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ABOUT SCAG

SCAG is the nation’s largest metropolitan planning organization (MPO),
representing six counties, 191 cities and more than 19 million residents. SCAG
undertakes a variety of planning and policy initiatives to encourage a more
sustainable Southern California now and in the future.

VISION

Southern California’s Catalyst for a Brighter Future

-
- MISSION
To foster innovative regional solutions that improve the lives of Southern
- Californians through inclusive collaboration, visionary planning, regional

INNOVATING FOR A BETTER TOMORROW advocacy, information sharing, and promoting best practices.
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EXECUTIVE SUMMARY

In 2018, California passed AB 2127 which formalized the State’s goal to have 5 million EVs on the road by
2030 and has accelerated the need for electrifying transportation throughout the SCAG region’. In
September 2020, California Governor Gavin Newsom issued Executive Order N-79-20 which is expected to
increase AB 2127's target to 8 million EVs by 2030, as well as the goals of 100% medium- and heavy-duty
vehicles be zero-emission by 2045; and drayage trucks by 2035 where feasible.? In August 2022, California
Air Resources Board (CARB) passed the Advanced Clean Cars Il (ACC Il) rule to help the State meet these
goals by requiring vehicle manufactures to sell an increasingly higher percentage of zero-emission
vehicles (ZEVs) shown in Figure 1, until 100% of new light-duty vehicle sales are zero-emission in 2035.3
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- 90%
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165 e 80%
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%
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FIGURE 1. ADVANCED CLEAN CARS Il PROPOSED ZEV SALES REQUIREMENTS

The intent of this infrastructure plan is to help the Southern California Association of Government (SCAG)
promote the development and deployment of electric vehicle (EV) charging infrastructure across the
region to accelerate transportation electrification in line with statewide goals. This plan also supports 18
cities and the SGVCOG (Table 1) that participated with SCAG throughout the course of this Study. At the
start of the project, Cities were classified by their size or regional location: Small Cities, Large Cities, or San
Gabriel Valley Cities. The intent was to group Cities together that may have similar characteristics, such as
population, income, demographics, or be at similar stages along their EV journey. In this study, a few
Cities already have a significant amount of EV infrastructure in place, other Cities have some EV
infrastructure with gaps to fill, and some Cities have little to no existing EV infrastructure. However, the
amount of EV existing infrastructure did not necessarily line up with SCAG's initial classifications. As a
result, during this Study, participating Cities were classified by their EV infrastructure status, and suitability
analysis scenarios were developed to better weight the criteria based on the City’'s respective needs.

T Electric Vehicle Charging Infrastructure Assessment - AB 2127 | California Energy Commission
2 California Governor Gavin Newsom Executive Order N-79-20, September 23, 2020.
3 Advanced Clean Cars Il | California Air Resources Board
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e Expanding - Cities with substantially built out EV infrastructure and are looking to expand into
hard-to-reach areas such as Disadvantaged communities (DACs) and multi-unit dwellings (MUDs)

e Progressing — Cities with some EV infrastructure, but still have significant gaps to fill

e Initiating — Cities with little to no existing EV Infrastructure and have a need to start with the most

desirable, highly utilized sites

Cities that did not participate in the Study can use the results of the suitability analysis scenario that best
aligns with their existing infrastructure status or goals.

Participating Cities

TABLE 1 - CITIES IN STUDY REGION
City Classification

Existing EVCS Infrastructure Status

Anaheim
Artesia
Baldwin Park
Covina
Culver City
Diamond Bar
Glendora

La Puente

La Verne
Long Beach
Los Angeles
Monrovia
Pico Rivera
Redlands
Rosemead
San Dimas

San Gabriel Valley Council of
Governments (SGVCOG)

South El Monte
Walnut

SOUTHERN CALIFORNIA ASSOCIATION OF GOVERNMENTS

Large City

Small City

San Gabriel Valley
San Gabriel Valley
Large City

San Gabriel Valley
San Gabriel Valley
San Gabriel Valley
San Gabriel Valley
Large City

Large City

San Gabriel Valley
Small City

Small City

San Gabriel Valley
San Gabriel Valley
N/A

San Gabriel Valley
San Gabriel Valley

Expanding
Initiating
Initiating
Progressing
Expanding
Progressing
Initiating
Initiating
Initiating
Expanding
Expanding
Initiating
Initiating
Progressing
Initiating
Progressing

N/A

Initiating

Progressing



To help reach California’s ambitious transportation

electrification goals, SCAG and the participating Cities each EVCS Terminology

have a role to play to facilitate EV adoption and to support EV EV Charging stations may be
infrastructure. The California Energy Commission (CEC) described in several ways including
projects that about 1,127,000 public and shared Level 2 EV EV Supply Equipment (EVSE),
charging stations (EVCS) and 37,000 Level 3 direct current fast charging stations, chargers,
chargers (DCFC) will be needed statewide to support 8 million charging ports, or connectors. An
electric vehicles by 2030% The same number of EVs may also EVCS may be equipped with one or
be supported by a greater share of DCFCs. Statewide EVCS multiple charging ports. For the
needs were scaled down to the SCAG region and City-wide purposes of this report and the
level based on population and statewide car ownership rates. quantity of EVCS discussed, one
Multiple infrastructure pathways were developed, starting with charging station is assumed to be

the CEC's estimate as a high Level 2 EVCS baseline. Given the one charging port.
availability of DCFC specific funding sources, other
infrastructure pathways with a higher proportion of DCFC were developed. Using California’s 2022
CALGreen Code as a guide, every additional DCFC may substitute for five Level 2 charging stations.
Different infrastructure pathway targets for the quantity of EVCS throughout the SCAG Region and for
each participating City by 2030 are summarized in Table 1Table 2. These targets are above and beyond
private EVCS that may be installed at personal single-family residences.

TABLE 2 - TARGET QUANTITY OF EVCS BY 2030
CEC Estimate Pathway Mixed DCFC Pathway High DCFC Pathway

Participating Cities Target Target Target Target Target Target
SCAG Region 546,366 17,937 217,674 72,720 92,596 93,566
Artesia 478 16 190 64 81 82
South El Monte 591 19 235 79 100 101
Walnut 853 28 340 114 145 146
La Verne 919 30 366 122 156 157
San Dimas 971 32 387 129 165 166
Monrovia 1,050 34 418 140 178 180
Culver City 1,117 37 445 149 189 191
La Puente 1,141 37 455 152 193 195
Covina 1,372 45 547 183 232 235
Glendora 1,478 49 589 197 250 253
Rosemead 1,548 51 617 206 262 265
Diamond Bar 1,603 53 639 213 272 275

4 Alexander, Matt, Noel Crisostomo, Wendell Krell, Jeffrey Lu, and Raja Ramesh. July 2021. Assembly Bill
2127 Electric Vehicle Charging Infrastructure Assessment: Analyzing Charging Needs to Support Zero-
Emission Vehicles in 2030 — Commission Report. California Energy Commission. Publication Number: CEC-
600-2021-001 — CMR.
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CEC Estimate Pathway Mixed DCFC Pathway High DCFC Pathway
Participating Cities Target Target Target Target Target Target
Pico Rivera 1,797 59 716 239 305 308
Redlands 2,031 67 809 270 344 348
Baldwin Park 2,165 71 862 288 367 371
Anaheim 9,982 328 3,977 1,329 1,692 1,709
Long Beach 13,314 437 5,304 1,772 2,256 2,280
Los Angeles 113,148 3,715 45,079 15,060 19,176 19,377

A focus of this Study was to better understand the unique needs, challenges, and successes of each
participating City on facilitating EVCS installation and increasing EV adoption. This was accomplished
through a comprehensive and multi-pronged community and stakeholder engagement effort. To better
understand the public’s perception and barriers to EV ownership, fact sheets and surveys were distributed
at 15 community events and made available online. Over the 15 community events, several common
themes become apparent regarding the public’s perception towards buying and owning EVs:

e High cost of ownership

e Limited EVCS in their area

e Unable to charge at home or place of business

e Limited amount of various EV models

e Mileage range very limited

e Thankful that SCAG was conducting this Study and providing useful information

The feedback received stressed the need to increase publicly available charging infrastructure to increase
confidence in the EV technology and alleviate range anxiety. Survey respondents were asked to indicate
where they would like to see more EVCS. The top three responses were their primary residence, public
parking lots, and commercial areas.

Given that the SCAG region may need between 185,000 and 564,000 EVCS by the end of the decade,
understanding where the EVCS should be equitably located is critical. To accomplish this, a suitability
analysis for the entire SCAG region was completed to help prioritize where charging stations could be
installed to support the future 8 million EV target in the state. The suitability analysis considered a wide
array of variables including demographics, site type, accessibility, equity, convenience, transit,
environment, or employment to prioritize potential locations and was informed by the stakeholder and
community feedback on which criteria to include and how to weight them. A total of four different
scenarios were developed to better align with a City's existing EV infrastructure status including a baseline
scenario, Initiating, Progressing, and Expanding. The results of the suitability analysis are available on
SCAG's PEV Readiness Atlas. The suitability analysis can be used by City planners, EVCS project
developers, or other industry stakeholders as a guide on where to site potential EVCS given a City's
existing EV infrastructure status or equity priorities. Highest scoring sites should be evaluated first for
viability. The suitability analysis, while comprehensive in the criteria considered, was not able to capture
all the factors that make an EVCS project viable or cost effective. Factors like parking lot size and
configuration to meet ADA requirements or potential utility points of interconnection were not captured
and will need to be evaluated on a site-by-site basis.
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Each City has a substantial infrastructure gap to meet their estimated 2030 EVCS targets. After the
suitability analysis was completed, the top scoring sites within each participating City were reviewed for
their viability to host EVCS that may help target future development. A total of 200 sites were evaluated
and each included a recommended EVCS quantity and power level. If all the identified sites were
developed as proposed, it would meet approximately 1% of the CEC Pathway/High Level 2 EVCS gap
between all the participating Cities (Table 3).

TABLE 3 - SITE EVALUATION CONTRIBUTION TOWARDS EVCS GAP — CEC PATHWAY

Level 2 Site Eval Site | Remaining | Remaining | Percent of | Percent of
EVCS DCFC Level 2 Eval Level 2 DCFC Level 2 DCFC Gap
City (€Ze]¢) (€Ze]¢) EVCS DCFC | EVCS Gap (€Ze]¢) Gap Filled Filled

Anaheim 9,530 225 115 1 9,415 224 1.2% 0.4%
Artesia 478 16 47 4 431 12 9.8% 25.5%
Baldwin Park = 2,121 67 80 0 2,041 67 3.8% 0.0%
Covina 1,354 45 29 2 1,325 43 2.1% 4.4%
Culver City 967 0 62 3 905 0 6.4% -
Diamond

Bar 1,542 11 53 1 1,489 10 3.4% 9.4%
Glendora 1,457 49 85 1 1,372 48 5.8% 2.1%
La Puente 1,141 31 76 2 1,065 29 6.7% 6.4%
La Verne 901 30 41 1 860 29 4.6% 3.3%
Long Beach 12,858 390 87 2 12,771 388 0.7% 0.5%
Los Angeles | 108,657 @ 3,458 231 21 108,426 3,437 0.2% 0.6%
Monrovia 1,029 34 87 3 942 31 8.5% 8.7%
Pico Rivera 1,779 55 125 14 1,654 41 7.0% 25.5%
Redlands 1,969 40 58 8 1,911 32 2.9% 20.2%
Rosemead 1,534 45 38 0 1,496 45 2.5% 0.0%
San Dimas 956 26 41 4 915 22 4.3% 15.5%
South El

Monte 581 17 56 0 525 17 9.6% 0.0%
Walnut 840 28 57 6 783 22 6.8% 214%
Participating | 148,854 | 4,538 1,368 73 147,486 4,465 0.9% 1.6%
City Total

The site evaluations completed under this Study identify a
very small percentage of the total EV infrastructure the SCAG
region may need by 2030. SCAG may need between 151,000
and 530,000 more chargers by the end of the decade to
support the State’s 8 million EV goal, depending on the type
of EVCS installed. Level 2 EVCS typically cost between
$10,000-$50,000 per port to install, while DCFC typically cost
between $75,000-$200,000+ per port to install. The entire
SCAG region may require between $6-$30 billion to install
enough EVCS to fill in the 2030 charging gaps (Figure 2).
While Cities can lead the way by installing EVCS at publicly
owned locations, most of this investment is expected to come
from the private sector. The public sector has a role to play in
forming public-private partnerships, connecting the private sector to funding sources, creating policies to
encourage investment, and streamlining EV permitting to reduce project development timelines.

EVCS Infrastructure Gap
Depending on the mix of Level 2
and DCFCs, between 151,000 and
530,000 more chargers may be
needed within the SCAG region by

the end of the decade to support
the State’s 8 million EV goal. This is
expected to require between $6B-
$30B in investment to install the
necessary EVCS.
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FIGURE 2. LOW- AND HIGH-END COST ESTIMATES TO INSTALL EVCS NEEDED TO MEET SCAG WIDE
2030 TARGETS

During the Study, participating cities were interviewed to
understand how they process permit applications for EVCS Permitting Best Practices

to determine best practices for streamlining to comply Clear and easy to find requirements
with AB1236 and AB970. Regardless of AB1236 posted to City website

compliance, most cities were found to meet the intent of Allow for electronic submittals,

the law by quickly issuing permits. Residential EVCS review, and approval

permits are typically handled as an electrical permit and Close internally coordination for
issued within a couple of days, though larger projects take larger EVCS projects

longer to review and may require close coordination Automate permit approval if
among multiple specialties to meet the timelines. Some resources allow

Cities have gone further and automated the process for
smaller EVCS projects through online Express permits. As a result, Cities are generally expected to be able
to meet the permit review and approval timelines set under AB 970, which came under full effect for all
Cities January 1, 2023. For Cities that outsource permitting to third-parties, close coordination or future
contract changes may be needed to ensure permits are reviewed and approved within AB970 timelines.

There are still knowledge gaps on EVs and their benefits. Issues like cost, range anxiety, and limited
charging infrastructure are still problems that the industry needs to overcome, but the technology
continues to improve, and more charging stations are installed each year. SCAG and Cities should
continue to engage their community and educate the public on the benefits of EV ownership. Cities
should create dedicated EV landing page on their website and link to trusted sources of information on
EVs including funding opportunities to reduce the cost of buying an EV or installing an EVCS. Cities may
continue to use the educational materials developed under this Study, such as the EV brochure and EVCS
Guide for Property managers.

SOUTHERN CALIFORNIA ASSOCIATION OF GOVERNMENTS 9



INTRODUCTION

In 2018, California passed AB 2127 which formalized the State’s goal to have 5 million EVs on the road by
2030 and has accelerated the need for electrifying transportation throughout the SCAG region®. In
September 2020, California Governor Gavin Newsom issued Executive Order N-79-20 which is expected to
increase AB 2127's target to 8 million EVs by 2030, as well as the goals of 100% medium- and heavy-duty
vehicles be zero-emission by 2045; and drayage trucks by 2035 where feasible.® In August 2022, California
Air Resources Board (CARB) passed the Advanced Clean Cars Il (ACC Il) rule to help the State meet these
goals by requiring vehicle manufactures to sell an increasingly higher percentage of zero-emission
vehicles (ZEVs) shown in Figure 3, until 100% of new light-duty vehicle sales are zero-emission in 2035.7
Creating accessible and reliable electric vehicle (EV) charging infrastructure will play a crucial role in
meeting these goals and in reducing pollution and greenhouse gas emissions. California is expected to
need 1.2 million EV charging stations (EVCS) to support the 8 million light-duty EVs and an additional
157,000 EVCS to support the 180,000 medium- and heavy-duty vehicles by 2030.

100%
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FIGURE 3. ADVANCED CLEAN CARS Il PROPOSED ZEV SALES REQUIREMENTS

One of SCAG's goals of this project was to identify where EVCS should be located to best serve EV drivers,
with a particular focus on serving people that live in MUDs, DACs, or other hard to reach segments.
Developing an EVCS project requires thought and planning to be cost effective and beneficial to EV
drivers. In the earliest deployments, vendors and other third parties dictated site selection and charger
placement. While that may have worked reasonably well to date with the first wave of EVCS deployments,
a lack of knowledge about where to site future charger stations is still a significant barrier to expanding
the EVCS network through individual Cities and the SCAG region. Furthermore, without a guiding criterion
in place, SCAG and its member cities may not be able to direct the expansion of their EV Charging

5 Electric Vehicle Charging Infrastructure Assessment - AB 2127 | California Energy Commission
¢ California Governor Gavin Newsom Executive Order N-79-20, September 23, 2020.
7 Advanced Clean Cars Il | California Air Resources Board
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network in a way which meets their specific goals such as equitable access to EV Charging or as a key
component of economic development. To meet this need, a regionwide suitability analysis was developed
to help guide City planners, private project developers, and other stakeholders identify where EVCS may
be most suitable or needed. Four different scenarios were developed to better align with different stages
of EVCS deployment so Cities could pick a scenario that best aligns with their current needs and goals.

Based on the scoring results and City feedback a total of 100 detailed site evaluations were completed.
Detailed site evaluations include a conceptual layout and construction cost estimates for a potential
project and describes the quantity and power level of chargers appropriate for the site. Another 100 sites
were identified for further evaluation and include a recommended EVCS power level and quantity, but do
not provide conceptual layouts or construction cost estimates.

The Study was informed through significant stakeholder and community engagement and feedback.
Listening sessions were held with each participating City to understand how they can better streamline
their EV permit process and address challenges with installing EVCS on publicly owned property.
Additional listening sessions were held with EVCS project developers and MUD property owners. The
project team also attended 15 community events throughout the SCAG region to understand the general
population’s perspective on EVs and to discuss benefits of EV ownership. Information was gathered
through a survey and verbal comments. Lastly, a Steering Committee consisting of key stakeholders such
as utility representatives, additional Cities, EVCS manufacturers, and EV advocates was developed to
provide feedback throughout the Study.

Installing enough EVCS to support 8 million EVs statewide will be a capital-intensive endeavor. Areas that
may need EVCS the most, such as in MUDs or DACs, typically do not have the funds to purchase and
install new EVCS. As a result, increasing access funding opportunities will be critical to implementing
EVCS projects. EVCS funding opportunities exist at the federal, state, utility, and local level, but it remains
a patchwork to be navigated. SCAG and Cities have a role to play in highlighting these funding
opportunities to their communities and stakeholders.

Overall, this infrastructure plan includes several key elements to help the Cities plan for future charging
infrastructure implementation in their jurisdiction including: a review of EV charging basis, a suitability
analysis indicating where charging infrastructure is needed, site evaluations for potential project sites, a
review of community outreach, a review of funding resources. and policy and permitting
recommendations that can support the private sector. Data supporting the site suitability analysis can be
obtained from SCAG upon request.
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EV INFRASTRUCTURE NEEDS

Charging infrastructure for EVs will look very different than the fueling infrastructure for gasoline vehicles.
While personal gasoline vehicles fuel almost exclusively at privately owned gas stations in just a few
minutes, charging will be more heterogeneous, as chargers can be located at personal residences,
workplaces, commercial destinations, or DCFC charging hubs. The California Energy Commission (CEC)
projects that about 1,127,000 public and shared private Level 2 chargers and 37,000 DCFCs will be needed
statewide to support the Governor’s goal of 8 million electric vehicles by 2030. Shared private chargers
are chargers that are designated by a property owner or lessee to be available for employees, tenants,
visitors, and/or residents. These charging stations may not be completely publicly accessible, but they are
not assigned to individual drivers or vehicles either, such as those at office buildings or in common area
parking at apartments. The statewide Level 2 charging station targets are broken up between 327,000
workplace chargers, 330,000 MUD chargers, and 470,0000 public or commercial chargers (Table 4). For the
purposes of this report, one charger is defined as one charging port.

TABLE 4 - CEC 2030 STATEWIDE CHARGER TARGETS

Charger Percentage | Distribution of
EV Target Quantity of Total (% L2 chargers

Workplace L2 327,000 28.1% 29.02%
Public L2 470,000 40.4% 41.70%
MUD L2 330,000 28.4% 29.28%
DCFC 37,000 3.2%

Total Chargers 1,164,000 100.0%

These targets are above and beyond EVCS that may be installed at personal residences. As of December
2022, California has approximately 71,500 Level 2 chargers installed and 8,500 DCFC Installed®. This leaves
a statewide gap of over one million Level 2 chargers and 28,000 DCFCs. Table 5 summarizes how many
Level 2 EVCS and DCFCs may be needed by 2030 throughout the SCAG region and within each
participating city if the CEC's statewide estimates are scaled down using California’s car ownership rate
(20.2%) and the population of each city®'°. The CEC report prioritizes Level 2 chargers over DCFCs, so
these targets can be considered a high Level 2 pathway.

TABLE 5 - SCAG 2030 CHARGER TARGETS - CEC ESTIMATED/HIGH L2 PATHWAY

Participating 2030 Estimated EV | Total Charger | Public Workplace
Cities Population Ownership Target L2 L2
SCAG Region | 19,155,405 3,878,376 564,304 158,529 227,855 159,983 17,937
Artesia 16,758 3,393 494 139 199 140 16
South El Monte 20,721 4,195 610 171 246 173 19
Walnut 29,903 6,054 881 247 356 250 28

8 California Energy Commission (2022). California Energy Commission Zero Emission Vehicle and
Infrastructure Statistics. Data last updated September 2022. Retrieved December 29, 2022 from
http://www.energy.ca.gov/zevstats.

9 Car Ownership Statistics in the U.S. - ValuePenguin

10 California Cities by Population (california-demographics.com)
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Participating 2030 Estimated EV | Total Charger | Public Workplace

Cities Population Ownership Target L2 /]
La Verne 32,211 6,522 949 267 383 269 30
San Dimas 34,048 6,894 1,003 282 405 284 32
Monrovia 36,816 7,454 1,085 305 438 307 34
Culver City 39,169 7,931 1,154 324 466 327 37
La Puente 40,020 8,103 1,179 331 476 334 37
Covina 48,095 9,738 1,417 398 572 402 45
Glendora 51,801 10,488 1,526 429 616 433 49
Rosemead 54,282 10,990 1,599 449 646 453 51
Diamond Bar 56,211 11,381 1,656 465 669 469 53
Pico Rivera 63,001 12,756 1,856 521 749 526 59
Redlands 71,198 14,415 2,097 589 847 595 67
Baldwin Park 75,892 15,366 2,236 628 903 634 71
Anaheim 349,964 70,857 10,310 2,896 | 4,163 2,923 328
Long Beach 466,776 94,508 13,751 3,863 | 5,552 3,898 437
Los Angeles 3,966,936 803,182 116,863 32,830 47,187 33,131 3,715

The CEC analysis results in an overall charging infrastructure that focuses primarily on Level 2 charging,
with only 3% of chargers being DCFC. The 2021 federal Infrastructure Investment and Jobs Act (IlJA)
included $5 billion in funding specifically for DCFC along Alternative Fuel Corridors (AFCs). California is
revamping the CALeVIP incentive program to just focus on DCFCs. Given the available new funding
dedicated towards DCFC, SCAG and its member cities should understand how increasing the proportion
of DCFC may impact the overall charging needs in their communities. The 2022 California Building Code
allows new construction projects to substitute five level 2 chargers with a single DCFC. Using this as a
reference, the CEC targets may be revised at a ratio of 1 additional DCFC for every 5 Level 2 chargers.
Table 6 illustrates how many of each type of charger would be needed if 150,000 DCFCs are installed in
the State, creating a greater mix of DCFCs. This scenario holds the proportion of Level 2 chargers within
workplace, public, and MUD locations constant with the CEC's projections. Under this pathway only
599,000 EVCS would be needed to support 8 million EVs. Table 7 scales these statewide charger targets
down to just the SCAG region and participating Cities by population and car ownership rates.

TABLE 6 — 2030 STATEWIDE MIXED LEVEL 2 AND DCFC CHARGER ESTIMATES

Charger | Percentage of | Distribution of L2
EV Target Quantity total (%) chargers

Workplace L2 130,278 21.7% 29.02%
Public L2 187,249 31.3% 41.70%
MUD L2 131,473 21.9% 29.28%
DCFC 150,000 25.0%
Total Chargers 599,000 100%
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TABLE 7 - SCAG 2030 CHARGER TARGETS - MIXED L2 AND DCFC PATHWAY
Total

2030 EV Charger
Participating Cities | Population Ownership Target | Public L2 | MUD L2 | Workplace L2

SCAG Wide 19,155,405 3,878,376 | 290,393 63,158 | 90,778 63,738 72,720
Artesia 16,758 3,393 254 55 79 56 64
South El Monte 20,721 4,195 314 68 98 69 79
Walnut 29,903 6,054 453 99 142 99 114
La Verne 32,211 6,522 488 106 153 107 122
San Dimas 34,048 6,894 516 112 161 113 129
Monrovia 36,816 7,454 558 121 174 123 140
Culver City 39,169 7,931 594 129 186 130 149
La Puente 40,020 8,103 607 132 190 133 152
Covina 48,095 9,738 729 159 228 160 183
Glendora 51,801 10,488 785 171 245 172 197
Rosemead 54,282 10,990 823 179 257 181 206
Diamond Bar 56,211 11,381 852 185 266 187 213
Pico Rivera 63,001 12,756 955 208 299 210 239
Redlands 71,198 14,415 1,079 235 337 237 270
Baldwin Park 75,892 15,366 1,151 250 360 253 288
Anaheim 349,964 70,857 5,305 1,154 | 1,658 1,164 1,329
Long Beach 466,776 94,508 7,076 1,539 | 2,212 1,553 1,772
Los Angeles 3,966,936 803,182 60,138 = 13,080 | 18,799 13,200 15,060

Should SCAG or participating cities be interested in a focusing heavily on DCFC, a third scenario is
presented in Table 8 where DCFC make up about 50% of charger installations. Again, the proportion of
Level 2 chargers within workplace, public, and MUDs are the same as the CEC. Under this pathway only
384,000 EVCS would be needed to support 8 million EVs in the State. The high DCFC pathway for SCAG
and the participating cities is shown in Table 9. Again, these statewide charger targets are scaled down to
just the SCAG region and participating Cities by population and car ownership rates.

TABLE 8 — 2030 STATEWIDE HIGH DCFC CHARGER TARGETS

Charger | Percentage | Distribution of
EV Target Quantity of total (% L2 chargers

Workplace L2 = 55,419 14.4% 29.02%
Public L2 79,654 20.7% 41.70%
MUD L2 55,927 14.6% 29.28%
DCFC 193,000 50.3%

Total Chargers = 384,000 100.0%
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TABLE 9 - SCAG 2030 CHARGER TARGET - HIGH DCFC PATHWAY

2030 EV

ownership | Charger
Participating Cities Population Target Public L2 | MUD L2 | Workplace L2
SCAG Region 19,155,405 3,878,376 290,393 63,158 90,778 63,738 72,720
Artesia 16,758 3,393 254 55 79 56 64
South El Monte 20,721 4,195 314 68 98 69 79
Walnut 29,903 6,054 453 99 142 99 114
La Verne 32,211 6,522 488 106 153 107 122
San Dimas 34,048 6,894 516 112 161 113 129
Monrovia 36,816 7,454 558 121 174 123 140
Culver City 39,169 7,931 594 129 186 130 149
La Puente 40,020 8,103 607 132 190 133 152
Covina 48,095 9,738 729 159 228 160 183
Glendora 51,801 10,488 785 171 245 172 197
Rosemead 54,282 10,990 823 179 257 181 206
Diamond Bar 56,211 11,381 852 185 266 187 213
Pico Rivera 63,001 12,756 955 208 299 210 239
Redlands 71,198 14,415 1,079 235 337 237 270
Baldwin Park 75,892 15,366 1,151 250 360 253 288
Anaheim 349,964 70,857 5305 1,154 1,658 1,164 1,329
Long Beach 466,776 94,508 7,076 1,539 2,212 1,553 1,772
Los Angeles 3,966,936 803,182 60,138 13,080 18,799 13,200 15,060

These projections are not meant to be prescriptive targets

for SCAG or any particular City to hit but rather illustrate Infrastructure Pathways

different pathways of building out EV infrastructure within City stakeholders and private sector

a community, each with its own benefits and drawbacks. partners can decide if Level 2 or DCFC is
DCFCs can serve more drivers with fewer ports, but there a better fit for their community. DCFC
will still be a need for some lower cost Level 2 charging in can recharge vehicles more quickly and
long dwell time areas where people live and work. While less of them may be needed to support
fewer DCFC ports may be needed to meet charging a fleet of EVs. However, they are more

demand, they are significantly more expensive to install expensive and take longer to install.
and more expensive to operate. The cost to deliver
electricity from DCFCs is greater than the cost to deliver electricity from Level 2 EVCS due to higher
demand charges. Publicly available EVCS are likely to be on a commercial or EV specific rate tariff. These
rate tariffs typically include a per-kW fee based on the highest load during the billing cycle month. Since
DCFC would result in higher loads than Level 2 EVCS, their total cost per kWh would be higher, all other
factors being equal. DCFC owners typically charge higher rates to drivers to compensate for this, which
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could pose equity concerns if residents do not have access to affordable charging''. Another factor to
consider is time it takes to deploy each type of charging infrastructure. DCFCs projects typically require
more complex electrical design, high power transformers and 480V electrical switchgear and other which
currently can have lead times as long as 40-70 weeks due to current supply chain constraints. The
electrical infrastructure for Level 2 projects such as those for MUDs may only take 12 weeks to procure
and are simpler to design.

There is already a significant amount of existing EV infrastructure installed throughout the SCAG region;
however, it is not distributed equally among all cities which leaves significant gaps in charging
infrastructure throughout the region. Furthermore, the infrastructure that is already in place will not
support the State’s goals through 2030 and thus must continue to be expanded. As of September 2022, a
total of 31,399 Level 2 and 3,309 DCFCs have been installed throughout the SCAG region according to the
CEC". Figure 4 shows the EVCS infrastructure charging gap across the SCAG region for each infrastructure
pathway. Table 10, Table 11, Table 12, include the breakdowns for each participating City for the High L2
Pathway, Mixed L2 and DCFC Pathway, and High DCFC pathways respectively. Existing chargers installed
for each City include public, private, installed, and currently planned chargers per the Department of
Energy’s Alternative Fuel Data Center (AFDC). CEC's analysis and the following tables do not differentiate
between different DCFC plug types and accessibility of these chargers by drivers with different models of
EVs. As EV charging infrastructure grows, SCAG and participating Cities may need to consider options to
increase or manage the accessibility of different charge plug types.

SCAG 2030 EVCS Infrastructure Gap

600,000
546,366
500,000
M Existing
400,000 B CEC Baseline Target
g Mixed Level 2 and DCFC Target
c
§ 300,000 W High DCFC Target
3
> 217,674
w
200,000
92,596 93,566
100,000 72,720
31,399
— . 0 .
- |
Level 2 EVCS DCFC

FIGURE 4. SCAG EVCS INFRASTRUCTURE GAP TO MEET 2030 EVCS TARGETS FOR DIFFERENT
INFRASTRUCTURE PATHWAYS

" Electric Car Charging Overview | DriveClean
12 Electric Vehicle Chargers in California
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TABLE 10 - SCAG 2030 CHARGER TARGET — CEC ESTIMATE/HIGH L2 PATHWAY CHARGING GAP

2030 DCFC
2030 Total | DCFC | L2 Installed Installed DCFC
Participating Cities L2 Target | Target 2022 2022 L2 Gap GAP
SCAG Region 546,366 = 17,937 31,399 3,309 514,967 = 14,628
Artesia 478 16 0 0 478 16
South El Monte 591 19 10 2 581 17
Walnut 853 28 13 0 840 28
La Verne 919 30 18 0 901 30
San Dimas 971 32 15 6 956 26
Monrovia 1,050 34 21 0 1,029 34
Culver City 1,117 37 150 50 967 0
La Puente 1,141 37 0 6 1,141 31
Covina 1,372 45 18 0 1,354 45
Glendora 1,478 49 21 0 1,457 49
Rosemead 1,548 51 14 6 1,534 45
Diamond Bar 1,603 53 61 42 1,542 11
Pico Rivera 1,797 59 18 4 1,779 55
Redlands 2,031 67 62 27 1,969 40
Baldwin Park 2,165 71 44 4 2,121 67
Anaheim 9,982 328 452 103 9,530 225
Long Beach 13,314 437 456 47 12,858 390
Los Angeles 113,148 | 3,715 4,491 257 108,657 3,458

TABLE 11 - SCAG 2030 CHARGER TARGET — MIXED L2 AND DCFC PATHWAY CHARGING GAP

Participating Cities | 2030 Total | 2030 L2 Installed DCFC L2 Gap DCFC
L2 Target | DCFC 2022 Installed GAP
Target

SCAG Region 217,674 72,720 31,399 3,309 186,275 69,411
Artesia 190 64 0 0 190 64
South El Monte 235 79 10 2 225 77
Walnut 340 114 13 0 327 114
La Verne 366 122 18 0 348 122
San Dimas 387 129 15 6 372 123
Monrovia 418 140 21 0 397 140
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Participating Cities | 2030 Total | 2030 L2 Installed DCFC L2 Gap DCFC
L2 Target | DCFC 2022 Installed GAP
Target 2022

Culver City 445 149 150 50 295 99
La Puente 455 152 0 6 455 146
Covina 547 183 18 0 529 183
Glendora 589 197 21 0 568 197
Rosemead 617 206 14 6 603 200
Diamond Bar 639 213 61 42 578 171
Pico Rivera 716 239 18 4 698 235
Redlands 809 270 62 27 747 243
Baldwin Park 862 288 44 4 818 284
Anaheim 3,977 1,329 452 103 3,525 1,226
Long Beach 5,304 1,772 456 47 4,848 1,725
Los Angeles 45,079 15,060 4,491 257 40,588 14,803

TABLE 12 - SCAG 2030 CHARGER TARGET - HIGH DCFC PATHWAY CHARGING GAP

Participating Cities | 2030 Total | 2030 L2 Installed DCFC L2 Gap DCFC
L2 Target | DCFC 2022 Installed GAP
Target

SCAG Region 92,596 93,566 31,399 3,309 61,197 90,257
Artesia 81 82 0 0 81 82
South El Monte 100 101 10 2 90 99
Walnut 145 146 13 0 132 146
La Verne 156 157 18 0 138 157
San Dimas 165 166 15 6 150 160
Monrovia 178 180 21 0 157 180
Culver City 189 191 150 50 39 141
La Puente 193 195 0 6 193 189
Covina 232 235 18 0 214 235
Glendora 250 253 21 0 229 253
Rosemead 262 265 14 6 248 259
Diamond Bar 272 275 61 42 211 233
Pico Rivera 305 308 18 4 287 304
Redlands 344 348 62 27 282 321
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Participating Cities | 2030 Total L2 Installed DCFC

L2 Target 2022 Installed
2022
Baldwin Park 367 371 44 4 323 367
Anaheim 1,692 1,709 452 103 1,240 1,606
Long Beach 2,256 2,280 456 47 1,800 2,233
Los Angeles 19,176 19,377 4,491 257 14,685 19,120

It should be noted that most of this infrastructure will be hosted, owned and operated by the private
sector, and thus outside of the public sector’s control. The public sector may own and operate a small
portion of this infrastructure on publicly owned sites. The public sector’s larger role should be fostering
and incentivizing EV infrastructure even if they only directly control a small percentage of it.

The cost to install EVCS can vary significantly based on site specific characteristics such as distance to
utility interconnection points, grading to meet ADA requirements, or electrical upgrades required
electrical upgrades. Table 13 — Overview of Charging Types and Typical CostsTable 13 summarizes the
typical cost range for different types of EVSE. Given these typical costs, it may take between $6B and
$30B to install enough EVCS to fill in SCAG's 2030 infrastructure gap (Figure 2) the overall cost is
comparable among each infrastructure pathway, so Cities that pursue a higher DCFC may not require
additional investment across the entire charging network. Most of this investment is expected to come
from the private sector, and various funding from the federal, state and local level should help spur that
investment. These costs; however, do not capture ongoing costs including the cost of electricity,
networking fees, or maintenance. These costs do not account for potential revenue site hosts may
generate by selling the dispensed electricity to EV drivers.

EV CHARGING BASICS

CHARGER TYPES AND TYPICAL COSTS

EV chargers are categorized into three different levels depending on the amount of power they can
output to an EV. Product and installation costs generally increase as power output increases because
increased loads are more likely to trigger site or utility electrical upgrades. Product costs for chargers may
decrease over time as manufacturers realize economies of scale, particularly for DCFCs; however,
installation costs are not likely to decrease over time as electrical equipment is a mature industry and
labor costs are expected to increase over time.

After charging stations are installed, there are two primary non-electricity related ongoing costs:
networking costs and maintenance/repair costs. Most Level 2 EVCS and DCFCs are networked charging
stations; they connect to a cloud platform that allow the charging stations owner to monitor utilization
and set charging rates. EVCS may have a cloud platform hosted by the charging manufacturer (i.e
ChargePoint) or a 3™ party (i.e. Shell RechargePlus). Charger maintenance responsibility, while typically
minimal, generally falls on the charging station owner. Most charger issues are software related and can
be resolved by rebooting the charging station. Typical hardware maintenance items include worn out or
broken ports, damaged or removed cables, and cracked screens. Most EVCS OEMs recommend
conducting inspections of charging stations 1-2 times per year. Charging station owners can choose to
maintain the stations in-house or contract this service out to the charging manufacturer or other 3rd party
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companies through a service level agreement (SLA). Table 13 summarizes the key differences, use cases,
and typical costs per port.

TABLE 13 - OVERVIEW OF CHARGING TYPES AND TYPICAL COSTS

Charger Plug Type and Recommended Use Case Typical Typical
Level Power Output Installation | Ongoing Costs
($/port/yr)
Level 1 Standard Overnight residential $1,000- Networking: .
household outlet, = charging. Optional low- $2,000 N/A.
1.9kW @ 110V cost charging option in Maintenance: | _ —
MUDs. Can use pre- minimal %6 =

existing outlets.
Recharges 3.5-6.5 miles

per hour.
Level 2 Standard SAE Overnight residential, $10,000-  Networking: 11772
J1722; 1.9kW- workplace, and $50,000 $120-$360.
19.2kW. Typical commercial charging (2- Maintenance:
7.2kW @ 240V. 4+hrs). Recharges 14-35 $150-$1,000

miles of range per hour.

Level 3 Multiple types Short stops along major $75,000- Networking: CHAdEno
(DCFC) CCS1, CHAdeMO, | corridors and commercial | 200,000+ $120-$360.
Tesla; 25kW- charging (<1hr). The Maintenance: CCs
350kW+ @ 480V | typical EV can expect to $1,000+
3 Phase recharge from 20% up to
80% in under 30 minutes. S5

In North America, the EV industry has standardized the Level 1 and Level 2 Plug Types. Level 1 plugs are
generally only suitable at a driver's primary residence as the low power output only provides between 3.5-
6.5 miles of range per hour'. This may be a viable option to install low-cost charging infrastructure at
MUDs; however, this may not give enough confidence for a driver to convert to an electric vehicle
depending on their driving habits. Given that battery capacities are expected to increase, and higher
power chargers will be needed to fully recharge them, MUD owners should look to install Level 2 charging
options before evaluating Level 1 options. There are strategies to reduce the infrastructure costs of Level
2 chargers at MUDs including circuit sharing where multiple charging ports are connected to a single
circuit. The 2022 Building Code essentially allows two charging ports to be connected to a single 40A
circuit for new MUDs. Existing MUDs looking to retrofit with EVCS may consider installing as many as four
charging ports on a single 40A circuit. With this configuration, when a single charging port is in use it
receives the maximum available power output, and then splits the power when multiple ports are in use.

There are currently three available plug types for DCFC: CCS1, CHAdeMO, and Tesla. Given the variety of
plug types, not all EVs can use all available DCFCs. CCS1 and CHAdeMO are both open access charging
plugs; however, the EV industry in North America is currently coalescing around the CCS1 plug type. This
is reflected in most major light, medium, and heavy-duty vehicles automakers building vehicles with the
CCS1 port. Another example the CALEVIP 2.0 program only considering the CCS1 plug type for the
maximum rebate. Some notable automakers that do not use the CCS1 plug are Nissan and Tesla. The
Nissan Leaf is currently made with the CHAdeMO port. As the industry focuses on installing more CCS1

'3 Electric Car Charging Overview | DriveClean
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DCFC's Nissan Leaf drivers may not have access to needed DCFCs. The Tesla plug is proprietary to Tesla
and is currently only available to Tesla drivers. Currently, Tesla vehicles made in North America only come
equipped with a Tesla DCFC port. At the time of this report Tesla has more DCFC ports in North America
than CCS1 and CHAdeMO combined so Tesla drivers are expected to have access to an adequate number
of DCFC ports™. This may change in the near future as Tesla ports do not qualify for several funding
sources. Tesla vehicles in Europe are produced with both Tesla and CCS1 ports, so it is possible Tesla will
eventually do the same for vehicles produced in North America. Tesla has announced plans to develop
adapters to go between CCS1 and Tesla, and eventually opening its charging stations to non-Tesla drivers,
though Tesla is behind schedule in implementing this step™.

CHARGER MAINTENANCE

EVCS are assets that need to be maintained throughout their useful life. When chargers are not
maintained it can degrade consumer confidence in purchasing an EV, particularly if the are unable to
charge at home. In 2022, over 1in 5 EV drivers experienced a problem charging their EV at a publicly
available EVCS (Figure 5). Most EVCS are designed to have a 10-year useful operating life, though how
well or poorly they are maintained will impact this.

S
For the most problematic
U.S. Public Charging Trend - U.S. public charging
% of Respondents Who Were Unable to Charge network in 2022 nearly 2
el

out of every 5 intended
charging events ended in
no charge.

214%  21.4%
20.0% 20.1%

Among more than 26,000
respondents from all 50
states, the 2022 ‘%
Unable to Charge’ by
public charging network

21Q1 2102 2103 2104 '22Q1  '22Q2  '22Q3  '22Q4 operator ranged from 3%
up to 39%.

14.5%

ce. 1.0, Power Electric Vehicle Expenience (EVX) Public Charging Study™

J.D. POWER

FIGURE 5. U.S. PUBLIC EVCS CHARGING ISSUES OVER TIME

Owners of the charging station are typically responsible for maintenance and should have a plan in place
on how they will keep the EVCS functional throughout its useful life. While generally minimal, proper
charger preventative maintenance and repairs is key to maximizing the use from the equipment. Typical
hardware maintenance items include worn out or broken ports, damaged or removed cables, and cracked
screens. Software issues can typically be resolved by rebooting the chargers or coordinating with the
charger manufacturer on installing software updates. Most EVCS manufacturer offer extended warranties
for up to five years which typically covers normal wear and tear on the equipment but may not cover
damage due to improper use or vandalism. Some Cities have reported higher rates of vandalism or
misuse of publicly available EVCS, so site hosts should budget accordingly for unforeseen repairs.

4 Opening the North American Charging Standard | Tesla

15 Elon Musk says Tesla will open Superchargers to other cars in 2021 (cnbc.com)
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Industry stakeholders have suggested a good rule of thumb is to budget 10% of the charger equipment
cost for annual repairs and maintenance.

Charging station hosts may elect to train existing in-house staff to maintain the EVCSs or look to contract
the service out. EVCS vendors may offer up maintenance packages where a technician will conduct
inspections of the equipment and replace equipment components if needed for up to 5 years.
Maintenance agreements may also be contracted to independent third parties. Some funding sources will
require chargers to come with a 5-year maintenance agreement to be eligible for funding. Maintenance
agreements will typically include 1-2 inspections per year. Charging station owners should refer to specific
equipment specifics to determine what specific maintenance activities, such as filter replacements, are
required and at what frequency.

SUITABILITY ANALYSIS

As EVCS infrastructure continues to be deployed throughout the SCAG region, there is a need to target
infrastructure development thoughtfully and equitably to foster EV adoption where is it most needed.
Several major utility, state, and federal funding sources prioritize or allocate portions of funding for
priority populations such as low-income, DACs as defined by CalEnviroScreen and/or Justice 40. The goal
of the site suitability analysis is to prioritize EVCS development in these areas at sites that also make for
strong candidates based on EV fundamentals.

The site suitability analysis was developed to provide stakeholders in the study area with the information
and tools they need to identify ideal locations for the placement of EV charging stations (EVCS) in their
areas given a set of stated priorities. Since each city in the SCAG region is at a different phase in their
efforts to deploy EV infrastructure and incentivize the use of EVs, different sets of priorities were
developed to better align with where a City might be along their EV journey. The evaluation criteria and
scoring matrix were informed through City, stakeholder, and community feedback gathered throughout
the Study. Cities are invited to use the data and methodology presented here to help inform their
decision-making process by applying the evaluation criteria to their regions to focus on optimal locations
for the placement of EVCS. If Cities or other stakeholders are interested in recreating and modifying this
analysis to better reflect individual priorities, the scored dataset can be requested from SCAG and a
complete methodology of the suitability analysis is available at Alternative Fuels & Vehicles Projects -
Southern California Association of Governments.

Lastly, there is a need to visualize the results of the analysis so planners, developers, and other
stakeholders can quickly see where EVCS may be needed or desirable within the SCAG region, particularly
in equity-focused populations'®. Results from this analysis have been integrated into SCAG's PEV
Readiness Atlas. Stakeholders can quickly see which areas might make good candidates for EVCS to better
target outreach efforts. Conversely stakeholders can save time and resources by avoiding areas that score
poorly in this analysis.

APPROACH

The purpose of the scoring criteria is to help cities within the SCAG region prioritize locations for installing
EV charging stations based on data-driven analysis, and with a focus on high-density residential areas,
high-density employment sites, job training/education facilities, and commercial areas suitable for

16 Using Mapping Tools to Prioritize Electric Vehicle Charger Benefits to Underserved Communities
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morning or mid-day charging, that the private market may not otherwise address. The evaluation
methodology and scoring metrics are based on industry experience, SCAG's stated priorities for this
project, literature reviewed and best practices, as well as comments and feedback from SCAG members,
cities, and stakeholders. The comments and feedback from SCAG, cities, stakeholders, and community
members ground the analysis based on the actual needs of the areas. Recognizing that EV readiness
varies between the Cities throughout the SCAG region, four different scoring scenarios were developed to
better align with different stages of adoption. Overall SCAG, cities, stakeholders, and community members
locating new EV charging stations should highlight the following qualities:

e Accessibility — EVCS should be accessible. The US Infrastructure Investment Jobs Act (IlJA), Section
11401, “Grants for Charging and Fueling Infrastructure,” established the criteria for funding a
grant program to strategically deploy publicly accessible EV charging infrastructure. One of the
criteria for the IIJA grant is accessibility, which is defined as “public accessibility of charging or
fueling infrastructure proposed to be funded with a grant under this subsection, including-- ()
charging or fueling connector types and publicly available information on real-time availability;
and (Il) payment methods to ensure secure, convenient, fair, and equal access.”17 This requires
prioritizing the placement of EV charging stations in public areas (public parking, parks &
recreation areas) as opposed to private locations or restricted areas (e.g., military bases, industrial
areas, etc.). This does not preclude the possibility of placing an EV charging station in these
locations, it merely lowers its prioritization. Additionally, this increases the number of publicly
available EV charging stations. Beyond site accessibility, charging stations should use industry-
standard plug types, payment methods, and open network protocols so that charging stations are
able to be used by all EV drivers.

e Equity — Prioritizing DACs per CalEnviroScreen scores, high density, and environmental vulnerable
areas for new EV charging stations.

e High-Capacity Locations — Identifying locations where EV charging stations are likely to be in high
demand and provide continuous use for the community. This emphasizes placing EV charging
station near high-capacity locations which are sites, other than major employment centers, that
typically have on-site or adjacent parking and large numbers of visitors or usage. These locations
may include hospitals, schools and universities, shopping centers, sports venues, entertainment
venues, airports, and public services centers. These locations tend to be highly trafficked and
EVCS may see higher utilization. These locations also support EV charging for ridesharing drivers
as they can charge their EVs while waiting to pick up riders or after dropping off their passengers.

¢ Convenience - Placing charging stations near main streets or highways may increase utilization as
they may be more visible to drivers. This becomes more important for Cities just starting to build
out their EV infrastructure.

e Transit — When possible, new EV charging stations should be located near public transportation
stations or hubs to support a multi-modal transportation system. This placement will encourage
drivers to charge their EVs at transit parks and ride lots.

e Environment — Tailpipe emissions from internal combustion engine (ICE) vehicles impacts the local
environment and air quality. Prioritizing installing EV charging stations in areas with high pollution
burden and health impacts from asthma could increase local EV adoption and improve air quality
and health.

7°US Congress (2021) H.R.3684 - Infrastructure Investment and Jobs Act, Rep. DeFazio, Peter A. [D-OR-
4] (Introduced 06/04/2021), Section 11401, “Grants for Charging and Fueling Infrastructure,” Page 135
STAT. 548.
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e Employment — Prioritizing the placement of EV charging stations in locations with high
employment and education centers could support the use of EVs for commuting.

DATA SOURCES

The sources used in the evaluation criteria in this methodology were provided by SCAG, by the city
participants, or were publicly available. The specific data sources used in the scoring criteria are outlined
in Table 14 and utilized the most recent version of data available when this analysis was developed.

TABLE 14 — DATA SETS USED FOR SCORING CRITERIA

[ NO. | THEME | DATA METRIC

1 Proximity to Department of Energy Alternative Fuels Data Distance - Miles
Existing EV Center, Electric Vehicle Charging Station
Charging Station | Locations
https://afdc.energy.gov/fuels/electricity locations.html
2 EV Charging Department of Energy Alternative Fuels Data Distance - Miles
Stations - Existing | Center, Electric Vehicle Charging Station
and Planned Locations
https://afdc.energy.gov/fuels/electricity locations.html
3 California Motor | California Department of Motor Vehicles, via CA Motor Vehicle Fuel
Vehicle Fuel SCAG by ZIP Code, January 1, 2020. Types by Zip Code -
Types Battery Number of Battery
Electric Vehicles Electric Vehicles
4 California Motor | California Department of Motor Vehicles, via CA Motor Vehicle Fuel
Vehicle Fuel SCAG by ZIP Code, January 1, 2020 Types by Zip Code -
Types Plug-In Number of Plug-In
Hybrid Vehicles Hybrid Vehicles
5 Population USA Population density based on Census 2010 Density per square
Density data mile
6 Median SCAG Open Data Portal 6-County SCAG Region US Dollar Median
Household 2016 Income levels
Income
7 Disadvantaged SCAG GIS Open Data Portal 2017 Data, Percent DAC Score
Communities CalEnviroScreen 3.0 (this analysis was completed | Scores from 0-100%
before CalEnviroScreen 4.0 was released)
8 Low-income The 2012-2016 American Community Survey, Population % Below
community FGDB: Low_Income_Community_Census_Tracts_- | Poverty Level, Scoring
Census Tracts _2016_ACS.gdb is the >20%.
9 Pollution Burden | Pollution Burden scores from CalEnviroScreen 3.0 | Scores range 0.1-10,
(analysis was completed before CalEnviroScreen with as score of 10 as
4.0 was released) highest pollution
burden.
10 Health Impacts - | Asthma scores from scores from CalEnviroScreen | Scores range from O-

Asthma

3.0 (averaged over 2011-2013) in percentiles

100%, with 100%
being the highest
asthma score.

'8 J.R. DeShazo (2021) “An Electric Vehicle Charging Station Siting Strategy for the South Coast: Expanding
Opportunities in Multi-unit Dwellings and Workplaces,” UCLA Luskin Center for Innovation, Mobile Source
Review Committee (MSRC), and Clean Transportation Funding.
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| NO. | THEME | DATA ___________________MERIC

11 High Quality High Quality Transit Areas (HQTAs) in the SCAG Locations are within or
Transit Areas Region 2016, SoCal / 2020-2045 RTP/SCS. SCAG | outside a High-Quality
Open Portal GIS Data, February 2021 Transit Areas (HQTA)

https://gisdata-
scag.opendata.arcgis.com/datasets/43e6fef395d041c0

9deaeb369a513cal
12 Highways and SCAG GIS Open Data Portal, Street Centerline Proximity to highways
arterial streets Data or major streets,
distance in miles
13 MTA Metro Geographic locations of MTA Stations Los Proximity to MTA
stations Angeles MTA GIS Data 2021, stations, distance in
https://developer.metro.net/gis-data/ miles
14 MTA Metro MTA Stations with parking, MTA GIS and Lot MTA station with or
stations parking Data 2021 without a parking lot
lots https://www.metro.net/riding/parking/lotsbyline/
15 Metrolink Metrolink Stations Los Angeles County Arc GIS Hub Proximity to Metrolink
stations Data stations, distance in
https://hub.arcgis.com/datasets/a7395919500449a8b0 | niles
Sefdead9738e72/explore?location=33.800844%2C-
118.295000%2C8.81
16 Railroad Stations: | Amtrak Stations USDOT Geospatial Bureau of Proximity to Metrolink
Metrolink and Transportation Statistics, U.S. Department of and Amtrak stations,
Amtrak Transportation ArcGIS Online, Amtrak Station distance in miles
database, July 2021 https://data-
usdot.opendata.arcgis.com/datasets/baa5a6c4d4ae403
4850e99aaca38cfbb/explore?location=36.184993%2C-
96.584950%2C4.69
17 Airports - SCAG  SCAG Open Portal, March 2016 Proximity to airports,
Region DataWarehouse.SDEADMIN.Airport pnt scag distance in miles
https://gisdata-
scag.opendata.arcgis.com/maps/d50b1caf8f64436ea19
fc844d811195a/about
18 LA City-owned Los Angeles City Parking Lot Data Parking lot types
and other https://gechub.lacity.org/datasets/city-owned-
parking lots parking-lots
19 LA City-owned Los Angeles City Parking Lot Data Parking Proximity
parking lots https://geohub.lacity.org/datasets/city-owned-
convenience parking-lots
20 Park & Ride Lots: | Los Angeles County Park and Ride Lots GIS Location of a Park &
LA County Location Data Ride parking lot
https://public.gis.lacounty.gov/public/rest/services/LAC
ounty Dynamic/LMS Data Public/MapServer/187
21 Employment Employment locations 2016 ESRI's Info Group Distance in miles
Locations
22 PEV Propensity ArcGIS PEV Propensity To Purchase- Heatmap, PEV Propensity to
To Purchase UCLA Luskin Center for Innovation 2018 Purchase Score
(point features) https://maps.scag.ca.gov/scaggis/rest/services/PEV AT | (prpnst_0 - 10 score)
LAS/PEV Propensity To Purchase Heatmap/MapServer
/0
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https://gisdata-scag.opendata.arcgis.com/maps/d50b1caf8f64436ea19fc844d811195a/about
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| NO. | THEME | DATA ___________________MERIC_

23 PEV AM SCAG 2012 Regional Model SCAG Open Portal PEV AM Destinations
Destinations Data Registration AM Sums
Registrations PEV_AMDestinations_Registrations_poly_scag score range 0 - 238.51

24 PEV PM SCAG 2012 Regional Model Open Portal Data PEV PM Destinations
Destination PEV_PMDestinations_Registrations_poly_scag Registration MID Sums
Registrations score range 0 - 251.17

25 - Land Use SCAG 2016 Land Use Data** Land Use Categories

35 Classifications

Available by county at
https://gisdata-

scag.opendata.arcgis.com/explore?layout=list&qg
uery=land%20use

36 Streamlined California State “EV Charging Station Permit Permitting process:
Permitting Streamlining Map” (EVCS Streamlining Map) isa | Green — streamlined
living companion to the July 2019 Electric Vehicle Yellow —in process
Charging Station Permitting Guidebook Red — not streamlined

ZEV Permit Streamlining
https://business.ca.gov/industries/zero-emission-
vehicles/plug-in-readiness/
**slightly after this was done, SCAG 2019 Annual Land Use (ALU v.2019.2) at the parcel-level, updated as of

February 2021 became available at https://gisdata-
scag.opendata.arcgis.com/maps/3b27b21e9aab4e4a8200d0385ccfe3ac/explore?location=34.185395%2C-116.867750%2C7.72

This research intended to include as many criteria as possible to incorporate the qualities outlined in the
previous section to promote equity, accessibility, and convenience to site EVCS locations. There are
boundaries in the data that was included in this analysis, due to availability of the appropriate information
and the relevance to this stage of the methodology. Data that was considered but not included in this
analysis:

e Grid capacity - Electric grid capacity is an important criterion when developing EVCS projects, but
a reliable dataset was not available throughout the entire study region. Grid capacity should be
evaluated as implementation projects are developed. Limited grid capacity is also not a fixed
barrier, as utilities can add capacity, though it may increase final cost and delay implementation.

e Utility Infrastructure — The availability of connectivity points to the electrical grid such as distance
to substations or transformers, was not included, because not all the utilities in the Study region
had data available. This was evaluated for during the site evaluations

e Public schools — Data on the locations of public schools was not included in this research as it
presented a possibility of over counting of school locations. It was determined that the land use
associated with schools and education centers was sufficient and did not exclude other learning
centers that were not classified as public schools.

SCENARIO ANALYSIS

As the suitability analysis was being developed, stakeholder engagement, outreach to cities, and
discussions with SCAG determined that a single set of scoring criteria would not adequately reflect the
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diversity of the SCAG region. Recognizing that each of the cities in the study area are at different stages of
identifying and installing EV charging stations, a total of four different scenarios were developed. Each
scenario weights key scoring criteria differently for jurisdictions based on their needs and approximate
readiness for EV infrastructure.

Stakeholder feedback directly influenced the final scoring criteria used in each scenario. One example of
feedback gathered from stakeholders indicated that “Communities with a greater number of early
adopters are likely to be wealthier, single-family homeowners who charge from home and/or work. They
don't need more public charging stations. Communities that don't have many EV owners probably consist
of lower-income residents who live in MUDs and don't have access to home charging. Moreover, many of
them probably work in places without workplace charging. So, these communities should be given more
points for public charging stations that will foster EV adoption by residents.” This comment influenced
how weighting existing EV ownership should change for Cities that already have established charging
networks. As another example, one stakeholder comment maintained that, “religious facilities should rank
higher. Cultural institutions are important in increasing exposure to EVs and people can charge while at
church and events.” These types of comments influenced the final scoring related to certain land use

types.

Four different scenarios were developed to better meet Cities where they are at along their EV journey:
“Regionwide Standard”, “Expanding”, “Progressing” and Initiating”. The SCAG Regionwide Standard
focused on maximizing the scoring for the qualities that SCAG, the stakeholders, and the cities had
emphasized during the initial scoping of this study and the various points of feedback. The Expanding
scenario is comprised of cities or areas that are generally more advanced in their EV planning efforts. The
emphasis for cities in this group is in expanding existing efforts and siting EVCS in disadvantaged
communities and areas that lack EV infrastructure. The Progressing scenario is tailored for cities or areas
that have made initial steps in developing EV charging infrastructure and could benefit from increasing
accessibility to EV charging stations. The Initiating scenario is designed for cites or areas that just started
building EV infrastructure and need to determine locations for the placement of their first few EV charging
stations.

This scenario focused on aligning with the overall qualities that SCAG, the cities, and the stakeholders
wanted to focus on; prioritizing high employment areas, accessibility, high-capacity, convenience, public
transit, and the environment. To accomplish this the Regionwide Standard scoring gave higher scores to
locations in close proximity to public transit stations, large employers, and high-capacity locations
(hospitals, shopping centers, schools, etc.). Additionally, the Regionwide Standard scoring criteria focused
on having a larger geographic coverage of EV charging stations. The Regionwide Standard scoring also
awarded maximum points to low-income, high-density, and DAC areas. Yet, the Regionwide Standard
scoring did not take into account the level of EV readiness and existing EV infrastructure of the area.
Based on feedback from SCAG, cities, and stakeholders it became apparent that depending on a city's
level of EV readiness and existing EV infrastructure different cities may have different priorities, and should
adjust the weighting of the scoring criteria. For example, cities with minimal existing EV infrastructure
should still target traditional locations close to highways and arterial streets, while cities with more built
out EV infrastructure have likely already addressed these areas.
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The Expanding category recognizes that certain cities have a more robust EV infrastructure network and
many publicly accessible EVCS installed at high-capacity locations throughout their jurisdictions. These
cities have a high level of EV readiness and have a need to expand EV charging infrastructure to
underserved locations within their jurisdiction. Future EVCS infrastructure should be prioritized in areas
with an absence of EV charging infrastructure. New EV chargers should be located at further distances
from their existing infrastructure to address gaps in the system. EV charging stations should be in DACs
and lower-income areas to reduce barriers to EV infrastructure to historically underserved groups.
Installing EVCS in DACs is further supported by the California Energy Commission (CEC), which is working
to provide Clean Transportation Program funds from the investment plan toward projects that benefit
low-income and disadvantaged communities.’® Public support or ownership of the EVCS may be needed
to address these areas previously underserved by the private market.

Objectives:

e Expand existing EVCS network

e Address gaps in EV infrastructure

e Prioritize DACs and low-income areas

e Prioritize areas with lower EV ownership to catalyze additional purchases

The Expanding cities scoring criteria awarded the highest number of points to areas furthest from any
existing or planned EV charging stations to increase the geographic coverage of the EV infrastructure
network. Furthermore, cities in the Expanding scenario awarded the highest points to areas with the
lowest current EV ownership to concentrate on expanding new areas and reducing barriers to charging
EVs. The Expanding scenario also awards the highest points for lowest-income, DACs, and highest
pollution burden locations.

As noted in the CEC Clean Transportation Program Final Project Report; installing EVCS in low-income and
DAC areas provides the opportunity to not only expand EV charging infrastructure, but also increase
equity and reduce barriers to EV ownership.

e The installation of 16, Level 2 EVCS in a 900-vehicle parking structure at a Los Angeles County
Service Center at 8300 S. Vermont Avenue in South Central Los Angeles, a community of color in
the 85th percentile as a disadvantaged community, was a bold move. When this project was
approved, there were only two public Level 2 EVCS within a four-mile radius of the site and only
two or three employees drove plug-in vehicles. The project’s goal was to install Electric Vehicle
Supply Equipment at scale to enable and accelerate the adoption of plug-in vehicles and provide
public access for the secondary (used) car market. After 9 months of usage the operation data
found that: 1) the total number of Charging Sessions has almost doubled, from 59 sessions in
May 2021 to 111 in February 2022; the EVCS usage has steadily increased from 162 kWh to 806
kWh per month; actual charging time more than tripled from 5,232 minutes to almost 16,000
minutes; and at 4 miles per kWh, that is 16,232 miles or a reduction of GHG emission of
apparently 12,750 pounds of carbon dioxide.?°

19 California Energy Commission (2021) “2021-2023 Investment Plan Update for the Clean Transportation
Program,” Commission Report, CEC-600-2021-038-CMF.

20 Teebay, Richard. County of Los Angeles. 2022. Electric Vehicle Charging at County of Los Angeles South
Vermont Street Location. California Energy Commission. Publication Number: CEC-600-2022-047.
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Cities that are in the Progressing scenario have some existing EV infrastructure that needs to be expanded
into a more robust network. Cities in the Progressing scenario may want to prioritize locations that
provide a wider accessibility to the public and promote increased usage, specifically types of land use that
are high density, such MUDs.2! EVCS should continue to be focused on high-capacity locations such as
shopping centers, restaurant, public services / post offices, civic centers, and theaters for high visibility and
growing the EV network. Additionally, EVCS should be located in DACs and lower-income areas to reduce
barriers to EV ownership.

Objectives:

e Locate new EVCS in high-capacity locations
e Locate new EVCS in high density locations
e Prioritize DACs and low-income areas

e  Prioritize areas with some EV ownership

Cities in the Progressing scenario are working to build up an EV infrastructure network and locate publicly
available charging stations in areas that are starting to see EV ownership increase. Progressing cities
scored areas with mid-range current EV ownership the highest. The reasoning is that cities in the
Progressing scenario are focusing EV charging stations in areas that are attempting to increase EV usage
and capacity for charging. Progressing cities are moving beyond areas that already have EV charging
stations to areas that need increased support. Similarly, in Progressing scenario the assumption is that
cities would want to locate new EV charging stations in a mid-range distance existing or planned EV
charging stations, thus boosting the amount of EV chargers in an area as well as growing the overall
geographic network of EV charging stations.

Cities that are in the Initiating scenario have little to no existing EV infrastructure and are looking to create
a network. These Cities may not have made EV infrastructure a priority due to limited funding and/or
minimal demand from their communities. This may result in a “chicken or the egg” scenario where
minimal EV ownership has not triggered demand for EV infrastructure and private investment may avoid
these areas due to low forecasted utilization rates. Initiating cities, like cities in the Progressing scenario,
also prioritize areas that have high-capacity locations such as shopping centers, restaurant, public services
/ post offices, civic centers, and theaters to ensure areas of high visibility and use are covered by the
network. Initiating cities also prioritize locations that provide accessibility to the public and promotes
increased usage, specifically types of land use that are high density, such as MUDs. Yet, Initiating cities
and regions are different from the Expanding cities, in that they are concentrating on placing charging
stations in areas with high existing EV ownership to ensure usage of the new charging stations and
support an increase in EV ownership. Additionally, these cities may choose to prioritize placing EV
charging stations in DACs to increase equity and improve access to EV infrastructure. However, unlike the
Progressing and Expanding scenarios, the Initiating scenario would initially focus on areas where the
median household income levels are higher. Higher income households are more likely to own EVs or to
purchase EVs in the future and locating charging infrastructure in these areas may increase EV usage.

21 JR. DeShazo (2021) “An Electric Vehicle Charging Station Siting Strategy for the South Coast: Expanding
Opportunities in Multi-unit Dwellings and Workplaces,” UCLA Luskin Center for Innovation, Mobile Source
Review Committee (MSRC), and Clean Transportation Funding.
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Objectives:
e Locate new EVCS in high-capacity locations
e Locate new EVCS in high density locations
e Prioritize areas with higher EV ownership

Cities and regions in the Initiating scenario are creating a new EV charging network and should target on
locations that are highly trafficked where EVCS would be highly utilized. Conversely, to the Expanding and
Progressing cities, initiating cities scored locations with high current EV ownership with the highest points.
The reasoning is that cities in the Initiating scenario are focusing EV charging stations in areas that have
high EV ownership and usage, which will have an immediate demand for new EV charging stations.

SCORING

The scoring provides point values for a set of criteria to evaluate how each parcel within a city is rated as a
site for potential EVCS. Each criterion is given a score of 0, 1, 3, 5, 7, or 10 points, with 0 points
representing the lowest score and 10 representing the highest. It was important for a range of scores for
the criterion to reflect the variability of EV readiness, as well as geographic and demographic difference,
between the various cities. Parcels that received the highest score (10 points) for a particular criterion have
attributes that would be optimal or highly prioritized for the placement of an EV charging station. Parcels
were given a score for each criterion and received a total score value. Parcels that received the highest
scores are recommended for further site investigation. Parcels with the lowest scoring brackets are
suboptimal for placement of EVCS in the near-term based on the evaluation criteria but could be
considered as the EVCS network expands.

EVALUATION CRITERIA

Multiple criteria were used in the suitability analysis and include a range of variables including
demographics, site type, accessibility, equity, high-capacity, convenience, transit, environment, or
employment. Each of the Three Scoring Scenarios for Cities are scored on the same 0 — 10-point scale,
with 10 points as the highest score per each criterion. However, each of the Three Scoring Scenarios for
Cities have slightly different prioritizations for various criterion. The breakdown of scoring for individual
criterion for each scenario is outlined in Appendix A.

SITE SUITABILITY ANALYSIS RESULTS

Each suitability analysis scenario was performed for each county in SCAG, as well as for each participating
City. As an example, the maps for LA County are shown in Figure 6, Figure 7, Figure 8, and Figure 9.
Complete results for each County and City are in the Appendices. As previously mentioned, the multiple
scenarios can be used by developers, planners, and other stakeholders to help target EVCS projects
throughout the SCAG region. There may be additional benefits for cities earlier in the EV journey as
comparing the Initiating, Progressing, and Expanding scenarios creates a roadmap of how to target EVCS
over time. Comparing all the scenarios against each other can provide useful insights such as:
e Areas that score high across all scenarios may warrant additional consideration for near term
outreach, evaluation, and installation
e Areas that score low across all scenarios can be avoided and thus save stakeholders time by
focusing on other prioritized sites
e Areas that score low in some scenarios, but high in others can help inform the timing of when
sites should be targeted for outreach, evaluation, and installation
A few examples of these situations occurring in LA County include:
e The blue circle shows that the area around Pomona is generally high scoring across all scenarios
and could be a prime target for future evaluation.
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The purple circle shows how the northwestern portion of the county scores higher as the
scenarios move from Initiating, Progressing, to Expanding, which shows how initially unlucrative
sites become a higher priority after EV infrastructure in the prime areas have been targeted.

The red circle in the northeastern portion of the County scores low across all scenarios and should
generally not be considered

These same types of insights can be found in each County and within each City. Other notable takeaways
from the suitability analysis:

In rural areas, sites near freeways or other major travel corridors score slightly higher than the
surrounding areas. This may help highlight current or future Alternative Fuel Corridors for specific
funding sources.

Several variables were based on distances from existing reference points. This creates a clustering
of sites that all score similarly. In certain situations, this could lead to developing a project that
serves multiple sites or end users.

o For example, in some Cities there are multiple blocks of small MUDs such as duplexes,
triplexes, and quadplexes. While MUDs this small are more likely to have dedicated off
street parking or private garages, renters may have limited control over installing EVCS at
these locations or there may not be enough off-streety parking to serve all tenants. In
situations where these sites score high, they may make for good candidates for Level 2
curbside charging. One charger could potentially serve multiple nearby MUDs. This is an
example where Cities could install chargers to support traditionally hard to reach
populations.

It should be noted that there are some limitations to this analysis.

The analysis was completed at the parcel level based on data maintained by each county. There
are cases where multiple parcels make up a single contiguous property, such as a large
commercial plaza. Site evaluations should then be conducted at the property level.

In some cases, data may not be fully up to date or differences in nomenclature may result in
inaccurate scoring. One example occurred in the City of Glendora. Upon City review of their
suitability results, it was determined that parcels alongside major travel corridors in the City —
Grand Avenue and Route 66 — did not score high because their land use classification was
“Specific Plan”. Has the parcels been listed as “commercial” they would have scored higher.
The suitability analysis excluded single family residential parcels as that was not a priority of this
study. Most EV owners at single-family properties are expected to be able to meet most of their
charging needs at home.

The suitability analysis cannot account for certain site-specific features that influence the viability
or cost effectiveness of installing EVCS.

o A dataset that included the number of parking stalls on a parcel was not available. If this
dataset were available in the future, larger parking lots could be prioritized to result in
larger, more cost-effective buildouts.

o There was no dataset that includes the parking stall configuration which influences how
ADA requirements can be met.

The analysis does not consider grid capacity or distance to potential utility interconnection points.

o Based on stakeholder feedback from utilities, projects with a nameplate load less than
500kW are typically within utility planning forecasts and is not expected to be an issue for
most smaller buildouts. Sites with DCFC may face utility grid capacity constraints.

o Datasets for possible grid interconnection points were not included and should be
evaluated during site evaluations.
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FIGURE 6. LA COUNTY REGIONWIDE STANDARD EVCS SUITABILITY RESULTS
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FIGURE 7. LA COUNTY INITIATING EVCS SUITABILITY RESULTS
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FIGURE 8. LA COUNTY PROGRESSING EVCS SUITABILITY RESULTS
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FIGURE 9. LA COUNTY EXPANDING EVCS SUITABILITY RESULTS
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SITE EVALUATIONS

OVERVIEW

The suitability analysis was performed for each participating City for all four scenarios. Then a review of
the top scoring sites was completed to select specific sites for evaluation. Site evaluations were completed
based on the City's current EV infrastructure status. Site evaluations did not use the results of the regional
baseline scenario. A review of the publicly available EVCS within each City was completed to determine its
infrastructure status and then categorized per the following:

o Cities with two or fewer sites that contained charging stations were classified as “Initiating”

e Cities with more than 100 charging stations were classified as "Expanding”

e All other Cities were classified as “Progressing”

As EVCS infrastructure continues to grow, additional metrics to categorize cities into these different EV
infrastructure statuses may include looking at chargers on a per capita basis, density basis, or in relation
to EV ownership rates.

A total of 200 sites were evaluated throughout the SCAG EV Study: 100 detailed site evaluations and 100
basic evaluations, broken down in Table 15. Detailed site evaluations include a conceptual layout for a
possible EVCS project and a construction cost estimate. Basic site evaluations include general site
information and recommended EVCS, but do not include conceptual layouts or cost estimates.

TABLE 15 - SITE EVALUATION BREAKDOWN

Number of Detailed and Basic
(of] EVSE Infrastructure Status Site Evaluations (each

Anaheim Expanding 7
Artesia Initiating 5
Baldwin Park Initiating 5
Covina Progressing 5
Culver City Expanding 5
Diamond Bar Progressing 5
Glendora Initiating 5
La Puente Initiating 5
La Verne Initiating 5
Long Beach Expanding 8
Los Angeles Expanding 10
Monrovia Initiating 5
Pico Rivera Initiating 5
Redlands Progressing 5
Rosemead Initiating 5
San Dimas Progressing 5
South El Monte Initiating 5
Walnut Progressing 5
Total N/A 10
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SITE SELECTION PROCESS

As sites were selected for evaluation, top scoring sites may have been excluded from evaluation for a
variety of reasons including but not limited to:
e Lack of or prohibitively small parking lots
e MUDs without open, shared or visitor parking areas such as:
o MUDs with private parking such as detached garages for each unit,
o MUDs with no off-street parking. Curbside charging was generally not a consideration for
the site evaluations, though City's may consider it beyond this study.
e Sites with vacant lots with no nearby amenities

After filtering through unviable sites, a list of top-scoring sites was sent to City stakeholders for review
and input to further guide the final site selection process. Cities were asked which sites they wanted to
include in the detailed site evaluations or removed for any reason. For instance, a site with plans to be
redeveloped or demolished would not be included in the analysis. Generally, if a site was going to be
redeveloped, new construction building codes would already require minimum amounts of EVCS
infrastructure, and thus there would be minimal benefit to completing a site evaluation under this study.

Throughout this process Cities were very interested in including a publicly owned site, such as parks or
City Hall in the detailed site evaluations because they could implement that project directly. In many cases
publicly owned sites were not among the highest scoring sites, so Cities were allowed to include one site
of their choosing regardless of how it scored. Several Cities that elected to provide a site for evaluation
were publicly owned.

After Cities provided feedback to the initial list of sites, five of the highest scoring sites were selected for
detailed site evaluations, including any City-requested sites. Cities were given another opportunity to
provide feedback on the detailed site evaluation list or include a City-owned site if one was not provided
during the previous step. Cities generally wanted to see a variety of site types in the final selection. Any
remaining top-scoring sites were allocated for basic site evaluations, up to the total allocated for each City
in Table 15.

A full summary list of sites included in the detailed and basic evaluations are included in the Appendices.
Some overview statistics of all the sites including in the detailed and basic site evaluations are
summarized in Table 16. The total number of charging ports for each City included in the evaluation is
summarized in Table 17.

TABLE 16 - OVERVIEW OF SITE EVALUATIONS

Site Characteristics Detailed Slte Evaluations | Basic Site Evaluahons | Total |

Site is an MUD 59
Site is publicly owned 1 1 7 18
Site is in a DAC 51 54 105
Eligible for SCE Charge Ready 63 40 104
Eligible for NEVI/CALEVIP 2.0 2 1 3
Total Number of Level 2 Ports 784 584 1,368
Total Number of DCFC Ports 31 42 73
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TABLE 17 — SITE EVALUATION CHARGING PORT TOTAL

Anaheim 115 1 116
Artesia 47 4 51
Baldwin Park 80 0 80
Covina 29 2 31
Culver City 62 B 65
Diamond Bar 53 1 54
Glendora 85 1 86
La Puente 76 2 78
La Verne 41 1 42
Long Beach 87 2 89
Los Angeles 231 21 252
Monrovia 87 3 90
Pico Rivera 125 14 139
Redlands 58 8 66
Rosemead 38 0 38
San Dimas 41 4 45
South El Monte 56 0 56
Walnut 57 6 63
Study Total 1368 73 1441

DETAILED SITE EVALUATIONS

Detailed site evaluations were completed for top scoring sites. Detailed site evaluations consist of a
conceptual layout and rough order of magnitude (ROM) cost estimate to install the recommended
quantity and power level of chargers. These detailed site evaluations are not engineering drawings and
are meant to be used as a starting point for Cities to develop potential projects with community
stakeholders.

The design guidelines in Table 18 were used to determine the quantity and type of chargers
recommended for each detailed site evaluation. Construction cost estimates were developed for each site
evaluation. Cost estimates are broken up into three major cost categories: electrical upgrades (meters,
panels, etc.), civil upgrades (ADA, trenching, etc.), and EVCS equipment.

TABLE 18 — EVCS DETAILED SITE EVALUATION DESIGN GUIDELINES
Equipment Placement of | Stalls closer to an identified utility power source are preferred to those
Siting chargerson a | further away. Where possible, prime parking stalls (those closest to main
parcel site amenity) are avoided based on historic aversion of site hosts to
consume prime parking for charging services.
Visibility from | Charger locations with better visibility from surrounding areas are
surrounding preferred
areas
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Basis of Design/ Assumption

Equipment = Quantity of

and Stall
Scoping

Civil
Design

Level 2 (L2)
charging stalls

Quantity of
Level 3 (L3)
charging stalls

Quantity of
accessible EV
charging stalls

Type of
charger
proposed
Level 2 (L2) or
DCFC

Selection of
bollards vs.
wheel stops
for charger
protection
Asphalt finish
treatment
Asphalt depth
Trenching
specification

L2 EV charging stall quantities are based on mandatory measures
detailed in the 2019 California Green Building Standards Code for new
projects®. Prescribed quantities are based on total number of parking
spaces provided for all types of parking facilities in accordance with
Tables 5.106.5.3.3 (Non-Residential) or 4.106.4.3.1 (Residential).
Calculations for required number of EV spaces shall be rounded up to
the nearest whole number. This is exceeded for MUDs, where each stall is
assigned a charging port.

While the total quantity of EV charging spaces detailed in the 2019
California Green Building Standards Code does not apply to retrofit
projects, it is used to provide guidance on target charging stalls
quantities for SCAG EV charger site evaluations.

L3 EV charging stall quantities based on mandatory measures detailed in
the 2019 California Green Building Standards Code for new projects. L2
port conversion to L3 based on 2022 California Green Building Standards
Code where one DC fast charger port supplements five L2 charge ports
as identified in Tables 5.106.5.3.3 (Non-Residential) or 4.106.4.3.1
(Residential). Calculations for required number of EV spaces shall be
rounded up to the nearest whole number.

The required quantity and type of accessible charging stalls is based on
the California Building Code Section 11B-812 for van accessible, standard
accessible, and ambulatory stalls. Quantities are prescribed based on the
total number of EV charging stalls at a facility. Stall dimensions, charger
placement, grading, reach, and identification is based on the same code.
Exemptions include fleets and sites with reserved or assigned parking
like apartment buildings or condominiums.

L2 chargers are proposed in most cases except where (1) the SCAG city
specifically requests DCFC, (2) DCFC already exists at the site, (3) where
the quantity of proposed L2 chargers would be an excessive space
burden on the property (20+ charging ports), or (4) at sites with limited
parking and an existing short dwell time use such as gas stations or
quick service restaurants.

Wheel stops are scoped where possible based on cost efficiency. Bollards
are scoped where added protection is required, where L3 chargers are
proposed, or where wheel stop placement will not prevent a vehicle from
hitting the charger such as wall-mount chargers in a parking garage with
limited space at the head-end of the stall.

Asphalt surfaces assumed to be slurry sealed and striped as part of the
construction project. Concrete surfaces assumed to be striped.

Asphalt repairs over backfilled trenches assumed to be 7" thick.

Trenches assumed to be 24" wide and 36" deep. Backfill assumed to be
native soil compacted to minimum 95% under any finished surfaces and
90% in planters.

22 Codes (ca.gov)
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Basis of Design/ Assumption

Site
Protection

Electrical
Equipment

Utility
Power

Electrical
equipment
protection
Surface
restauration

Accessible
Path of Travel
(POT)

Accessible
charging stall
grading

Temporary
fencing and
trench plates
New service
vs. existing
service

Service and
panel sizing

Equipment
footprint

Point of utility
connection

Electrical panelboards and distribution equipment protected with
standard concrete embedded or removable utility bollards at maximum
spacing of 4'6."

Assumes disturbed surfaces (finished or unfinished) are restored to
match the existing condition. Examples: turf removed for trenching is
restored with sod, trenching through concrete is repaired with like,
asphalt patch-backs are matched to existing asphalt spec.

Any existing POT is assumed to be code-compliant unless noted.
Accessible improvements related to EV charger installation end at the
connection to an existing POT. Where accessibility rules apply and where
the is no apparent POT, a new POT is proposed however no
determination of ADA-compliant slopes are made.

Assumes new accessible charging stalls, access aisles, and POT will be
regraded to code-compliant slopes and taper/ rise to match existing
grades outside of the accessible area footprint. No determination is
made as to the overall feasibility of regrade and match scope, only that
asphalt and concrete removal/ replacement quantities are included in
the project.

Assumes contractor use of temporary fencing and trench plates to
secure work area and safe-off trenches for the duration of construction
activities.

In most cases new utility service is assumed for proposed charging
circuits to leverage EV-specific rates, SCE make-ready programs, and
because existing panel loading information is not available. On a case-
by-case basis, existing service is proposed as an alternative option for
small projects, e.g., two L2 chargers can be assumed to tie into existing
building electrical infrastructure.

New electrical service power requirements are based on anticipated new
EV charging load in Kilovolt-Amperes (kVA) at 480V or 208V AC. No
charge management software or load-shedding capabilities assumed.
Chargers treated as "continuous loads" per the California Electrical Code.
Equipment spec conservatively assumes 480V utility feed to 480V meter
main, dry step-down transformer, and 208V/120V distribution board for
L2 chargers.

Assumes footprint for concrete housekeeping pad for meter main service
panel, transformer, and distribution panel for L2 chargers. No
transformer or 208V distribution assumed for L3 chargers. Wall-mount
equipment assumed for small projects where applicable.

Where visible, anticipated point of connection to the utility distribution
network is identified on the site plan (underground vault, existing pad-
mount utility transformer, power pole, or pole-mount transformer). No
loading or availability determination is included in the evaluation.
Viability of proposed utility connection is subject to utility review and
Local Planning design.
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Basis of Design/ Assumption

Cost

Siting of new
utility
structures and
equipment
Quantities

Conduit
materials

Wire materials
General
conditions
(GCs)
Exclusions

When evident, a footprint of proposed utility equipment is shown on the
site plan. In most cases, utility equipment is not shown as it is subject to
utility Local Planning design.

Material takeoffs estimate the quantities of demolition/ export, wire,
conduit, trenching and backfill, asphalt concrete paving, concrete pads,
curb, and gutter, bollards, landscape repair, chargers, etc.

All above grade conduit exposed to damage assumed to be rigid metal
conduit (RMC), above-grade interior conduit not subject to damage
assumed to be electrical metallic tubing (EMT), and below grade conduit
assumed to be Polyvinyl Chloride Conduit (PVC).

All wire assumed to be stranded copper (CU) THHN or XHHW.

GCs included in each individual project and assumed a construction
duration of five weeks.

Not included in Rough Order of Magnitude (ROM) estimates are utility
civil and electrical costs, permit fees, special inspections, design fees,
consultant fees, additional ADA site upgrades (if required), DSA fees, or
code-required upgrades to existing charging stalls.

The final list of detailed site evaluations included a variety of site types among the cities. Complete site
evaluations for each City are included in the Appendices and use the template shown in Figure 10 and
Figure 11. The template is available on SCAG's website for Cities that wish to conduct further site
evaluations beyond this Study. For cities in the SCAG region that did not participate in this study,
conceptual level plans for desired site locations may be developed using this template and
aforementioned design guidelines. The following samples (Figure 12, Figure 13, Figure 14, and Figure 15)
illustrate different typical projects, how EVCS type, quantity and placement were determined, and other
notable takeaways.
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Artesia Park provides an example of a relatively simple, cost-effective Level 2 EVCS project (Figure 12).
The park has a large open parking lot that can accommodate many EVCS. Larger buildouts are typically
more cost effective on a per-port basis since fixed costs such as a new electrical service or ADA
improvements can be spread out among more charging ports. Larger, more cost-effective projects are
more likely to qualify for SCE's Charge Ready Program which heavily subsidizes the cost of EVCS
infrastructure and provides rebates on qualified charging stations, though at the time of this report SCE’s
Charge Ready program for light duty vehicles is currently on hold due to being oversubscribed. At this
location, EVCS can be installed close to potential utility power and ADA improvements are relatively
minor. This results in an average cost of $18,153 per port.
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FIGURE 12. SAMPLE SIMPLE LEVEL 2 DETAILED SITE EVALUATION
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Figure 13 illustrates a relatively simple Level 2 EVCS project at a small MUD in South El Monte. EVCS are
installed in each surface stall so that each tenant would have access to a charging station. Installing as
many charging ports as possible at this location would increase the overall cost effectiveness on a per-
port basis. It is assumed that each stall would receive a dedicated 7.2kW charging port but sharing
multiple chargers on a single circuit could be considered given vehicles would likely charge overnight.
Since only four EVCS are proposed at this site, all the EVCS could be shared on one or two 40A circuits.
This could help limit electrical upgrade costs. Since EVCS would be dedicated to specific tenants, this
project would be exempt from ADA requirements. This project would have an estimated average cost of
$19,168 per port.
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FIGURE 13. SAMPLE MUD DETAILED SITE EVALUATION
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Figure 14 illustrates a smaller, more expensive Level 2 EVCS project at a housing community in San Dimas.
This small housing community provides an example of townhomes and condos that each have their own
private off-street parking, as well as shared visitor parking. This community has multiple small visitor
parking areas, usually consisting of a few stalls each, that were considered for EVCS. In this example only a
couple of EVCS would be installed, and parking stalls were further away from potential power sources. The
visitor lots had no existing ADA features, so access aisles and curb ramps would need to be installed.
Overall, this results in a much more expensive project with an average cost of $41,237 per port. A
developer would likely need to coordinate with the HOA to implement this project. The challenges do not
mean that the site should not be considered for EVCS, but it highlights the variability in EVCS project costs
and some of the limitations of the suitability analysis and when design guidelines could be modified. If
two or three more EVCS were added to the project, it may increase the overall cost effectiveness.
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FIGURE 14. SAMPLE DIFFICULT LEVEL 2 SITE EVALUATION
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Figure 15 showcases an example that lends itself to DCFC as oppose