THE CITY OF FREDERICK
MAYOR AND BOARD OF ALDERMEN
RESOLUTION NO: 18-04
A RESOLUTION concerning
THE ADOPTION OF A PLUG-IN ELECTRIC VEHICLE CHARGING INFRASTRUCTURE
IMPLEMENTATION PLAN
WHEREAS, the goal of a Plug-In Electric Vehicle Charging Infrastructure Implementation Plan
is to further the City's progress in sustainability efforts;
WHEREAS, the Plug-In Electric Vehicle Charging Infrastructure Implementation Plan is
consistent with the suggested actions in the City's 2016 Sustainability Plan and with the
Environment Element of the 2010 Comprehensive Plan by promoting energy savings and air
quality through design and building construction methods;
WHEREAS, plug-in electric vehicles improve air quality by reducing tailpipe emissions;
WHEREAS, providing plug-in vehicle infrastructure will encourage electric vehicle tourism and
support garage orphans, those residents who do not have dedicated off-street parking;
WHEREAS, a Plug-In Electric Vehicle Charging Infrastructure Implementation Plan will
establish the City as a sustainable leader in the state of Maryland; and
WHEREAS, a Plug-In Electric Vehicle Charging Infrastructure Implementation Plan will
establish the City of Frederick as an electric vehicle hub in the region; and
WHEREAS, the Board of Aldermen has held two public workshops on September 13, 2017 and
January 17, 2018 to discuss and receive public comment on the Plug-In Electric Vehicle Charging
Infrastructure Implementation Plan.
NOW, THEREFORE, BE IT RESOLVED THAT THE BOARD OF ALDERMEN OF THE CITY OF
FREDERICK hereby adopts the "The City of Frederick Plug-In Electric Vehicle Charging
Infrastructure Implementation Plan", attached hereto as Exhibit A and incorporated herein.
ADOPTED AND APPROVED THIS 1st DAY OF MARCH, 2018.
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Executive Summary
This Plug-In Electric Vehicle Charging Infrastructure Implementation Plan for The City of Frederick
project evaluated the current conditions, develops projections of the future need for Plug-In Electric
Vehicle (PEV) charging infrastructure, and compiles other relevant information to create a roadmap for
increasing the number of PEV charging points in the City. The Plan incorporates the following data
analysis and information collection.


Vehicle population – Evaluating current PEV population and projecting for future PEV
population (pessimistic to optimistic) of 5, 10, 15, and 20 year time horizons.



Charging infrastructure options – Recommending hardware, business ownership and operation
models, interoperability, and operations and maintenance.



Relevant experience from similar jurisdictions



EV charger and parking locations – Analyzing the current PEV charger infrastructure, along
with additional parking locations where PEV chargers could be installed (including analyses for
each Neighborhood Advisory Council area and business that support PEV chargers on their
property), identifying garage orphans where home charging is more challenging, and suggesting
locations for new PEV chargers.



Codes, zoning, permits, inspections, and compliance – Reviewing the City’s zoning, codes,
permitting, and inspection codes to determine if updated, or new, language is needed to streamline
the process to remove objections to private PEV charger investment. Suggesting language changes
based on examples from other jurisdictions to give the City a solid starting point.

Phase I – Current Conditions
PEVs include battery electric vehicle (BEV) and plug-in hybrid electric vehicle (PHEV) models. BEVs
use a battery pack store the energy and an electric drivetrain to propel the vehicle. Because of this, BEVs
have larger battery packs than PHEVs. PHEVs operate similarly to HEVs, but have a larger energy
capacity battery pack and can be charged by electric power from the grid. Frederick County has 420
registered PEV. The county ranks 7th (out of 24) in total PEVs and percent of total PEVs in the state.
Figure ES-1 shows the number of registered PEVs and percent of total vehicles by county for Frederick
and neighboring Maryland counties. The majority of registered Frederick County PEVs are in, or nearby,
the City. PHEVs account for 72% of the PEVs in Frederick County.
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Charging stations are categorized by
their charge rates and the form of
power delivered (i.e., alternating
current [AC] or direct current [DC]).
Charging times for each specific
vehicle vary depending on power
electronics, state of charge, battery
capacity, and level of charging station
used. The charging levels are: 1) AC

Figure ES-1: Summary of Registered Maryland PEVs by County

Level 1 (1.9 kilowatt [kW]), 2) AC Level 2 (up to 17.2 kW,
but typical is 3.3 kW or 6.6 kW). DC Fast Charge (DCFC)
(20-50 kW typical). Figure ES-2 shows the public PEV
chargers in and nearby the City. Most public AC Level 2
and DCFC stations can be managed by a charging network
(for a fee) that can collect payments from users and limits
use of the station to charging network members. Figure
ES-3 shows a public AC Level 2 and DCFC in the City.
Demographics – The population, households, employment,
vehicle ownership, land use, roadway use, and parking
inventory were analyzed to determine the baseline
conditions. The analysis was completed primarily to identify
“garage orphans” that will require public charging support
to enable PEV ownership. “Garage orphans” refers to
potential PEVs owners who must use on-street parking (with Figure ES-2: Public PEV charging stations near
minimal potential access to charging) at their residences.

The City

Figure ES-4 shows the areas of the City where garage orphans are concentrated.
Public parking in the City is a combination of City-owned, residential, commercial, and retail. The City
owned parking includes five garages (2,483 spots), two lots (178 spots), the Harry Grove Stadium (1,020
spots), and a proposed sixth garage (650 spots). Installing PEV chargers at city-owned parking facilities
will be one piece of the city’s charging infrastructure. There are also approximately 5,500 parking spots in
privately-owned parking lots (~1,500 are publicly-available).
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Best practices from other municipalities, states, and
the federal government were reviewed to incorporate
into the City’s plan. These included zoning,
permitting, inspection, codes, PEV charger-equipped
spot parking enforcement approaches, charging
station ownership models and funding sources

Phase II – Looking Forward
The Phase I households, population, employment,
and travel demand analysis was extended to include
projections of their change over time (5, 10, 15, and

Figure ES-3: Fuji Electric CHAdeMO DCFC and
SemaConnect AC Level 2 chargers at MOM's Organic
Market

20 year time horizons;
2016, 2020, 2025, 2030,
2035, and 2040). This
information along with
other information was
used to develop
projections of how the
PEV population that live
and work in the City could
change. This information
was used to develop
recommendations for PEV
charger types/technology
and example PEV charger
locations.
Recommendations were

Figure ES-4: City of Frederick Off-Street Parking and Probable Garage Orphan
Locations

also developed for: PEV charger ownership/usage charge options; code, standard, policy changes; how to
incentivize PEV charger installation by private entities.
Population/household growth trends are projected to be highest in the 2020 and 2030 timeframes in the
following areas of the City (Figure ES-5). The areas most impacted are:


Northeast, east, and southeast periphery – Served by the northern part of Monocacy Blvd. (i.e.,
TAZ #2917, 2916, 2920, 2915, 2918, and 2925)
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Western periphery – west of US 15, including the areas south and north of US 40 and north along
the western side of the City up to, but not including Fort Detrick (i.e., TAZ #2837, 2839, 2838,
and 2930)

This implies new construction will be needed to satisfy the population and housing growth needs. Home
charging will be possible for these residents, whether dedicated spots or shared lots/garages.

Figure ES-5: Projected population change from 2016 to 2030

Many of the highly urban downtown areas are already densely populated and significant housing
increases are not possible. Areas with currently high population densities (the Central Business District
and the area west to US 15) were identified in Phase I as having a high probability of having residents
classified as “garage orphans” due to limited garage and off-street parking potential. Most of these areas
are already very densely populated, and are not predicted to experience significant growth. However, the
areas near East South Street and East Patrick Street currently have dense populations and are projected to
experience growth as shown in Figure ES-6. Public PEV charging solutions will likely be needed to
support these “garage orphan” PEV owners.
ES - 4
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Employment – Growth follows a
different trend to the population
trend. Employment growth is
projected to be highest in the:


Northeast, east, and
southeast periphery –
Served by the northern part
of Monocacy Blvd. (i.e.,
TAZ #2917, 2916, 2920,
2915, 2918, and 2925)



Western periphery – West
of US 15, including the
areas south and north of
US 40 and north along the

Figure ES-6: Residential Areas with the Potential for Increased Garage
Orphans

western side of the City up
to, but not including Fort Detrick (i.e., TAZ #2837, 2839, 2838, and 2930)
The highest employment growth in the near-term is forecast in the central portion of the city east of US
15 and in the eastern periphery around Monocacy Boulevard. The central portion of the city will continue
to have the highest rates of employment growth into the future along with the Central Business District
and the eastern periphery.
Travel Patterns – 2040 roadway volumes were developed by applying the growth factors derived from
the MWCOG model to the existing traffic counts in Frederick County/City. Figure ES-7 shows the
change in traffic volume from the baseline. The most impacted roadways in the City will be US 15,
Monocacy Boulevard, Opossumtown Pike, West Patrick Street (west of US 15), Market Street, 7th Street,
Liberty Road, and Baughmans Lane.
PEV Adoption – Future PEV population projections in the City were developed using current market
penetrations, projected Frederick population growths, and estimated future PEV market penetration data
(Figure ES-8). The data show a large PEV population growth even with low oil prices.
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PEV Charging
Home charging will meet roughly 60% of
charging needs. The City should
encourage these installations and
facilitate the process to the remove
barriers to their installation. For
dedicated garage, carport, or driveway
parking the City should: 1) share PEV
charger information to educate residents
on the technology options, 2) share PEV
charger installation best practice
guidance, 3) consider establishing an
online residential PEV charging station
specific permitting process if the existing
general permitting process becomes
inefficient or overwhelmed with
applications, and 4) educate and train staff
on PEV charging station technology and
installations. For dedicated and shared
multi-dwelling unit (MDU) parking

Figure ES-7: Predicted 2040 Frederick City Daily Traffic Volume
Summary (change from baseline)

should educate, encourage, or require
property owners to install charging stations/the required
infrastructure to enable these vehicles to be charged
(Figure ES-9).
Challenges associated with on-street parking
charging include: parking spot availability, electrical
power, right of way, and protection, however solutions
are available. Several cities are exploring and testing
strategies for installing curb-side charging stations.
Some solutions mount and power the station from a
utility pole or light pole (Figure ES-10). On some
streets, stations could be installed along the curb and
on/near the sidewalk (Figure ES-11). The electrical
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2040
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conduit would be run under the sidewalk. This approach would
eliminate the need for residents to run electrical extension cords
across sidewalks to charge their vehicle. Bollards to protect the
station and avoid existing utility wires or pipes would also be
required. (Note: actual parking spaces would require additional
space markings and signage.) Another potential solution is to
allow PEV owners to install a personal charging station at the curb
where residents typically park on the street, provided they pay for
the station and installation. This approach would require input
from the City Planning Department, Engineering Department, and
(potentially) the Historic Preservation Committee.
Workplace charging will meet roughly 35% of charging needs.
Most workplaces view charging as an employee perk, similar to
bike racks, transit passes, and fitness memberships, to attract and

Figure ES-9: MDU charging station
installed on a post and powered from an
outlet

retain quality workers, so may offer
charging for free. Helping
workplaces understand the charging
station installation options and
operational strategies will allow
more businesses to realize that
providing charging to employees
does not have to be a huge
investment of time or effort if done
right. The City should provide
resources and best practice guides
to local businesses about workplace

Figure ES-10. Utility pole mounted charging stations

charging. The City could also facilitate meetings and workshops for information sharing with workplace
real estate owners and operators for them to better understand charging station deployment strategies.
Public PEV charging will be needed at parking locations such as municipal lots or garages, transit
parking, and retail venues serve employees, residents, commuters, visitors, tourists, and nearby business
clients. Public charging station installations should use commercial-grade equipment (more durable than
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residential grade). Figure
ES-12 identifies potential
locations for public charging
(AC Level 2 and DCFC).
PEV Charger Network –
City-wide PEV charging
infrastructure will be a
combination of location types
(home, workplace, parking
garage /lot, private, and
public), ownership types (Cityand privately-owned), station

Figure ES-11: Example street parking charger installation scenarios

types (AC Level 1, AC Level 2, and DCFC), and free/for fee chargers. A small percentage of the chargers
will be public chargers. A portion of the public chargers will be City-owned. Table ES-1 summarizes the
PEV population projections. Table ES-2 summarizes the estimated projected PEVs that will require

Figure ES-12: Current and future potential public AC Level 2 and DCFC locations
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public charging at City garages/lots for daily charging (assumes the City will provide 50% of public
charging).
Table ES-1: PEV Population Projections
Case
Low Oil
Reference
High Oil

2017
239
239
239

2020
793
793
793

2025
3,172
3,612
4,898

2030
7,437
8,709
12,198

2040
14,709
18,133
27,525

Table ES-2: Projected PEV Population Requiring Public Charging at City Garages for Daily Charging
Case
Low Oil
Reference
High Oil

2017
6
6
6

2020
20
20
20

2025
80
91
123

2030
186
218
305

2040
368
454
688

Partnership Development – a majority of the PEV charging stations in the City will be installed and
operated by others. Because of this, the City should focus on: 1) facilitating the process via PEV friendly
codes, standards, permitting, and inspection (addressed elsewhere in this report) and 2) developing and
growing partnerships with the key stakeholders to educate them about PEVs and to offer support to their
PEV-related programs. Partnerships will be needed with: 1) community organizations, 2) Potomac Edison
electric utility company, 3) property developers/managers (MDU, workplace, etc.), 4) employers, and 5)
retail property owners/managers for potential public charging installations.
Grant Funds – The City should develop a plan for installing charging stations in the City-owned
garages and lots. The plan should also include other public charging locations, including DCFCs to be
comprehensive. The plan will ensure that the City has the necessary information and partnerships needed
to quickly react when grant funding becomes available. The leading expected grant funding providers for
installing PEV charging infrastructure in the near-term are expected to be from the Volkswagen Consent
Decree Settlement Funds and the Maryland Energy Administration.
Plan Recommendations – The following HIGH P RIORITY RECOMMENDATIONS will prepare the City
for PEV infrastructure deployment success and create a PEV-ready environment.
1. Develop a website dedicated to provide information about PEVs and charging stations for
resources and best practice guides in regards to residential, multi-dwelling unit, workplace, and
public charger installations
2. Establish a PEV stakeholder working group and regularly hold meetings
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3. Pursue initial PEV-ready codes, policies, and procedures regarding the creation of new
driveways, vehicle charging stations listed on the City’s Commercial Electrical Permit
Application, Residential Electrical Permit Application, and curbside charging solution for
resident-owned charging stations
4. Educate City personnel, especially permitting and inspector staff, and participate in PEV
initiatives
5. Develop an installation plan for installing charging stations in the City parking garages and lots.
The plan should also include other public charging locations, including DCFCs to be
comprehensive. The plan will serve as a guide and also develop the information necessary to
apply to grant funded programs.
6. Support the development of initial DCFC “shovel-ready” sites. The effort will support initial
DCFC installations and also develop the information necessary to apply to grant funded
programs.
7. Monitor plan progress, technology developments, and update plan
These SECONDARY P RIORITY RECOMMENDATIONS help to facilitate PEV infrastructure deployment
after the high priority recommendations have established a PEV-ready environment in the City.
8. Support a broad education and outreach marketing campaign
9. Support additional opportunities for key City personnel to increase their PEV knowledge
10. Develop and pass PEV-ready codes, policies, and procedures for new developments to install
conduit from individual units out to reserved parking spaces and resident-owned curbside
charging stations
11. Facilitate aggregated PEV charger equipment and installation services purchases for workplace
or public charging station installations
12. Install charging stations in City parking garages and parking lots with grant funding (likely
networked, managed stations) or have the City fund lower cost non-networked stations
If the high priority and secondary recommendations do not result in sufficient charging infrastructure to
facilitate higher levels of PEV adoption the City may decide to incentivize PEV infrastructure deployment
through these LOWER P RIORITY RECOMMENDATIONS .
13. Create a small City-sponsored grant program to co-fund a few example charging station
installations at multi-dwelling units, workplaces, and at public locations.
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The Plan should be reviewed and updated annually. City staff could do the analysis, or consultant
support could be used instead. The review should:
1) Update the PEV population, the numbers/locations of installed/permitted chargers at residences,
workplaces, and public locations including a GIS analysis of the network coverage,
2) Update the population/employer/PEV adoption trend data,
3) Update the projections of the required public PEV chargers (city- and private-owned),
4) Perform a detailed analysis of the PEV charger network at city-owned facilities to understand the
usage, identify successes, identify issues/develop solutions, and determine where additional PEV
chargers are needed to update the long-term plan.
5) Update the PEV charger usage and parking rules for at city-owned parking facilities to correct
any issues/to increase charger usage and parking spot turnover.
6) Update the City’s outreach and partnership activities should to adapt to any changes to overcome
gaps in knowledge and acceptance of PEVs.
7) Review the City Building Department’s permitting and inspection processes to ensure the
processes and Department continue to operate smoothly.
Plan Review and Updates – A detailed Plug-In Electric Vehicle Charging Infrastructure Implementation
Plan program review should be done annually. City staff could do the analysis, or consultant support
could be used instead. The Energetics/Vision Engineering & Planning team could update the data,
analysis, and findings. The review should:
1) Update the PEV population, the numbers/locations of installed/permitted chargers at residences,
workplaces, and public locations including a GIS analysis of the network coverage,
2) Update the population/employer/PEV adoption trend data,
3) Update the projections of the required public PEV chargers (city- and private-owned),
4) Perform a detailed analysis of the PEV charger network at city-owned facilities to understand the
usage, identify successes, identify issues/develop solutions, and determine where additional PEV
chargers are needed to update the long-term plan.
5) Update the PEV charger usage and parking rules for at city-owned parking facilities to correct
any issues/to increase charger usage and parking spot turnover.
6) Update the City’s outreach and partnership activities should to adapt to any changes to overcome
gaps in knowledge and acceptance of PEVs.
Review the City Building Department’s permitting and inspection processes to ensure the processes and
Department continue to operate smoothly.
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1

Project Overview

1.1

Project Goals

The City of Frederick (the City), as part of its overall Sustainability Plan, is evaluating the potential
environmental and cost impacts of expanding the City’s charging infrastructure to support current and
future plug-in electric vehicles (PEV) that reside in, and travel to, the City. This Plug-In Electric Vehicle
Charging Infrastructure Implementation Plan for The City of Frederick (the “Plan”) evaluates the current
conditions, develops projections of the future need for PEV charging infrastructure, and compiles other
relevant information to create a roadmap for increasing the number of PEV charging points in the City.
Specifically the Plan incorporates the following data analysis and information collection.


Vehicle population – Evaluating current PEV population and projecting for future PEV
population (pessimistic to optimistic) of 5, 10, 15, and 20 year time horizons.



Charging infrastructure options – Recommending hardware, business ownership and operation
models, interoperability, and operations and maintenance.



Relevant experience from similar jurisdictions



EV charger and parking locations – Analyzing the current PEV charger infrastructure, along
with additional parking locations where PEV chargers could be installed (including analyses for
each Neighborhood Advisory Council area and business that support PEV chargers on their
property), identifying garage orphans where home charging is more challenging, and suggesting
locations for new PEV chargers.



Codes, zoning, permits, inspections, and compliance – Reviewing the City’s zoning, codes,
permitting, and inspection codes to determine if updated, or new, language is needed to streamline
the process to remove objections to private PEV charger investment. Suggesting language changes
based on examples from other jurisdictions to give the City a solid starting point.

1.2

Frederick Maryland Summary

The City is located in Frederick County which is located in the exurban area of the Washington/Baltimore
metropolitan region. As Montgomery County has become increasingly built-out in recent years, both
Frederick County and the City have seen increasing rates of population and employment growth. As of
the 2010 U.S Census, the population in the City was 65,239 and is estimated to have grown to 70,060 by
the year 2016, which represents a slower growth rate than previous decades, but remains robust in
comparison to the rest of the state. The City is located in the foothills of the Appalachian Mountains and
1
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serves as the gateway into Western Maryland. Major roadways in and/or providing access to the City (as
shown in Figure 1-1) include I-270 which continues southeast to Montgomery County and I-70 which
continues east to the Baltimore Beltway and west to Hagerstown and destinations in the Midwest. U.S. 15
connects to I-270 in the City and continues north to Gettysburg, Pennsylvania and south to Leesburg,
Virginia. Major state highways in the City include MD 85, MD 26, MD 144, and MD 355.

Figure 1-1: Frederick Roadways
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1.3

Project Stakeholders

The following departments within the City contributed to the development of this Plan:






Sustainability staff,
Planning Department,
Buildings/Permitting Department,
Code Enforcement Department, and
Historic Preservation Commission staff.

Input for the Plan was also gathered from several stakeholders, including:









Potomac Edison Company (electric utility),
Maryland Energy Administration,
Tourism Council of Frederick County,
Frederick County Chamber of Commerce,
The City of Frederick Parking Department,
The City of Frederick Sustainability Committee,
The City of Frederick Planning Commission, and
PEV dealerships.
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2

Phase I – Current Conditions

PEV owners and charging station hosts in the City are early adopters that have embraced this inevitable
transition towards electrification in the transportation industry due to the environmental and economic
benefits and interest in the latest technology. With the PEV industry expanding beyond this niche market
with more affordable models that have extended ranges, the adoption rate will increase. This adoption
will likely extend from where the current PEV drivers and charging infrastructure exist since knowing a
PEV driver and seeing the charging infrastructure are the most influential factors in attracting new PEV
owners. Also, the challenges and potential barriers experienced by early adopters provide opportunities to
modify or enhance processes that ease the PEV and charging infrastructure ownership models. Therefore,
understanding the current PEV conditions in the City forms the foundation of the City’s PEV Charging
Infrastructure Implementation Plan.

2.1

Electric Vehicle Population and Charging Infrastructure Analysis

2.2

Plug In Electric Vehicles

PEVs reduce or eliminate the petroleum fuel typically used by conventional internal combustion engine
vehicles and instead use a motor powered by electricity stored in a battery pack to propel the vehicle. The
electrical energy is primarily obtained by connecting the PEV to a charging station on the electrical grid
(a small portion of electrical energy may be obtained from regenerative braking while the vehicle is being
slowed down or excess power from the engine, if it has one). Hybrid-electric vehicles (HEV) have been
popular for over a decade (introduced in the U.S. in 1999). HEVS use an electric motor powered by
electricity (commonly stored in a battery pack) to propel the vehicle or to augment the combustion engine
power. HEVs charge the battery pack using regenerative braking and excess power created by the engine.
HEVs have no option to plug-in and cannot be charged from the electrical grid. The Toyota Prius is one
of the most common HEV models. The Prius is unique because it does not have a conventional internal
combustion engine version. Other major automobile manufacturers’ HEV models are a powertrain option
for cars that also have a conventional gasoline-only powertrain.
PEVs include battery electric vehicle (BEV) and plug-in hybrid electric vehicle (PHEV) models PHEVs
operate similarly to HEVs, but have a larger energy capacity battery pack and can be charged by electric
power from the grid. The Ford C-MAX Energi and the Chevrolet Volt are two examples of PHEVs, but
operate differently. The Toyota Prius Prime, Ford C-MAX Energi, Ford Fusion Energi, and Chevrolet
Volt (Figure 2-1) are popular examples of PHEVs in the City, but designed significantly different. The
Prius Prime and Ford Energi models have smaller battery packs and use the electric motor to augment the
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combustion engine so their electric range is more limited (25 miles for the Prius Prime and 20 for the
Ford Energi models). This strategy minimizes the higher cost electrical components so the overall vehicle
cost is lower. The Volt was designed to function primarily on electrical energy and has a much larger
battery pack so it can go farther on electric power (53 miles). The Volt has a gasoline combustion engine,
but it serves as a back-up power generator for the electrical system once the batteries are depleted rather
than as an additional propulsion system. When a PHEV’s battery pack reaches the lower operating
threshold, the vehicles switch over to operate like an HEV.
BEVs use a battery pack store the energy and an electric drivetrain to propel the vehicle. Because of this,
BEVs have larger battery packs than PHEVs. The Nissan Leaf (shown in Figure 2-2) is the best-selling
BEV and has a typical electric range for most currently available BEVs ($30,000 - $40,000 before
financial incentives). The 2015 and earlier Nissan Leaf models were rated by the U.S. Environmental
Protection Agency [EPA] to have 84 miles of electric range; 2016 and newer models have an option for a
higher capacity battery pack with an EPA-rated 107 miles). The Tesla Model S is another popular BEV.
The Model S has an electric range between 259 and 315 miles depending on the configuration, but it is
also much more expensive ($70,000 - over $100,000 before financial incentives). Some new 2017 BEV
models have an electric range around 200 miles per charge with starting costs around $40,000 (e.g.,
Chevrolet Bolt, Tesla Model 3, and the redesigned Nissan Leaf).

Figure 2-2: Nissan Leaf (BEV)

Figure 2-1: Chevrolet Volt (PHEV)

PEVs are more energy efficient than conventional gasoline vehicles and cost between 50-70% less to
operate per mile. The average efficiency of a PEV is 0.32 kilowatt hours (kWh) per mile, so a 100 mile
PEV trip will use 32 kWh which costs $3.04 at the current electricity cost for City residents of $0.095 per
kWh.1 A comparable conventional gasoline engine car averages approximately 25 miles per gallon, so 4

1

Electricity Local. Frederick, MD Electricity Statistics. Accessed June 27, 2017 from
http://www.electricitylocal.com/states/maryland/frederick/
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gallons of gasoline is needed to travel 100 miles which costs $10.00 with gasoline at an average fuel cost
of $2.50 per gallon.
Electric motors require much less maintenance than gasoline engines (e.g., no oil to change), so PEVs
typically have lower maintenance costs. The average annual electric miles for a group of Chevrolet Volt
and Nissan Leaf drivers that participated in the U.S. Department of Energy funded “EV Project” (a large
scale PEV infrastructure and vehicle deployment and demonstration project from 2009 to 2014) was
9,111 and 9,696 respectfully. (Note that the Volts had an additional 3,126 miles per year using their gas
engine).2 To provide an example, driving 9,000 electric miles per year will save drivers $626.40 (2,880
kWh versus 360 gallons of gasoline). If all charging was done at home, the driver’s electricity cost for the
additional 240 kWh per month would be $22.80 (about $0.76 per day).
BEVs have a long history dating back to some of the first vehicles on the road, however, due to the
availability of low-cost and high energy density petroleum, BEVs (and later HEVs and PHEVs) have
been lower volume products. Many automakers have produced PEV models, with the remaining
manufacturers planning for them. PEVs are needed to meet various regulations fuel economy, emissions,
zero emission vehicle mandates, and bans on vehicles with combustion engines in areas of some cities.
Renault-Nissan accounts for half of the PEVs sold worldwide and is committed to being the world’s
leading maker of BEVs. The Volkswagen Group (Volkswagen, Audi, Porsche, Lamborghini, Bugatti, and
others not available in the U.S.) plans to introduce 30 PEV models by 2025 as part of a sweeping plan to
overhaul its global strategy. Ford is investing an additional $4.5 billion in electrified vehicle solutions by
2020, adding 13 new electrified vehicles (i.e., PEVs and HEVs) to its product portfolio so that more than
40% of Ford’s models globally will be electrified by 2019. General Motors (parent company of
Chevrolet, Buick, GMC, and others not available in the U.S.) increased the battery capacity of the new
generation Volt and released the 238 mile fully-electric Bolt. Tesla’s recently released lower cost Model 3
will reach a much broader market. Volvo has announced that every vehicle offered by them after 2019
will be either hybrid, plug-in hybrid, or full battery electric.3

2.2.1 PEV Population Assessment
The market for PEVs is growing, with only 18,000 for the first full year of U.S. sales in 2011 to
approximately 115,000 sold in 2016. In 2015, PEVs accounted for 23% of the combined sales for all

2

Idaho National Laboratory. How many electric miles do Nissan Leafs and Chevrolet Volts in The EV Project travel? May 2014.
https://avt.inl.gov/sites/default/files/pdf/EVProj/eVMTMay2014.pdf

3

Palmer, Z., Autoweek, “Combustion engines are out at Volvo: Every new model after 2019 will be a hybrid or EV”, July 5,
2017, http://autoweek.com/article/green-cars/combustion-engines-are-out-volvo-every-new-model-after-2019-will-be-hybridor-ev.
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vehicles with an electric motor (which includes BEVs, PHEVs, and HEVs which do not plug-in), but still
only 0.7% of all vehicle sales.4 Ten light-duty (vehicles with a Gross Vehicle Weight Rating up to 8,500
lbs., including most non-truck passenger vehicles) BEV models and 12 PHEV models are currently
available. The federal tax credit for PEVs is up to $7,500. The amount of the credit depends on the
vehicle battery pack’s energy capacity. These credits begin to be phased out after a manufacturer has sold
200,000 eligible PEVs. To date no manufacturer’s credits have been phased out.
The Maryland Motor Vehicle Administration provided information on PEV ownership in Frederick
County and portions of Montgomery and Carroll Counties. PEVs in the Frederick area are found
primarily near downtown with fewer PEV owners farther from the city center. Total PEVs per zip code
are shown in Figure 2-3.

Figure 2-3: Frederick Area PEV Population

4

Electric Drive Transportation Association. Electric Drive Sales Dashboard.
http://electricdrive.org/index.php?ht=d/sp/i/20952/pid/20952
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Frederick County has 420 registered PEV. The county ranks 7th (out of 24) in total PEVs and percent of
total PEVs in the state. The number of PEVs and percent of total vehicles per county are shown in Figure

EVs Percent of Total Passenger Vehicles

2-4 for Frederick and neighboring Maryland counties.
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Figure 2-4: Summary of Registered Maryland PEVs by County

Several PEV models are currently
OTHER

registered in Frederick County. The
most popular PEVs are shown in
Figure 2-5. PHEVs account for 72%

FORD FUSION
CHEVROLET VOLT
NISSAN LEAF

of the PEVs in Frederick County.
PHEVs are often chosen if access to
charging infrastructure is limited, or
drivers are concerned that the

FORD C-MAX
TOYOTA PRIUS PLUG-IN
TESLA MODEL S

vehicle range will not meet their
requirements.

Figure 2-5: Frederick County EV Make and Model Data

2.2.2 EV Dealer Input
Figure 2-6 shows the locations of dealerships in and around the City that sell PEV models. These dealers
sell some of the more popular PEVs, including the, Nissan Leaf; Toyota Prius Prime; Chevrolet Bolt and
Volt; Ford C-MAX Energi, Focus Electric, and Fusion Energi; Volkswagen e-Golf; and Volvo XC90 T8
Plug-In Hybrid; and the Audi A3 e-tron. Three other popular PEVs (Tesla Model S, Tesla Model X, and
BMW i3) are not available in the City but can be purchased by residents online or from a dealership
8

Plug-in Electric Vehicle Charging Infrastructure Implementation Plan for The City of Frederick

nearby. Shockley Honda expects to start selling the Clarity PHEV when it is available (expected in late
2017) and Fitzgerald Cadillac plans to sell the Cadillac CT6 PHEV when it is released. Current (as of
August 2017) PEV inventories for each dealership in and around the City are listed in Table 2-1.

Figure 2-6: PEV Dealerships in the City and Nearby Frederick County
Table 2-1: Current Dealer PEV Inventory in the City or in near Frederick County
Name

Make/Model
Ford Fusion Energi (1)

The Frederick Motor Company

Chrysler Pacifica Hybrid (1)

Tate Chrysler Jeep Dodge Frederick
Hagerstown Ford

Ford C-MAC Energi (2)

Hamilton Nissan

Nissan Leaf (1)

Century Ford of Mount Airy

Ford C-MAX Energi (1), Chevrolet Volt (11), Mitsubishi i-MiEV (1 used)

Fitzgerald Chevrolet Frederick

Chevrolet Bolt EV (12)

DARCARS Toyota Frederick

Toyota Prius Prime (2)

Fitzgerald Cadillac Frederick

Chevrolet Spark EV (2 used)
Nissan Leaf (3), Ford Fusion Energi (3)

Criswell Nissan

Honda Accord Plug-In (3 used)

Shockley Honda
Volvo of Frederick

Volvo XC90 T8 Plug-In Hybrid (4), Chevrolet Volt (5), Ford Fusion Energi (7)

Criswell Chevrolet

Chevrolet Bolt EV (8)
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Project staff conducted interviews with the dealerships in the City to learn about their PEV expertise and
sales approaches. These dealerships said that information on PEV technology is covered as part of the
standard sales training; although some locations direct these PEV inquiries to the one salesperson that
specializes on them. Each dealership sells between 2-10 PEVs per month and has under 20 PEVs in
inventory at any given time. They treat PEVs like any of their other vehicles (use standard sales-based
OEM rebate structures), and find that PEV purchases are usually made by people who walk into the
dealer knowing what they want. Otherwise, the dealers only recommend PEVs if a customer is interested
in highly-efficient vehicles and have not decided on a vehicle type. When asked about the different PEV
incentives, most of them were not able to explain the different state and federal options available.

2.2.3 Charging Stations
PEVs charge their battery pack with electrical energy by connecting to a charging station at home, work,
or public locations. BEVs require charging to extend their range, so drivers must plan ahead to park at
available stations if a charge is needed during their trip. If they cannot get a charge as planned due to a
broken station or it being occupied by another vehicle, they could experience “range-anxiety” as they
become unsure whether their BEV can make it to the next charging opportunity or leave them stranded on
the road. PHEVs rely on the back-up combustion engine once the batteries are depleted so they will not
leave a driver stranded, however, it is less costly to drive electric so PHEV drivers seek out charging
opportunities whenever they are available.
PEV drivers have various options available to plug in and charge their batteries at charging stations,
which are also referred to as electric vehicle supply equipment (EVSE). For the majority of PEV owners,
a home charger can fulfill almost all of their charging needs. Public charging stations are used to charge
PEVs while drivers are at work, shopping, or at other destinations, and help expand the functionality of
electrification technology for many owners.
For many PEV owners, the vehicle they select will accommodate their normal daily driving needs without
needing to charge during the day. However, if that owner needs to run extensive errands one day, wants to
take their PEV to a recreational destination in the evening or on weekends, or is pushing the limits of their
PEV’s battery range in the winter when it operates less efficiently, they will want to find an opportunity
to get an additional charge during the day. For some PEV owners, installing a charger at their primary
residence may be challenging (e.g., if they are renting or have an older house with insufficient electrical
capacity to add more load) and will need charging infrastructure at their workplace or a public venue to
feasibly use a PEV.
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Charging stations are categorized by their charge rates and the form of power delivered (i.e., alternating
current [AC] or direct current [DC]). Charging times for each specific vehicle vary depending on power
electronics, state of charge, battery capacity, and level of charging station used.

AC Level 1 Charging is limited to 120 volts alternating current (VAC). All current PEVs are sold with
AC Level 1 capabilities and only need a dedicated 20 amp outlet to charge. A portable AC Level 1 PEV
charging station (Figure 2-7, left) is included in the initial vehicle purchase price, but this is not a
preferred option for everyday use. For regular use, it is better to use an AC Level 1 station that is mounted
by a parking space. These AC Level 1 stations charge slowly (up to 1.9 kilowatts [kW]), but can be
sufficient in home or workplace charging applications where PEVs will be parked for long periods of time
(e.g., six or more hours). AC Level 1 charging adds 2-5 miles of electric range per hour of charging time.
The hardware cost for an AC Level 1 station (Figure 2-7 right) can cost $400-$1,000.

Frederick Memorial Hospital
400 West 7th Street

Frederick Memorial Hospital
400 West 7th Street

Figure 2-7: AC Level 1 charging using the standard equipment cord (left ) and an AC Level 1 Charging Station
(right) can be permanently mounted where a PEV parks for added convenience
Source: Plugshare.com

AC Level 2 Charging stations are powered by either 240 VAC (typical for residential applications) or
208 VAC (typical in commercial and industrial applications) electrical power. AC Level 2 charging is
viable for both residential and public charging locations. AC Level 2 charging stations can be mounted on
11
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a wall, to a pole, or as a stand-alone pedestal. Figure 2-8 provides a few examples of installed AC Level 2
charging stations around the City. The increased charging rate and affordability of AC Level 2 charging
stations make them the most popular choice for all PEV charging applications. These stations provide up
to 7.2 kW for residential applications and up to 19.2 kW for commercial applications. The stations
provide between 10-20 miles of driving range per hour of charging time. The hardware cost for an AC
Level 2 charging station is $450-$5,000, not including installation or any required electrical upgrades.
The range in hardware costs are due to the features that come with a station. Wall-mounted AC Level 2
station that is non-networked (only provides power to charging and does not track usage, collect payment,
or other useful features for the host and driver) is a low-cost station.
MARC Monocacy Station
7800 Genstar Drive

Renn Kirby Mitsubishi
5903 Urbana Pike

Figure 2-8: Examples of AC Level 2 Charging Stations
Source: Plugshare.com

DC Fast Charging (DCFC) utilizes a 480 VAC input and DC output to quickly recharge the battery.
DCFC stations can provide an 80% charge in as little as 20 minutes. (The charge time depends on the
battery capacity, battery chemistry, and DCFC power output). DCFC charging capability is not available
on all PEVs, although most current PEVs with larger battery packs (e.g., approximately 60 kWh and
higher) have standard DCFC capability. DCFC stations are commonly installed at heavily used public
charging locations (example shown in Figure 2-9). DCFC hardware costs range from $7,000 - $40,000 so
are generally cost-prohibitive for home applications. The DCFC station costs vary based on the station
charging rate, the number and type of connectors included, and the number of stations per deployment.
(Multiple DCFC stations in one location can share a larger and more cost-effective electrical system to
convert AC to DC that is shared among the shared stations. Whereas a single DCFC station must have its
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own electrical hardware.) Tesla’s Supercharger DCFC network includes 1,043 locations with nearly 7,500
Supercharger DCFC units across North America (the majority are in the U.S.). Each Supercharger charge
port provides up to 120 kW which equates to roughly 140 miles of driving range in 20 minutes.
MOM’s Organic Market
5273 Buckeystown Pike

Figure 2-9: DCFC Stations
Source: Plugshare.com

Connectors for AC Level 1 and AC Level 2 charging stations have been standardized to allow owners of
all PEV models to utilize the same charging infrastructure. The industry standard for AC Level 1 and AC
Level 2 charging is the SAE International (SAE) J1772 connector, which provides significant safety and
shock-proof design elements. Until 2013, the Japanese CHAdeMO connector was the only DCFC
standard connector, available on both the Nissan Leaf and Mitsubishi i-MiEV. The SAE J1772 connector
standard was expanded in early 2013 with the SAE J1772 Combo Charging System connector (Combo
Connector) to include DCFC support. The connector is currently available on the Chevrolet Bolt,
Volkswagen e-Golf, and BMW i3. Tesla is the only manufacturer to use a proprietary connector. Because
of this, the Tesla Supercharger network can only be used by Tesla owners. Tesla includes a SAE J1772
compliant adapter cable with vehicle purchases to allow vehicles to connect to a standard AC Level 2
charger. Tesla also offers adapters for CHAdeMO and SAE J1772 Combo Charging System (SAE Combo
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Connector) DCFC connections. The four connectors currently available for PEV charging in the Frederick
area are shown in Figure 2-10. All support DCFC except the SAE J1772 connector.

Figure 2-10: PEV charging station connector types5

Most AC Level 2 and DCFC stations can be managed by a charging network (for a site host fee) that can
collect payments from users and limits use of the station to charging network members. There is often no
fee for PEV drivers to become a member of any particular charging network, and there is also an option to
activate the station using a toll-free number for anyone that does not have a network RFID card. In
addition to listing the station on its network maps for PEV drivers and provide the option to require a fee
for charging, the network will track station usage so you know when and how long it is being used among
many other networking features. Network subscriptions typically cost the station owner about $20-$30
per month per charging outlet. Network providers publish an interactive online map to locate their
charging stations (and sometimes additional stations not on their network), as well as mobile phone
applications that help the driver find a location to charge. The apps show real-time station availability.
There are also some third-party station location map/tool operators that add charging station information
to their applications using a data pull from multiple charging station network providers or input provided
by individual station owners or PEV owners. Two of examples of these are the US Department of

5

Graphic sources: http://m.eet.com/media/1200053/sae-j1772c.jpg, http://m.eet.com/media/1200054/sae-combo.jpg,
www.ryot.org/tesla-motors-releases-secrets-hopes-innovate/733589, and
http://circarlife.com/sites/default/files/conector_chademo.png
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Energy’s Alternative Fueling Station Locator (www.afdc.energy.gov/locator/stations/) and PlugShare
(www.plugshare.com/).

2.2.3.1 EV Charger Locations and Types
There are currently 10 PEV chargers in the City. These locations illustrated in Figure 2-11, are spread
throughout the county which ensures that PEVs would always be within 10 miles of any PEV charging
station in the county. This helps to alleviate range anxiety, but does not always ensure charging
availability as most of these could easily be occupied by any of the over 400 PEVs registered in the
county. For AC Level 2 stations where cars must be parked for a few hours or more to get a significant
charge, PEV drivers would likely want an option to plug-in within a mile or less of their destination.

Figure 2-11: Public PEV charging stations near The City (includes dealership charging stations)

2.2.3.2 PEV Charging Station Details
There are eight publicly-available and easily accessible Level 2 PEV charging locations within the City
and additional station locations in the surrounding area (Mount Airy, Point of Rocks, Sabillasville,
Taneytown, and Thurmont) as shown in Table 2-2. More information on these stations is provided below.
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Two private station locations are included in the table because they are for the City municipal fleet. All
other private stations (residential, dealership, and other) and 120 VAC outlets are not included in the list
since they will play no role in supporting a robust City public charging infrastructure requirements.
Vehicle dealership charging stations are typically for service department and inventory use only. While it
is possible for the public to request use of these stations, their irregular availability precludes considering
them as a public charging station. The Fitzgerald Auto Mall does have an AC Level 2 ChargePoint unit
that operates as a standard public pay-for-charge station, but this is likely not a convenient location for
PEV owners that are not their customers. A few City locations list wall outlets available for charging
(e.g., Frederick Friends Meeting, Frederick Memorial Hospital, Jefferson Medical, and the New
Testament Christian Church). These should be used for emergency charging and not for daily charging.
Table 2-2: PEV charging locations in and near the City of Frederick
Connector Type

AC Level 2
Ports

DCFC Ports

Annex Garage*

SAE J1772

2

0

Visual/Perf. Arts Center (Frederick
Community College)

SAE J1772

2

0

Frederick Memorial Hospital

SAE J1772

5

0

Fitzgerald Dealership

SAE J1772

2

0

TransIT Services of Frederick County**

CHAdeMO

10

0

Maryland Transit Administration Monocacy
(Maryland Area Regional Commuter [MARC]
Station)

SAE J1772

2

0

Marriott Towne Place Suite

SAE J1772

2

0

SAE J1772; CHAdeMO

1

1

SAE J1772 Combo;
CHAdeMO

0

2

Linganore Winery

SAE J1772

2

0

Mount Airy Municipal Parking Lot

SAE J1772

2

0

SAE J1772; Tesla

3

3

Maryland Transit Administration Point of
Rocks (MARC Station)

SAE J1772

2

0

Catoctin Pottery

SAE J1772

1

0

Catoctin Mountain Park – Round Meadow

SAE J1772

2

0

Catoctin Mountain Park – Visitor Center

SAE J1772

2

0

SAE J1772; Tesla

2

0

Location

MOM’s Organic Market
Royal Farms

Black Ankle Vineyards

Antrim 1844 Country House Hotel
* Not a public station; for municipal staff use only
** Not a public station; for transit bus use only
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Frederick Community College installed two
SemaConnect AC Level 2 stations in 2012 using grant
funding. The stations are located behind the Visual and
Performing Arts Center with “EV Only” signage and are
currently free to use (Figure 2-12). Unfortunately the
parking spots are relatively difficult to find (no
directional signage on campus). The spaces are marked
“STAFF” which limits the user base. PlugShare
(https://www.plugshare.com), which provides crowdsourced PEV charger locations, includes comments that

Figure 2-12: Two SemaConnect AC Level 2
chargers at Frederick Community College

mention driver dissatisfaction with charging at this location.
TransIT Services of Frederick County (the City’s mass transit service) installed 10 CHAdeMO DCFC
stations and has five BEV buses in service. Funding for the chargers and buses was provided by the
Federal Transit Administration, Maryland Transit Administration, and Frederick County. Installation
entailed running a length of conduit under the parking lot (including additional conduit to allow for an
additional 10 chargers), installing a new transformer and electrical panels, and installing wiring for a
generator (The generator is not required for regular operation). The bus manufacturer (CoachWorks)
provided the charger. According to Nancy Norris, the Director of the Transit Division, TransIT is saving
around $28,000, or 93%, of per bus annual maintenance costs.
Linganore Winery, a few miles east of Frederick’s city center, installed two AC Level 2 stations in the
same timeframe as Frederick Community College using grant funding from the U.S. Department of
Agriculture. The stations are partially powered by a sun-tracking solar array and are free for public use.
MOM’s Organic Market (5273 Buckeystown Pike) installed one Fuji Electric CHAdeMO fast charger
and one SemaConnect AC Level 2 charger in 2014 (Figure 2-13). They have a Tesla connector/adapter
available at the Customer Service desk to support Tesla owner customers. Prominent EV charger signage
and premium parking spot placement directly in front of the store make it easy to find. PlugShare
indicates a large amount of charger usage (comments posted weekly) at this location due to its proximity
to other popular destinations. MOM’s Organic Market is a Maryland company with 17 locations in four
states and the District of Columbia, and provides free PEV charging at most of its stores.
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Figure 2-13: Fuji Electric CHAdeMO DCFC and SemaConnect AC Level 2 chargers at MOM's Organic Market

Maryland Transit Administration installed 39 Level 2 charging ports (each with a dedicated parking
space) at 16 facilities using funding from a $1 million grant. The Monocacy MARC station in Frederick
has a single station with two charging ports, but has capacity to install four more stations (Figure 2-14).
The station is free to use, but requires a ChargePoint account card to activate the service.

Figure 2-14: ChargePoint AC Level 2 ChargePoint EV charger at the Monocacy MARC train station

The Frederick Marriott TownePlace Suites hotel has a ChargePoint AC Level 2 ChargePoint station with
two charging ports and two parking spaces (Figure 2-15). While the stations are technically free to use for
18
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the public, they are primarily intended for Marriott guests. Marriott offers PEV charging at over 275
locations worldwide and will allow customers to use a 120 VAC wall outlet (AC Level 1) if an AC Level
2 charging station is not available at a Marriott location.

Figure 2-15: ChargePoint AC Level 2 PEV charger at the Marriott TownePlace Suites hotel in Frederick

Royal Farms is committed to sustainability and has certified 20 of its stores to Leadership in Energy and
Environmental Design standards. The company was awarded a Maryland Energy Administration Electric
Vehicle Infrastructure Program grant to install 15 public PEV charging stations that supports that
initiative. One location is near Frederick. The company installed one DCFC charger with both CHAdeMO
and SAE Combo connectors (Figure 2-16). The two adjacent parking spaces are reserved for PEV parking
while being charged. Charging costs $0.29/kWh, with a $3.50 minimum.
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Figure 2-16: CHAdeMO and SAE Combo DCFC at Royal Farms in Urbana

The U.S. National Park Service’s Catoctin Mountain Park identified a PEV charging gap between
Hagerstown and Frederick after analyzing U.S. Department of Energy Clean Cities program information.
The park filled this gap by installing two, dual-port AC Level 2 charging stations at the Visitor Center and
Round Meadow using a Clean Cities program grant. The park experienced two complications because
they were a National Park (i.e., located on Federal land). The first challenge was determining a method to
get the grant money from the U.S. Treasury. The second issue was policies that did not allow the park to
provide electricity for free. The latter issue was the larger hurdle. The park did not want to install
networked stations (required for credit card payment) because of the monthly service fees. The park
initially considered integrating the charging stations with the National Park Service’s ParkMobile wallet,
or using a system that would let Visitor Center staff turn the charging stations on and off after visitors
pay. Ultimately, a private donor (the Geller Family Foundation, in partnership with Adopt-A-Charger)
agreed to pay for the electricity costs to avoid this approach and simplify park visitor PEV charging. Each
charging station has a keypad installed to enable pay-for-charge usage in the future, if needed.

2.2.4 Codes and Standards
Similar to several other research results around the U.S., the Maryland Electric Vehicle Infrastructure
Council determined that “zoning restrictions may prohibit installation of PEV charging stations or create
ambiguity by failing to explicitly address the issue.” Currently, PEV charging infrastructure is not
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explicitly mentioned in the City’s Land Management Code. This includes no explicit prohibitions of, or
limitations to, PEV charger installations.6
According to the City’s most recent zoning map,7 Frederick has three overlay districts with special zoning
requirements: the Historic District, Carroll Creek Overlay (CCO) District, and Wellhead Protection
District.
There are no explicit barriers to PEV chargers in the code. Historic preservation and CCO District
regulations limit the design, placement, and appearance of PEV charging infrastructure similarly to any
other piece of installed equipment. These restrictions can apply to the overall visual layout, trenching in
undisturbed ground, structure modifications, and even landscaping changes.
The City’s Historic Preservation Program is directed to preserve historical and cultural significant
properties and structures. If areas or structures are within the designated historic preservation district,
specific zoning is applied to the property that allows the City to regulate the preservation and appearance
of these sites. The City published report identifying best practices and guidelines for historicallysignificant facilities. In this report, the preferred location and layout for utility boxes and meters, vending
machines, mechanical equipment, signage, energy conserving features, and street furniture are detailed
and potential restrictions identified.8
The CCO District has similar restrictions to the Historic District. The only additional limitation is that,
per Article 419(e)(3) of Frederick’s Land Management Code6, fuel sales are a non-permitted use in the
CCO area. This requirement appears to preclude PEV charging infrastructure installations from charging
a fee for use. Further discussions with Frederick’s planning staff could provide clarity on this and other
potential issues.

2.3

Demographics

The Metropolitan Washington Council of Governments (MWCOG) is the regional planning agency that
includes the City and Frederick County. MWCOG maintains a regional travel demand model which
includes Year 2015 employment and population summarized at the Transportation Analysis Zone (TAZ)
level. The MWCOG TAZ structure originally matched the Census Tracts used by the U.S Census

6

Land Management Code, City of Frederick, Maryland. Accessed August 23, 2017 from
https://library.municode.com/md/frederick/codes/land_management_code?nodeId=LAMACOFRMA.

7

Official Zoning Map – Base, Floating, and Overlay Zones. January 2011, Accessed August 23, 2017 from
https://www.cityoffrederick.com/DocumentCenter/View/447.

8

The City of Frederick Maryland. Historic Preservation. Accessed June 28, 2017 from
http://www.cityoffrederick.com/225/Historic-Preservation

21

Plug-in Electric Vehicle Charging Infrastructure Implementation Plan for The City of Frederick

department in the County but have since been subdivided to improve the model validation in Frederick
County. A detailed analysis was conducted on the MWCOG demographic data to identify locations in the
City and Frederick County where household incomes would predict higher probabilities of PEV
ownership both in existing and future conditions (higher income is a predictor of households with
multiple vehicles such that one could be a PEV, as well as more likelihood to purchase more expensive
vehicles). The demographic analysis illustrates that the areas in the county with the highest household
incomes are concentrated south of the City, which is consistent with the development pattern of highincome northern Montgomery County. Areas north and west of the city also have TAZs with higher
household incomes indicating these areas have the highest probabilities of PEV ownership.

Figure 2-17: Frederick County/City Household Income-Year 2015

The City's relative proximity to Washington, D.C. has always been an important factor in the local
economy’s development, as well as the presence of Fort Detrick, its largest employer. According to the
City's 2013 Comprehensive Annual Financial Report, the top employers in the city are shown in Table
2-3.
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Table 2-3: City of Frederick Area Largest Employers
Employer
Fort Detrick

Employees
~10,000

Frederick County Board of Education

5,538

Frederick Memorial Healthcare System

2,800

Frederick County Government

2,130

Wells Fargo Home Mortgage

1,881

Leidos Biomedical Research

1,800

Frederick Community College

899

The City of Frederick Government

852

United Health Care

832

State Farm Insurance

793

Frederick is the home of Riverside Research Park, a large biomedical research park on the City's east side.
Tenants include offices of the National Cancer Institute (Fort Detrick) as well as Charles River
Laboratories. As a result of continued and enhanced federal government investment, the Frederick area is
expected to maintain a continued growth pattern over the next decade. Frederick has also been impacted
by recent national trends centered on the gentrification of the downtown areas of cities across the nation
(particularly in the northeast and mid-Atlantic), and to re-brand them as sites for cultural consumption.
The Frederick Historic District, located in the City's downtown houses more than 200 retailers,
restaurants and antique shops along Market Street, Patrick Street, and East Street. Downtown Frederick is
also home to 600 businesses and organizations totaling nearly 5,000 employees. A growing technology
sector can be found in downtown's historic renovated spaces, as well as in new office buildings located
along Carroll Creek Park.
Carroll Creek Park began as a flood control project in the late 1970s. It was an effort to reduce the risk to
downtown Frederick from the 100-year floodplain and restore economic vitality to the historic
commercial district. Today, more than $150 million in private investing is underway or planned in new
construction, infill development, or historic renovation in the park area. The first phase of the park
improvements, totaling nearly $11 million in construction, run from Court Street to just past Carroll
Street. New elements to the park include brick pedestrian paths, water features, planters with shade trees
and plantings, pedestrian bridges, and a 350-seat amphitheater for outdoor performances. A recreational
and cultural resource, the park also serves as an economic development catalyst, with private investment
along the creek functioning as a key component to the park's success. More than 400,000 ft2 of office
space, 150,000 ft2 of commercial/retail space, nearly 300 residential units, and more than 2,000 parking
spaces are planned, or are under construction.
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2.3.5 Vehicle Ownership and Use
U.S. Census data were used to determine the vehicles per household in the city and surrounding areas.
The northern and western parts of the City have the highest numbers of households with two or more
vehicles. Figure 2-18 shows the total vehicles per census tract. Households with two or more vehilces
have the highest near-term potential for PEV ownership. Figure 2-19, Figure 2-20, Figure 2-21, Figure
2-22, and Figure 2-22 show census tracts with households with one, two, three, and four or more vehicles
(as indicated by the shading). The areas with higher multi car household population indicates potential
opportunities for PEV ownership in the City.

Figure 2-18: Vehicle Ownership (total households with vehicles)
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Figure 2-19: Vehicle Ownership (households with one vehicle)

Figure 2-20: Vehicle Ownership (households with two vehicles)
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Figure 2-21: Vehicle Ownership (households with three vehicles)

Figure 2-22: Vehicle Ownership (households with four or more vehicles)
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2.3.6 Frederick Land Use Summary
The Zoning and Protected Lands maps (as shown in Figure 2-23) illustrate that most of the future
development in Frederick County will be concentrated in central Frederick City and other urban nodes
that are considered Priority Funding areas by the State of Maryland. Most of the county surrounding the
city will remain rural. The impacts of this on PEV ownership will be discussed in further detail in Section
3 “Looking Forward.

Figure 2-23: Frederick Generalized Zoning

In addition to the demographic and travel analysis conducted for the study, a detailed parking inventory
was conducted for the City. The inventory was completed using Google Earth to measure on-street
parking spaces, identify on-street parking restrictions, and to identify off-street parking locations. The
Google Earth inventory was supplemented by targeted field reviews to verify existing signage, markings,
and Americans with Disabilities Act (ADA) conditions. This analysis was completed primarily to identify
garage orphans that would require public charging support to enable PEV ownership. The term “garage
orphans” refers to potential PEVs owners who must use on-street parking (with minimal potential access
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to charging) at their residences. While specific garage orphan locations are difficult to identify on a city
wide scale, the potential for these circumstances are much higher in densely populated areas. Based on a
review of the land use and field conditions, redevelopment areas and adjacent residential neighborhoods
near downtown generally lack garages. Figure 2-24 illustrates the locations of off-street parking locations
and areas that have potential for significant garage orphan populations. This inventory identifies the
largest parking lots in the city which have a high likelihood of needing PEV charging stations for
customers, as well as potential locations for off-street PEV charging stations. On-street PEV charging
stations may be limited in the central parts of the city due to right of way constraints, historical buildings,
and electrical power limitations.

Figure 2-24: City of Frederick Off-Street Parking and Probable Garage Orphan Locations

The remaining sections of the City and surrounding areas in Frederick County are predominantly
medium- and low-density residential neighborhoods where single family homes with dedicated off-street
parking prevail. It is expected that residents with dedicated off-street parking would charge their PEVs in
their own garages, carports, or driveways, minimizing the number of garage orphans.
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2.3.7 Parking Inventory
Parking in the City is a combination of City-owned, residential, commercial, and retail.

2.3.7.1 City-Owned Parking
Five City-owned garages are a primary downtown parking option. The garages are used by City,
Frederick County, and other businesses’ employees during the day and residents at night. The City also
operates two parking lots. One is at the MARC commuter rail station on the eastern side of central
Frederick. The other is on North Market Street a few blocks north of City Hall. These lots have fewer
parking spaces than the garages, but present opportunities to provide charging stations. The City also
owns Nymeo Field at Harry Grove Stadium where the Frederick Keys minor league baseball team plays.
The stadium’s lots have a total of 1,020 parking spaces. The parking lots are primarily used for parking
during the approximately 40 home games each season. Games typically occur on weekdays typically start
at 7 pm, however games do sometimes start earlier (e.g., 2 pm and 11 am). Weekend games typically start
at 6 pm and 2 pm. A sixth City-owned garage (Garage 6) with approximately 650 spaces has been
proposed on the eastern side of central Frederick, close to the MARC station. Table 2-4 summarizes the
locations and parking capacities of each facility.9,10
Table 2-4: Summary of City-Owned Parking Facilities

Facility
Church Street Garage
Court St. Garage
West Patrick St Garage
Carroll Creek Garage
East All Saints Garage
North Market Street Lot
MARC Station Parking Lot
Harry Grove Stadium
Garage 6 (proposed)

Type
Garage
Garage
Garage
Garage
Garage
Lot
Lot
Lot
Garage

Address
17 E Church St.
2 South Court St.
138 West Patrick St.
44 East Patrick St.
125 East All Saints St.
331 North Market St.
8 Water St.
21 Stadium Dr.
Near 183 E South St.

Spots
393
531
632
545
383
78
100
1,020
~650

2.3.7.2 Privately-Owned Parking
A 2003 parking study conducted on the central downtown part of the City included an inventory of
private parking lots.11 Table 2-5 shows the distribution of publicly-available and privately-owned offstreet parking spots in the central downtown area. Figure 2-25 shows the location and distribution of the

9

Information on existing garages provided by Steve Johnson, City of Fredrick Parking Department.

10

Walker Parking Consultants, “Parking & Circulator Study: City of Frederick, Maryland”, May 2015

11

DESMAN Associates, “Final Report: Downtown Frederick Needs Assessment, Recommendations and Implementation Plan”,
March 2003.
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lots. The privately-owned parking lots provides potential partnership opportunities for the City to engage
with the parking lot owners/operators to discuss installing PEV charging stations for employees,
residents, customers, and potentially other PEV users.
Table 2-5: Supply of Off-Street Publicly-Available and Private/Restricted Parking (2003)
Publicly-Available
1,551

Private/Restricted
3,912

Total Off-Street Supply
5,463

Figure 2-25: Parking Inventory Including Private Parking Lots (shown in red)
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2.3.8 Travel Patterns
The MWCOG model was also used to calculate the origins and destinations for City vehicle trips as trip
length is a limiting factor for PEV use. One of the procedures to calculate the trips to and from a specific
area in a travel model is called “matrix squeeze,” where the appropriate highway links are selected to
calculate the trips. The process requires modifying the existing Cube Voyager model assignment script
and results in an Origin-Destination matrix that summarizes the trips to the selected area. The output
matrix illustrates that the highest concentration of trips entering central Frederick City are from other
nearby city neighborhoods which is conducive to PEV usage, I-70 east and west, and MD 26 from Carroll
County. MD 26 provides access to suburban areas of Carroll County to the east of Frederick County, as
well as Baltimore, therefore coordination with Carroll County is recommended for future planning efforts
on this corridor. I-70 is a major interstate corridor that connects the East Coast to the Midwest markets.
Given the national significance of this corridor in the context of freight and person movement, future
coordination with Maryland State Highway Administration is recommended to ensure the appropriate
PEV infrastructure is in place in the City and surrounding communities on I-70. The traffic volume map
(shown in Figure 2-26) illustrates the facilities with the highest daily traffic in the City and county.

Figure 2-26: Current Frederick County/City Daily Traffic Volume Summary
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This analysis was supplemented with commuter data from the Census Transportation Planning Package
which includes commuter travel time data for Frederick County. Overall, the Census Transportation
Planning Package data illustrated that most of the trips in Frederick County are less than 30 minutes. This
is another positive indicator for potential PEV use, as one-way trips greater than 30 minutes could be
limited by current PEV battery range and charging infrastructure. As noted elsewhere, this limitation is
significantly reduced for the current generation of BEVs with 200+ mile driving ranges. As expected, the
facilities with the highest volumes are the freeway facilities, I-70, I-270, and US 15. Similar to most
suburban areas, the predominant mode of travel for City residents is driving alone with 77% of City
residents selecting this mode for commuting to work (Figure 2-27).

10%
5%
8%

Drive Alone
Carpool
77%
Transit
Non-motorized,
work at home

Figure 2-27: The City of Frederick Means of Transportation to Work

2.4

Relevant Lessons Learned

2.4.1 Best practices
Although gasoline-powered vehicles will be around for many years, a shift in the transportation industry
toward electrification will change how people drive and fuel vehicles. PEVs can be very beneficial to
communities and their residents. Unlike gasoline-powered vehicles, PEVs are quiet, emit no direct air
pollution, and do not require imported fuel that must be transported with the risk of spills or leaks.
To enjoy these benefits and support residents who make the investment in cleaner cars, communities can
promote the use of PEVs by becoming PEV-ready. Municipalities can prepare for PEVs and the
infrastructure that is used to charge them with the following best practices guides for amending local rules
and regulations to be PEV-friendly.
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Understanding which level and how many charging stations are feasible for different settings based on
expected PEV use is critical. The type and number of PEVs in a community will help shape how many
and what kind of charging station an PEV owner might need. The different types of charging stations
charge PEV battery packs at different rates. The type of PEV charging infrastructure at each site should
correspond with the amount of time a vehicle might be parked there while the driver is shopping,
working, or enjoying entertainment. As a municipality, zoning laws must permit the installation of each
charging station type in an appropriate setting.
How charging station installation work is classified within a jurisdiction can impact the time and cost of
the permitting process. A previously published overview on “Permit Process Streamlining” reviews best
practices for charging station permitting and presents sample application forms.12 While residential
installations were the focus on this investigation, the results and findings also apply to commercial
charging station installations.
Zoning is a form of local ordinance that governs the use of property within local jurisdictions. Zoning for
PEV charging stations will need to consider the existing methods and technologies available for PEV
charging, and think ahead to proactively address developing technologies and installation scenarios.
As a tool for local governments in infrastructure planning, zoning ordinances are used to indicate where
PEV charging stations are allowed or prohibited. Zoning is a long-term tool, not a shortcut to accelerating
infrastructure deployment. Because of the long-term nature of zoning changes and the development
process, the City should prioritize zoning changes that may be necessary to allow charging stations in
appropriate locations in order to achieve timely results.
Zoning should function to support applicable plans that are in place. A comprehensive plan or PEV
agenda could be used to indicate where PEV charging stations should be allowed, where they should be
concentrated, and where they should be required. In general, zoning ordinances should account for
projected development over a long period of time, and be used to guide PEV charging station deployment.
Planners and other officials can use zoning to allow, incentivize or require PEV charging stations either
throughout a municipality’s zoning districts, or in specific areas.

Allow Charging Stations – Defining PEV charging stations in the local city planning and land use
context is a good first step that a handful of jurisdictions have taken to ensure that PEV charging station
installations are allowed. By incorporating language specific to PEV charging stations and/or battery

12

New York State Energy Research and Development Authority. Permit Process Streamlining. April 2013,
www.nyserda.ny.gov/-/media/Files/Programs/ChargeNY/Permit-Process-Streamlining.pdf
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swap stations in the local zoning ordinance, local planning offices can help clear barriers to installation by
answering a simple question in the zoning text: What are PEV charging stations?
New York City’s Department of City Planning reviewed PEV charging and battery swap stations and
determined that a clear distinction was needed—creating clarity in the zoning text to ensure vehicle
battery charging was codified as a use distinct from gasoline filling stations. In the New York City
Zoning Resolution, this pointed to a need to include battery charging in a distinct use group. The city’s
“Zone Green” zoning text amendments, enacted by New York City Council in April 2012 defines
“electric vehicle charging in conjunction with parking facilities” as an accessory use in the New York
City Zoning Resolution. It places PEV charging stations and battery swap facilities in a use group for
“Auto Service Establishments.” This includes facilities such as vehicle glass/mirror shops and tire sales
shops, but not petroleum fuel filling stations, which allows PEV charging stations in any drive-in
property/use in a commercial district. For New York City, this designation supported city efforts to
deploy infrastructure without being overly prescriptive.
New York City provides an instructive example, but the type of zoning district and use group categories
will differ from place to place. Local resolutions will account for permissible uses, based on zoning
districts (e.g., residential, commercial, and industrial), special districts and potentially on the level of
charge. Including clear definitions and provisions for where a charging station is allowable as-of-right (or
by right) will limit barriers associated with development review. These definitions will allow the
developer to avoid the costs of seeking special approvals for changes such as by rezoning, special permit
or variance, all of which require a public review process.
Guidance pertaining to the installation and operation of PEV charging stations in and around the historic
preservation district is an area-specific regulatory topic that should be addressed by the City. The solution
to this issue could be simply adding a subsection to the Historic Preservation Program best practices
report to address how PEV charging could be integrated while meeting the program’s requirements.

Incentivize Charging Stations – Incentive zoning provides a bonus, such as in the form of additional
floor area, in exchange for the provision of a public amenity or community improvements. In the case of
PEV charging stations, a developer incentive might be exchanged for PEV charging stations pre-wiring or
charging station installation. Typical developer incentives include an increase in allowable floor area or a
reduction of required parking provided. The PEV charging station is the public benefit, and the incentive
would be the increased density, reduced parking, or other incentive to encourage the inclusion of PEV
charging stations in new construction. Zoning ordinances could define priority areas where PEV charging
stations may be required and/or supported by programmatic incentives to install PEV charging stations.
The nature of the incentive would be outlined in the zoning ordinance as well.
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2.4.2 Charging Station Permitting and Codes
Simple and consistent PEV charging station permitting processes can make installing PEV infrastructure
much easier. Current national building and electrical codes neither inhibit nor facilitate the
implementation of PEV charging stations. But at a municipal level, the adoption of certain provisions in
local codes has been successfully used to encourage PEV-readiness in some jurisdictions.
A proactive regulatory framework can assist the deployment of a connected and strategically-located
EVSE infrastructure network in locations where drivers are most likely to charge. Structural codes are a
part of that framework.
PEV charging station installations are a new and unfamiliar work order for electrical contractors and
inspectors. The permitting process, while similar to other large electrical appliance installations for
residential applications, can be unique and involves considerations specific to PEV charging safety. There
are common methods used to streamline residential PEV charging station permitting. These include
labeling PEV charging stations as “minor work”, online permitting applications, self-inspections, and
publishing installation guidelines.
The popularity and increasing deployment of PEVs is relatively new and the installation of required
charging infrastructure is often not yet addressed in existing planning, zoning, and permitting regulations.
In general, municipalities demonstrate knowledge of charging station technology and the major city and
towns are familiar with the process of installing a charging station.

2.4.3 Parking Enforcement
Many organizations do not have formal policies to address potential charging station parking space
conflicts. The current PEV population is low, however, as more individuals purchase PEVs or
organizations add PEVs to their fleet, the potential for conflicts will increase. In general, PEV drivers are
usually willing to work together to address the needs of other PEV drivers, especially if they are
encouraged to do so.
In a workplace setting, improperly managed charging stations could create unnecessary problems. Poorly
designed policies could inconvenience PEV drivers, negating their intended benefit. For instance, if
employees have to move their PEVs in the middle of the workday to free up chargers this can disrupt their
work. Also, having to move a car midday means they may need to park in a more remote part of the
parking lot, which can be a disincentive to follow the rules or even charge in the first place. If non-PEV
drivers view PEV charging as too great an incentive for a select group of employees (providing free
charging and preferential parking spaces), the PEV charging stations might lead to disgruntled employees.
Organizations have found that properly communicating the business’ reasoning for installing the charging
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stations and distributing information about the societal benefits of PEVs helps increase PEV awareness
and reduce parking conflicts with non-PEV drivers.
Parking ordinances will apply to publicly-accessible charging stations. The parking enforcement should
be similar to handicapped space enforcement. Parking regulation and enforcement is typically a shared
responsibility in municipalities, requiring participation of law enforcement, departments of transportation,
public works, permitting, and others. Thus, there is a need to establish a clear process, and determine
which agencies will handle the logistics of charging spaces in the public realm—and in publiclyaccessible lots and garages. Statutes prohibiting parking by non-PEVs or non-charging PEVs can be
enforced in any publicly-accessible lot or garage in most municipalities. Specifically, statues can make it
illegal for a non-PEV to park in a PEV-designated space with fines or towing as penalties for those that
violate this. An example of this strategy is employed in Raleigh, North Carolina where a $50 fine is
standard for non-PEV vehicles parking in a PEV charging parking space.13 Signage clearly designating
charging spaces appropriately and enforcement of the statues is critical to ensuring that the charging
station is available for PEVs.

2.4.4 Charger Vandalism
Existing vandalism codes relevant for other City property will likely apply to PEV chargers. Charger
locations should be selected to be in visible areas to protect the equipment and the station users. Using
security cameras to view areas with chargers is also suggested for additional prevention and potential
evidence collection.

2.4.5 Charging Station Ownership Models and Funding Sources
The most common station ownership model is for the host site to own the station. However, some
charging station service providers advertise a different business model, in which they pay for the
installation, operate the station, and share some of the profits with the host site. Charging station service
providers operate stations at host sites through agreements where they retain ownership of the equipment.
Several of these companies have gone out of business recently as the financial model did not prove to be
beneficial. Most charging station service providers still in business operate the network that manages the
station and may manufacture the equipment as well. ChargePoint, EV Connect, Greenlots, EVgo, and
CarChargingGroup are some examples of charging station service providers. Unfortunately, most of these
companies no longer offer this charging station operating model unless the location is in a very select

13

North Carolina Plug-In Electric Vehicle Taskforce. Parking Enforcement. Accessed July 26, 2017 from
http://www.pluginnc.com/wp-content/uploads/2016/06/16-PEV_Planning_Toolbox_ParkingEnforcement.pdf
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market where they know they can return a profit or they have secured a grant that has covered a portion of
the installation costs.
Some charging station manufacturers, third-party charging station service providers, and charging station
network providers offer a leasing option for their equipment. As with the above financing option, the
company would likely have a grant award to offer any discounted leasing rate for customers because in
most markets it is very unlikely for any charging station to return a profit that could help pay for the
initial cost of the equipment or installation. However, several charging station service providers and
manufacturers may offer financing terms with little or no interest because they are still competing with
one another to establish market share. As the number of charging station manufacturers and service
providers decrease (in the last year, three major manufacturers/distributors―Eaton, GE, and
Leviton―have announced they are discontinuing their charging station product line) and the clear market
leaders emerge in this sector, there will be fewer opportunities to secure discounts or financing.
Some PEV manufacturers have programs to support charging station installations. Tesla has provided
charging stations for their vehicles to certain destinations where they anticipate their drivers going to
increase the available infrastructure, but hosts were required to pay for the installation. Nissan had a
similar program for fast chargers which would provide a station if the host paid for the installation.
Additionally, BMW has been looking to install charging stations in certain markets at tourist destinations
to build out the charging infrastructure and entice people to buy PEVs.
The state of Maryland’s Electric Vehicle Supply Equipment Rebate Program 2.0 established by
legislation under the Clean Cars Act of 2017 was enacted on July 1, 2017. Funding is available for
residents, business, and governments for installing EV charging stations. There is $1.2 million available
per year in 2018-2020. If awarded, the funding covers 40% of the installed PEV charger cost up to $700
for residential, $4,000 for commercial/public, and $5,000 for a retail service station. Funding is available
first-come, first-served. Applicants must submit an application to the Maryland Energy Administration.14

2.4.6 Additional Resources
Many resources exist for all aspects of PEVs and PEV charging station planning and deployment that
build on lessons learned from previous examples and provide valuable insight. A list of these publications
are shown below:

14

Maryland Energy Administration. Electric Vehicle Supply Equipment Rebate Program 2.0. accessed September 5, 2017 from
http://energy.maryland.gov/transportation/Pages/incentives_evserebate.aspx
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New York State Energy Research and Development Authority. PEV Ready Codes for the Built
Environment. November 2012. www.nyserda.ny.gov/-/media/Files/Programs/ChargeNY/PEVReady-Codes-for-the-Built-Environment.pdf



New York State Energy Research and Development Authority. Permit Process Streamlining. April
2013. www.nyserda.ny.gov/-/media/Files/Programs/ChargeNY/Permit-Process-Streamlining.pdf



New York State Energy Research and Development Authority. Planning Policy Tool Guide.
November 2012. www.nyserda.ny.gov/-/media/Files/Programs/ChargeNY/Planning-and-PolicyTool-Guide.pdf



U.S. Department of Energy. Implementing Workplace Charging within Federal Agencies. April
2017. https://www.afdc.energy.gov/uploads/publication/federal_wpc_case_study.pdf



U.S. Department of Energy. Model Year 2017: Alternative Fuel and Advanced Technology
Vehicles. April 2017. https://www.afdc.energy.gov/uploads/publication/model-year-2017vehicles.pdf



National Renewable Energy Laboratory. Regional Charging Infrastructure for Plug-In Electric
Vehicles. January 2017. http://www.nrel.gov/docs/fy17osti/67436.pdf



U.S. Department of Energy. Workplace Charging Challenge. 2016.
https://www.afdc.energy.gov/uploads/publication/wpc_2016_progress_report.pdf



U.S. Department of Energy. Fuel Economy Guide. July 2017.
http://www.fueleconomy.gov/feg/pdfs/guides/FEG2017.pdf

2.4.7 Lessons Learned from Deployments in Similar Jurisdictions
Insights to recommendations in this Plan come from the understanding of previous PEV technology
deployments throughout the U.S. and the team’s own experience supporting PEV-related projects. The
following examples are a few selected deployments that have helped guide the Plan’s recommendations,
but are far from the exhaustive list of lessons learned for which the team has pulled from.
The Drive Electric Vermont program is a statewide program to advance the deployment of PEVs
through strategic planning and leadership, stakeholder/partnership development, education and outreach,
and incentives. Efforts are focused to incentivize PEV purchases and obtaining PEV user feedback to
shape future developments. Since the programs beginning in 2012, Vermont has seen over a tenfold
increase in EV purchases (from 88 – to 1,113). As of 2016, Vermont had 111 PEV charging stations
deployed, most offering free public charging (Figure 2-28). The Drive Electric Vermont program has seen
a significant increase in PEV adoption recently due to greater public knowledge, PEV availability, and
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overall consumer awareness on the topic. It is
concluded that similar trends should be expected
in other states as well due to the overall PEV
market place developments.15
The managers of New York City Multi-Unit
Apartments, including buildings owned by the
Albanese Organization, Glenwood Management,
and Related Companies, are working to anticipate
the needs of residents in multi-unit apartments as
more PEVs are purchased (an existing station is
shown in Figure 2-29). PEV charging stations
were installed in residential building parking
garages and are available for apartment residents,
as well as the general public that pay daily
parking rates to stay in these garages. The station
ownership business model used for these has the
charging station service provider owning and

Figure 2-28: Charging infrastructure locations in Vermont

managing the station; paying the upfront installation costs, maintenance, and services; and sharing a
portion of the revenue with the host location. The stations used most were installed in response to
requests from PEV-owning residents who charge their vehicles daily. Charging station operators also see
the benefit of installing 240 VAC charging stations (as opposed to 120 VAC outlets). The higher power
level allows vehicles to charge in less time and ensures that the vehicles (especially BEVs) are fullycharged when they are needed. Some of these apartment buildings used the charging stations to meet
Leadership in Energy and Environmental Design green building certification program’s Gold or Platinum
certification.

15

U.S. Department of Energy. Drive Electric Vermont Case Study. Accessed July 27, 2017 from
https://energy.gov/sites/prod/files/2016/06/f32/Vermont%20Case%20Study.pdf

39

Plug-in Electric Vehicle Charging Infrastructure Implementation Plan for The City of Frederick

Figure 2-29: ChargePoint PEV Charging Station at Glenwood Bristol

Requests from City of Rochester parking garage patrons for additional charging opportunities led to the
installation of PEV charging infrastructure at seven parking garages throughout the city (example shown
in Figure 2-30). Funding assistance from the New York State Energy Research and Development
Authority was used to make the project feasible. The charging stations are located throughout the city at
parking garages, retail locations, and city buildings to provide many charging locations. Typical parking
rates apply at these locations. The locations were chosen because they offer a wide variety of charging
options for PEV drivers who park at these locations while working, running errands, or enjoying leisure
activities. At the start of the project, a consultant identified the ideal locations for charging station
installations. The additional forethought that went into siting the stations by the hired consultant aided in
the proper selection of convenient charging locations for PEV drivers and has led to higher utilization
rates. Within three weeks, every station in Rochester had been used, demonstrating the demand for PEV
charging. The availability of charging infrastructure has strengthen the public’s desire to purchase and
drive PEVs throughout the region.

40

Plug-in Electric Vehicle Charging Infrastructure Implementation Plan for The City of Frederick

Figure 2-30: Rochester Parking Garage PEV charging stations Installations

Through the ChargePoint America project, 157 publicly-accessible PEV chargers were installed
throughout the Washington, DC Area, with an additional 74 residential and fleet stations. These stations
saw heavy utilization (as of the last data collection in 2013), with an average connection percentage of
14% for the public stations and over 50% for privately located stations. Daily charging port utilization
trends (as shown in Figure 2-31) demonstrate a preferred daytime charger use during weekdays.16

Figure 2-31: Washington, DC Area Charging Station Time of Use Data Analysis Summary

16

Idaho National Laboratory. ChargePoint America Vehicle Charging Infrastructure Report. Accessed August 16, 2017 from
https://avt.inl.gov/sites/default/files/pdf/evse/coulombQtr4_2013.pdf
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The Massachusetts Plug-in Electric Vehicle Incentive Program was launched in 2010 with the goal of
increasing the use of electrified transportation in Massachusetts through state leadership, education and
outreach, and infrastructure development.17 The number of PEVs registered in Massachusetts increased
from under 100 in 2011 to 5,610 in January 2016, with 39% (i.e., 2,193) BEVs. The most popular PEVs
in Massachusetts are the Toyota Prius Plug-in, Chevrolet Volt, Tesla Model S, and Nissan Leaf, which
make up a combined 70% of total PEV ownership in the Commonwealth. PEVs are predominantly
clustered surrounding Boston and, to a lesser extent, around Worcester and the Springfield–Chicopee
areas of southwest Massachusetts. There is a somewhat higher PEV registration per capita in smaller
communities, with the majority of PEVs in communities between 5,000 to 50,000 people. There is also a
correlation between where PEVs are registered and where they publicly charge. The number of public
PEV charging stations in Massachusetts increased from 33 in 2011 to 596 by July 2016. The map shown
in Figure 2-32 shows the locations for AC Level 2 and DCFC stations. The charging stations are installed
at a variety of charging venues, including retail, parking (short-term and long-term), workplaces, vehicle
dealerships, hotels, schools, recreational facilities, and medical buildings. The vast majority of the
charging venues use AC Level 2 station solely, or are used in combination with AC Level 1 stations or
DCFC. The majority of the charging locations in Massachusetts provide free charging. For stations that
require payment, different pricing models are employed, including: charge by hour; charge by energy
transferred (kWh drawn by the station); adjustable hourly and monthly charge; and a flat fee.

Figure 2-32: Massachusetts charging station locations

17

Massachusetts Electric Vehicle Incentive Program, program website,
http://www.mass.gov/eea/agencies/massdep/air/grants/massevip.html.
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Additional case studies for specific site locations throughout Washington, DC, Maryland, and the
surrounding areas are included in a report commissioned by the Georgetown Climate Center titled
“Lessons from Early Deployments of Electric Vehicle Charging Stations”.18 Some of these case studies
provide additional insight into specific installation concepts in nearby areas to Frederick.

2.4.8 Specific City PEV Concerns
Different charging station ownership/acquisition options are available. The most common model is for
the charging station host to own the charger, even if it is managed by a third-party service. In certain
cases, particularly if grant funding is available to cover the majority of the initial costs, third-party
charging station service providers may pay for the installation, operate the station, and share some of the
profits with the host site. Some charging station manufacturers, third-party charging station service
providers, and charging station network providers offer the option to lease charging stations.19,20 Most
charging station installations are owned and operated by the site host. MOM’s Organic Market is a great
example of a business that embraces the charging station and will likely ensure that it is properly working
and shared by customers for many years.
Managed networked stations are more expensive because they include additional communication and
control hardware, may be more expensive to install if the site has poor cellular reception, and require
annual subscription fees around $500 to maintain the services and features. A site owner can likely save a
lot by going with a non-networked station, but they also miss out on a lot of features. One such feature is
imposing a fee to recover electricity expenses which all networked stations can easily do (most take a
small percentage from the fee collected to cover the administrative costs). However, the cost for the
annual network subscription will be higher than the electricity costs and attempting to collect enough user
fees to cover all expenses will drive away most PEV owners (many will use home charging to meet most
of their needs, so public charging is often just a convenience if they can get it for free or a reasonable
costs). Managed networked stations provide usage monitoring to understand how the stations are being
used (and when demand is high enough to put more it). The station also sends a notification if there is a
fault or something needs to be fixed so it can be repaired promptly. Networked stations also provide

18

Transportation and Climate Initiative. Lessons from Early Deployments of Electric Vehicle Charging Stations. Accessed
August 16, 2017 from
http://www.transportationandclimate.org/sites/default/files/Lessons%20From%20Early%20Deployments%20of%20EV%20C
harging%20Stations.pdf

19

Garage Juice Bar LLC, Leasing Options, accessed December 7, 2017 from http://juicebarev.com/electric-car-chargingstations-leasing-options

20

SemaConnect, Lease Financing Options, accessed December 7, 2017 from https://www.semaconnect.com/semaconnectlease-program/
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opportunities to charge users a fee for use. In order to keep the charging stations available for use after a
PEV is charged, networked stations could impose an escalating fee if a PEV stays connected longer than a
defined time limit. (The system could also notify the PEV driver to encourage them to move their vehicle
to void higher fees.) This could be an easier solution than using charging time limit signs (e.g., 2 or 4
hours). This approach would require parking lot attendants monitor the PEV charger spaces to ensure
compliance.
There are certifications from United Laboratories and other organizations to ensure charging stations meet
safety standards, but various installation and deployment strategies that should be monitored and
controlled by the City. Issuing guidance language on recommended installation practices is helpful and
clear zoning, codes, and permitting regulations for PEV charging stations are also very useful. While
sometimes necessary, charging a PEV with the portable cord that comes with the vehicle is not a
recommended practice for regular or public access charging. The three-prong outlet is not designed to
handle too many plug-in events or a continuous load for long durations every day (the SAE J1772
connection is designed specifically for this type of use). If plugging into a 120 VAC outlet for PEV
charging, it needs to be on a dedicated circuit (most outlets are not on their own dedicated circuit unless
specifically installed for this purpose). Additional guidance or regulations may need to be issued for this
charging situation. Some residents are using their PEV’s portable charging cord with an extension cord
from their home to charge their PEV parked out on the street because they do not have a garage where
they can install a charger. This is an issue because it is in violation of City code when it crosses the
sidewalk, and is a potential electrical and tripping hazard. One possible solution to consider would be a
sidewalk cut and cover to eliminate the tripping hazard, but this would also endorse this charging strategy
which isn’t a recommended practice for regular charging. A better solution is to adopt regulations and
guidance to allow residents to install AC Level 1 or AC Level 2 charging stations at the curb outside their
house with power routed through a conduit run underneath the sidewalk. To prevent unauthorized
electricity use by others, the PEV owner could deactivate the charging station via a switch or circuit
breaker when their EV was not using the station. Many residents that would use this option do not have
dedicated parking spots. So creating a method for these residents to reserve the parking space with the EV
charger would be needed.
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3

Phase II – Looking Forward

This section extends the baseline analysis performed in Phase I. The Phase I households, population,
employment, and travel demand analysis was extended to include projections of their change over time
(5, 10, 15, and 20 year time horizons; 2016, 2020, 2025, 2030, 2035, and 2040). This information along
with other information was used to develop projections of how the PEV population that live and work in
the City could change. This information was used to develop recommendations for PEV charger
types/technology and example PEV charger locations. Recommendations were also developed for: PEV
charger ownership/usage charge options; code, standard, policy changes; how to incentivize PEV charger
installation by private entities.

3.1

Demographic Projections

The future PEV populations and the required charging infrastructure to support their use is related to the
potential population/household trends (for residents who will purchase PEVs) and the employment trends
(for PEV owners that live and work in the City and commute to the City). Vision Engineering & Planning
extended the TAZ level Phase I population, employment, and travel demographics analysis using
MWCOG projection data that includes the City and Frederick County. The project scope called for
developing projections about how the EV population could change over time (5, 10, 15, and 20 year time
horizons). The base year was 2016 since the project was conducted in 2017 to year end totals are not
known. Projection forecasts were made for each regular five year time step compared to the planning year
baseline (i.e., 2020, 2025, 2030, 2035, and 2040) because projection data are not available for off years.
The result is that the projections include a few additional years. As expected, the uncertainty increases
with further out years, so the 2040 projections are the least certain.
Figures displaying the changes for each five year time step as well as a 2016-2030, and a 2016-2040 time
periods, are provided in the appendices (population, households, and employment). To simplify the
discussion in each section below the 2016-2030 time period is shown. This figure provides a long enough
view but does not include the less certain 2040 projections. The figures use consistent legend colors, but
due to the software used, the ranges vary between the figures.

3.1.1 Population and Household Growth
The population and the number of households are related and are similar. The projections for both were
developed to understand when and where changes are projected to occur. Population/household growth
trends are projected to be highest in the 2020 and 2030 timeframes in the following areas of the City:
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Northeast, east, and southeast periphery – Served by the northern part of Monocacy Blvd. (i.e.,
TAZ #2917, 2916, 2920, 2915, 2918, and 2925)



Western periphery – west of US 15, including the areas south and north of US 40 and north along
the western side of the City up to, but not including Fort Detrick (i.e., TAZ #2837, 2839, 2838,
and 2930)

This implies new construction will be needed to satisfy the population and housing growth needs. Home
charging will be possible for these residents, whether dedicated spots or shared lots/garages. Multi-family
housing units are expected to be built in the CBD and the northeastern area. Engaging with land
developers to ensure sufficient electrical capacity and pre-installed infrastructure during construction will
be key to enable cost-effective flexible growth. The population growth is projected to slow between 2025
and 2040 as the area builds out. Figure 3-1 and Figure 3-2 present the population and household changes
respectively between 2016 and 2030.
Many of the highly urban downtown areas are already densely populated and significant housing
increases are not possible. Areas with currently high population densities (the Central Business District
and the area west to US 15) were identified in Phase I as having a high probability of having residents
classified as “garage orphans” due to limited garage and off-street parking potential. Most of these areas
are already very densely populated, and are not predicted to experience significant growth. However, the
areas near East South Street and East Patrick Street currently have dense populations and are projected to
experience growth as shown in Figure 3-3. Public PEV charging solutions will likely be needed to support
these “garage orphan” PEV owners.
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Figure 3-1: Projected population change from 2016 to 2030

The highest rates of household growth in the near term (through 2020) are projected to be in the northern,
eastern, and western peripheries of the city. Household growth is forecast to continue in the far eastern
side of the city around Monocacy Boulevard beyond 2025. Detailed maps showing five year increment
projections are included in Appendix A (population) and Appendix B (household).
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Figure 3-2: Projected change in the number of households from 2016 to 2030
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Figure 3-3: Residential Areas with the Potential for Increased Garage Orphans

3.1.2 Employment
Employment growth follows a different trend to the population trend. Employment growth is projected to
be highest in the:


Northeast, east, and southeast periphery – Served by the northern part of Monocacy Blvd. (i.e.,
TAZ #2917, 2916, 2920, 2915, 2918, and 2925)



Western periphery – West of US 15, including the areas south and north of US 40 and north along
the western side of the City up to, but not including Fort Detrick (i.e., TAZ #2837, 2839, 2838,
and 2930)

The highest employment growth in the near-term is forecast in the central portion of the city east of US
15 and in the eastern periphery around Monocacy Boulevard. The central portion of the city will continue
to have the highest rates of employment growth into the future along with the Central Business District
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and the eastern periphery. The projected increase in employment in the City from 2016-2030 is shown in
Figure 3-4. Maps showing five year increments of employment change are included in Appendix C.

Figure 3-4: Projected employment change from 2016 to 2030

3.1.3 Demographic Summary
Figure 3-5 and Figure 3-6 summarize the total household, population, and employment numbers on both a
raw number basis and on a percentage change basis. The TAZ orientation at the City boundaries do not
exactly follow the City’s boundary. This results in an overestimation of the demographics values.
Specifically, TAZs that crossed the City boundary were included in the City totals. This results in
additional population, households, and employment being included in the totals.
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Figure 3-5: Demographic Projection Summary

Figure 3-6: Demographic Projection Summary (Percent Change)
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3.1.4 Land Use
Table 3-1 presents the identified future development in the City. Data sources included a parking study
performed in 201521 and information provided by the City’s Planning Department. Figure 3-7 summarizes
some of the planned land development. In addition to the locations shown below, the population growth
projections infer that farmland surrounding the Frederick Municipal Airport and the Clustered Spires Golf
Course in the east and open space to the south and north of Shookstown Road will be developed for
housing.
Table 3-1: Projected Development in the City
Name

21

Development

Vicinity

Mc Henry

Retail

Downtown

Carmack Jays

Office and Retail

North of City, north of 3rd St.

Renn- Kirby

NA

North of City, north of 3rd St.

Former County Bldg
No Name
No Name
Maxwell Square

Residential
Residential and Retail
NA
30 Townhouses

North of City, north of 3rd St.
North of City, north of 3rd St.
North of City, north of 3rd St.
North of City, north of 3rd St.

North Point Community

Residential

North of City, north of 3rd St.

North Point Community
Frederick Brick Works
Marc Train Lot
Hotel

Residential
Office, Residential and Retail
NA
Hotel

North of City, north of 3rd St.
North of City, north of 3rd St.
Downtown
Downtown

Union Mills

Mixed Use

Downtown

McCutcheons

Retail

Downtown

The Galleria

Mixed Use

Downtown

One Commerce Plaza

Mixed Use

Downtown

Cannon Hill

NA

Downtown

Development Site

NA

Northgate

NA

Monocacy Center

NA

Downtown
Near Catoctin and Monocacy Blvd
crossings
NE side of Market Square

Frederick Towne Mall

NA

US 40 West of downtown

Gateway East Plaza

Retail and hotel

Catoctin Overlook

NA

Frederick Corner

NA

E Patrick St. at Monocacy Blvd
Old Coca Cola at the north side of
N Market Street and N East Street
E South St and Monocacy Blvd

Walker Parking Consultants, “Parking & Circulator Study: City of Frederick, Maryland”, May 2015,
http://www.cityoffrederick.com/DocumentCenter/View/6124
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Figure 3-7: Planned Land Development and Parking Stucture Locations

3.1.5 Travel Patterns
The 2040 traffic volumes were developed by applying the growth factors derived from the MWCOG
model to the existing traffic counts in Frederick County/City. The growth factors were developed by
comparing the year 2040 MWCOG model volumes to the base year 2015 model volumes. The projected
roadway utilization in the City in 2040 is shown in Figure 3-8. Figure 3-9 shows the roadway utilization
change between 2017 and 2040. Based on this analysis, the most impacted roadways in the City will be
US 15, Monocacy Boulevard, Opossumtown Pike, West Patrick Street (west of US 15), Market Street, 7th
Street, Liberty Road, and Baughmans Lane.
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Figure 3-8: Predicted 2040 Frederick City Daily Traffic Volume Summary

3.1.6 PEV Adoption
Summary vehicle registration data were provided by the Maryland Vehicle Administration. Frederick
County currently has a total vehicle population of over 177,000, with approximately 84% of the vehicles
located within the City (identified by ZIP codes 21702, 21701, 21702, 21703, and 21704). As of
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Figure 3-9: Predicted 2040 Frederick City Daily Traffic Volume Summary (change from baseline)

September 2017, there were 427 registered PEVs in Frederick County; 57% (239) are located in the City.
The PEV adoption rate for the City, Frederick County, and the U.S.22 are shown in Figure 3-10. Frederick
County’s PEV population (0.24%) lags the national average (0.40%). The adoption rate for PEVs
registered in the City is lower (0.16%). This relatively lower PEV density (i.e., 84% of the vehicles, but
only 57% of the PEVs) may be partially due to higher income areas being located outside the City’s
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borders. The smaller household sizes in City with less vehicles per household is another potential factor
of lower PEV ownership rates in the City.
0.45%

Current EV Market Penetration

0.40%
0.35%
0.30%
0.25%
0.20%
0.15%
0.10%
0.05%
0.00%

Nationwide Average

Frederick County

Frederick City

Figure 3-10: Summary of PEV Market Penetration

Future PEV population projections were developed using current market penetrations, projected Frederick
population growths, and estimated future PEV market penetration data from the U.S. Energy Information
Administration (EIA). EIA’s projections include projected vehicle availability, vehicle cost, consumer
adoption of vehicle technologies/types, fuel cost, fuel economy regulations, and other factors. Three
market penetration scenarios, based on petroleum fuel price projections, were used: 1) low oil cost case,
2) reference oil cost case, and high oil cost case. (Fuel cost savings is a primary motivator to adopt PEVs.)
The future total vehicle population in the City and Frederick County were assumed to increase
proportionately with the population trends discussed earlier. The percentage of these vehicles that are
PEVs was estimated based on EIA published PEV market penetration projections data.22 The projections
were scaled to match the current PEV penetration rate in the City. The projected PEV market penetration
data is then applied to the project vehicle population data to estimate the total number of PEVs on the
road in the City and Frederick County. The resulting PEV population projection curves are shown in
Figure 3-11 (Frederick County data on the left and City data on the right).
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Figure 3-11: Frederick County (left) and Frederick City (right) PEV Projections: 2017 - 2040

The projections show that even in the most conservative case (low oil price) to have nearly 15,000
registered PEVs in the City (62 times as many PEVs as in 2017). The high oil price case resulted in
approximately 28,000 PEVs in 2040 (117 times as many PEVs as in 2017).

3.2

PEV Charger Infrastructure

PEV charging will occur in various locations and situations to match the vehicle operator’s parking
situation and charging needs including home, workplace, and public charging. Each is described below in
order of the relative importance of the amount of charging that will likely occur at each venue.

3.2.1 Residential PEV Charging
The most convenient place to charge PEVs for most people is overnight is at home where vehicles are
parked for many hours. This charging routine will be sufficient for most drivers’ daily driving
requirements. “Home” includes a range of living situations including: 1) privately-owned/rented home, 2)
privately-owned/rented townhouses, 3) privately-owned/rented row homes, 4) privately-owned/rented
multi-dwelling units (e.g., apartments and condominiums). Parking for each of these may be dedicated
off-street parking, dedicated on-street parking, dedicated spot in common use parking lot/garage, open
parking in common use parking lot/garage, and open street parking. Idaho National Laboratory’s data
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analysis results of EV charging data collected for the nationwide EV Project indicated that home charging
accounted for between 57-65% of charge events (depending on the specific PEV model).23
Most residents pay for electrical service, so it is typically straightforward to add the PEV charger onto the
existing account. Lower powered charging stations are likely sufficient for home charging because of the
extended parking durations. These stations are also less expensive and have a lower average impact on
electricity demand which supports a more sustainable utility grid.
Charging stations that are owned and operated by PEV drivers would not require networking to manage
their use. This further reduces the initial and ongoing costs. Home charging is the most economically
sustainable model for operating PEVs. The City should encourage these installations and facilitate the
process to the remove barriers to their installation.
Each of the different living situations provides different accommodations for residents to park their
vehicles. In the City, the parking scenarios can be grouped as;
1. Dedicated garage, carport, or driveway parking
2. Dedicated or shared multi-dwelling units parking
3. Street parking

3.2.1.1 Dedicated Garage, Carport, or Driveway Parking
Dedicated garage, carport, or driveway parking applies to both owned and rented properties. These
parking situations will have access to building’s electrical service readily available. Installing charging
stations in garages, carports, driveways, and other spaces dedicated for residents is typically
straightforward and permitted under current City regulations and policies.
Four actions the City can take to encourage and facilitate charging station installations at residences with
dedicated parking;
1. Share PEV charger information to educate residents on the technology options
2. Share PEV charger installation best practice guidance,
3. Consider establishing an online residential PEV charging station specific permitting process if
the existing general permitting process becomes inefficient or overwhelmed with applications,
and
4. Educate and train staff on PEV charging station technology and installations.

23

Menser, P., “Charging behavior revealed: Large national studies analyze EV infrastructure needs”, Idaho National Laboratory,
https://www.inl.gov/article/charging-behavior-revealed-large-national-studies-analyze-ev-infrastructure-needs/
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Residential PEV charging stations are typically very straightforward. Complications typically arise from
the permitting process or with multi-dwelling units, both of which will be discussed later. The key items
for a charging station installation in a personal garage, carport, or driveway are;
1. Determine which charging power (AC Level 1 at 120VAC or AC Level 2 at 240VAC) is
appropriate for your vehicle and current electrical panel,
2. Purchase a certified charging station (e.g., United Laboratories listed) for the specific installation
application such as wall-mounted for a garage wall or pedestal-mounted for beside a driveway,
3. Use a licensed electrician to do the work, ideally someone with charging station installation
experience, and
4. Install the station where it is close to vehicle’s charging port location when the vehicle is parked
in the preferred vehicle orientation. This will ensure that the cord is not laid across the vehicle or
across a path where people typically walk.
This information can be used to develop a simple factsheet, although many organizations and
municipalities just quickly mention these points on a webpage and address the other more complicated
issues with references/web links resources. The Residential Charging Station Installation Handbook for
Single-Family Homeowners24 created for North Carolina provides a good overview of best practices for
simple residential PEV charging station installations, while also discussing some of the more complicated
issues and scenarios that many arise. Idaho National Laboratory published a helpful document “What
were the “Best Practices” Identified for Residential Charger Installations?”25 developed from lessons
learned from the U.S. Department of Energy (DOE) sponsored EV Project, a national deployment of PEV
technology that included residential charging stations. Another general resource for vehicle and charging
technology is the DOE’s Plug-in Electric Vehicle Handbook for Consumers.26
Since residential charging stations located in garages, carports, and driveways are the simplest, most costeffective, and convenient charging option, the City should support facilitating these installations as much
as feasible to accommodate these users.
If the existing general residential electrical equipment permitting process becomes inefficient or
overwhelmed with applications, other municipalities have found it beneficial to develop an online
permitting process specifically for residential PEV charging station installations. Permitting is discussed
in more detail in the “Codes, Zoning, Permits, and Inspection” section.

24

Advanced Energy, Residential Charging Station Installation Handbook for Single-Family Homeowners and Renters, version
4.0, 2014

25

What were the “Best Practices” Identified for Residential Charger Installations?, INL/MIS-15-35157, April 2015,
https://avt.inl.gov/sites/default/files/pdf/EVProj/WhatWereBestPracticesForResidentialInstallations.pdf

26

U.S. Department of Energy, Plug-in Electric Vehicle Handbook for Consumers, DOE/GO-102015-4616, February 2015,
https://www.afdc.energy.gov/uploads/publication/pev_consumer_handbook.pdf
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Several municipalities have found it useful to create and use an installation checklist and guidance
document for residential PEV charging stations to assist homeowners, electrical contractors, and City
inspector to ensure that the work is done properly. A key element to these resources is a load calculation
worksheet that can be used to verify that the installed electrical service is adequate for adding a charging
station. It is also recommended to have the homeowner notify their electric utility about the installation. A
single charging station installation in a neighborhood will likely not be a concern to the utility. But when
many chargers are operating in the same neighborhood it may require the utility to upgrade the local
transformer. The utility may also have time-of-use rate schedules that the homeowner could opt for to
lower costs if a lot of their electricity use, including vehicle charging, could occur during off-peak hours.

3.2.1.2 Dedicated and Shared Multi-Dwelling Unit Parking
To accommodate a growing population in the City where land area is limited the number of multidwelling units (MDU) that residents rent or own will increase. Some developments include private
garages, but many of these residents park in off-street spaces that may, or may not, be reserved. Residents
may also park on the street in these developments when parking spaces are limited. Example MDU
parking is shown in Figure 3-12.

Figure 3-12: Multi-dwelling units throughout the City have off-street and on-street parking

Resident-owned charging stations are challenging to install at existing MDUs. Most readily-available
electrical power infrastructure is owned and operated by the property development/management
company. For situations where power can easily be run from a PEV owner’s unit (e.g., a ground level
unit) to their reserved parking space (without having to cross the paved parking area), development
companies should consider accommodating such installations if the PEV owner is willing to pay for the
installation and electricity use. To accommodate potentially higher turnover of residents, MDU sited PEV
installations should be configured with an outlet on a post that the PEV owner can plug in a charging
station as shown on Figure 3-13.
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The developer could also take the initiative to install charging
station mounting posts and outlets ahead of resident requests.
Having the conduit installed, potentially with electrical wire run,
will be a major advantage for enabling resident-owned charging at
MDUs.
In either case, a plug-in type charger (i.e., not hardwired) would be
used for this application. The station hardware would be the
property of the PEV owner, so this configuration allows easy
removal if the resident moves. The development company would
retain ownership of the electrical wiring and outlet after the resident
moves.
An option would be for the City Planning Department to develop a
requirement that a certain percentage of housing units in new
developments be “PEV-ready” by installing the electrical

Figure 3-13. Charging station installed
on a post and powered from an outlet

infrastructure (conduit and wire) and mounting post during construction. Perhaps initially 25% and
increased as PEV ownership increases. Developers could elect to exceed the requirement and increase the
number of “PEV-ready” units to attract/retain residents.
For most existing MDUs, charging stations would need to be installed and operated by the property
management company using power from a facility-owned panel, such as for exterior lighting. These
installations might more closely resemble a public charging station where managed networked stations
are used to enable charging a fee for use. In order to share this infrastructure among any residents, some
properties have placed the PEV charging stations near the clubhouse or other common facility where
residents park for shorter periods. This is an appropriate solution to serve a handful of PEV owner
residents, but would likely create demand issues as PEV ownership increases. For residents that do not
typically use the common facility, this parking arrangement is not always convenient and most would
prefer charging close to their unit where the car can remain parked all night. As discussed in the
Partnership Development section, Potomac Edison is developing an EVSE program proposal that, if
approved, could be an opportunity for MDU property managers to partner with the utility to
install/operate utility-owned PEV chargers at MDUs. These chargers would likely be networked,
managed chargers installed in open parking areas that serve all residents (e.g., clubhouse or office).
Potomac Edison indicated that MDU property managers may be able to request permission from the
Public Services Commission to install electrical submeters near parking spaces to enable combining the
electrical usage of each charger with the resident’s primary bill. (Each submeter would require a separate
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application.) Alternatively, a separate electrical service could be installed for the EV charger-equipped
parking space and the customer would be billed for the residence and parking space separately.
The City should use its outreach efforts to encourage property managers to view charging stations as an
amenity—similar to parking lot lights, grills, bike racks, gyms, and shared common areas—that they
invest in to attract and retain residents. Under this approach, MDU property managers would reserve
several charging spaces for PEVs and install Level 1 or non-networked, unmanaged Level 2 charging
stations for PEV-owners to park overnight. This would be a significantly lower investment than higherpowered managed networked stations. The unmanaged, non-network stations do not have a method to
collect payments. The electric service costs will be low, so should be able to be easily absorbed into the
daily overhead operations.
To educate developers on their options for installing charging stations and create an awareness about the
importance and potential benefits of providing this amenity, the City should provide resources and best
practice guides to developers. The City could also facilitate meetings and workshops for developers to
better understand charging station deployment strategies. The following resources have already been
developed for charging station installations at MDUs.



Multifamily Housing Charging Station Installation Handbook (Advanced Energy)27
Plug-In Electric Vehicle Charging Infrastructure Guidelines for Multi-unit Dwellings (PEV
Collaborative)28

Local examples of a charging station installation at a local development often spurs other installations and
if progress towards encouraging charging at MDUs is not started following the initial outreach to
developers, the City should consider co-funding a few charging stations through a small City-sponsored
grant program. A small $25,000 program co-funding (e.g., 50-75% of the project costs) a limited number
(e.g., 3-4) dual-port charging stations at MDUs could be used to develop local experience to share. MDU
operators, owners, or renters would contribute 25-50% of the project costs. These initial installations
would develop local experience and serve as local case studies to show strong interest and use by
residents which should spur additional installations.
An example of a previous successful project is a New York State Energy Research and Development
Authority (NYSERDA) financial grant award program that made awards in 2012-2013 to more than a
dozen organizations to install AC Level 2 PEV charging stations across New York State. Award

27

Advanced Energy, Multifamily Housing Charging Station Installation Handbook, version 4.0, 2014,
http://www.pluginnc.com/resource/multifamily-housing-charging-station-installation-handbook/

28

Plug-In Electric Vehicle Collaborative , Plug-In Electric Vehicle Charging Infrastructure Guidelines for Multi-unit Dwellings,
November 2013, http://www.pevcollaborative.org/sites/all/themes/pev/files/docs/MUD_Guidelines4web.pdf
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recipients included major charging station manufacturers and service providers, along with host sites.
Awarded funding supported the installation of between 1-5 stations at each location. The average total
cost for a two port charger installation was $19,600. NYSERDA (the sponsor) provided an average of
$10,000 per station. The awardee provided the remaining funding. One property owner that owned 43
apartment communities in Upstate New York used the funding to install charging stations by the property
rental offices and multi-use facilities at three MDU complexes for tenants’ use. The property owner
incorporated the charging stations into their marketing and successfully attracted PEV owners as new
tenants. Based on the success of these first installations the property owner plans to install more EV
charging stations at other apartment communities. In New York City, a PEV charging station service
provider used NYSERDA grant funds to support installations in residential MDU building parking
garages. Many of the initial installations were in response to demand from current PEV owner residents,
the property owners are now attracting other PEV drivers, so have expanded the number of charging
stations at several locations. The NYSERDA funding helped these MDUs recognize the value of
installing charging stations. These projects were documented so their success could be shared with and
understood by others via Case Studies.29

3.2.1.3 Street Parking
Installing charging stations for on-street parking is an option for residents where off-street parking or
reliable workplace charging are not options. PEV charging for vehicles parked on the street should done
only using a proper PEV charger for electrical and personal safety. Extension cords cannot be routed
across sidewalks to comply with Sec. 22-28.2 “Obstructing sidewalks” of the City’s Code of Ordinances
that states “a person may not obstruct a City sidewalk by placing thereon any boxes, barrels, goods,
wares, tables, chairs, merchandise or any other thing”.30 Charging stations are also much safer than an
extension cord because they employ safeguards to prevent against ground faults and electrical shocks.
Challenges associated with on-street charging include:
1. Parking spot availability – In many cases, street parking spaces are not reserved. Spaces may
not be defined, or if they are may not be clearly marked.

29

New York State Energy Research and Development Authority, Case Studies and Features, “Tri-City Rentals - Multi Locations,
NY” and “Multifamily Apartments - New York, NY”, https://www.nyserda.ny.gov/About/Publications/Case-Studies-andFeatures, Technology: Transportation; Electric Vehicle Charging Stations.
of Frederick, Code of Ordinances, Chapter 22 – Streets and Sidewalks,
https://library.municode.com/md/frederick/codes/code_of_ordinances?nodeId=PTIITHCO_CH22STSI_ARTIINGE_S225OPGUACSI

30City
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2. Electrical power – the electrical wiring run from the homeowner’s panel might be long. The
closest electrical power access may be City- or utility-owned (e.g., street lights). However, access
to these sources may not be allowed (e.g., City-owned street lights).
3. Right of way – PEV owners do not have the authority to install EV chargers on City property
(e.g., sidewalk, utility pole, or the strip of grass between the sidewalk and curb). Permission from
the City to allow the charging station wiring to cross underneath the sidewalk would also be
needed. The installation would also require approval from the City Planning Department,
Engineering Department, and/or private companies who own the utility poles or land the charger
would be located on.
4. Protection – Stations installed at the side of the road are more susceptible to damage from
passing cars or road maintenance operations (e.g., snow plowing). The use of bollards and other
protective devices should be considered, or required, to minimize damage.
Several cities are exploring and testing strategies for installing curb-side charging stations. Some
solutions mount and power the station from a utility pole or light pole. The available electrical power on
light poles is typically not sufficient to support charging stations.
The National Electrical Code requires
charging stations to be installed on a
dedicated circuit (which would likely
require a new wire run). So this
installation approach does not meet
this requirement. Other solutions
being considering elsewhere is
running a new service line from a
power pole and mounting the charging
station on the pole (Figure 3-14). The
City and Potomac Edison stated that
installing EV chargers on the
utility/light poles is not an acceptable

Figure 3-14. Utility pole mounted charging stations

option; so pedestal installation would be needed. The available electrical power on light poles is typically
not sufficient to also support charging stations. Potomac Edison stated that powering EVSE from utility
poles is a possibility. These chargers could support residents and businesses.
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A potential solution would be to allow PEV owners to install a personal charging station at the curb
where residents typically park on the street, provided they pay for the station and installation. This
approach would require input from the City Planning Department and Engineering Department. Locations
in the historic preservation district would also need Historic Preservation Committee approval. On some
streets, there is a small grass strip between the sidewalk and road where a pedestal charging station could
be installed, as shown in Figure 3-15. The electrical conduit would need to be run under the sidewalk, but
that can typically be done without damaging it. Bollards to protect the station and avoidance of existing
utility wires or pipes would also be requirements. (Note: the figure is a graphical representation of a
potential station. The actual parking space would require additional space markings and signage.)

Figure 3-15. Proposed charging station installation strategy for open street parking

On streets where the sidewalk is flush with the curb (Figure 3-16), one of the concrete sidewalk squares
could be removed to install the charging station base and run the electrical conduit from the residence.
Once completed the concrete would be replaced to restore the pedestrian path. In most situations, the
sidewalk is wide enough such that the space occupied by the charging station will still leave sufficient
passage for pedestrians that meets ADA requirements. (Note: the figure is a graphical representation of a
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potential station. The actual parking space would require additional space markings, signage, and have the
sidewalk widened to allow enough space to pass alongside for ADA compliance.)

Figure 3-16. Example street parking scenarios with the sidewalk flush to the curb

Another simpler, innovative approach for installing streetside Level 2 PEV chargers is to use lightposts for the
charger mounting and structure. New electrical service would likely need to be run to ensure optimal operation
that would be independent of the light post. Commercial examples include ebee Smart Technologies
(http://www.ebee.berlin), eluminocity (http://www.eluminocity.com, which integrates an ebee Smart
Technologies Level 2 PEV charger and LED streetlight), and ubitricy (https://www.ubitricity.com/en/). All of
these options are very low visual impact/almost invisible. They are also available as standalone charging
pedestals. The installation examples shown (Figure 3-17) do not include additional protection (e.g., bollards)
or require new setbacks/clearance since the poles are existing.
Coordination of such an installation would require City Planning Department permission and oversight as
the charging station would installed in the City’s right of way. The City Planning Department should
consider this potential solution and if acceptable, propose changes to the City codes and regulations that
would allow for this type of installation. Staff should also develop guidance that outlines the process for
pursuing these charging station installations. The City should provide some additional resources and staff
time towards the first installation of this type to ensure it progresses as planned, and modify the process if
needed based on this experience.
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Figure 3-17: Examples of Lightpost-Integrated PEV Chargers
Source: www.ubitricity.com/en and www.eluminocity.com

The City of Berkeley, California has established a similar approach to curbside charging stations installed
and operated by PEV owners through their Residential Curbside Electric Vehicle Charging Pilot. The
City developed a guide for the process, which outlines the design, station, and permitting requirements,
along with a form for informing adjacent neighbors about the installation. They were very transparent
about allowing a personal charging station on the curb (it could be offered publically, but would have to
be free of charge), but specifying that any parking spaces are not reserved or guaranteed to the PEV
owner. Curbside charging might be cost prohibitive for many, but this program has had some PEV
owners have completed curbside charging station installations.

3.2.2 Workplace PEV Charging
Idaho National Laboratory’s data analysis results of EV charging data collected for the nationwide EV
Project indicated that home charging accounted for between 32-39% of charge events (depending on the
specific PEV model).31 PEVs are parked for 8 hours or more during a typical workday so will typically
have sufficient time to return the battery to the fully-charged state, even when using AC Level 1 charging
stations. This is especially true if the battery was fully-charged battery at home since most commutes are
30 miles or less. It is possible for PEV drivers to rely on workplace charging if home charging is not an
option. This would require employees to have certain access to charging daily, whether at a dedicated spot
or a shared use spot. These drivers will likely need to use public charging on non-workdays and to expand
the use of their PEV. Most workplaces view charging as an employee perk, similar to bike racks, transit

31

Menser, P., “Charging behavior revealed: Large national studies analyze EV infrastructure needs”, Idaho National Laboratory,
https://www.inl.gov/article/charging-behavior-revealed-large-national-studies-analyze-ev-infrastructure-needs/
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passes, and fitness memberships, to attract and retain quality workers, so may offer charging for free. If
employers decided to charge a fee, employers and employees already share a financial arrangement so
incorporating a fee for charging could be coordinated through paycheck deductions.
For PEV drivers with access to home charging, charging at work extends their daily electric driving
range. For some drivers with longer commutes, using workplace charging may be needed to run errands
or other tasks before returning to home for charging. Owners of plug-in hybrid electric vehicles (with
smaller capacity battery packs) want access to workplace charging to charge the vehicle to
eliminate/minimize gasoline use on their return commute. Workplace charging makes PEV use feasible
for longer commutes, and in colder weather when PEVs are less efficient. In other cases where home
charging is a challenge, PEV drivers may depend on workplace charging as their primary charging option.
PEV drivers appreciate workplaces that offer charging. This can be reflected in their attitude and
productivity during the day, similar to how other workplace perks might boost employee morale.
Workplace charging can be a powerful tool for attracting/retaining skilled employees, particularly in high
tech businesses. The typical concern is addressing the reaction of non-PEV drivers so workplace charging
does not have an opposite effect on those employees. This can often be addressed through education and
outreach by the employer to explain why charging stations are being offered and demonstrated support
from upper management endorsing the technology. Workplace charging has been successfully wrapped
into larger business sustainability efforts that often include efficient lighting, recycling, sustainably
sourced products, or renewable power purchases.
The charging stations can serve as a symbol of the company’s commitment to the environment and some
decide to place them in prime locations by the main entrance that clients and other visitors see. This is a
fine approach for one or two charging ports intended to potentially accommodate clients or visitors with a
PEV, but not a recommended approach for employee charging. Having an additional benefit of prime
parking while charging is nice for some PEV drivers, but this often draws more scrutiny and discontent
from non-PEV drivers that most PEV drivers would rather avoid. Almost all PEV drivers are satisfied
with the offer of charging and do not mind if those spaces are not in the most prime parking location.
Some PEVs do not need to be connected all day to get a full charge and would be asked to move their car
from a prime charging space mid-shift so others can use it. This is an inconvenience that would be better
resolved by placing the charging station in a location where the charging cord can reach multiple spaces.
If located in a less popular parking location, extra PEV spaces can be reserved so the drivers can arrange
for the charging cord to be switched from one vehicle to another without having to move the vehicles (and
can be accomplished by either driver rather than both).
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With the longer parking duration, using lower power charging stations should be considered as a costeffective means to install more charging ports. As noted earlier, AC Level 1 stations provide
approximately five miles of electric range per hour of charging. This would satisfy the charging needs of
most employees commuting distance if plugged in all shift. These stations are less expensive to purchase
and install, while drawing less electrical demand to keep the company’s electrical costs minimal. Such
lower powered stations might not fully-charge every vehicle based on the employees driving
requirements, but the purpose is to provide some charging benefit and likely not support an employee’s
entire charging needs (similar to workplaces that provide free snacks or drinks to employees are not
expecting that they are providing all the necessary food for the day). For some businesses concerned
about having the general public use their stations if they are placed in a lot that cannot be restricted, very
few PEV drivers will seek out lower powered stations where they have to remain for an extended period
of time unless it is an emergency.
Some companies decide to recover the charging station operating expenses from users and to avoid
potential negative pushback from non-PEV drivers. Most PEV drivers accept paying a fair price for
charging, as long as it is comparable to what they pay at home and is less expensive than paying for
gasoline. Networked, managed charging stations are needed to handle payments. The initial and ongoing
costs for these stations is higher, so the usage fees could be higher than PEV drivers are willing to pay.
An alternative solution for workplace charging could be to use unmanaged charging stations and issue a
PEV charging sticker/placard for PEV-drivers to place on/in their vehicle to allow them to use these
stations. (This approach may require some form of enforcement, however among a known group of
coworkers it would be straightforward to identify policy violators). A nominal fee of perhaps $20-$40 per
year for the charging sticker/placard is typically enough to cover the typical electricity usage costs that
would be incurred.
Helping workplaces understand the charging station installation options and operational strategies will
allow more businesses to realize that providing charging to employees does not have to be a huge
investment of time or effort if done right. The City should provide resources and best practice guides to
local businesses about workplace charging. The City could also facilitate meetings and workshops for
information sharing with workplace real estate owners and operators for them to better understand
charging station deployment strategies. The following resources have been developed for workplace
charging station installations so should be leveraged by the City.


32

Workplace Electric Vehicle Charging Place Best Practices (NYSERDA)32

New York State Energy Research and Development Authority, Workplace Charging, CNY-wkpl-br-1-v1, August 2015
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Workplace Electric Vehicle Charging Policies (NYSERDA)32
Plug-In Electric Vehicle Handbook for Workplace Charging Hosts (DOE)33
AC Level 1 Electric Vehicle Charging Stations at the Workplace (DOE)34
Employer Workplace Electric Vehicle Charging Guide (North Carolina PEV Taskforce)35

Through this engagement with workplaces and with the growing PEV market, interest in charging station
installations is expected to increase. To capitalize on this enthusiasm and ensure that it results in the
deployment of charging infrastructure, the City, perhaps in collaboration with a local business network
such as the Frederick County Chamber of Commerce, should consider facilitating aggregated group PEV
charger equipment and installation service purchases to further reduce costs. The first service might be for
a contractor to explain the charging station options and develop installation plan options that optimize the
station locations to accommodate the interests of the company and employees. With tentative
commitments from businesses to install a certain number of charging stations at a specified charging
level, a joint purchase bid could be issued to purchase the PEV charging equipment at discounted prices.
Similarly, using the installation plans, excavation and electrical installation services could be bid on for
multiple locations to potentially reduce the cost of those services since one contractor can use costeffective strategies to order supplies in bulk, maximize the use of any necessary rental equipment, and
reduce the higher overhead costs normally associated with smaller jobs.
If the proposed outreach effort to educate businesses about workplace charging does not generate
sufficient interest to spur PEV charger installations or companies continue to express concerns about
moving forward, the City could consider co-funding a few workplace charging stations through a small
pilot City-sponsored grant program. A small $25,000 program would co-fund several simple charging
stations for employees at several businesses. The businesses would provide the remaining co-funding.
These initial installations would serve as local City case studies, ideally show strong interest and use by
employees, and provide a way for other businesses to see/experience them in person. The goal would be
to provide concrete examples and local feedback to spur other businesses to install workplace charging.
The NYSERDA funding program described earlier in the MDU section also supported workplace
charging station installations. Time Warner Cable (Spectrum) was a grant recipient because the
installation was aligned with their “Go Green” initiative and was supported by senior leadership. The

33

U.S. Department of Energy, Plug-in Electric Vehicle Handbook for Consumers, DOE/GO-102015-4616, February 2015,
https://www.afdc.energy.gov/uploads/publication/pev_consumer_handbook.pdf

34

Smith, M., Energetics Incorporated, U.S. Department of Energy, Level 1 Electric Vehicle Charging Stations at the Workplace,
Level 1 Electric Vehicle Charging Stations at the Workplace, DOE/EE-1399, July 2016.

35

Advanced Energy/ NCPEV Taskforce, Employer Workplace Electric Vehicle Charging Guide, accessed November 19, 2017.
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project identified a very cost-effective strategy for installing a PEV charging station at their facility which
could be replicated at other locations throughout the state. Time Warner Cable prepared a formal PEV
charging policy that described how the station’s use would be shared. This policy serves as a model for
other similar workplaces. RXR Properties, a property management company in Long Island operates
multiple buildings for business tenants. The company leveraged the NYSERDA funding to install PEV
charging stations. The company found the charging stations were beneficial for increasing its green
image, which led to attracting new tenants. Because of high charging station demand, the company is
considering increasing their rental costs for offices that have access to charging stations. Funding a few
locations to install charging stations as successful examples will provide valuable local lessons learned
that can be documented for others to replicate.36

3.2.3 Public PEV Charging
Public charging stations must be versatile to provide charging to various user types, including local PEV
drivers who do not have reliable charging at home or work, local PEV drivers that want to “top off” their
battery for added electric miles, to give “peace-of-mind”, for tourists/visitors who need a charge to make
it back home, and for through travelers that need a quick charge midway along a journey.
Public parking locations such as municipal lots or garages, transit parking, and retail venues serve
employees, residents, commuters, visitors, tourists, and nearby business clients. Charging stations
installed at these locations could serve PEV owners of all types. Public charging station installations
should use commercial-grade equipment (more durable than residential grade). Network controlled
stations enable managed access/use, enables payment transactions, and provides data and analysis for the
station owner to learn about the usage.
AC Level 2 – Public charging stations at destinations where drivers stay for 1-4 hours (e.g., entertainment
and retail venues) typically use AC Level 2 stations so vehicles receive a useful amount of charge. AC
Level 2 charging accommodates people who need a boost charge to increase the driving range to
complete their tasks. Charging station location is critical to how useful they are for PEV drivers and how
much they will be used. Most drivers prefer to use public chargers to be in locations where they can be
occupied for 1-4 hours (e.g., dining, movies, shopping, and recreation) while the vehicle is being charged.
Larger parking lots with several nearby destinations are ideal candidates. Convenient locations near major

36

New York State Energy Research and Development Authority, Case Studies and Features, “Time Warner Cable - Schenectady,
NY” and “RXR Realty - Multi Locations, NY”, https://www.nyserda.ny.gov/About/Publications/Case-Studies-and-Features,
Technology: Transportation; Electric Vehicle Charging Stations.
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roads are also useful. Well-lit parking lots are needed to accommodate drivers’ safety and convenience
when charging at night.
DC Fast Charge – DCFC stations are needed to support all-electric vehicle long distance travel. DCFC
provides quick charges that will not add too much time to a long distance trip length. Communities and
businesses may choose to install DCFC stations to attract and serve PEVs being driven longer distances
along major highways. DCFC stations are also a potential solution for providing charging to many users
in communities that are not easily accommodated by home or work charging. DCFC station location is
critical. They should be located on, or a short drive from, major highways and other highly-travelled
roads commonly used for longer distance travel.

3.2.3.1 PEV Chargers on City-Owned Property
The City-owned and operated parking garages and parking lots are prime candidates for public charging
stations because they provide the majority of public parking downtown and have many retail, food, and
entertainment venues nearby. These garages are the primary downtown parking option. City-owned
garages are used by City, Frederick County, and other businesses’ employees during the day, residents at
night and on the weekend, downtown visitors, and tourists.
As mentioned earlier, the City also owns Nymeo Field at Harry Grove Stadium. The stadium is located
0.85 miles from the center of town (intersection of Patrick Street and Court Street) and has 1,020 parking
spaces. The stadium parking lots are primarily used for parking during the approximately 40 home games
each season. Games typically occur on weekdays typically start at 7 pm, however games do sometimes
start earlier (e.g., 2 pm and 11 am). Weekend games typically start at 6 pm and 2 pm. Since the games
typically occur outside normal business hours, parking at the stadium (for PEVs and conventional
vehicles) provides an interesting opportunity for the City to consider. The large number of spots could
support a large number of chargers and PEV driver customers. This option could also minimize the
impact on the operation of the City’s garages. The parking area is surrounded by green space which
would facilitate trenching needed to install electrical service. PEV chargers at the stadium would also
support visitors who attend the games. Visitors include people who live outside of the City, so PEV
charging at the stadium would showcase the City’s PEV support and efforts to a broader audience. The
stadium’s location is not close enough to downtown to be a convenient option for walking for most
people. The City’s proposed Circulator bus service route does not include a stadium stop. However, the
Parking Department, Planning Department, and the transit provider (TransIT) are considering a
establishing a separate Park and Ride service route from the stadium into the Central Business District.
The three mile route would have stops at the stadium, Church Street/Market Street, and Patrick
Street/Court Street (Courthouse). The stops in the City are also stops for the proposed Circulator service
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so provides flexibility to change buses to get to other parts of the City. An alternative could also be to
have the Circulator route be extended to include the stadium (perhaps every other bus).
Public charging stations typically use networked, managed AC Level 2 stations that have the capability to
charge a fee for use, monitor the charging activity, and inform drivers whether the station is available.
The payment structure could be designed to enable affordable charging while the vehicle was actively
being charged, but increase the hourly rate after a certain time or when the charge level dropped below a
certain threshold. This approach could be used to encourage PEV drivers to move their vehicle to allow
other PEV drivers to use the station. Unfortunately, these features require a more expensive station (up to
$7,500 hardware cost for a dual-port AC Level 2 station), may require an additional antennas to get good
cellular reception (the method most charging management providers use for network communication),
and require an annual networking membership fee (approximately $500 per year per charge port). Grantfunded programs (when available, e.g., Volkswagen consent decree settlement, U.S. Environmental
Protection Agency, DOE, and Maryland Energy Administration) typically require networked, managed
stations be used to allow for monitoring of the station’s installation and use.
To prepare for upcoming grant opportunities (Volkswagen consent decree settlement funds, Maryland
Energy Administration, etc.) and be ready to quickly apply for available funding, the City should develop
an installation plan for installing charging stations in the City-owned garages and lots. The plan should
assess the specific parking availability to determine how many spots could be allocated to PEV charging
spots, and where. The assessment should also analyze the existing electrical infrastructure to determine
the amount of excess power that available for charging stations, and how many stations could be served.
(Each AC Level 2 charging port is typically 7 kW and AC Level 1 ports are 2 kW). The best parking
space candidates for charging stations are determined by evaluating their proximity to the electrical
panel(s), parking restrictions (e.g., whether some areas are for monthly users versus visitors), and current
parking use. It is beneficial to PEV drivers to have PEV charging parking spots located near the entrance
and to make them easier to find. But other drivers can become frustrated to have to drive by open PEV
charging spaces. So perhaps installing a few chargers on multiple floors is a better strategy. An example
of a good potential garage location that is close to the electrical panel to minimize the wire run is shown
in Figure 3-18. Other modifications such as widened parking spaces, proper space markings, signage, and
bollards to protect the charging station from damage will be needed, but are not shown in the figure.
When grants are available, the City should pursue applying for funding to reduce the cost of installing
PEV chargers in City garages/lots. This would be valuable for increasing the number of chargers for
downtown parking customers. At the same time, the City should consider installing lower-cost nonnetworked AC Level 1 stations in City garages that could be used by residents and employees that park
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Figure 3-18: Potential charging station placement in Church Street Garage near existing electrical panel

their PEVs for longer periods. For PEV drivers who park for long durations, using an AC Level 2 station
that would likely return their batteries to full charge within four hours, and it would likely be inconvenient
to return to move the vehicle so others could charge. It is anticipated that demand for charging will
significantly increase and a large number of charging stations would be needed to meet the demand in
City garages and lots. These charging stations could quickly exceed the available electrical capacity.
Ideally, for a large installation project with more than 12 AC Level 2 charging stations that
accommodates a variety of users, an energy management system could be installed to manage the
electrical demand to minimize the impact on the utility service while providing as high of charge as
possible to all PEVs that are plugged in. These energy management systems can be costly (although less
than the cost to upgrade the electrical service, or pay higher monthly demand charges) and the City
garages likely do not yet need that many charging ports.
Therefore it is suggested that the City install 2-4 non-networked, unmanaged AC Level 1 charging
stations (approximately 1.9 kW per max per charger) in each garage initially serve longer duration
parking customers. The charging station device is relatively low cost, the electrical draw is relatively low,
and the electricity costs would be low. The longer charge times should lessen concern about requiring
fully-charged PEVs to move from these spaces. Commercial-grade non-networked, unmanaged AC Level
2 stations are available that are nominally more expensive than AC Level 1 stations. These stations could
be installed instead if sufficient electrical capacity is available to provide a higher level of PEV charging
service to parking customers.
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3.2.3.2 PEV Chargers installed on Private Property
Public charging will be a combination of charger types (AC Level 1, AC Level 2, and DCFC) to satisfy
all PEV owner charging needs.
AC Level 1
Public AC Level 1 charging stations could be installed to satisfy charging needs for local residents
without dedicated parking and employees who park in public lots since they will be parked for long
periods of time.
AC Level 2
The City has many retail, food, and entertainment venues outside of the downtown area that have their
own parking lots and should consider installing Public AC Level 2 charging stations for customers,
residents without dedicated parking, and any PEV drivers visiting the area (as they would likely be
customers as the vehicle is charging). These charging station installations should use networked, managed
stations so PEV drivers can easy find them (and know if they are available) via the companies’ mobile
apps. The host sites can monitor/manage use (and set a fee for use if desired) to better understand the
usage. These installations tend to be more expensive, particularly because most parking is away from the
building and requires digging under existing pavement to run the electrical circuit. Where possible,
strategies to reduce installation costs should be used so there is less financial burden on the business
owner. The City should provide resources and best practice guidance documents to local businesses to
inform them about public charging. The City could also facilitate meetings and workshops for business
owners to better understand charging station deployment strategies. These installations are also more
challenging for electrical contractors and there are some best practices that they can use if they have not
done as many installations. The following resources have already been developed for public charging
station installations.




Best Practices Guide for Site Owners of Electric Vehicle Charging Stations on Commercial
Properties (NYSERDA)37
Electric Vehicle Charging Station Installers Best Practices Guide (NYSERDA) 37
Plug-in Electric Vehicle Handbook for Public Charging Station Hosts (DOE)38

37

New York State Energy Research and Development Authority, Best Practice Guides for Charging Stations webpage,
https://www.nyserda.ny.gov/Researchers-and-Policymakers/Electric-Vehicles/Resources/Best-Practice-Guides-for-ChargingStations, accessed November 19, 2017

38

U.S. Department of Energy, Plug-in Electric Vehicle Handbook for Consumers, DOE/GO-102015-4616, February 2015,
https://www.afdc.energy.gov/uploads/publication/pev_consumer_handbook.pdf
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Accessibility for Public Charging Stations (North Carolina PEV Taskforce)39

There are several commercial areas in the City, shown on Figure 3-19, where public AC Level 2 stations
should be encouraged: Golden Mile, Frederick Shopping Center, along Route 26 (Liberty Road), South
Jefferson Street, and by the Airport.
There are several charging stations in this area, but some are at dealerships and hotels so are not
convenient for supporting visitors to the many retail stores in this area. Businesses should be encouraged
to leverage grant opportunities that might be offered for public charging station installations.
If the outreach and encouragement for public charging does not result in installations, the City could
consider co-funding (50-75% of the project costs) a limited number (e.g., 3-4) public dual-port AC Level
2 charging stations at City businesses through the small City-sponsored grant program discussed earlier.
The businesses would provide the remaining co-funding (25-50% of the project costs). These initial
installations would serve as case studies and might encourage other businesses to install public charging.
DC Fast Charge
Home charging, workplace charging for PEV owners that do not have a garage or driveway, along with
an increase in AC Level 1 or 2 charging stations at workplaces, in City garages, and in public locations,
will accommodate a large majority of PEV drivers that live or work in the City. DCFC stations are
expensive to install and operate, so these should only be considered when necessary. For the small
fraction of drivers that require DCFCs to operate a PEV locally, it probably is not worth investing in the
infrastructure and they should consider alternative (or traditional) fueling choices. However, using DCFC
stations along major highway corridors is needed to enable PEV drivers to travel longer distances and the
industry is working to build out this infrastructure. If DCFCs will be installed for this purpose, it makes
sense to optimize their placement in larger cities so local PEV drivers can also use this resource. For this
reason, the City should help develop some “shovel-ready” DCFC sites to be ready for industry initiatives
and grant funding that fund PEV charger installations.
The key characteristic for DCFC location is easy access from both directions off a major highway for
PEV travelers can easily find them and get back on the highway after charging. Retail locations are ideal
since the PEV driver would likely visit a store or restaurant for the 20-30 minutes their PEV is charging.
Larger parking lots provide multiple spaces for charging or waiting to be charged and can facilitate an
expansion in the number of chargers as demand increases. Due to power upgrades and demand charges, it

39

Advanced Energy, Plug-In NC website, Station Installation resources, http://www.pluginnc.com/resources/?term=&resourcetopic=station-installation, accessed November 19, 2017

76

Plug-in Electric Vehicle Charging Infrastructure Implementation Plan for The City of Frederick

is often a lot more cost-effective to install a lot of DCFCs in one location rather than only a few ports in
multiple locations (completely opposite to the AC Level 1 and AC Level 2 deployment strategies). Access
to sufficient utility power is also useful, although most locations throughout the City should have a large
enough power line to pull down a new service. This is likely the preferred installation approach instead of
tapping into an existing service.
One DCFC station is in place south of the City on I-270, so new DCFC installations should be on other
major highways to broaden the coverage.
Festival at Frederick Shopping Center or the Prospect Plaza Shopping Center (located where US 15
turns and changes to South Jefferson Street, or US 40 Jefferson Street Exit), located in the area where all
of the major highways (I-70, I-270, US 15, and US 40) intersect are good options DCFC(s). These
locations are accessible to all major highways, have retail stores, and (for Festival at Frederick Shopping
Center) a gas station.
Clemson Corner (US 15 and MD 26 [Liberty Road]), or the nearby shopping centers, are an easy off/on
location from the highways, have a lot of retail locations so could also be a potential DCFC location
option.
The Golden Mile (US 40 west of US 15) has a lot of retail locations and gasoline stations so could also
be a potential DCFC location option. The area is highly congested, however, so may not be the most
convenient for quick access.
Frederick Shopping Center located on the northern part of the city on the north side of US 15 at Exit 15
is a good potential DCFC location. This is close to the highway exit, has ample parking, and hosts a
variety of retail stores and restaurants. The College Park Plaza Shopping Center on the south side of
US 15 at the same exit has a Safeway grocery store, a coffee shop, and several restaurants, so could be
another good option for DCFCs. This area is very close to downtown, Frederick Memorial Hospital, and
several residential neighborhoods which would likely be a good option for local PEV drivers to regularly
access.
The last potential good DCFC station location is at/near the Eastgate Shopping Center/Sheetz at the
intersection of MD 144 (East Patrick Street) and Monocacy Blvd. This area is accessible by Exits 55 and
56 off of I-70. The shopping center has the largest parking lot in the area with a few retail/restaurant
options and is connected by sidewalk to several others nearby, but they are more spread out than other
areas. The location would serve local PEV drivers going to the fairgrounds and the easy off/on from I-70
would support through travelers on I-70. The four DCFC stations options are shown in Figure 3-19.
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Host site commitment is critical for DCFC location sites to be a “shovel-ready”. This is often the largest
challenge for industry deployments, so is critical to have secured. Support from the local electric utility to
provide a new service for the station (provided it can easily done) would also make the site a prime
candidate for grant selection. A high-level plan for installing stations, including the proposed spaces to be
used and how the electrical power would be obtained, are also useful to have ready. Detailed installation
costs are probably not essential to develop since some programs use specific hardware and installers.

Figure 3-19. Current and future potential public AC Level 2 and DCFC locations

3.2.4 PEV Charger Network
Summarizing the information described above, the City-wide PEV charging infrastructure will be a
combination of location types (home, workplace, parking garage/lot, private, and public), ownership types
(City- and privately-owned), station types (AC Level 1, AC Level 2, and DCFC), and free/for fee
chargers.
A small percentage of the chargers will be public chargers. A portion of the public chargers will be Cityowned. The total PEV population projections (Table 3-2) presents the Figure 3-11 PEV population
projections in tabular form.
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Table 3-2 : PEV Population Projections

Case
Low Oil
Reference
High Oil

2017
239
239
239

2020
793
793
793

2025
3,172
3,612
4,898

2030
7,437
8,709
12,198

2040
14,709
18,133
27,525

Assuming that a combined 95% of daily charging will occur at home or work (using figures discussed
earlier), this results in the projected total number of PEVs registered in in the City that will require public
charging (Table 3-3). (Note: this calculation does not include commuters, tourists, and through travelers
which will increase the number of included PEVs.)
Table 3-3: Projected PEV Population Requiring Public Charging for Daily Charging

Case
Low Oil
Reference
High Oil

2017
12
12
12

2020
40
40
40

2025
159
181
245

2030
372
435
610

2040
735
907
1,376

Assuming the City will provide 50% of public charging results in the EV charger totals shown in Table
3-4.
Table 3-4: Projected PEV Population Requiring Public Charging at City Garages for Daily Charging

Case
Low Oil
Reference
High Oil

2017
6
6
6

2020
20
20
20

2025
80
91
123

2030
186
218
305

2040
368
454
688

The totals shown in Table 3-4 could be used to estimate the number of chargers needed to support the
PEV population. However, the totals are likely overestimated since each charger can charge multiple
vehicles per day. Determining specific locations for PEV chargers at this early state of the industry and
significant transportation shift seemingly underway from automated vehicles, is impossible. As described
earlier, the high majority of charging stations in the City will be installed and operated by others.
This, and the fact that the PEV charging infrastructure will grow organically, points to the need for the
City to educate potential future PEV drivers/charging infrastructure hosts and facilitate the permitting and
installation processes are more important to focus on than determining specific charger locations.
Recommendations for PEV Chargers on City- Owned Property
The City should perform an evaluation of each parking facility to locate of the electrical service and
determine the available electrical capacity. This information should be used with the PEV chargers total
in Table 3-4 to develop a long-term plan for each parking facility to locate where PEV chargers will be
installed over time. The City should install PEV chargers slowly to determine what the real-world demand
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is. Since the actual numbers of PEVs that use/would use the parking garages and parking lots is not
known, the City should install a few PEV chargers (2-4) at each parking garage and lot. The chargers
could/should be a combination of AC Level 2 (networked/managed or not depending on funding and
needs) and AC Level 1 chargers to manage the charging load and minimize the City’s electric service
costs. To inform parking garage patrons and everyone who lives, works, and visits Fredrick, the City
should install signs in garages and notices on Frederick websites to describe the charger availability and
define the rules for their use. City Parking Enforcement staff should enforce the PEV charger use and
parking rules to ensure PEV charger-equipped spot turnover and to maximize the charger utilization.
Data collection and analysis will be critical to understand how the chargers are being used and to
determine changes to the City’s Plug-In Electric Vehicle Charging Infrastructure Implementation Plan to
maximize their use. The data analysis results will also identify when additional chargers are needed. The
charger usage data should be analyzed monthly, especially initially to ensure the program is working well.
City staff could do the analysis, or consultant support could be used instead. Energetics has provided this
PEV charger utilization data analysis and reporting support to NYSERDA for several years. Updates to
PEV charger usage and parking rules should be made to correct any noted issues.
A detailed charger usage analysis and review should be done quarterly to increase usage/spot turnover.
Once the current PEV charger demand is known and being met, the City could consider installing a few
additional chargers to lead the demand some to encourage PEV use, adoption, and to lead by example. A
detailed charger usage analysis and review should be done quarterly to understand the usage and to
implement updates to increase usage/spot turnover. A detailed Plug-In Electric Vehicle Charging
Infrastructure Implementation Plan program review should be done annually to understand the charger
utilization and progress towards meeting the Plug-In Electric Vehicle Charging Infrastructure
Implementation Plan goals. The Plan and goals should be revised as needed based on usage and demand.

3.2.5 PEV Charger Use Optimization
This section is targeted to provide information for maximizing charger utilization to maximize the PEV
charging of City-owned/operated chargers that may be installed in the City’s parking garages and lots.
The information, however, is applicable to other publicly-installed chargers.
Conventional vehicles (i.e., non-PEVs) should not be allowed to park in parking spaces reserved for
PEVs. Parking enforcement staff should issue tickets for non-PEVs that park in reserved PEV spaces. At
least nine states and numerous cities and counties (including Montgomery, Howard, and Baltimore
Counties in Maryland) have enacted laws that prohibit non-PEVs parking in properly marked reserved
spaces. Bills related to this have been introduced in Maryland (since at least 2012) but have not been
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passed. Fines for violating the laws vary, but generally ranges between $50-$100.40,41 One (or more)
warning could be given as a first step, but this would require parking enforcement staff to have access to
the database of previous warnings to determine if the vehicle received a warning or ticket before.
AC Level 2 stations will typically fully-charge a PEV in 2-4 hours. For vehicles parked for long durations
(e.g., while at work or overnight) the charger will not be available to other PEVs that need to be charged
after the 2-4 hours needed to charge. This decreases charger utilization, slows the payback, and will
require more chargers be installed to meet the PEV population charging needs. The project research did
not identify any examples of variable pricing or other methods used by other municipalities to incentivize
drivers to move their fully-charged vehicle.
The City garage parking fee is the same for all vehicles. Customers take a ticket when they enter the
garage (or use their monthly pass) and park in the space they choose to. Because of this, the central
parking payment system could not be used to manage PEV specific parking/charging and/or to implement
variable parking/charging rates.
Networked, managed AC Level 2 chargers were used and the customer is charged a fee, a variable hourly
rate for using the station could be implemented via the network provider. For example, the charging fee
could be “low” (say $1 per hour) for up to four hours of charging. Then the charging fee for time above
four hours could be set higher (say $5 per hour) as a financial incentive for the customer to move the
charger car to a standard parking spot. To prevent customers from terminating the session and starting a
new session without moving the vehicle, the charge management system should evaluate whether this is
occurring. If this was attempted, the customer should be charged the higher rate.
If users are not charged a fee to use the PEV chargers, use of PEV chargers could have the requirement
that parking sessions can be no longer than a certain length of time (e.g., four hours). In this case, parking
enforcement staff could manually track how long vehicles were parked in PEV spots and issue
warnings/tickets after a certain length of time. This is not recommended because of the added time; a
concern that will only increase over time as PEV adoption increases.
Two negative potentials with the variable rate and maximum parking session length approaches are: 1)
the customer is not able to return to the car mid-day (e.g., commute into Washington DC on the MARC

40

PlugInSites – EV Charging Stations website, http://pluginsites.org/plug-in-vehicle-parking-legislation-reference/, accessed
December 13, 2017

41

General Assembly of Maryland website, http://mgaleg.maryland.gov/
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train, or not able to leave work), 2) customers will react negatively. Both situations will not help the
City’s message of PEV use and adoption.
The primary concern for ensuring station availability/use is especially a concern for networked, managed
stations that are much more expensive than non-networked stations. So simply installing more networked
chargers is likely not economically-feasible.
One potential option could be to install more non-networked, unmanaged stations. The lower costs would
require lower fees. The chargers could also be a combination of AC Level 2 and AC Level 1 stations. AC
Level 2 chargers users could be charged a small fee (say $1 per hour) and users of AC Level 1 chargers
could use the chargers for free. This would incentivize long duration parkers to use AC Level 1 chargers.
The longer charge times, low cost, and low power demand of AC Level 1 stations should lessen concern
about requiring fully-charged PEVs to move from these spaces.
If this approach to install more non-networked stations is used, the argument could be made to reserve
only a certain percentage of these spots for PEVs to enable the parking garage/lot to be flexible to meet
the parking needs of any vehicle type (PEV or conventional). A potential downside is that conventional
vehicles could park in PEV charger-equipped parking spots and prevent PEV access to charging.

3.2.6 Business Models/Financial Options
The decision of how to install and operate charging stations, and whether or not to charge for their use
will be determined on a case-by-case basis. For example, retail companies and real estate
owners/management companies may install charging stations as a way to attract new customers, or to
retain existing customers. Charging could be provided for free, at a reduced rate, or at the standard rate.
For the City, the decision to provide charging follows a similar rationale. The City could provide charging
for free, at least initially to establish the program and to help build momentum. However, this may not be
acceptable from a financial perspective since the costs would ultimately come from taxpayer dollars.
One potential solution could be to create a revenue stream to pay for hardware purchases (AC Level 2
[networked or non-networked] and/or AC Level 1 stations), installation costs, and electricity use. A small
parking fee increase for all customers would quickly recover costs, and then start collecting funds for
adding more charging stations. . Table 3-5 presents a summary of the estimated annual revenue from an
example “small” 5% ($0.05 per hour) and 10% ($0.10 per hour) fare increases to the City’s base $1.00
per hour fee. City Parking Department staff indicated that typical hourly parking stays are between 2-3
hours, so the added typical cost for hourly parkers would be between $0.10 and $0.30.
Table 3-5: Potential Increased Revenue from Example Parking Fee Increase to Fund Charging Station Infrastructure
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Parking Facility
Church Street Garage
Court St. Garage
West Patrick St Garage
Carroll Creek Garage

Parking
Spots
393
531
632
545

Revenue
(Est.
current)
$96,206
$122,342
$60,672
$117,720

Revenue
(+5%)
$101,017
$128,460
$63,706
$123,606

$
$4,810
$6,117
$3,034
$5,886

Revenue
(+10%)
$105,827
$134,577
$66,739
$129,492

$
$9,621
$12,234
$6,067
$11,772

City Parking Department staff indicated several barriers to adopting a fare increase like this. The garage
payment systems are not equipped to accept/provide coins, so would have to be upgraded/replaced to
allow for accepting non-whole dollar payments. So, this does not appear to be a feasible option. The
City’s parking fee analyses have also shown that the current parking fee is at, or near, the acceptable limit
for its customers. So increases to the parking fee for all parkers could alienate customers. The City was
also concerned that increasing the rates for all customers to provide charging for a small subset of PEV
driver customers would also not be well-received.
Charging stations are typically purchased by the site host where the charger is installed. A lease option is
available from some charging station manufacturers/charging station network providers (JuiceBar and
SemaConnect).42,43 JuiceBar’s program includes the “equipment, systems, shipping, installation,
integration services, and other soft costs” in the monthly payment. SemaConnect’s program includes the
chargers, installation, service, and maintenance fees in the monthly payment. ChargePoint discontinued
its leasing program (for low utilization) and replaced it with the “ChargePoint as a Service”. The program
bundles the chargers, installation, service, and maintenance fees into a single annual payment. The costs
vary depending on the site specifics (type/number of chargers, installation costs, etc.), but were estimated
to be $2,500-$3,500 per charger per year. Use and payment of the stations would be controlled by a
charging network provider.
Another option could be to install less expensive non-networked AC Level 2 chargers in parking spots
and control/manage their use with Parkmobile app-equipped parking meters/service. Parkmobile offers
this service in other locations.44 Both options would enable maintaining the current parking fee and
payment system, but control the chargers and collect revenue from charging station use to pay for the
program, and ideally enable its expansion.

42

Garage Juice Bar LLC, Leasing Options, accessed December 7, 2017 from http://juicebarev.com/electric-car-chargingstations-leasing-options

43

SemaConnect, Lease Financing Options, accessed December 7, 2017 from https://www.semaconnect.com/semaconnectlease-program/
44

Parkmobile website, How Do I Use Parkmobile At EV Charging Stations?, https://parkmobile.zendesk.com/hc/enus/articles/203404840-How-do-I-use-Parkmobile-at-EV-Charging-Stations-
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The City could also provide AC Level 1 stations to for long duration parkers in addition to AC Level 2
stations. This approach would reduce the number of Level 2 stations and the total cost. AC Level 1 station
cost and electricity use are low, so the City could provide the chargers at no charge to the customer to
promote the City’s commitment to sustainability and its PEV support and as an incentive for customers to
use this low-cost approach. (The Parkmobile controlled approach could be used if this was not
acceptable.) For example, the City could installing four AC Level 1 charging stations near electrical
panels for approximately $5,000 (hardware and labor if a third-party installer was used) or approximately
$3,000 for hardware only (if City electricians did the installation).
Eventually as enough stations are installed, electrical service upgrades will be required to provide
sufficient power. The City should consider upgrading its parking facilities into “Green Garages” that
could incorporate a solar array on the roof level to generate electricity, and perhaps, energy storage to
store energy for later use. The “green” power could power the charging stations and other facility features
to reduce the facility’s grid impact and to improve the facility’s sustainability.
The City could also consider creating a small (e.g., $2-$5) annual “City Sustainability Fee” and be
collected via annual income tax filings. Proactive states (e.g., California and Texas use similar approaches
to generate funds to support sustainability initiatives. California AB 923 (Firebaugh, 2004) provides
funding for vehicular emission reduction programs by an adjustment to the tire fee, and authorizes local
air districts to increase motor vehicle registration fees by up to $2 for programs to reduce air pollution.
The Texas Commission on Environmental Quality funds for vehicular emission reduction programs by a
combination of small fees and surcharges on vehicle sales, registration, and inspections. These show
examples of similar fees being applied to residents for funding programs that will improve the local
air/water quality.

3.3

Education and Outreach

It is important that an EDUCATION AND OUTREACH program be developed to educate all potential PEV
owners, charging station hosts, and City staff about this emerging technology. The program will also
encourage and promote PEV-awareness in the City. Outreach is especially important since a large
percentage of City’s charging needs will be met by others (homeowners, workplaces, etc.). For PEVs and
charging infrastructure deployments to be successful, it is critical for current PEV drivers, future PEV
drivers, and non-PEV drivers to understand why the City is facilitating efforts. Increased PEV adoption
will provide many benefits to City residents — primarily cleaner air to breathe, but it will also likely
contribute to local economic growth — so it should be in everyone’s interest to support these efforts.
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3.3.1 High Priority
3.3.1.1 Develop a City PEV Informational and Outreach Website
The City should consider designing, developing, and maintaining a PEV informational and outreach
website to provide PEV and charging station information, resources, and best practice guides for vehicles
and residential, multi-dwelling unit, workplace, and public charger installations. The website will be a
valuable and trusted resource for residents and will demonstrate the City’s support for PEVs.
A wide range of informational materials is available, so it is not necessary for the City to develop new
material. The City should identify what developed materials are available, decide which it would like to
include on the website, and obtain permission to use, or rebrand, the identified resources and documents.
The information sources will provide relevant parties with useful information and best practices.
Links to the new webpage should be integrated on other City webpages so users can locate and navigate
to it. The webpage purpose and address should be shared with local community and business
organizations to broaden the awareness and increase use. The City should consider including a feedback
feature to allow users to share what other information they would like to have included. The page should
be reviewed annually and be updated with new information and resources.

3.3.1.2 Establish a PEV stakeholder working group and regularly hold meetings
The City should assign a lead staff member, such as the Sustainability Manager. The City lead will
identify diverse group of City staff, City businesses, NGOs, PEV drivers, and others to invite to join the
working group. The group should be assembled quarterly to discuss progress implementing the Plug-In
Electric Vehicle Charging Infrastructure Implementation Plan, concerns, address issues, and develop
recommendation for further actions to support PEV growth relevant topics. Alternatively, since PEVs fit
in the Sustainability Program purview, PEV stakeholder topic discussions could be incorporated into
Sustainability Committee Meetings on a quarterly basis.

3.3.1.3 Educate City personnel and participate in PEV initiatives
The City should facilitate an internal workshop to educate City staff, especially Planning, Permitting,
Inspection, Engineering, and Parking, about PEVs and charging stations. The workshop will provide staff
with an understanding of the technology so they can discuss with residential and commercial customers.
It is recommended that City permitting and inspection staff should receive additional PEV and PEV
charging infrastructure training from recognized online courses and webinars. For example, the training
could include a short presentation and workshop on PEVs and charging stations for relevant City staff.
Staff responsible for installing and/or maintaining City-owned charging stations should receive
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additional training such as DOE Clean Cities Training for Installing Residential Electric Vehicle Supply
Equipment45 and/or Electric Vehicle Infrastructure Training Program46 courses. City staff should also
read, and be familiar with, all PEV-related information provided to residents. The use of guides and a
clear permitting process for charger installations will ensure that City staff provide accurate, clear, and
consistent information to all interested parties.
The City should also continue its participation in the Maryland Electric Vehicle Infrastructure Council
(City Transportation Planner Timothy Davis is a member) and other initiatives to stay current with
industry developments and opportunities.

3.3.2 Secondary Priority
3.3.2.1 Support a broad education and outreach marketing campaign
The City should consider evaluating the current education and outreach website to determine the desired
scope for this work for a broad education and outreach marketing campaign for City residents/businesses.
Once determined, the City should issue a solicitation to secure a consultant to conduct the education and
outreach identified in the scope. Key City staff should play an active role in the development and
monitoring of campaign to demonstrate support, ensure the campaign meets the City’s needs, and increase
the likelihood of the program’s success.
People prefer to receive information in various ways. To accommodate this, the broad outreach program
likely will include informational booths at community events, ride-and-drive events to let potential car
buyers have a firsthand experience driving and charging a PEV, a social media campaign to raise PEV
awareness in the City, local print/television/online news coverage, and other advertising to share
information through television, radio, and print.

3.3.2.2 Support additional opportunities for key City personnel to increase their
PEV knowledge
Key City staff involved in the promotion or deployment of PEVs and/or charging stations need to have
the most accurate information. The City should consider allowing, and provide funding for, designated
key staff to have additional opportunities to increase their PEV and PEV charging infrastructure
knowledge through courses, webinars, attending relevant conferences (e.g., Electric & Hybrid Vehicle
Technology Expo, SAE International Hybrid & Electric Vehicle Technologies Symposium, or the EV

45

U.S. Department of Energy, Clean Cities Program, Training for Installing Residential Electric Vehicle Supply Equipment,
http://www.youtube.com/watch?v=4h5plqg5Puo

46

Electric Vehicle Infrastructure Training Program, http://evitp.org/
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Roadmap conference), and participating in state-wide initiatives (e.g., the Maryland Electric Vehicle
Infrastructure Council). The information learned should be documented and shared with other City staff
whose work is PEV related in some form. PEVs and the charging infrastructure to support them is a
quickly developing field, so this effort should be ongoing to keep the City current.

3.3.2.3 Facilitate aggregated PEV charger equipment and installation services
purchases for workplace or public charging station installations
To capitalize on this enthusiasm and ensure that it results in the deployment of charging infrastructure, the
City, perhaps in collaboration with a local business network such as the Frederick County Chamber of
Commerce, should facilitate aggregated group PEV charger equipment and installation service purchases
to reduce costs. The first service might be for a contractor to explain the charging station options and
develop installation plan options that optimize the station locations to accommodate the interests of the
company and employees. With tentative commitments from businesses to install a certain number of
charging stations at a specified charging level, a joint purchase bid could be issued to purchase the PEV
charging equipment at discounted prices. Similarly, using the installation plans, excavation and electrical
installation services could be bid on for multiple locations to potentially reduce the cost of those services
since one contractor can use cost-effective strategies to order supplies in bulk, maximize the use of any
necessary rental equipment, and reduce the higher overhead costs normally associated with smaller jobs.
Specifically, it is suggested that the program should work with stakeholders to establish the scope of the
effort and the steps for the proposed program, including charging station hardware and/or installation
services. The program information will be shared to describe the program, its goals, purpose, and benefits.
Commitments will be collected to determine the scale of the aggregated purchase. The City should use its
procurement expertise to use the information to develop and issue a solicitation for vendors to submit bids
to provide the equipment and/or installation services. City procurement staff should facilitate use of the
procurement by local businesses and others. The City should use the initial procurement’s success to
market broader adoption to increase the number of installations, ideally further reducing the price.

3.4

Partnership Development

As discussed earlier, a high majority of the PEV charging stations in the City will be installed and
operated by others. Because of this, the City should focus on: 1) facilitating the process via PEV friendly
codes, standards, permitting, and inspection (addressed elsewhere in this report) and 2) developing and
growing partnerships with the key stakeholders to educate them about PEVs and to offer support to their
PEV-related programs.
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3.4.1 Community Organizations
Once the City’s Plug-In Electric Vehicle Charging Infrastructure Implementation Plan is in place, the City
should coordinate with community groups (e.g. Golden Mile Alliance, East Frederick Rising, Livable
Frederick, and Downtown Frederick Partnership) to educate their staff and stakeholders about the City’s
PEV plan and to discuss potential organization sponsored, or other, meetings, community events, etc. that
could provide good exposure for City staff to discuss PEVs and the PEV plan with residents and other
stakeholders, and to receive feedback and questions. These groups intersect with residents and businesses
so have the potential to provide broad engagement.

3.4.2 Maryland Energy Administration / Maryland Clean Cities
Maryland as a state has demonstrated a commitment to supporting the EV market through a number of
different policies and incentives to meet established state goals. The Maryland Energy Administration
also coordinates the Maryland Clean Cities Coalition
(http://energy.maryland.gov/transportation/Pages/resources_cleancities.aspx). The coalition is one of
nearly 100 across the country that participate in the U.S. Department of Energy's (DOE’s) Clean Cities
program (https://cleancities.energy.gov). Clean Cities “advances the nation's economic, environmental,
and energy security by supporting local actions to cut petroleum use in transportation”. “At the national
level, the program develops and promotes partnerships, publications, tools, and other unique resources. At
the local level, coalitions leverage these resources to create networks of local stakeholders and provide
technical assistance to fleets implementing alternative and renewable fuels, idle-reduction measures, fuel
economy improvements, and emerging transportation technologies.” PEVs are one of many petroleum
fueled vehicle alternatives. The City should engage the Maryland Energy Administration and Maryland
Clean Cities for information sharing and local partnership development.

3.4.3 Potomac Edison Electric Utility
The City should engage Potomac Edison to discuss synergies for installing/operating EV charging
stations in the City. Potomac Edison is developing a program proposal for submission to the Maryland
Public Services Commission’s consideration that includes several facets that are directly relevant to
supporting the PEV charging infrastructure growth in Frederick. The program plan is expected to be
submitted in early 2018 and will include the following:


Approximately 250 public AC Level 2 stations and 10 DCFC stations.



Rebates to residential customers for a portion of the installed cost for home chargers

88

Plug-in Electric Vehicle Charging Infrastructure Implementation Plan for The City of Frederick



Utility-owned PEV chargers at commercial, industrial, MDU, rest stops, and other public
locations (including parking garages). Potential options include (but are not limited to): 1)
Potomac Edison installing new electrical service and installing/operating chargers and 2)
Potomac Edison installing chargers on the site host’s service and have the operation contracted
out (e.g., ChargePoint).

Public stations will likely require networked/managed stations to provide station management, collect
payments, and collect usage data that will be analyzed to learn from.

3.4.4 Home Charging
Partnerships to support home charging will be varied due to the broad range of living situations. The
NACs include all residents and NACs are able to hold regular meetings. Once the City’s Plug-In Electric
Vehicle Charging Infrastructure Implementation Plan is in place, the City should coordinate with each
NAC to secure a spot on the next meeting’s agenda to present: PEV technology and its
benefits/challenges, the City’s PEV plan, describe the importance of PEVs and home charging, and to
receive feedback and questions from residents.
The population and land use projections showed that new construction will include an increasing amount
of denser and shared living situations in the City. To provide a channel to tap into this, the City should
identify real estate management companies and major MDU developers/operators to discuss potential
meetings, housing community events, etc. that could provide good exposure for City staff to discuss
PEVs and the PEV plan with company staff and/or the residents they serve. The City should use
successful home charging installation examples to generate local case studies to share the positive
message about PEVs and home charging infrastructure.

3.4.5 Workplace Charging
Workplace charging related partnerships should focus both on the businesses directly, and on the
commercial office space owners/management companies. The City should engage the Human Resources
departments of the City’s largest employers (shown in Table 2-3) to identify the preferred method(s) to
present PEV technology and its benefits/challenges, the City’s PEV plan, describe the importance of
PEVs and home charging, and to receive feedback and questions from employers and employees. Since
businesses may not own the property, push from employees to employers and from employers to real
estate management companies regarding the desire/need to install PEV charging stations could be the
needed path. The City’s Business Development Department and the Frederick County Chamber of
Commerce could also be good sources to identify businesses and contacts at the businesses.
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The connection to employers and employees will ensure both groups receive the information they need.
The engagement will also help to identify potential interest for companies to install charging
infrastructure in near-term. These installations could potentially as part of a City-pilot program and could
also be used to generate local case studies that the City could use to share the positive message about
PEVs and charging infrastructure at workplaces.

3.4.6 Public Charging
Most drivers prefer to use public chargers to be in locations where they can be occupied for 1-4 hours
(e.g., dining, movies, shopping, and recreation). Public stations typically use networked, managed AC
Level 2 stations to provide a useful amount of charge in the shorter time. The analysis indicated that the
following public locations are prime candidates for both AC Level 2 and DCFCs: 1) Festival at Frederick
Shopping Center, 2) Prospect Plaza Shopping Center, 3) Clemson Corner, 4) the Golden Mile, 5)
Frederick Shopping Center, and 6) Eastgate Shopping Center/Sheetz. The City should discuss the
potential to install DCFC stations at these shopping centers with the tenant companies and the property
management companies. As with workplace charging, businesses may not own the property, so a push
from tenants to the real estate management companies regarding the desire/need to install PEV charging
stations could be the needed path.
If the City installs PEV charging stations at Nymeo Field at Harry Grove Stadium, the City should
consider developing a partnership with the Frederick Keys to promote the availability of PEV chargers at
the team’s home games both in-person at the games and on the teams’ website.
Privately-owned parking lots provide potential partnership opportunities for the City to engage with the
parking lot owners/operators to discuss installing PEV charging stations for employees, residents,
customers, and potentially other PEV users. The bulk of these lots likely serve residents and dedicated
workplace customers. Still, there is potential for some spots to have publically-accessible charging
installed.

3.5

Grant Funding Programs

As described earlier the City should develop an installation plan for installing charging stations in the Cityowned garages and lots. The plan should also include other public charging locations, including DCFCs to
be comprehensive. The plan will ensure that the City has the necessary information and partnerships needed
to quickly react when grant funding becomes available. The leading expected grant funding providers for
installing PEV charging infrastructure in the near-term are expected to be from the Volkswagen Consent
Decree Settlement Funds and the Maryland Energy Administration.
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3.5.7 Volkswagen Consent Decree Settlement Funds
The Volkswagen settlement created two programs, the National ZEV Investment Plan program and the
Environmental Mitigation Trust. The National ZEV Investment Plan program is being operated by
Electrify America (https://www.electrifyamerica.com/). The settlement requires Volkswagen to spend
$1.2 billion over 10 years (separated into four 30-month investment cycles) outside of California.
Funding will be used to install public PEV charging infrastructure (~84%), public education on PEVs
(~8%), and public access initiatives (~8%). The investment plan will be developed by Electrify America,
with input from others. The first investment cycle plan is finalized, so the City could consider providing
input to Electrify America for later rounds.
The Environmental Mitigation Trust funds will be used to fund projects to reduce NOx emissions from
the transportation sector. The funds will be distributed to states to use based on state-developed plans.
Maryland’s program funds are being administered by the Maryland Department of the Environment
according to the Maryland Volkswagen Mitigation Plan.47 Timothy Shephard (Chief, Engineering &
Technology Assessment Division) is the contact. Maryland program and eligible projects include
installing “Light Duty Zero Emission Vehicle Supply Equipment” (i.e., PEV chargers).48 Maryland will
receive $75.7 million from the Environmental Mitigation Trust. The consent decree states that “each
Beneficiary may use up to fifteen percent (15%) of its allocation of Trust Funds on the costs necessary
for, and directly connected to, the acquisition, installation, operation and maintenance of new light duty
zero emission vehicle supply equipment for projects”.49 Funding can be used for Level 1, Level 2, or fast
chargers. Funds can be used to cover between 60-100% of the installed PEV charger cost (varies by the
charger location type and access. The state’s program details have not been finalized, so the City should
follow the state’s program and stay in discussion with Maryland Department of the Environment to be
aware of funding availability and fit to the City’s plans.

3.5.8 Maryland Energy Administration
Maryland’s Electric Vehicle Supply Equipment Rebate Program 2.0 described earlier has $1.2 million
available per year in 2018-2020. The program will provide residents, business, and governments with
funding for EV charging stations (via rebates after application acceptance). If awarded, the funding will

47

Maryland Department of the Environment, Maryland Volkswagen Mitigation
Planhttp://mde.maryland.gov/programs/Air/MobileSources/Pages/MarylandVolkswagenMitigationPlan.aspx

48

Maryland Department of the Environment, Volkswagen Settlement, June 29, 2017,
http://mde.maryland.gov/programs/workwithmde/Documents/AQCACVWPresentationDieselRoundtable06192017.pdf

49

Volkswagen Partial Consent Decree, September 30, 2016, https://www.epa.gov/sites/production/files/201610/documents/amended20lpartial-cd.pdf
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cover 40% of the installed PEV charger cost up to $700 for residential, $4,000 for commercial/public, and
$5,000 for a retail service station. Funding is available first-come, first-served funding. Applicants must
follow the program guidelines and submit an application to the Maryland Energy Administration.50

3.6

Codes, Zoning, Permits, and Inspection

As mentioned earlier improved codes/zoning, permitting, and inspection can be used to incentivize PEV
adoption and PEV charger installations (both private and public use). Identified options are discussed below.
Codes/Zoning – New Construction/Major Upgrades – Commercial – The City should consider
updates to codes to require electrical infrastructure (conduit and wire) and sufficient capacity in the
electrical panel for of new commercial construction and major upgrade projects parking areas to make the
buildings be “PEV ready” to prepare for/ease future PEV charging station installations.
Codes/Zoning – New Construction/Major Upgrades – Residential – The City follows the National
Electrical Code. Updates to the National Electrical Code (210.11(C) (4)) (2017) require at least one 20 A
rated branch circuit to supply dwelling unit garage 120 VAC receptacle outlet(s). Additionally, “Section
210.17 of the Code does not require a dedicated outlet for electric vehicle charging but if an outlet is
provided for this purpose then the outlet must be supplied by a separate branch circuit that serves only the
electric vehicle charging outlet. It is common for EV charging to require a sustained load that is near the
capacity of the branch circuit. This requirement insures an adequate, safe supply for EV charging.”51 The
City should consider requiring a dedicated circuit for each garage stall to accommodate a charger for each
parked vehicle.
These is meets the needs for single family homes and some townhouses, but not for other types of
housing. This electric service level supplies a Level 1 charging station which is sufficient for PHEVs and
current BEVs. However, increasing BEV battery capacity (and the longer commuting distances it enables)
may require using higher-power receptacles to support faster charging (AC Level 2). Because of this, the
Planning Department should consider requiring electrical infrastructure (conduit and wire) and sufficient
electrical panel capacity to support AC Level 2 charging (30-40 A, 240 VAC) for new residential
construction and major upgrade projects with garages.
The City Planning Department should also consider requiring electrical infrastructure (conduit and wire)
and sufficient electrical panel capacity for new residential construction and major residential upgrade

50

Maryland Energy Administration. Electric Vehicle Supply Equipment Rebate Program 2.0. accessed September 5, 2017 from
http://energy.maryland.gov/transportation/Pages/incentives_evserebate.aspx

51

Legrand, NEC Code Changes Overview of 2014: Related to Electrical Devices
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projects that do not have garages (e.g., single family and townhouse with a carports or dedicated
driveway) so they are also “PEV ready” to prepare for future PEV charging station installations.
For residences with dedicated parking in parking lots/garages (e.g., MDU and townhouse), the City could
consider requiring developers to install the required infrastructure from individual units to reserved parking
spaces. If this is not possible, and/or for non-dedicated spots in parking lots/garages, chargers could be
installed by the property management company and be centrally managed or be submetered to be combined
with the resident’s primary bill. For these shared parking applications, perhaps all units would not need to be
equipped to be “PEV ready” in the near-term. Because of this the City Planning Department could define an
acceptable percentage (e.g., 25%) of housing units in new developments be “PEV-ready.”
Permitting – Charger Installation – The City noted that the current general residential and commercial
electrical permitting and inspection processes that includes PEV charger installations (as “minor
alteration” and “equipment” respectively) are functioning well. If the existing processes become
overwhelmed by the volume of applications for PEV charging station installations, creating an online
permitting process specifically for residential PEV charging station installations could ease the burden for
both City personnel and remove a perceived barrier for PEV owners. Developing a process for
installations other than garage/driveway (parking areas, street parking, etc.) would require input from
Planning and Zoning, Engineering, and possibly the Historic Preservation Committee.
Idaho National Laboratory’s support to the EV Project involved interfacing with and evaluating 8,000
residential chargers. The Lab noted that the permitting processes proved to be one of the most varied
aspects of the EV Project’s charging infrastructure deployment activity. Lessons-learned activity
identified best practices for PEV charger permitting and installation.52 One practice utilized by other
municipalities identified in this work to streamline the time and cost required for PEV charger installation
permitting and inspection was online applications. As the PEV population significantly increases over
time, online permitting will reduce the additional workload for City staff.
The Sample “Permit for Charging Equipment Installation” document provides a template for developing
an online permitting application for PEV charger installations.53 The following documents could be
shared with homeowners and electrical contractors as informative guides.

52

What were the “Best Practices” Identified for Residential Charger Installations?, INL/MIS-15-35157, April 2015,
https://avt.inl.gov/sites/default/files/pdf/EVProj/WhatWereBestPracticesForResidentialInstallations.pdf

53

U.S. Department of Energy, “Sample Permit for Charging Equipment Installation, June 2012,
https://www.afdc.energy.gov/pdfs/EV_charging_template.pdf
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Electric Vehicle Charging Station Installation Guidelines: Residential and Commercial
Locations (Center for Sustainable Energy)54



Residential Electric Vehicle Charger Guidelines (City of Riverside, California)55

The City indicated that the current general electrical permitting process is working smoothly, but if the
permit and inspection process becomes overwhelmed or inefficient:
1. The City Building Department should consider developing a separate Residential Charging
Station Installation permit application and provide resources and guidance for installations and
streamlined inspections.
2. The City Building Department’s Residential Electrical Permit Application (Figure 3-20) could be
updated to list vehicle charging stations in the “Minor Alterations & Additions” list to clarify how
PEV charger installations are classified. Similarly, The City’s Commercial Electrical Permit
Application (Figure 3-21) could be updated to list vehicle charging stations in the “Equipment”
list to clarify how PEV charger installations are classified.

54

Center for Sustainable Energy, Electric Vehicle Charging Station Installation Guidelines: Residential and Commercial
Locations, 2011, https://energycenter.org/sites/default/files/docs/nav/programs/pev-planning/san-diego/fact-sheets/ResComm
EVSE Permit Guidelines v3_Final_attach.pdf

55

City of Riverside, California, Residential Electric Vehicle (EV) Charger Guidelines, August 2012,
http://www.riversideca.gov/building/pdf/handouts/EV-Charger-Guidelines.pdf
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Figure 3-20: The City’s Residential Electrical Permit Application could be modified to include
"Vehicle Charging Stations" in the “Minor Alterations & Additions” list
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Figure 3-21: The City’s Commercial Electrical Permit Application could be modified to include "Vehicle Charging
Stations" in the Equipment category list

Zoning/Permitting – Off-Street Parking Construction – The City should consider supporting
homeowners and private business requests to install off-street driveways/parking on their property when a
PEV charging station will be installed. The City should review codes and regulations to determine if there
are any requirements that prohibit the creation of new driveways/parking lots. If restrictions exist, the
City Planning Department and Engineering Department should consider defining exemptions or variances
to support homeowners and businesses with the goal of installing charging hardware.
Codes – Right of Way – Extension Cords – The City should consider whether it is necessary to update
Sec. 22-28.2 “Obstructing sidewalks” of the City’s Code of Ordinances to specifically include extension
cords for PEV charging in the list of examples of actions that are not allowed.
Permitting – Right of Way – Private Street Side Charging – To address the need for enabling private
installations of street side charging (charger and installation), the City Planning, Engineering, and
Building Departments should discuss if privately-owned charging stations could be installed on City96
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owned land/utility pole that is on the City’s right of way. The permit process should also define a process
to allow the charger’s electric power supply wires to cross underneath the sidewalk. The City has an
established permit process for a related case where an individual or group top plant a tree in in the public
right of way or on City property.56
Installation Inspection – Installer Self Certification – The City indicated the current same day
inspection process is working well. One practice utilized by other municipalities that was identified Idaho
National Laboratory’s EV Project support to streamline PEV charger installation permitting and
inspection was to allow for self-certification by the charging station installation contractor.57 If the
number of inspection requests increases to where this approach is not efficient, the City could consider
developing a self-inspection process for installers to inspect residential PEV charger installations.
The City could use the following resources to develop a residential charging station specific installation
inspection form to provide all of the necessary information needed to facilitate a faster inspection. The
following documents could also be shared with homeowners and electrical contractors as informative
guides.

3.7



Electric Vehicle Charging Station Installation Guidelines: Residential and Commercial
Locations (Center for Sustainable Energy) 58



Residential Electric Vehicle Charger Guidelines (City of Riverside, California) 59

ADA Compliance Requirements

Numerous documents are available that discuss Americans with Disabilities Act compliance for standard
parking and PEV charging spot parking.60,61,62 Parking spots for accessible PEV charging must follow the
ADA guidance for standard parking stalls, while following best practices for charger access and charging

56

City of Fredrick, Building/Permits, FAQ webpage, https://www.cityoffrederick.com/faq.aspx?qid=144, accessed November
15, 2017

57

What were the “Best Practices” Identified for Residential Charger Installations?, INL/MIS-15-35157, April 2015,
https://avt.inl.gov/sites/default/files/pdf/EVProj/WhatWereBestPracticesForResidentialInstallations.pdf

58

Center for Sustainable Energy, Electric Vehicle Charging Station Installation Guidelines: Residential and Commercial
Locations, 2011, https://energycenter.org/sites/default/files/docs/nav/programs/pev-planning/san-diego/fact-sheets/ResComm
EVSE Permit Guidelines v3_Final_attach.pdf

59

City of Riverside, California, Residential Electric Vehicle (EV) Charger Guidelines, August 2012,
http://www.riversideca.gov/building/pdf/handouts/EV-Charger-Guidelines.pdf

60

Mayfield, David, Sustainable Transportation Strategies, “Electric Vehicle Charging for Persons with Disabilities”, February
2012, www.vacleancities.org/wp-content/uploads/EV-Charging-ADA-Version-1.0s.pdf

61

ECOtality North America, “Lessons Learned – EV Project Accessibility at Public EV Charging Locations”, August 2011,
http://www.mdot.maryland.gov/newMDOT/Planning/Electric_Vehicle/Documents/Accessibility_at_Public_EV_Charging_L
ocations.pdf

62

Sustainable Transportation Strategies, Site Design for Electric Vehicle Charging Stations, July 2012.
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cord movement. People with disabilities need additional room surrounding the vehicle to enter/exit the
vehicle and to maneuver while connecting/disconnecting the charger cord. A person in a wheelchair needs
room to maneuver including space at or near the EV supply equipment.










Minimum parking space width of 8 feet for a car and 11 feet for a van
Five-foot wide minimum access aisle. Two accessible parking spaces can share
an aisle between them
Vertical clearance of at least 98 inches for a van
Be installed on a firm ground surface
Nearly level (less than 2% slope in any direction). To ensure maximum accessibility, PEV spots
should not be installed on sloping ramps.
The parking surface and aisles should be smooth (no barriers over ¼-inch high). For
comparison, AC Level 2 cables are about ¾ inches in diameter so are a potential impediment
and a tripping hazard.
Accessible curb cut if needed to reach and operate the charging station
Vehicle charging inlets may be located in various locations on the vehicle. Vehicles may park
nose in or back into the spot. Access aisles must accommodate for access on all sides of the
vehicle.

The 2010 ADA Standards for Accessible Design does acknowledge that meeting all ADA requirements
may not be possible in every situation. In situations where full compliance cannot be met (e.g., losing
parking spaces may be difficult for the parking lot owner when the parking lot size is limited. In instances
like this, the installation will be completed “to the maximum extent feasible” to meet ADA requirements.

3.8

Plan Review and Updates

A detailed Plug-In Electric Vehicle Charging Infrastructure Implementation Plan program review should
be done annually. City staff could do the analysis, or consultant support could be used instead. The
Energetics/Vision Engineering & Planning team could update the data, analysis, and findings. The
review should:
1) Update the PEV population, the numbers/locations of installed/permitted chargers at residences,
workplaces, and public locations including a GIS analysis of the network coverage,
2) Update the population/employer/PEV adoption trend data,
3) Update the projections of the required public PEV chargers (city- and private-owned),
4) Perform a detailed analysis of the PEV charger network at city-owned facilities to understand the
usage, identify successes, identify issues/develop solutions, and determine where additional PEV
chargers are needed to update the long-term plan.
5) Update the PEV charger usage and parking rules for at city-owned parking facilities to correct
any issues/to increase charger usage and parking spot turnover.
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6) Update the City’s outreach and partnership activities should to adapt to any changes to overcome
gaps in knowledge and acceptance of PEVs.
7) Review the City Building Department’s permitting and inspection processes to ensure the
processes and Department continue to operate smoothly.
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4 City of Frederick PEV Charging Infrastructure
Implementation Plan
The previous tasks’ findings were used to develop an implementation plan for the City that establishes a
strategy and timeline for carrying out the recommendations. The implementation plan focuses on how the
City can increase its PEV-Readiness and encourage PEV adoption.
The plan will be is the cornerstone of the PEV-Readiness strategy that the City can facilitate. The plan
includes suggested revisions to zoning regulations, permitting process, parking enforcement options,
electrical requirements (e.g., require electrical conduit and space in the electrical panel to prepare for
future PEV charging station installations for new construction and major upgrade projects), incorporating
PEV-awareness at City events and on City websites, forming public/private partnerships with vehicle
dealerships, workplaces, and other entities to promote PEV awareness and use, and pursuing more
funding opportunities to support PEV deployment effort.
The presented strategy, timeline, and cost estimate will aid the City to begin the process to develop and
deploy a region-leading PEV charging station infrastructure.
Based on the PEV charging station deployment strategies for the City of Frederick, the following
implementation plan outlines potential next steps to implement the prioritized recommendations. The task
duration, staff time, and cost values estimate the effort and expense required to implement the
recommendations, but actual values may deviate from these estimates.
The City should reassess the effectiveness of these recommendations at least once every three years. Once
City personnel implement these recommendations and residents or businesses follow them, the City will
have data and feedback to evaluate their success and determine if a modified strategy or new
recommendations are needed.
The following HIGH P RIORITY RECOMMENDATIONS will prepare the City for PEV infrastructure
deployment success and create a PEV-ready environment.
1. Develop a website dedicated to provide information about PEVs and charging stations for
resources and best practice guides in regards to residential, multi-dwelling unit, workplace, and
public charger installations
2. Establish a PEV stakeholder working group and regularly hold meetings
3. Pursue initial PEV-ready codes, policies, and procedures regarding the creation of new
driveways, vehicle charging stations listed on the City’s Commercial Electrical Permit
Application, Residential Electrical Permit Application, and curbside charging solution for
resident-owned charging stations
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4. Educate City personnel, especially permitting and inspector staff, and participate in PEV
initiatives
5. Develop an installation plan for installing charging stations in the City parking garages and lots.
The plan should also include other public charging locations, including DCFCs to be
comprehensive. The plan will serve as a guide and also develop the information necessary to
apply to grant funded programs.
6. Support the development of initial DCFC “shovel-ready” sites. The effort will support initial
DCFC installations and also develop the information necessary to apply to grant funded
programs.
7. Monitor plan progress, technology developments, and update plan

1. Share PEV and Charging Station Information to Residents, Businesses, and Developers
ACTION
A. Obtain permission
to use or rebrand
selected resources
and documents

PURPOSE
Provide relevant parties
with good information
and best practices

B. Create content for a
PEV webpage

Highlight
the
most
relevant information and
include links to resources
Use a web developer to
design the webpage and
integrate links on other
pages so users can
navigate to it
Review the page annually
to update with new
information or resources

C. Develop the PEV
webpage

D. Maintain the PEV
webpage

DURATION

STAFF TIME

COST

1 month

8-40 hours

$0

1 month

8-16 hours

$0

1 week

8-16 hours

$1,000
(web
services)

1 week

8-24 hours

$0

DURATION

STAFF TIME

COST

1 month

16 hours

$0

Ongoing

40-80 hours
per year

$200
(materials
& snacks)

STAFF TIME

COST

8-40 hours

$0

2. Establish a PEV stakeholder working group
ACTION
A. Assign a lead,
determine and invite
participants
B. Schedule and
facilitate quarterly
meetings

PURPOSE
Form a diverse group
of City staff,
businesses, NGOs, and
PEV drivers
Discuss relevant topics
and progress on this
implementation plan

3. Pursue initial PEV-ready codes, policies, and procedures
ACTION
PURPOSE
DURATION
A. Review potentially
Enable residents or
1 month
challenges to creating developers to create
more driveways for
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new driveways for
PEV charging
B. List charging stations
as equipment on the
City’s Commercial
Electrical Permit
Application
C. Develop a residential
charging station
installation permit
application form
D. Investigate curbside
charging solution

easier PEV charging
Clarifies the electrical
permitting requirements
for installing charging
stations
Provides guidance for
installations and
streamlines inspections
Identify potential
opportunities and issues
for resident-owned
charging stations at the
curb

1 month

4-8 hours

$0

2 months

16-40 hours

$0

1 month

8-40 hours

$0

4. Educate City personnel and participate in PEV initiatives
ACTION
A. Facilitate a workshop
on PEVs and
charging stations for
City staff
B. Additional PEV
training for the City’s
permitting and
inspector staff
C. Continue
participating on the
EVIC and other
initiatives

PURPOSE
Provide a basic
understanding of
the technology so
they can discuss
with residents
Increase knowledge
through webinars
and online courses
Stay current with
industry
developments and
opportunities

DURATION

STAFF TIME

COST

1-2 hours

40 total hours
for planning
and
participation

$1,000
(consultant)

Ongoing

4 hours per
inspector per
year

$0

Ongoing

40 hours per
year

$500
(travel)

5. Plan for charging stations in the City parking garages and lots
ACTION
A. Investigate
electrical capacity,
cell signal, and
potential spaces for
charging
B. Develop a rough
plan for installing
charging stations in
City garages

PURPOSE
Determine the scale of
deployment feasible in
each garage using the
current electrical service
Prepare specifications for
both Level 1 and Level 2
installations

102

DURATION

STAFF TIME

COST

1 month

24-40 hours

$0

1 month

24-40 hours

$0
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6. Help develop initial “shovel-ready” DCFC sites
ACTION
A. Engage potential
host sites to
determine interest
and support
B. Share resources and
guidance for
creating an
installation plan

PURPOSE
Identify 2-4 potential
sites for DCFCs in the
City
Understand electrical
needs and prepare
specifications a DCFC
installation

DURATION

STAFF TIME

COST

3 months

8-16 hours

$0

6 months

16-32 hours

$0

7. Monitor plan progress, technology developments, and update plan
ACTION
A. Determine the desired
scope for this work
and issue an RFP
B. Manage and support
the consultant’s plan
monitoring and
updating effort

PURPOSE
Select a consultant to
conduct plan monitoring
and updating effort
Be active in the project
to demonstrate support
and increase the
likelihood of success

DURATION

STAFF
TIME

COST

4 months

40-80 hours

$0

6 months
(every 3-5
years)

40-80 hours

$50,000
(consultant)

These SECONDARY P RIORITY RECOMMENDATIONS help to facilitate PEV infrastructure deployment
after the high priority recommendations have established a PEV-ready environment in the City.
8. Support a broad education and outreach marketing campaign
9. Support additional opportunities for key City personnel to increase their PEV knowledge
10. Develop and pass PEV-ready codes, policies, and procedures for new developments to install
conduit from individual units out to reserved parking spaces and resident-owned curbside
charging stations
11. Facilitate aggregated PEV charger equipment and installation services purchases for workplace
or public charging station installations
12. Install charging stations in City parking garages and parking lots with grant funding (likely
networked, managed stations) or have the City fund lower cost non-networked stations.
8. Support a broad education and outreach marketing campaign
ACTION
A. Determine the
desired scope for
this work and issue
an RFP
B. Manage and
support the
consultant’s

PURPOSE
Select a consultant to
conduct PEV outreach
for City
residents/businesses
Be active in the
campaign to demonstrate
support and increase the
likelihood of success
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DURATION

STAFF TIME

COST

4 months

40-80 hours

$0

12 months

40-80 hours

$50,000
(consultant)
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education and
outreach effort

9. Support additional opportunities for key City personnel to increase their PEV knowledge
ACTION
A. Allow and fund key
City personnel to
attend a state-wide
or national
conference on PEVs

PURPOSE
Continue to increase
PEV knowledge that can
be shared with other City
personnel

DURATION

Ongoing

STAFF
TIME

COST

20-40
hours per
year

$1,000
(registration
and travel)

10. Develop and pass more extensive PEV-ready codes, policies, and procedures
ACTION
A. Require new
developments to
install conduit from
individual units

PURPOSE
Facilitate easier
charging station
installations at MDUs

B. Establish a procedure
for resident-owned
curbside charging
stations

Provide an alternative
to residents running
extension cords from
their homes and across
sidewalks

DURATION

STAFF TIME

COST

3 months

20-40 hours

$0

3 months

40-80 hours

$0

11. Facilitate aggregated equipment and installation service purchases for workplace or
public charging station installations

A.

B.

C.

D.

ACTION
Establish the scope
and steps for the
proposed program
Share program
information and
collect
commitments
Develop and issue
an RFP for
equipment or
installation services
Facilitate use of the
procurement by
local businesses
and others

PURPOSE
Create materials that
explain the program’s
purpose and process
Determine the scale of the
aggregated purchase

DURATION

STAFF
TIME

COST

1 month

16-24
hours

$0

3 months

16-24
hours

$0

Select vendors and
suppliers that participants
would use

4 months

24-40
hours

$0

Increase the program’s
success at deploying more
charging stations

12 months

40-80
hours

$0
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12. Install charging stations in City parking garages and parking lots with grant funding
(likely networked, managed stations) or have the City fund lower cost non-networked
stations
ACTION
A. Identify and pursue
grant programs to fund
charging stations
B. Allocate funds for
City electricians to
install charging
stations

PURPOSE
Install a few
networked AC
Level 2 stations
in the City
garages
Install a few nonnetworked AC
Level 1 stations
in the City
garages

DURATION

STAFF
TIME

12 months

80-160
hours

6 months

40-80
hours

COST
$3,000 - $4,000 for
a dual-port
charging station
(~25-50% of the
cost)
$1,000 per
charging port
(materials only)

If the high priority and secondary recommendations do not result in sufficient charging infrastructure to
facilitate higher levels of PEV adoption the City may decide to incentivize PEV infrastructure deployment
through these LOWER P RIORITY RECOMMENDATIONS .
13. Create a small City-sponsored grant program to co-fund a few example charging station
installations at multi-dwelling units, workplaces, and at public locations.

13. Create a small City-sponsored grant program to co-fund charging stations
ACTION
A. Establish the scope
and steps for the
proposed program

PURPOSE
Create materials that
explain the program’s
purpose and process

B. Develop and issue
an RFP for
program
participants

Select host sites for the
example charging station
installations

C. Advertise and share
program
information

Generate interest in the
opportunity and answer
questions

D. Award funding to
selected recipients
and manage the
grant program

Monitor
the
station
installations and ensure
participants meet the
contract requirements
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DURATION

STAFF TIME

COST

1 month

16-24 hours

$0

4 months

24-40 hours

$0

3 months

16-24 hours

$0

12 months

80-160 hours

$50,000 $100,000
(grants)
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E. Capture and share
lessons learned

Spur additional interest in
PEV charging and more
installations in the City
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2 months

40-80 hours

$0
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Appendix A – Population Growth Projections
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Appendix B – Household Growth Projections
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Appendix C – Employment Growth Projections
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