for but medium-duty pickups
Midpen to stay vigilant about new offerings in medium- are not yet available or tested

duty pickups and ensure that the EVs they select are
capable of meeting their operational needs. For the time
being, the project team has included these EVs in their
evaluation to assess both the cost and potential
infrastructure requirements that need to be established
prior to the procurement and deployment of the actual
vehicles.

for Midpen's specific needs,
requiring careful strategy
adjustments.

Non-Road Equipment

There are 99 vehicles in Midpen's fleet identified as non-road equipment, summarized in Table 6
below. Of these vehicle types, 3 types were identified as having electric equivalents options:
Alternative Terrain Vehicles (ATVs)/Utility Terrain Vehicles (UTVs), backhoes/mini-excavators, and
mowers. Also included among these 99 pieces of equipment are several trailers that do not use any
fuel, and therefore, do not require replacement.

Table 6. Non-Road Equipment

eI Financial Savings GHG Eml‘ssmn
Quantity Recommended to o Reductions
) ) (across vehicle lifespan) -
Equipment Type Convert to Electric (across vehicle lifespan)
ATV/UTV 32 27 $243,265 1,788
Mower 6 6 $9,789 92
Backhoe/Mini-Excavators 6 6 -$345,861 513
Other 55 0 $0 0
TOTAL 99 39 -$92,808 2,393
Mowers

Midpen currently owns six mowers including one Robomax received as of June 2024. A high-user
commercial lawn mower can consume more fuel than a typical car. Electric mowers are quiet, require
little maintenance, and produce no site emissions. Some electric mower examples include Weibang's
E-Rider (MRSP $3,250), Ryobi's Zero-Turn Rider (MSRP $4,399) and Cub Cadet’'s Ultima (MSRP
$4,999). These brands, in addition to Turf One and Ariens, produce a range of electric battery models
including rear engine riders and zero turn mowers.
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ATV/UTVs

Midpen'’s currently owns 32 ATVs/UTVs/off-road motorcycles of which five of them are already
electric. We recommend Midpen explore electric options when looking to replace these equipment.
Electric ATV/UTVs/Motorcycles are cost competitive with diesel and gasoline options and can help
reduce fuel and maintenance costs by up to 60%. Transitioning Midpen’s ATV/UTV/Motorcycles to
electric could produce estimated lifetime savings of about $243,265.

Backhoes/Mini-Excavators

Midpen currently owns one backhoe and 5 mini or compact excavators that could be replaced with
electric backhoes. While a relatively new technology, there are a few electric backhoe models
available through CASE, Volvo, John Deere, and MultiOne. While capital costs are much higher than
diesel backhoes (2-3 times the cost) electric backhoes can help reduce operational costs, noise, and
emissions.

Others

The "Other” category encompasses a diverse array of equipment, including skid steer tractors, mid to
large-sized excavators, dozers, as well as a variety of trailers and non-powered equipment.”® Currently,
there are no commercially available and tested zero-emission technologies suitable for these large
equipment, although some demonstration projects have been conducted. Consequently, the project
team is not recommending any EV replacements for these vehicles. Furthermore, it is noteworthy that
Midpen is already utilizing renewable diesel for its diesel equipment, thereby ensuring the District is
maximizing the potential emissions benefits achievable with these types of equipment
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Fleet EV Charging Infrastructure

This section presents the charging
infrastructure recommendations for vehicles
eligible for conversion to EVs, as detailed in
the Fleet Transition Plan outlined previously.
For this analysis, the project team evaluated
two charging infrastructure scenarios, ‘
assessing the advantages and disadvantages =
of each, particularly in terms of costs and
deployment challenges.

In the first scenario (Scenario A), known as
the 11 vehicle-to-port (V2P) ratio, the team
assessed the need, including the number and
power level of electric vehicle service
equipment (EVSE), for charging infrastructure
that assumed a dedicated charging plug for each vehicle. Because in this scenario the team assumes
the use of dual-port charging stations (DPCs), two vehicles will share one charging station and it is
assumed that both vehicles will be charged in parallel.

In the second scenario (Scenario B), the project team explored enhancing the V2P ratio to minimize
the need for additional EVSEs while ensuring the fleet's charging demands are met. This approach
leverages an optimization algorithm to allow more EVs to share a single charging port by aligning with
their duty cycles. The variance in outcomes between this and the original scenario can be significant
or negligible, largely influenced by the EVs' duty cycles and range. For instance, vehicles that deplete
most of their range daily are less suitable for port sharing, necessitating a 1:1 V2P ratio for such EVs
with identical types and parking spots, even in this scenario.

Charging Technology Options

This section delves into the various options for EV charging technology, beginning with a
comprehensive overview of the different types of charging infrastructure available. It then proceeds
to examine the current and emerging industry standards for charging connectors, providing detailed
comparisons and analyses.

Overview of Charging Infrastructure

EV charging stations are available in three distinct types: Level 1, Level 2, and DC fast charging (DCFC).
Level 1 charging employs a 120-volt alternating current (AC) plug and is typically utilized for light-duty
EVs in residential and workplace environments. The charge rate is slow, delivering only 2 to 5 miles of
range per hour of charging. With a level 1 charging station, PHEVs can be fully charged in 2-7 hours,
depending on the battery size, while BEVs may take 14-20+ hours to fully charge. Level 2 charging
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uses a 208/240V AC plug, providing 10-20 miles of range per hour of charging for light and medium-
duty electric vehicles. It is suitable for residential, workplace, and public charging settings and can
fully charge a BEV in 4 to 8 hours. DCFC is the most powerful charging infrastructure, offering 60-80
miles of range in approximately 20 minutes of charging for light-, medium-, and heavy-duty EVs. It
employs a 208/480V AC circuit with a three-phase service connection and necessitates specialized
connectors such as the Combined Charging System (CCS), CHAdeMO, or Tesla Supercharger. DCFC
is typically used for public charging and fleet applications.

Figure 7. Charging Station Types

AC Level 1* AC Level 2 DC Fast Charger* Wireless Charger*

Uy

Basic home Home and public Public and commercial Home and public
installation installation installation installation
Mode 1 or Mode 2)* Mode 3 Mode 4
Voltage Voltage Voltage Power levels
120 V AC, 1-phase 208 V=240 V AC, 1-phase 380 V-600 V AC, 3-phase WPT1 - 3.7 kW
250 VAC, 1-phase 250 VAC, 1-phase WPT2 - 7.7 kW
480 V AC, 3-phase 480 V AC, 3-phase WPT3 — 11 kW

Current rating

12 A-16 A (32 A for 3-phase)

Charging time
8-12 hours™*

Current rating

12 A-80 A

Charging time
4-6 hours™*

Current rating

DC output (up to 400 A)

Grid to battery efficiency
94% at a 10" ground clearance

Charging time
16-30 mins™*

Vehicle ground clearance
100-250 mm (3.9" to 9.8")

Source: Charged EVs"”

Connector Standards

The EV industry utilizes a variety of charging connectors to accommodate different charging levels,
vehicle types, and regional requirements. Table 7 presents an overview of the most prevalent
connector standards, including their maximum output power and typical applications. Understanding
these standards is crucial when planning and implementing smart charging stations for an electric
vehicle fleet, as they influence the compatibility, charging speeds, and functionality of the
infrastructure.

For example, the SAE J1772 connector is widely used in North America for Level 1and Level 2 charging
at homes, workplaces, and public stations. It was developed by the Society of Automotive Engineers
(SAE) and has been adopted by most North American automakers. The SAE J1772 connector has a J-
shaped design and is comprised of five pins. The top and bottom pins are used for AC charging, while
the two pins in the middle are used for communication between the vehicle and the charging station.

7 https://chargedevs.com/sponsored/designing-dc-fast-charging-stations-for-next-gen-evs/
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The fifth pin is a ground pin. The connector is designed for charging at a maximum of 240 volts and
80 amps for Level 2 charging, and up to 120 volts for Level 1 charging.

In contrast, Combined Charging System (CCS) and CHAdeMO connectors enable fast charging for a
broader range of vehicle models at private and public charging stations. CCS connectors use a single
plug that combines both AC and DC charging, and are capable of providing charging power up to 350
kW, allowing for charging times as low as 15-20 minutes. The CCS connector has two additional DC
pins compared to the SAE J1772 connector, which enables the higher charging power output. CCS
connectors are designed to be compatible with all types of EVs. Many EVs manufactured today are
now equipped with CCS ports for fast charging, and CCS charging infrastructure is expanding rapidly.
One of the main benefits of CCS connectors is their ability to support bidirectional charging, which
means that the charging station can also discharge power from the EV battery back into the grid. This
is important for enabling vehicle-to-grid (V2G) applications, where EVs can help stabilize the grid by
providing energy storage and balancing services.

CHAdeMO is another type of DCFC connector that is primarily used in Japan but is also found in other
parts of the world. The name CHAdeMO is an abbreviation of "CHArge de MOve", which roughly
translates to "charge for moving". Additionally, the name is also a play on words with the Japanese
phrase "O cha demo ikaga desuka,” which roughly translates to "Let's have a cup of tea while charging.”
The CHAdeMO connector uses a separate connector for DC charging and a different connector for
AC charging. It is capable of providing up to 62.5 kW of charging power, which is less than the 350 kW
provided by CCS connectors. However, CHAdeMO charging is still significantly faster than Level 1and
Level 2 charging. The CHAdeMO connector is compatible with a wide range of EVs, including models
from Nissan, Mitsubishi, Kia, and Hyundai. In addition to fast charging, CHAdeMO also supports
bidirectional charging, which enables V2G applications.” One of the challenges with CHAdeMO is that
it is not as widely available as other types of connectors, particularly outside of Japan. This can make
it more difficult for drivers of CHAdeMO-equipped vehicles to find charging stations when traveling
to other countries. In 2020, Nissan has abandoned the CHAdeMO DCFC standard in favor of the CCS
standard, leaving the Mitsubishi Outlander PHEV and some older Nissan and Kia EVs as the only
models that use CHAdeMO. Electrify America also decided to phase out CHAdeMO support at its
stations outside of California beginning in January 2022.

Tesla produces another set of connectors designed specifically for Tesla vehicles. The connector is a
modified version of the SAE J1772 connector and is called the Tesla Connector or North America
Charging Standards (NACS). It features a unique pin configuration and a liquid-cooled cable that
enables faster charging speeds compared to standard EV charging connectors. As of February 29,
2024, Tesla has made some of its Supercharger fast-charging stations available to non-Tesla EVs.
Owners of Ford Mustang Mach-E and F-150 Lightning vehicles can access these chargers with a
purchased adapter compatible with Tesla's NACS. Several other automakers, including BMW, Genesis,
General Motors, Honda, Hyundai, Jaguar, Kia, Lucid, Mini, Mercedes-Benz, Nissan, Polestar, Rivian,

8 Note that not all CHAdeMo compatible EVs are V2G capable. V2G capability depends on the EVs onboard hardware and
software.
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Toyota, and Volvo, have announced that their vehicles will be compatible with Tesla's Superchargers
throughout 2024.

As the EV industry continues to evolve, new technologies and standards are being developed to
address specific applications and needs. Emerging technologies such as SAE J2954, J3068, J3105,
and CharIN Megawatt Charging System (MCS) are designed to address specific applications and
needs, such as wireless power transfer, three-phase charging, and high-power charging for medium-
and heavy-duty (MHD) vehicles.

Wireless charging, also known as inductive charging, is a technology that allows EVs to charge without
the need for a physical connection between the charging station and the vehicle. Instead, the charging
station uses an electromagnetic field to transfer energy wirelessly to the vehicle's battery through a
receiver coil.

Overhead charging technology, also known as pantograph charging, is another charging technology
that allows electric buses and other heavy-duty vehicles to charge while stationary or in motion. The
charging process involves a pantograph arm extending from a charging station and connecting with
a receptor on the vehicle's roof. This connection allows for high-power charging, making it possible to
quickly recharge the vehicle's battery. The overhead charging system can be installed in existing
infrastructure, such as bus depots or train stations, making it an efficient option for public
transportation. This technology also reduces the need for additional charging infrastructure, such as
charging cables and plugs, which can improve the overall appearance of charging areas.

The MCS is a high-powered charging connector designed for large battery EVs. Developed by the
CharIN organization, the connector is rated for a maximum charging rate of 3.75 megawatts, with the
aim of becoming a worldwide standard for charging large and medium commercial vehicles. The
standards are still under development.

Table 7. Existing and Upcoming Charging Connector Standards

. Connector Maximum Output . .

oo Used for Level 1 and Level 2 charging in North America.
SAE JI772 192 kW AC Commonly found on home, workplace, and public chargers.
*o% ccs 450 kW DC Used.for DC fast .charglng most .vehlcle .models. in North
(0 0] America. Generally installed at public charging stations.
CHAdeMO 400 kW DC Used.for DC fast qharglng select yehlcles. model§ in North
America. Generally installed at public charging stations.
oJo 22 kW AC
J‘ Tesla Used for both AC and DC fast charging for Tesla models only.
s 250 kw DC
—_— SAE J2954 22 kW light-duty, | Wireless power transfer. The standard for MD/HD vehicles is
= 200 kW MD/HD | under development.
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. Connector Maximum Output ..
Diagram ‘ Standard Power Application Notes
133 kW to 166 kW | Developed for three-phase charging, which the SAE J1772 and
SAE J3068 . .
DC J1772 combo can only accommodate single-phase charging.
e Automated connection device to charge MD/HD vehicles.
- Variants include pantograph “up” or “down” and pin-and-
- SAE J3105 TMW socket. LA Metro has already deployed this technology on the
G/Orange Line.
CharlN
- Megawatt 4 MW Conductive MW-level charging for MD/HD road vehicles, ships
Charging and planes. The technical specification is expected in 2024.
System

This analysis refrains from endorsing specific EVSE models or manufacturers, maintaining neutrality
towards any particular brand. Instead, its aim is to facilitate a high-level understanding of the fleet's
charging requirements and to initiate considerations of how these needs will translate into practical
implementations.

Process for Determining the EV Charging Infrastructure Needs

The first step in estimating the charging infrastructure needs for the electrified vehicle fleet is to
understand the energy demands of vehicles by determining the daily mileage requirements. While the
analysis primarily focused on daily energy demands based on maximum vehicle range, it is possible
that some fleet vehicles may require Power Take Off (PTO) systems. PTOs transfer engine power to
external devices such as pumps or compressors. Given the unique energy needs of PTO-equipped
vehicles, it is crucial to consider the implications on charging infrastructure planning. For vehicles with
PTOs, specific considerations may need to be accounted for. Particularly, some PTO systems will
necessitate a dedicated plug and potentially an additional EVSE while a new generation of ePTO pull
power directly from the truck’s battery pack™ and do not require a separate plug.

Once the team had confidence in the daily vehicle mileage and energy demand data, we calculated
the necessary charging power level for each vehicle by simply dividing the energy consumption by
the available charging time of 14 hours for all vehicle types and base locations other than patrol (i.e,,
pursuit rated) vehicles which have an assumed dwell time of 8 hours.?° Lastly, for the four newly
acquired F-150 Lightnings, two of these vehicles, expected to cover 100 miles daily, will be stationed
at the FFO. The other two, with an estimated daily mileage of 50, will be located at the SFO. Both sets
of vehicles are rated for patrol duties and are projected to have a dwell time of 8 hours. With the daily
mileage along with the dwell time of each vehicle, the team determined how much power each vehicle
would need to meet its daily travel requirements. The collected data was then categorized into three
charging categories: Light-Duty, Medium-Duty, and Heavy-Duty. For each category and at each dwell
location, the team identified the number of required charging stations and the necessary power levels
for these chargers. Note that the charging time assumption is based on a constant charging rate for

9 https://www.trucknews.com/equipment/navistar-signals-plans-for-electric-class-8-unveils-epto/1003174918/
20 The model assumes a 2-hour dwell time for the 2 recently procured Ford - F-150 Lightning Pro SSV LR (patrol vehicles).
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charging time hours even though certain vehicles will charge at different rates depending on various
factors including the battery state-of-charge (SOC), temperature variations, and differences in

battery management systems (BMS).

Scenario A - 1:1 Vehicle to Port Ratio Charging Infrastructure Scenario

This scenario assumes a dedicated plug for
each EV. To determine the power requirements
(kW) of each EVSE, the maximum daily mileage
for each vehicle as well as vehicle efficiency
assumptions were used. Additionally, the
location of chargers is assumed to be the same
as the dwelling location of EVs. Table 8
illustrates the number of DPC (Dual Port
Chargers) stations by maximum power level
that the project team estimated for this
scenario. Please note that the power is for the
whole DPC station, and not for the single port.
Furthermore, the project team opted for the
nearest charging power levels presently
offered in the market for Level 2 and DCFCs. As

aresult, in nearly all situations, the actual power

Important Note
The EV charging infrastructure

recommendations provided in this report are
based on the energy demand of each vehicle
and the EVSE power levels currently available in
the market, rather than specific charging station
models. It is essential to recognize that not all
chargers are universally compatible with every
type of vehicle. Therefore, Midpen must
collaborate closely with charging providers and
vehicle manufacturers to ensure that the
procured charging stations align with the
specific vehicle models in their fleet. This
collaboration is crucial because certain vehicles
have minimum amperage requirements and
specific communication protocols, which can
limit the type of chargers they can effectively

utilize which is why it is critical to work in
conjunction with both charging providers and
vehicle manufacturers to guarantee that the
selected charging infrastructure is suitable for
the fleet and meets the necessary technical
specifications to ensure seamless and efficient
charging operations.

than the
recommended power levels for the chargers.

required for charging is lower
An important consideration for the Midpen
when deciding on the specific model of DPC
stations is to ensure the ability to sequentially

charge (i.e., simultaneously charge two vehicles

on one DPC station).??

The table below presents the estimated number of DPC stations, categorized by maximum power
level. It is important to understand that the indicated power is for the entire DPC station, not just a
single port assuming that the charging station has a parallel charging capability. Consider, for instance,
two light-duty pick-ups charging in parallel would each receive 12.5 kW; however, if only one vehicle
is charging sequentially, the vehicle would receive the full 25 kW. It should be noted that some

2 https://www.evgo.com/ev-drivers/charging-basics/#how-long-to-charge-ev
22 Blink 50 kW chargers can be used in parallel. For example, when two vehicles are connected the charger will split the power to 25 kW for
each vehicle. URL: https://blinkcharging.com/wp-content/uploads/2021/12/Wall-50kW-DCFC-Blink-Specs-1.pdf.
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charging stations only allow for sequential charging and therefore shall not be considered for this
scenario.

Table 8. Number of Chargers by Max Power Level (kW) under Dual-port 1:1 V2P Ratio Scenario

Number of EVSE Max Power Level (kW) Total
Power
Dwell Location ID i i
Light Duty Medium Heavy Light Duty Medium Heavy Demand
Duty Duty Duty Duty
(kw)
AO 7 6.6 46
CAO 2 1 15.4 19.2 50
FFO 5 9 2 15.4 19.2 15.4 280
SAO 5 4 15.4 19.2 154
SFO 8 7 15.4 19.2 6.6 27
# of EVSE 27 21 4
= = = 801
# of Vehicles 52 42

The outcomes of the 1.1 V2P scenario indicate the necessity for 52 Level 2 charging stations with
varying power capacities. The light-duty vehicle category comprises one sedan, twelve SUVs, thirty-
four light-duty pickups, and one cargo van. Notably, all vehicles in this category, except for the AO
require EVSE rated at 15.4 kW. Medium-duty vehicles, irrespective of their location, need a 19.2 kW
Level 2 charging station. For heavy-duty vehicles stationed at the FFO, a 15.4 kW charger is essential
due to their higher daily mileage. In contrast, heavy-duty trucks at the SFO require a less powerful,
6.6 kW charger.

1:1 V2P Rollout Schedule

The rollout schedule of charging stations for the 1.1 scenario, as shown in Figure 8, indicates a steady
but modest demand for EVSE installations from 2025 through 2039. The peak requirement in any
given year is five chargers, which occurs in four different years: 2026, 2028, 2036, and 2038. There
are three years—2032, 2034, and 2035—where four chargers are needed. In another set of three
years—2027, 2037, and 2039—three chargers will be necessary. Two chargers are planned for
installation in four years: 2025, 2029, 2031, and 2033. Lastly, a single charger installation is slated for
2030. Also note that the two chargers to accommodate the recently acquired Ford F-150 Lightnings
represent the 2 EVSE in 2024.
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Figure 8. 1to 1 V2P Scenario Rollout Schedule by Base Location (Left) and by Vehicle Type (Right)
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Scenario B — Optimized V2P Ratio Charging Infrastructure Scenario

For the maximum V2P ratio scenario, we first needed to determine the maximum number of vehicles
that could share one EVSE plug while maintaining their duty cycle. In order to estimate the maximum
V2P ratio, the nominal VMT for each vehicle and the assumed vehicle efficiency was used to calculate
the number of days for the vehicle to reach 20 percent battery state-of-charge (SOC), which is the
industry standard for requiring a vehicle to be re-charged.

Using these data points, the total number of vehicles in each vehicle class that could successfully
complete its duty cycle was determined. This was performed for each vehicle class and for each of
the base locations with BEV replacements. Note that one of the EVs at the AO facility is a pool vehicle
anticipated to be used intermittently for long-distance travel. Given that the peak daily mileage of
this vehicle could exceed 120 miles, there is a need for a dedicated charger for this specific vehicle.
Therefore, to ensure that the rest of the vehicles at the AO facility can share chargers while this
specific vehicle has its dedicated charger, the project team is assigning a different dwelling location
to this vehicle (i.e., AO High Mileage). In practice, this will be the same location as other vehicles at the
AO office, but the charger will be designated exclusively for this vehicle. It should also be noted that
there is another high-mileage pool vehicle at this facility. However, since that vehicle is already a Plug-
in Hybrid Electric Vehicle (PHEV), the project team has not recommended an EV replacement for it,
and therefore, no dedicated charger is required. The maximum V2P ratio for each vehicle type and
base location is shown in the table below.
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Table 9. Maximum V2P Ratio

Dwelling Location Light Duty Medium Duty Heavy Duty

AO
AO (High Mileage)
CAO
FFO
SAO
SFO

N dNDNMNDN = b

e e )

3

To illustrate how the maximum V2P ratio may look, assume that the maximum V2P ratio for light-duty
pickup trucks at base location “A” is 5. This means that one dual-port charging station can be shared
by 10 light duty pickup vehicles. The charging schedule for this scenario would entail a pair of vehicles
charging every 5 days, as illustrated in the table below.

Table 10. Hypothetical Vehicle Charging Schedule

Plug #2 Vehicle ID
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Table 11 illustrates the number of chargers by power level that project team estimated for this
scenario. Please note that the power rating is for the whole dual-port EVSE and not for the single plug.

Table 11. Number of Chargers by Max Power Level (kW) under Maximum V2P Ratio Scenario

Number of EVSE Max Power Level (kW) Total
. . . Power
Dwell Location ID Light Duty Medium Heavy Light Duty Medium Heavy Demand
Duty Duty Duty Duty

(kW)
AO 2 25 50
AO (High Mileage) 1 6.6 6.6
CAO 1 1 50.0 19.2 69
FFO 3 9 2 25.0 19.2 15.4 254
SAO 3 4 25.0 19.2 152
SFO 4 7 1 50.0 19.2 15.4 350
# of EYSE 15 21 3 _ ~ _ 039

# of Vehicles 52 42 6

The infrastructure recommendations for the Optimized V2P scenario align closely with those of
Scenario A, particularly for medium- and heavy-duty vehicles. The notable difference lies in the
recommendations for light-duty EVSE, where a shift towards installing fewer (15 charging stations) but
higher powered (25 kW or greater) stations is advised, as illustrated in Table 1. For medium-duty
vehicles, the recommendation to use 19.2 kW EVSE remains consistent across all locations. In the
heavy-duty category, due to an increase in the V2P ratio from 1to 3, there is a need for a more robust
156.4 kW EVSE to accommodate the three vehicles at the SFO.

Maximum V2P Rollout Schedule

The deployment schedule for charging stations in the optimized scenario, illustrated in Figure 9, while
similar to the one-to-one scenario in pattern, differs significantly in two key aspects: the annual
distribution of charging station recommendations and the total number of charging stations required.
This scenario proposes a total of 38 charging stations, in contrast to the 52 recommended in Scenario
A. The peak annual demand is four chargers per year, occurring in 2026, 2028, 2034, 2036, and 2038.
Three chargers are needed in 2032. Two chargers are recommended in 2024, 2025, 2027,2029, 2033,
and 2039. Finally, only one charging station is recommended for the years: 2030, 2035, and 2037.
Figure 9. Optimized V2P Scenario Rollout Schedule by Base Location (Left) and by Vehicle Type (Right)

by Dwelling Location by Vehicle Type
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Charging Infrastructure Cost

With respect to cost for charging infrastructure deployment, the project team is using cost estimates
based on a comprehensive literature review that ICF has conducted. This included reviewing the work
completed by International Council on Clean Transportation?® (ICCT), National Renewable Energy
Laboratory?* (NREL), Rocky Mountain Institute?® (RMI), Environmental Defense Fund? (EDF),
Department of Energy? (DOE), Electric Power Research Institute?® (EPRI), National Renewable Energy
Laboratory?® (NREL) and many others where they quantified both the cost of equipment as well as
charger installation. It should be noted that the costs mentioned only cover the equipment and its
installation and do not take into account any electrical infrastructure upgrades required, such as
distribution upgrades, which may need to be carried out by the utilities. A summary of these costs
can be found in the table below.

Table 12. Charger Equipment and Installation Cost by Capacity3°

Charger Capacity (kW) | EVSE Capital Cost EVSE Igiiillatlon

$2,500 $3,500 $6,000
77 $3,500 $5,000 $8,500
9.6 $4,500 $6,500 $11,000
1.0 $5,000 $7,000 $12,000
15.4 $6,500 $9,500 $16,000
19.2 $8,000 $12,000 $20,000
25 $12,500 $19,000 $31,500
50 $29,500 $48,000 $77,500
100 $59,500 $54,500 $114,000
150 $89,500 $61,500 $150,500
350 $151,500 $107,500 $259,000

As illustrated in Figure 10, the approximate total cost of DPC stations in the 1-to-1 V2P ratio scenario
is $554,678 in net present value assuming a 5% discount rate. This includes $223,898 for EVSE
hardware costs and $330,780 for installation costs. Among all dwelling locations, FFO will require the
largest investment to install charging stations at approximately $196,000. The second largest
investment comes out to roughly $180,000 at SFO, followed by SAO at approximately $115,000. The
remaining 2 dwell locations all require investments of less than $40,000.

The total cost of the Maximum V2P ratio scenario amounts to $772,754. This includes $303,317 for
hardware costs and $469,437 for installation costs. One notable observation is that this scenario

2 https://theicct.org/sites/default/files/publications/ICCT_EV_Charging_Cost_20190813.pdf

24 https://www.sciencedirect.com/science/article/pii/S2542435120302312

25 https://rmi.org/wp-content/uploads/2020/01/RMI-EV-Charging-Infrastructure-Costs.pdf

26 http://blogs.edf.org/energyexchange/files/2021/03/EDF-GNA-Final-March-2021.pdf

27 https://afdc.energy.gov/files/u/publication/evse_cost_report_2015.pdf

28 https://www.epri.com/research/products/000000003002000577

29 https://www.cell.com/action/showPdf?pii=S2542-435Ipercent2820percent2930231-2

30 Costs vary significantly by manufacturer; these cost assumptions are meant to reflect market averages.
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increases the overall power demand across the 5 dwelling locations by almost 100 kW compared to
the 1to 1 scenario. See Table 13 for a side-by-side comparison of the costs.

Figure 10. Infrastructure cost estimates (hardware and installation) for the two examined scenarios

1to1V2P Scenario Maximum V2P Scenario

$223,898 $295,224
$330,780
$456,123

m Hardware = Installation

m Hardware = Installation

Table 13. Scenario Side-by-Side Cost Comparison

1:1 V2P Scenario
L2 DCFC  EVSECost(NPV) [NE2NNNNDCFCT N EVSECost (NPV)I
AO 2 $41,641
AO (High Mileage) 7 2 $23120 1 $2,886
CAO 3 0 $39,148 1 1 $79,430
FFO 16 0 $196,330 |l 3 $206,165
SAO 9 0 $115,331 4 3 $125,734
SFO 17 0 $180,750 8 4 $316,898
Total 52 0 $554,678 25 13 $772,754

Weighing the Benefits and Drawbacks of the Two Charging Infrastructure
Alternatives

When considering the transition to an electrified fleet, it is important to weigh the pros and cons of
the various charging infrastructure scenarios. Here, we contrast the benefits and drawbacks of the

two scenarios under consideration: the 1:1 V2P ratio (scenario A) and the maximum V2P ratio (scenario
B).

Scenario A: 1:1 V2P Ratio Scenario

The 111 scenario presents several advantages over the optimized scenario, most notably in terms of
cost-effectiveness, saving over $200,000, and requiring about 100 kW less power capacity across
the five base locations. This approach simplifies charging logistics, as each vehicle has its own
dedicated charger, eliminating the need for scheduling and reducing the complexity of charging
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operations. However, this scenario has its downsides. It does not necessitate the use of DC fast
chargers based on current fleet needs, yet incorporating higher-powered charging stations could
future-proof the fleet's charging capabilities as it transitions to full electrification. Additionally, the
higher the number of chargers, the higher the construction cost (for digging, trenching, and electrical
work) needed to build out such charging infrastructure. Parking space limitations pertaining to this
scenario should also be considered.

Scenario B: Optimized V2P Ratio Scenario

In contrast, the optimized V2P scenario introduces significant enhancements. Utilizing higher-
powered chargers facilitates faster charging times than Level 2 stations, addressing the increasing
demands of a growing electrified fleet. This scenario's efficiency in requiring fewer charging stations
potentially conserves space, a critical consideration where space is at a premium. Nonetheless, it
comes with higher costs, and the logistical demand of scheduling vehicles for charging introduces the
need for dedicated staff or a fleet manager to ensure smooth operations. Each scenario offers distinct
benefits and challenges, making the choice between them dependent on specific priorities such as
cost, space, and operational simplicity.

Grid- and Site-Level Electrical System Capacity and Potential Upgrades

Aside from procuring vehicles and charging equipment, the deployment of charging infrastructure for
EVs necessitates enhancements to the existing electrical infrastructure. As fleets transition to EVs,
they typically require a significantly higher electrical load for charging purposes. This increase in
demand often mandates considerable upgrades at both the facility and grid levels. For instance, a
fleet facility that previously accommodated conventional vehicles might need to upgrade its
transformers, install new electrical panels, and reinforce its connection to the local power grid to
handle the increased load from EV chargers.

To evaluate the impact of Midpen's fleet transition to EVs on the electrical infrastructure at each of
five vehicle dwelling locations, ICF estimated the additional load from EV charging based on the
previously described 1to 1 V2P ratio charging scenario. Table 14 illustrates the incremental power
demand expected at each Midpen facility.

Table 14. Incremental Charging Demand — 1to 1 V2P Scenario

Dwell Location Power Demand (kW)

AO 46
CAO 50
FFO 280
SAO 154
SFO 27

On the customer side, the necessary upgrades include the electrical panel, conduit and cable,
trenching, the meter, and associated installation costs. On the utility side, the primary requirements
involve upgrading the transformer and the costs associated with its installation. This analysis operates
under the assumption that each of the five base locations lacks the existing capacity to support the
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additional load from the EV charging stations, necessitating upgraded transformers at each site to
handle the increased demand. If it is demonstrated that the grid distribution infrastructure has the
capacity to absorb the extra load from EV charging, the utility-side electrical infrastructure upgrades
will not be needed anymore.

The estimated total cost for the make-ready infrastructure is approximately $408,500. Utility-side
upgrades account for about 55% of these costs, totaling roughly $225000 which include the
installation of three 300 kVa transformers at the FFO, SAO, and SFO, and 50 kVa transformers at the
AO and CAO. The most significant expense on the customer side is attributed to upgrading the
electrical panels, with an estimated cost of $62,000. This includes the recommendation to install
1500A panels at both the FFO and SFO to accommodate their maximum power demands of 281 kW
and 271kW, respectively. The summary table provided below outlines the complete list of make-ready
costs by dwelling location.

Table 15. Make-Ready Infrastructure Cost Estimates

0 b - I s g5 £ 5

Dwell | & 5 E 283 F 55 : G

. %) o (%] o = = - = . (=

Location 9@ c 5 c Y & 2 & 2 0

= 3 = |8 2 2 g2 s b

= = (= =

AO $2,542 $7559  $3,779 $1,512 $508 $2,160 $380 $1900 | $9580 $29,920
CAO $2,421  $3085 = $1543 $617 $484  $2057  $362 $1810  $9580  $21,958
FFO $24490 $17007 $8503  $3401  $4,898 $2268 $9615  $48073 $9580 $127,834
SAO $6479 | $9718  $4859  $1944  $1296  $2160  $9157 = $45783 $9530 $90,975
SFO $25714 | $20,238 $10,19 $4,048 $5,143 $2,381 | $10,095 $50,476 $9,580 @ $137,794
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Funding & Financing Programs

Following the completion of the fleet transition as well as charging infrastructure plan, the project
team created a funding and financing plan aimed at reducing the cost of transitioning to an all-electric
fleet for Midpen. The plan was created after researching various grants, rebates, and incentives that
the District may be eligible for. To conduct this research, the team utilized the Alternative Fuels Data
Center's (AFDC) Laws and Incentives Database®, which contains information on nearly 1,000 laws,
incentives, and programs related to EVs and EVSE. Furthermore, the team leveraged its knowledge of
California’s policy environment to identify and outline other funding opportunities for the District.

The funding section of the plan details various programs available for EV procurement and charging
infrastructure development. This includes federal initiatives like the tax rebates for EVs and charging
infrastructure under the Inflation Reduction Act (IRA). State programs, such as the Hybrid and Zero-
Emission Truck and Bus Voucher Incentive Project (HVIP) managed by the California Air Resources
Board (CARB), are also covered. Additionally, the plan underscores local schemes like the Bay Area
AQMD (BAAQMD) Charge! program and PG&E's Charging Infrastructure Rebates from its EV Fleet
Program, both of which could offer EVSE funding opportunities for the District's fleet electrification
efforts. The plan provides information on eligibility requirements, application procedures, and the
possibility of stacking multiple funding sources; a summary of funding and financing options is
available in Table 16, and stacking opportunities are summarized in Table 17. Please note that while the
California Clean Vehicle Rebate Project (CVRP) has historically played a critical role in providing
incentives to transition the state’s light-duty vehicles to zero emissions, this program is no longer
accepting applications and, therefore, is not included in the list of incentive programs provided in this
section.

The financing aspect of the plan outlines methods to minimize the expenses associated with
transitioning to a fully electric fleet. This can be achieved through public-private partnerships (PPP),
charging infrastructure-as-a-service, and low-interest loans. In a PPP, the public sector partners with
a private company to jointly finance, build, and operate a project or service. This type of partnership
can bring together the resources, expertise, and incentives of both the public and private sectors to
achieve a common goal. In the context of charging infrastructure deployment, a PPP can be used to
finance the installation and maintenance of charging stations. The private partner could be an
infrastructure provider, such as an energy company, a charging network operator, or a private equity
firm. Under a PPP arrangement, the private partner could provide the financing for the charging
infrastructure in exchange for a long-term contract with the public sector to operate and maintain
the charging stations. This would provide the private partner with a steady revenue stream, while also
enabling the public sector to benefit from increased access to charging infrastructure.

With respect to Charging Infrastructure-as-a-Service (ClaaS), a provider offers charging
infrastructure for EVs on a subscription or pay-per-use basis. This model enables customers, such as
fleet operators and commercial property owners, to access charging stations without having to invest
in and maintain their own physical charging infrastructure. In a ClaaS model, the provider is

31 https://afdc.energy.gov/laws/state_summary?state=CA
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responsible for the installation, operation, and maintenance of the charging stations, which can range
from simple Level 2 charging to fast-charging stations. Customers pay for the charging services they
use, typically based on the amount of energy consumed or the length of time spent charging. By
providing access to charging stations, the ClaaS model enables fleet operators to transition to electric
fleets without having to make significant upfront investments. The choice between these business
models, as well as the loan financing options, will depend on the specific characteristics of the fleet.
The plan considers the pros and cons of each option and evaluates which one would be most suitable
for Midpen'’s fleet transition.

Table 16. Summary of funding and financing programs

Up to $7,500 for light-duty ZEVs
Up to $40,000 for medium- and heavy-duty
ZEVs

30% of the cost or 6% in the case of property

subject to depreciation, not to exceed
$100,000

Individuals, businesses, and tax-

IRA Federal tax credit .
exempt organizations

Alternative Fuel
Infrastructure Tax
Credit

Federal tax credit Individuals and businesses

CMAQ Program

Federal grant

Public and private organizations

Up to 50 percent of identified funds

program
HVIP Point-of-sale Class 2b-8 ZEVs purchased by $7,500 to $120,000 (Base)
incentive individuals and businesses
Carl Mover State incentive Clean combustion and Zero emissions | Up to $160,000 for 0.02 engines
Y Requires scrappage Up to $410,000 for ZE trucks
Public and private fleets of medium
EnerglIZE State incentive and heavy-duty vehicles as well as Up to 50 percent of the project cost
public charging
LCFS Credit based Non-residential EV charging Number of credits earned x Credit price
program
TCIRP State grant Filean vehicle replacement and EV Project specific
infrastructure deployment
BAAQMD Charge! Regional grant Grants for EVSE deployment Project specific up to 85% of project cost
PG&E Charging
Infrastructure Utility Rebates Fleet Operators $4,000 per vehicle
Rebates
PPP Joint financing Public and private organizations Varies
Sourcewell Purchasing Individuals, bu§|ngsses, and tax- EVlleasen tolmpuichaselpathways
contracts exempt organizations
. . Individuals, businesses, and tax- Between $1,000,000 and $65,000,000
IBank Loan financing N
exempt organizations Loan terms vary
ClaaS EV charger revenue @ Individuals and businesses Varies by electric utility rates

Stacking Opportunities

Aside from each incentive program providing funding to facilitate the transition to clean vehicle
technologies, to the extent possible, fleets may want to stack up and combine multiple funding
sources to reduce the cost of transition. Examples include using one grant to fund vehicles and
another to fund charging infrastructure, using a state grant to meet the match requirements of a
federal grant, or stacking non-utility funding with participation in a utility program. It should be noted
that despite the incentive programs having their own unique eligibility criteria, these programs often
provide stacking opportunities. For example, with respect to HVIP program, local- and federal-funded
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incentives may be combined with HVIP vouchers, so long as each incentive program is not paying for
the same incremental costs, or the total sum of incentives does not exceed the total cost of the
vehicle. Local incentives that may be combined with HVIP include programs administered by local air
districts or local municipalities that are locally funded. Federal incentive programs may be combined
with HVIP vouchers, including funding provided by the Federal Transit Administration (FTA), the
Department of Energy (DOE), and other federal agencies. Except for public transit buses, stacking
HVIP with State-funded incentives is not allowed. To clarify this, the table below shows the stacking
opportunities across various funding sources described in this report. Each cell in the table shows
whether the two funding programs (the one representing the row and the one representing the
column) can be stacked or not. In cases where one funding program only pays for infrastructure and
the other program only pays for vehicles, we marked those as “No Overlap”.

Table 17. Stacking Opportunities across various programs

5 w
= (9] > = U
[ < 0 > 3 Q
2> > o o g 2
S = o) = < o o M
T+ 0
Program 6 m o < o 9 &
g5 o ) Q 768
s | = 3 g e
IRA N/A Yes Yes Yes Yes Yes Yes Yes Yes Yes
Alternative Fuel
Infrastructure Yes N/A Yes Yes Yes Yes Yes Yes Yes Yes
Tax Credit
CMAQ Yes Yes N/A Yes Yes Yes Yes Yes Yes Yes
HVIP Yes  Yes Yes N/A No No N/A No No No
Overlap Overlap
Carl Moyer Yes Yes Yes No N/A No Yes No No No
Overlap Overlap
EnerglIZE Yes Yes Yes No No N/A N/A No Yes Yes
LCFS Yes Yes Yes Yes Yes Yes N/A Yes Yes Yes
TCIRP Yes Yes Yes No No No Yes N/A Yes Yes
BAAQMD Charge! = Yes Yes Yes Yes Yes Yes Yes Yes N/A Yes
PG&E Charging No No
Infrastructure Yes Yes Yes Yes Yes Yes Yes N/A

Rebates Overlap | Overlap

Funding Strategy Recommendations

Fleet electrification is crucial for reducing emissions and achieving sustainability goals, but it poses
challenges such as high upfront costs, limited charging infrastructure, and the need for specialized
maintenance and training. Although zero-emission vehicle and infrastructure costs are expected to
decrease over time, present financial burdens are hindering more widespread or rapid adoption. This
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guide identifies funding and financing options that can help advance fleet electrification and
infrastructure deployment. Various funding and financing sources are available, including federal,
state, and utility programs. The programs identified in this guide were selected based on the District's
likely eligibility to receive funds, based on each specific program’s requirements. Most programs
identified in this guide do not require matching funds and can offer tens to hundreds of thousands of
dollars in fleet electrification support; however, most of these programs only provide funding for either
just zero-emission vehicle purchases or just refueling infrastructure. Additionally, total funding
amounts vary based on vehicle size and purpose, as well as charger power levels in the case of EV
infrastructure. As the District embarks on its fleet electrification process, the following
recommendations based on vehicles and infrastructure may be considered. For more detailed
explanations of the various funding and financing options, see Appendix E of this report.

Options for Medium- and Heavy-Duty EVs

A funding strategy to consider for medium- to heavy-duty zero-emission vehicles that combines
different incentives for maximum financial support is listed below:

1. State programs (non-stackable) directed towards fleet vehicles, such as one of:

a. California Clean Vehicle Rebate Project (CVRP) — Funding has expired for this program
and the Midpeninsula Regional Open Space District is unlikely to receive any CVRP
funds.

b. Hybrid and Zero-Emission Truck and Bus Voucher Incentive Project (HVIP)

c. Carl Moyer Program

d. VW Environmental Mitigation Program

2. Federal program directed towards fleet vehicles and EV charging infrastructure, such as the:

a. Inflation Reduction Act
b. CMAQ Improvement Program

3. Financing for leased or owned fleet vehicles, through options such as:
a. Public-Private Partnerships such as Sustainability Partners

b. Purchasing Contracts from Sourcewell

First, consider the funding potential from State programs. The funding potential of State programs is
significant, ranging between thousands and hundreds of thousands of dollars for eligible zero-
emission vehicles. However, funding provided by one State program cannot be stacked with funding
from another State program. Moreover, any additional funds towards the same vehicle or fleet of
vehicles must come from other sources, which can either be the applicant’'s own matching funds or
funds from local and federal incentives.

The choice between one of the three primary State programs can be narrowed down based on the
District’s specific vehicle needs. For example, HVIP offers funding for more vehicle classes. HVIP’s
maximum base amount of funding increases incrementally between Class 2b through 8 vehicle
classes, ranging between $7,500 to $120,000 (as shown in Table 20). Since the District has more
medium-duty vehicles than heavy-duty vehicles, funding potential could be maximized through the
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HVIP program and a combination of other local or federal incentives On the other hand, if the District
foresees higher utilization of heavy-duty vehicles into the future, it may consider the Carl Moyer
Program or VW Mitigation Program instead. However, pursuing either the Carl Moyer or VW Mitigation
programs would mean the District would have to adhere to model year and scrappage requirements
set by those programs.

Assuming the District selects one of the three primary State programs, the next applicable pool of
funding could come from the IRA, which would pay the minimum of 30% of the vehicle purchase price
or the funding cap based on the GVWR. Additionally, the District may submit a CMAQ Program
application for zero-emission vehicle and infrastructure funding, if it can demonstrate emission
reductions that would benefit a nonattainment zone.*? It is likely the case that federal funding would
be applied after whatever amount is discounted by the selected State program, and any remaining
balance due on the vehicle purchase would need to be fulfilled either by the District or through a
financing agreement in the form of a loan or bond program.

Options for Light-Duty ZEVs

A funding strategy to consider for light-duty zero-emission vehicles that combines different
incentives for maximum financial support is listed below:

1. State program directed towards passenger vehicles, such as:

a. California Clean Vehicle Rebate Project (CVRP) — Funding has expired for this program
and the Midpeninsula Regional Open Space District is unlikely to receive any CVRP
funds.

2. Federal program directed toward passenger vehicles, such as:
a. Inflation Reduction Act
b. CMAQ Improvement Program
3. Financing for leased or owned passenger vehicles, through options such as:
a. Public-Private Partnerships
b. Purchasing Contracts from Sourcewell

Based on current program descriptions and requirements, there are fewer funding opportunities for
light-duty zero-emission vehicles compared to those for medium- and heavy-duty zero emission
vehicles. Accordingly, most of the funding that the District may find itself eligible for is through the
IRA or approved CMAQ Program project, in the form of direct payments and grants, respectively.
Alternatively, the District may consider mixed ownership contracts through innovative PPPs or
Sourcewell contracts.

32 A nonattainment zone is an area that does not meet the national ambient air quality standards (NAAQS) for certain pollutants, as defined
by EPA. These areas require special regulatory measures to improve air quality.
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Options for Charging Infrastructure

A funding strategy to consider for charging infrastructure that combines different incentives for
maximum financial support is listed below:

1. State programs, such as some of:
a. Energy Infrastructure Incentives for Zero-Emission (EnerglIZE)
b. California Energy Commission (CEC) Block Grants toward public fleets
c. California Electric Vehicle Infrastructure Project (CALeVIP) — The Midpeninsula Regional
Open Space District is not currently eligible for funding through this program
d. Low Carbon Fuel Standard (LCFS)
2. Utility programs directed towards charging infrastructure, such as the:
a. PG&E Charging Infrastructure Rebates
3. Local programs directed toward charging infrastructure, such as the:
a. BAAQMD Charge! Program
4. Federal programs, such as the:
a. Inflation Reduction Act
b. CMAQ Improvement Program
5. Financing programs, such as the:
a. Charging Infrastructure-as-a-service
b. Financing Options through IBank, namely:
i. Infrastructure State Revolving Fund (ISRF)
ii. Climate Tech Finance

Based on current program descriptions and requirements, the greatest stacking potential exists
within the charging infrastructure landscape. In the case of funding for charging infrastructure, most
State program incentives can be combined with other federal, state, or local agency incentives; it
should be noted, however, that applicants are ineligible to receive from CALeVIP if the applicant has
already received funds from investor-owned utilities (IOUs).

As mentioned earlier, Midpen is currently ineligible for funding from CaleVIP however the district can
benefit from CEC's EnergllZE and also generate and sell LCFS credits from the electricity dispensed
by its charging infrastructure through a broker to secure additional funds.

Similar to vehicle procurement, the IRA offers a way to lower the costs of charging infrastructure
projects through the Alternative Fuel Refueling Property Credit, assuming the site fulfills the specified
environmental justice requirements. If the District does not qualify for these tax credits, it can leverage
other options such as the ISRF and ClaaS for the acquisition or operational phases, respectively.
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Projected Costs-Benefit & Barriers to Fleet Conversion

This section delineates the total costs associated with owning and operating an EV fleet in
comparison to a fleet of ICE vehicles. It evaluates the economic impacts of various incentive programs
on the transition to an EV fleet. While the previous section outlined various incentive programs; this
section narrows the focus to those for which Midpen is definitively eligible and where the incentive
amounts are clear and quantifiable, we will detail these three selected incentive programs below.

Subsequently, a comprehensive cost analysis of transitioning to an EV fleet, taking into account
vehicle acquisition costs, fuel, and maintenance expenses will be detailed. For EVs, this also includes
the costs related to establishing charging infrastructure. Additionally, we will explore how incentive
programs can help mitigate the costs of purchasing alternative battery electric vehicles.
The three incentive programs chosen for this analysis include:

e The Commercial Clean Vehicle Credit (CCVC) program (i.e., IRA Tax Credit),

e The Hybrid and Zero-Emission Truck and Bus Voucher Incentive Project (HVIP), and

e The PG&E EV Fleet program, as detailed in Table 18.

These programs have been selected due to their potential to significantly reduce the cost differential
between EVs and conventional vehicles, facilitating a smoother and more financially viable transition.

Table 18. Summary of Funding Programs

Commercial Individuals. businesses. and tax- Up to $7,500 for light-duty ZEVs
Clean Vehicle Federal tax credit exempt or' anizations ' Up to $40,000 for medium- and heavy-
Credit Program ptorg duty ZEVs
Hybrid and Zero-
Emission Truck .
and Bus Voucher Eomt—pf—sale .Cla.ss. 2b-8 ZEVs .purchased by $7,500 to $120,000 (Base)
. . incentive individuals and businesses
Incentive Project
(HVIP)
PG&EEV Fleet Utility Rebates Fleet Operators $4,000 per vehicle
Program

Inflation Reduction Act — Commercial Clean Vehicle Credit Program

The IRA contains several provisions aimed at increasing the number of clean fuels and vehicles used
by private and public fleets. The IRA will offer refundable income tax credits for qualifying EVs and
extends tax credits for alternative fuel refueling property through 2032. Notably, the IRA will provide
different tax benefits based on the type of applicant and type of EVs being considered for purchase.
Figure 11 features an illustration that breaks down eligible applicants, types of EVs, and maximum
applicable tax credits under the IRA. The final tax credit amount offered through IRA is the smallest of
the following amounts:

o 30% of the vehicle purchase price for EVs and FCEVs
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e The incremental cost of the vehicle compared to an equivalent internal combustion engine
vehicle

Figure 11. Summary of IRA Tax Credits Available for Individuals and Commercial Entities

Light- to Medium-
Duty BEVs and
FCEVs

Individuals & their
Businesses

Businesses & Tax- Light- to Heavy-
Exempt Duty BEVs and
Organizations FCEVs

The IRA has several clean vehicle credit options, most notably: 1) Credits for New Clean Vehicles
Purchased in 2023 or After and 2) Commercial Clean Vehicle Credits. Individuals and their businesses
may qualify for a credit up to $7,500 when buying new, qualified battery electric vehicles (BEV) or
fuel cell electric vehicles (FCEV) assembled in North America. Qualifying BEVs must have a battery
capacity of at least 7 kilowatt-hours (kWh) and have a gross vehicle weight rating (GVWR) of less than
14,000 lbs.; no restrictions are set for FCEVs. Additionally, the vehicle’s manufacturer suggested retail
price (MSRP) cannot exceed $55,000 for light-duty vehicles or $80,000 for vans, SUVs, and pickup
trucks. Credit for new clean vehicle purchases between 2023 through 2032 can be claimed by filing
Form 8936, Qualified Plug-In Electric Drive Motor Vehicle Credit, and providing the vehicle
identification number (VIN).

Businesses and tax-exempt organizations can receive a tax credit of up to $40,000 for buying a
qualified commercial clean vehicle under IRC 45W. The credit amount is based on the lesser of 15% of
the vehicle's basis or the incremental cost of the vehicle. The maximum credit is $7,500 for qualified
vehicles with GVWRs under 14,000 pounds and $40,000 for all other vehicles. To qualify, the vehicle
must be made by a qualified manufacturer as defined in [IRC 30D(d)(1)(C), be for use in the business,
not for resale, primarily used in the US, and not have received a credit under sections 30D or 45W.
The vehicle must meet also one of the following requirements a) It must be treated as a motor vehicle
for purposes of title Il of the Clean Air Act and manufactured primarily for use on public roads
(excluding vehicles operated exclusively on a rail or rails), or b) It must be classified as mobile
machinery according to IRC 4053(8), including vehicles that are not designed to transport a load over
a public highway. Additionally, the vehicle or machinery must be either a plug-in electric vehicle that
draws significant propulsion from an electric motor with a battery capacity of at least 7 kilowatt hours
if the gross vehicle weight rating is under 14,000 pounds, or 15 kilowatt hours if the GVWR is 14,000
pounds or more. Alternatively, it can be a fuel cell motor vehicle that meets the requirements of IRC
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30B(b)(3)(A) and (B). There is no limit to the number of credits an entity (businesses or tax-exempt
entities) can claim.

Credit for new clean vehicle purchases between 2023 through 2032 can be claimed by first
registering for elective payment through the IRS. To make an elective payment an authorized
representative from the District must:

e Use the IRS Online Tool to create an Energy Credits Online (ECO) account
e Get aregistration number for each applicable credit property

After registering for electric payment, the District can file Form 8936, Qualified Plug-In Electric Drive
Motor Vehicle Credit, and providing the vehicle identification number (VIN). Following Form 8936, the
District will need to fill out two forms for direct pay applicants, including Form 3800, General Business
Credit form for Direct Pay applicants and Form 990-T, which is an Exempt Organization Business
Income Tax Return for Direct Pay Applicants. The District can use the same 3800 and 990-T forms
for both EVs and EVSE it procures in a given tax year.* In filling out the forms, District should include
registration number for their Energy Credits Online (ECO) account on above mentioned Tax forms
(i.e., Form 8936, Form 3800, and Form 990-T).

ICF estimates Midpen is eligible to receive up to $315,000 (in net present value) in tax credits from the IRA
program, equating to roughly $10,500 per vehicle for 30 eligible vehicles.

Additionally, the IRA offers the Alternative Fuel Refueling Property Credit, a federal income tax credit
for businesses and individuals who install alternative fuel infrastructure. As of January 1, 2023, fueling
equipment for natural gas, propane, hydrogen, electricity, E85, or diesel fuel blends containing a
minimum of 20% biodiesel, is eligible for a tax credit of 30% of the cost or 6% in the case of property
subject to depreciation, not to exceed $100,000. Note that permitting and inspection fees are not
included as part of the covered expenses.

Eligible fueling equipment must be installed in locations that meet one of the following census tract
requirements:

e The census tract is not an urban area which applies to SFO, FFO, and CAQ;
e A population census tract where the poverty rate is at least 20%; or

e Metropolitan and non-metropolitan area census tract where the median family income is less
than 80% of the state median family income level which applies to SAO as it meets the definition
of “low-income community” in Internal Revenue Code section 45D(e), using the 2016-2020 New
Markets Tax Credit (NMTC) designations and the 2020 census tract boundaries (“2016-2020
NMTC tracts”).

Eligible projects must also meet workforce requirements, such as apprenticeships and prevailing
wages. To apply for the credit, the Internal Revenue Service (IRS) requires that Form 8911 be completed
and filed with a federal income tax return. Although Midpen's facilities (SFO, FFO, CAO, and SAO)meet

33 Elective Pay Under the IRA - Electrification Coalition
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at least one of the criteria listed, there are more granular determinations for eligibility that were not
considered at this time.

Hybrid and Zero-Emission Truck and Bus Voucher Incentive Project (HVIP)

The Hybrid and Zero-Emission Truck and Bus Voucher Incentive Project (HVIP) is a first-come, first-
served, point-of-sale incentive program. HVIP funding is available for vehicles between Class 2b
through 8 weight classes: the funding amounts for zero-emission vehicles by weight class for FY23-
24 is shown in Table 19. Additionally, incentives for ePTO may cover up to 65% of the incremental cost
of the ePTO, not to exceed the funding amounts listed in Table 20.

Table 19. HVIP FY22-23 Zero-Emission Funding Table

Vehicle Weight Class Funding Amount (Base)

Class 2b $7,500

Class 3 $45,000
Class 4-5 $60,000
Class 6-7 $85,000
Class 8 $120,000

Table 20. HVIP FY22-23 Eligible ePTO Voucher Table

Energy Storage Capacity Base Vehicle Incentive

3 - 10 kWh $20,000
10 — 15 kWh $30,000
16 — 25 kWh $40,000
>25 kWh $50,000

For HVIP, purchasers are not required to apply for a voucher, instead, HVIP has streamlined the
process by having dealers become HVIP-approved and having dealers submit requests for HVIP
vouchers to CARB. Upon approval, the voucher amount is discounted from the purchase order. This
process 