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Definitions 
 Charging infrastructure types 

– Level 1 charging uses the standard 120 volt (V), 15- or 20-amp (A), grounded wall outlet. Level 1 
charging requires no new electrical service for a building operating on an existing circuit.  

– Level 2 charging is used specifically for electric vehicle charging and are rated at less than or 
equal to 240 V,and less than or equal to 80 A. Level 2 charging equipment requires additional 
grounding, personal protection system features, a no-load make/break interlock connection, 
and a safety breakaway for the cable and connector. If 240 V service is not already installed at 
the charging site, a new service drop will be required from the utility.  

– Direct Current Fast Charging or DC Fast Charging or level 3: These chargers provide power much 
faster than their alternate current (AC) counterparts (Level 1 and Level 2 charging, described 
above). However, DC fast chargers are more expensive to build and operate due to the 
equipment and electrical upgrades necessary to operate them. Thus, they are less common than 
Level 2 chargers, and are not suitable for residential applications. Another issue associated with 
DC fast charging is that not all electric vehicle models are currently equipped with compatible 
hardware for DC fast charging. 

 Vehicle types 

– Battery electric vehicles (BEVs) are powered solely by energy from the battery; BEVs have a 
range of 80-235 miles, depending on the size of the battery pack and battery technology used in 
the car 

– Plug-in hybrid electric vehicles (PHEVs) have an internal combustion engine and a battery pack 
that is designed to be charged by plugging into the electrical grid; PHEVs on the market today 
have a so-called electric range of 10-80 miles.  

– Plug-in electric vehicles (PEVs or EVs) is a term inclusive of both pure battery electric and plug-in 
hybrid vehicles.  

 Charging types: workplace, opportunity, residential, fleet 

– Residential charging occurs at home and can occur at Level 1 or Level 2.  
– Workplace charging would typically be provided by an employer to employees via on-site 

charging facilities. Workplace charging would typically occur at Level 1 and Level 2.  
– Opportunity charging is a broad category that captures non-residential charging that is not 

workplace charging. It can occur at retail locations or other areas with dwell times that match 
driver behavior. Level 1, Level 2, and DC Fast Charging are suitable for opportunity charging, 
depending on the location and type of site host.  

– Fleet charging refers to the charging of electric vehicles in a commercial or government fleet, 
which is assumed to occur at some fleet-owned location.  
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Introduction 
Local governments, non-governmental institutions, and businesses can play an important role in 
expanding community readiness for plug-in electric vehicles by installing electric vehicle charging 
stations accessible to the general public, their customers or visitors, and their employees.  

The County of Sonoma Department of General Services, with the assistance of a consultant and an 
advisory committee, prepared Electric Vehicle Charging Infrastructure in Sonoma County: Installation 
Guidelines in 2011 to provide a consistent framework for the installation of electric vehicle 
infrastructure on public and private parking facilities in Sonoma County. These guidelines established 
the initial effort for the consistent and effective deployment of electric vehicle charging stations and 
infrastructure in Sonoma County. Many developments have been made in electric vehicle charging 
infrastructure since that time.  

This document provides an updated overview of the key considerations for any organization seeking to 
support the deployment of charging infrastructure. To the extent feasible, the information presented is 
specific to Sonoma County. Where appropriate, the recommendations and information has been 
tailored to local conditions based on research and stakeholder outreach.  In some cases, considerations 
specific to public agencies have also been included. The document introduces the following concepts, 
and presents key information for installers and charging hosts. The information presented is intended to 
make it easier and more cost effective to install charging infrastructure.  

The document is structured as follows: 

 Charging Infrastructure at New Developments: Outlines how local governments can use incentives 
and policy to promote the deployment of charging infrastructure at new developments in their 
jurisdiction 

 Identifying Good Charging Sites: Outlines some basic and key considerations for potential site hosts 
and others seeking to deploy charging infrastructure. 

 Installing Charging Stations: Introduces the nuts-and-bolts of installing a station, including basic 
requirements, reviews sample configurations, and installation costs that can be expected.  

 Managing Charging Stations: This section captures what to expect after the station has been 
installed and is operational; it explores ownership structures, fees, time limits, and enforcement 
protocols.  

 Permitting Considerations: Local governments interact directly with installers and utilities through 
the permitting process. This section provides recommendation to streamline the permitting process 
while making sure installations are safe and consumer protections are robust.  
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Charging Infrastructure at New Developments 

Overview 
Local governments can use their authority to regulate and approve new development projects to ensure 
that ample charging opportunities are available. There are many ways to go about this. The most 
common is to require pre-wiring, which is when builders run electrical conduit that can power charging 
equipment to locations where vehicles will be parked. Since no chargers are installed, pre-wiring in and 
of itself does not create new charging opportunities, but it dramatically reduces the costs of installing 
chargers in the future. Local governments can also go a step further and require charging equipment to 
be installed, or they can take a softer approach and offer incentives or adopt policies that encourage 
charger installations. There are a number of mechanisms through which local governments can require 
or encourage charging; below we discuss these mechanisms as well as the issues for consideration when 
determining how best to foster more charging opportunities. There is no one “right” way to create new 
charging opportunities at private development, but taking action now sets a precedent that local 
governments can expand upon as charging demand or development patterns shift. 

Mechanisms 
Building Codes 
Building codes set standards for new construction, and they are the most common mechanism through 
which local governments to require pre-wiring or charging. The 2016 Green Building Standards Code 
(CalGreen), effective as of January 1st, 2017, requires that all new developments include pre-wiring for 
Level 2 (208/240V) charging, so any local government that adopts the state building code by reference 
will soon have pre-wiring requirements in place. Specifically, CalGreen requires that single-family homes 
and townhomes with attached garages pre-wire locations where vehicles will be parked, and that 
multifamily developments with 17 or more units pre-wire at least three percent of total parking spaces.1 
At non-residential developments, pre-wiring is required for a portion of total parking spaces, as 
summarized in Table 1. 

Table 1: CalGreen non-residential EV pre-wiring requirements2 

Total Number of Parking 
Spaces 

Number of Required EV 
Charging Spaces 

0-9 0 

10-25 1 

26-50 2 

51-75 4 

                                                           
1 California Building Standards Commission, 2016 California Green Building Standards Code (CalGreen), California 
Code of Regulations, Title 24, Part 11, Chapter 4, Section 4.106.4. 
http://codes.iccsafe.org/app/book/toc/2016/California/Green/index.html.  
2 CalGreen, Chapter 5, Section 5.106.5.3 

http://codes.iccsafe.org/app/book/toc/2016/California/Green/index.html
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76-100 5 

101-150 7 

151-200 10 

201 and over 6 percent of total 
Local governments could take additional action to exceed the requirements in CalGreen, mandating pre-
wiring for a greater proportion of spaces or requiring actual charger installations in lieu of pre-wiring. 

Parking Requirements 
Local governments specify how much parking should be provided at different locations and/or land uses 
in their zoning ordinances or the accompanying parking codes, and as such these documents can also 
include charging requirements or incentives. Zoning ordinances are similar to building codes in that they 
can be used to specify in detail how much charging or pre-wiring should be provided, and where.  
However, there are two key differences between zoning ordinances and parking codes that allow local 
governments more flexibility in determining how to best create more charging opportunities: 

Zoning ordinances can be used to increase charging opportunities in high priority locations: whereas 
building codes usually categorize land uses broadly (e.g. residential and non-residential), zoning 
ordinances can be more nuanced, distinguishing between residential districts of different densities, non-
residential districts with differing types and mixes of uses, or high-activity areas such as downtowns and 
transit stations. This means that zoning ordinances offer more flexibility to focus new infrastructure in 
the places where it matters the most, such as downtowns and activity centers with high turnover that 
are good candidates for opportunity charging or employment centers that need more workplace 
charging opportunities. 

Zoning ordinances offer more flexibility in how to implement new charging infrastructure: A zoning 
ordinance that requires pre-wiring would have the same effect as the CalGreen update discussed above. 
However, a local government could require actual charger installations at new developments in specific 
areas through its zoning ordinance,3 or offer developers incentives such as density bonuses in exchange 
for providing increased charging opportunities. 

Policies 
Local governments can include policies in general plans, climate action plans, or similar documents that 
require or encourage electric vehicle charging. These plans are broader and less detailed than building 
codes and zoning ordinances, so policies calling for increased charging opportunities typically do not 
contain specific details on where chargers are needed or on how much charging should be provided. 
However, even voluntary or vague policies can provide a basis for local governments to negotiate with 
developers to install chargers during discretionary review, as well as set the stage for more detailed 
implementation through building codes or zoning ordinances. 

                                                           
3 Technically, it would be possible to require charger installations in lieu of pre-wiring through a local update to the 
building code, but this requirement would likely only make sense in areas with high charging need, so it will be 
more feasible to implement through a zoning ordinance that better allows local governments to focus on these 
high-need areas. 
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Considerations 
The following considerations can help local governments determine the most appropriate way to create 
opportunities for new charging infrastructure. 

What is getting updated next? The number of EVs on the road is growing rapidly, and the best 
opportunity to get EV-ready is almost always the most imminent one. Unless local decision-makers have 
specifically directed staff to update plans, ordinances, or codes to increase charging opportunities, any 
changes to these documents will likely take place in the context of a comprehensive update, which is a 
complex process that happens relatively infrequently. Local governments should watch for opportunities 
to incorporate policy language, incentives, or requirements into all updates to plans, ordinances, and 
codes—including adopting and enforcing the 2016 update to the building code with its pre-wiring 
requirements. Even if short-term actions do not include firm requirements or detailed language, they 
can still set the stage for stronger changes in the future. 

How much new development will there be? All of the mechanisms discussed above apply only to new 
development; apart from funding property owners to install chargers local governments have little 
authority to create charging infrastructure at existing development. Making detailed changes to a 
building code or zoning ordinance to exceed current pre-wiring requirements or focus charging in high-
need areas will only be worthwhile of there is enough new development at which to implement these 
changes. Otherwise, it may be easier and equally effective to enact policies encouraging charger 
installations that provide a basis for negotiating with developers when opportunities arise. 

Are there high-priority charging locations? If so, a zoning ordinance is likely the best mechanism to 
create more charging infrastructure at these locations. 

Identifying Good Charging Locations 
There are a variety of factors that government agencies, developers, and other stakeholders should 
consider as they review potential sites for hosting EV charging stations. The following sub-sections 
review the most critical factors, with the recognition that there will likely be on-the-ground 
considerations that dictate a more detailed analysis.  

Understanding the Demand for Charging 
There are two factors that will help potential site hosts understand the likely demand for EV charging: 
the local population of EVs and the likelihood that the site is a destination for EV drivers. With regard to 
the former, these data may be available from local jurisdictions or planning agencies that have active 
projects related to EVs. To the extent that these data are available, a breakdown of the type of EVs 
deployed—BEVs vs PHEVs—may be helpful for planning purposes. While all EVs can use Level 1 and 
Level 2 charging infrastructure, there are no PHEVs on the market (as of 2018) that are capable of using 
a DC fast charging station.  

The County of Sonoma has developed an EV charging infrastructure siting framework to help potential 
site hosts identify the likelihood of EV charging demand. That analysis uses a combination of 
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socioeconomic indicators for EV ownership and the County’s travel model to identify areas that EVs are 
most likely to travel.  

Together with an understanding of likely demand for charging, and the number of EVs deployed locally, 
site hosts can help chart out various scenarios regarding station utilization. This will help inform financial 
considerations for the site host, particularly those that anticipate seeking to collect a fee to generate 
revenue or offset equipment, installation, and operational costs.  

Matching Demand with Level of Charging 
As noted previously, there are multiple levels of charging. Potential site hosts should seek to align the 
demand for charging with the level of charging that is appropriate to serve that site. This is most likely a 
function of the dwell time—or how long an EV might be parked at the site—and the available capacity. 
For instance, longer dwell times are better suited for Level 1 or Level 2 charging; although the former 
only requires access to a standard outlet, it may not be accessible to EV drivers when a vehicle is parked. 
If any trenching or cutting is required to deliver electricity, then it is more than likely that Level 2 is a 
more cost-effective option.  

Cost Considerations 
The next section outlines a range of costs that site hosts might expect—these cost elements including 
permitting, capital equipment expenditures, installation costs, operations, and maintenance. Other cost 
considerations include the energy pricing at the site, including demand charges. These costs will help 
understand the costs that the site host will incur simply as a result of delivering electricity to vehicles. 
Site hosts should also seek to identify any incentives available at the local, regional, or state levels. 
Lastly, site hosts should work with their building/facilities staff and, where appropriate the local electric 
utility service provider, to understand existing capacity and service to the building.  

Installing Charging Stations 
Introduction to types of charging that are relevant to public agencies: off-street, parking lots, non-
residential 

Requirements  
General 
The State of California has created requirements for pre-wiring charging spaces in new development, 
indicating chargers with signage, and providing chargers that are accessible for disabled people.   
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Table 2 summarizes these requirements as they apply to charging spaces in new development and newly 
constructed charging stations and lists the source of each requirement. 

Table 2: Summary of requirements for charging spaces and stations in new development 

 One- and two-
family residential 

Multi-family 
residential 

Nonresidential Source 

Number or pre-
wired spaces 
required  

1 3% of all spaces; 
at least 1 

Approx. 1 in every 
20; see Table 1 
above 

CalGreen4  

Electrical 
requirements 

Listed raceway to 
accommodate a 
208/240-volt 
branch circuit 

Listed raceway to 
accommodate a 
208/240-volt 
branch circuit 

Listed raceway to 
accommodate a 
208/240-volt 
branch circuit 

CalGreen (basic 
pre-wiring 
requirements); 
California Electrical 
Code, Article 625 
(detailed 
requirements) 

Dimensions N/A 9’ x 18’ N/A CalGreen  

Signage 
required? 

No Yes Yes CalGreen 
(requirements); 
MUTCD5 (allowable 
signage) 

Number of 
accessible 
spaces required 

None 1 in every 25 pre-
wired spaces; at 
least 1. 

Approx. 1 in every 
15 chargers; see 
Table 3 below. 

CalGreen (spaces), 
California Building 
Code6 (chargers) 

 

The requirements summarized above can be detailed and highly technical, particularly the electrical 
requirements involved in charger installation, and we do not discuss them in depth here. However, we 
do summarize on two aspects of particular concern to installers: signage and Americans with Disabilities 
Act (ADA) accessibility. Always refer to source documents when conducting installations. 

Signage 
The California Vehicle Code (CVC) requires that an off-street PEV charging spot be properly identified 
with signage,7 and the California Manual on Uniform Traffic Control Devices (MUTCD), which creates 

                                                           
4 California Building Standards Commission, 2016 California Green Building Standards Code (CalGreen); see Section 
4.106.4 for residential requirements and Section 5.106.5.3 for non-residential requirements. 
5 California Department of Transportation (Caltrans), California Manual on Uniform Traffic Control Devices, Section 
2I.03; summarized in Caltrans Policy Directive 13-01.  
6 California Building Standards Commission, 2016 California Building Standards Code; Section 11B-228.3 describes 
the number of accessible chargers required and Section 11B-812 describes spatial requirements for accessible 
chargers. 
7 California Vehicle Code §22511.1(a). 
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consistent standards for signage on public roads, contains several signs and markings to designate 
spaces for EV chargers.8 These include:  

 General service signs to indicate the location of chargers (Figure 1), which can be combined with 
directional arrows to guide drivers to chargers 

 Parking signs to designate restrictions or time limits on charging spaces (Figure 2) 
 Pavement markings to designate restrictions on charging spaces (Figure 3). 
None of these signs are required by the MUTCD, but they should be used wherever applicable to provide 
consistency for drivers in search of charging. General service signs should be used at all charging 
stations, and parking signs and pavement markings should be used where applicable (see the following 
section for a discussion of time limits and enforcement).  

Figure 1: General Service sign for chargers and additional signage to indicate DC fast chargers 

  
 
Figure 2: Parking signs to place restrictions or time limits on charging spaces 

 

                                                           
8 California Department of Transportation (Caltrans), California Manual on Uniform Traffic Control Devices, Section 
2I.03; summarized in Caltrans Policy Directive 13-01. 
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Figure 3: Pavement markings indicating restrictions on charging spaces 

 
 

ADA Accessibility  
Under the California Building Code, a portion of all chargers at multi-family buildings and non-residential 
developments are required to be accessible to people with disabilities. It is important to consider these 
requirements when planning to install chargers, because they impact the spatial requirements, and 
potentially the cost, of installations. The first new charger constructed is required to be accessible and 
be significantly wider than a typical parking space, not including space for adjacent access aisles, so 
property owners may have to sacrifice multiple regular parking spaces to build the first charging space.  

Accessibility requirements for pre-wired charging spaces at new multi-family 
developments 
CalGreen requires that three percent of parking spaces at multi-family residential developments with 
over 17 parking spaces, and at least one space, be pre-wired for a level 2 charger. One in every 25 of 
these spaces, and at least one, are required to have an adjacent access aisle that is eight feet wide, 
though this width can be reduced to five feet if the space is over 12 feet wide. These spaces are also 
required to be relatively flat.9   

Accessibility requirements for new public charger installations 
The California Building Code requires roughly 1 of every 15 newly installed chargers at public locations 
to be accessible. There are three different design standards for accessible parking spaces: 

                                                           
9 California Building Standards Commission, 2016 California Green Building Standards Code (CalGreen), Section 
4.106.4.2.2. 
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 ambulatory parking spaces designed for people with disabilities who do not require wheelchairs, but 
may use other mobility aids 

 standard accessible spaces designed for people who use wheelchairs but can operate vehicles 
 van accessible spaces for vehicles carrying people who use wheelchairs who cannot operate their 

own vehicles. 

Table 3 shows the number of each type of accessible space that is required based on the total number of 
chargers at a location. 

Table 3: Number of accessible chargers required at installations of new public charging spaces10 

Total 
chargers 

Minimum required van 
accessible chargers 

Minimum required standard 
accessible chargers 

Minimum required 
ambulatory chargers 

1-4 1 0 0 

5-25 1* 1 0 

26-50 1* 1 1 

51-75 1* 2* 2 

76-100 1* 3* 3 

101+ 1, plus 1 for each 300 over 
100* 

3, plus 1 for each 60 over 
100* 

3, plus 1 for each 50 over 100 

* Indicates a case where at least one charger is required to be identified with an international symbol of 
accessibility and restricted to vehicles with an ADA accessible parking placard. 

The Building Code describes in detail the site configuration requirements for accessible charging,11 
which include: 

• level ground with a slope of less than 1:48 
• vertical clearance of at least 98” 
• location along an accessible route to the associated facility 
• minimum widths of 144” (van accessible), 108” (standard accessible), 120” (ambulatory), 204” 

(drive-up)12 
• accompanying access aisles at least 60” wide 

In some cases, charging spaces differ from most accessible parking spaces in that they are not required 
to be restricted to vehicles with an accessible parking permit. The State of California Office of Planning 
and Research advises indicating accessible spaces that can be used by other vehicles with a sign stating, 
“Designed for Disabled Access - Use Last.”13 

                                                           
10 California Building Standards Commission, 2016 California Building Standards Code, Section 11B-812. 
11 California Building Standards Commission, 2016 California Building Standards Code, Section 11B-228.3 
12 A drive-up EVCS is an EVCS in which use is limited to 30 minutes maximum and is provided at a location where 
the PEV approaches in the forward direction, stops in the vehicle space, charges the vehicle, and proceeds forward 
to depart the vehicle space. California Energy Commission, Accessibility Requirements for Electric Vehicle Charging 
Infrastructure. 
13 Governor’s Office of Planning and Research, Plug-In Electric Vehicles: Universal Charging Access Guidelines and 
Best Practices, https://www.opr.ca.gov/docs/PEV_Access_Guidelines.pdf.  

https://www.opr.ca.gov/docs/PEV_Access_Guidelines.pdf


 

  . 11 

EVCS for the exclusive use of the disabled shall be identified by a sign mounted International Symbol of 
Accessibility (ISA). 11B-812.8 Identification provides for EVCS reserved for use by 
the disabled. Table 11B-812.8 indicates type and number of EVCS that must be 
identified with an ISA. No ISA (International Symbol of Accessibility – blue 
placard) is required for installations of 1 to 4 EVCS, see figure 4. For installations 
of five or more EV charging stations, ISA is required, see figure 5.  

If properly signed per local ordinance, EVCS charging time limits apply to all 
users. Although vehicles with disabled placards or license plates may park for 
unlimited periods of time in zones where the length of time is restricted or metered.14 EVCSs are “zones 
reserved for special types of vehicles”, per DMV, in which right to park for unlimited periods of time 
does not apply. 

Figure 4: EVCS Installation Example #1 

 

                                                           
14 Vehicle Code Section 22511.5 
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Figure 5: EVCS Installation Example #2

 

Design Standards 

Van Accessible 
• 12 feet (144 inches) minimum width 
• 18 feet (216 inches) minimum length 
• Access aisle 5 foot (60 inches) minimum width located on passenger side with head-in parking, 

may be shared with another EVCS vehicle space 
• Accessible route requirements to EVSE and areas served by EVCS 

Figure 6: A Van Accessible Electric Vehicle Charging Station Configurations for five EV charging stations 
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Standard Accessible 
• 9 feet (108 inches) minimum width 
• 18 feet (216 inches) minimum length 
• Access aisle 5 foot (60 inches) minimum width either side of space, can be shared with another EVCS 

space 
• Accessible route requirements to EVSE and areas served by EVCS 

Figure 7: Standard Accessible Electric Vehicle Charging Station Configurations for five EV charging stations

 

Ambulatory 
No comparable requirement in accessible parking. 

• 10 feet (120 inches) minimum width 
• 18 feet (216 inches) minimum length 
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• No access aisle required; additional width of space provides increased access for individuals with 
limited or temporary mobility challenges 

• Accessible route requirements to EVSE, facility entrance or site arrival point 

Figure 8: Ambulatory Electric Vehicle Charging Station Configurations for five EV charging stations

 

Drive-Up 
No comparable requirement in accessible parking, analogous to motor fuel pump island at filling 
stations. 

• 17 feet wide (204 inches) 
• 18 feet long (216 inches) 
• No access aisle required  
• Accessible route requirements to EVSE, facility entrance or site arrival point 

Figure 9: Image Example from DGS Presentation 
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Installation Costs 
Charging infrastructure costs are primarily comprised of hardware, permitting, and installation costs. 
However, in workplace charging, fleet charging, and opportunity charging, there may be significant costs 
attributable to trenching and concrete, as well as ensuring ADA accessibility.  

The table below summarizes the expected costs of Level 1, Level 2, and DC fast charging installations at 
workplaces or for fleet charging.  

Table 4. Estimated costs for MDU and Workplace EVSE Installations 15 

Cost Element 
Level 1 Level 2 DC fast charge 

Low High Low High Low High 
Hardware $200 $500 $500 $2,000 $10,000 $30,000 
Permitting $100 $500 $100 $1,000 $500 $1,000 
Installation $500 $5,000 $2,000 $6,000 $60,000 $100,000 
Trenching /Concrete a $3,000 $25,000 $3,000 $25,000 $3,000 $25,000 
Total, installed b $3,800 $11,000 $5,600 $14,000 $73,500 $150,000 
Networking (annual) $120 $300 $120 $300 $120 $300 
Maintenance $100 $100 $100 

a The high cost scenario does not assume a $25,000 cost associated with trenching and concrete because this inflates the costs significantly 
and is considered more of an outlier than a true indication of the high cost that might be expected. Rather, the project team used a trenching 
cost of $5,000. 
b The total cost does not include the annual costs associated with networking. These are shown for illustrative purposes only. 

The values presented in the table above are based on two ports being installed at each location. It is also 
worth noting that the marginal cost of the next charger installations—for each level of charging 
infrastructure shown in the table above – is a fraction of the total installed cost listed. The charging 
equipment hardware is the only cost element that does not yield some benefit with increased number 
of installations. This is particularly relevant because the hardware represents a small fraction of the 
overall cost for both Level 1 and Level 2 equipment. Even for DC fast charging equipment, there is 
potentially significant savings with about 25-60% of the installed cost represented by the hardware.  

 The installation of Level 1 equipment will likely require more equipment than an extension cord. 
Employers, for instance, may seek to meter electrical usage in PEVs separately.  

 Level 2 and DC fast charging equipment costs will vary considerably depending on siting 
characteristics. For instance, PG&E has conveyed a range of $500-$30,000 for Level 2 charging. A 
number of factors could significantly increase the cost of DC fast charging such as distribution 
upgrades and increased construction costs (e.g., increased trenching and repair or concrete work).  

Another consideration is ADA compliance with regards to parking spaces for persons with disabilities. 
These spaces may be underutilized with minimal potential to recoup the costs of the charging 
equipment installation. One solution has been to provide a charging space that is wide enough to 
accommodate access for a person with a disability but not having a sign indicating the spot as 

                                                           
15 Electric Transportation Engineering Corporation, “Electric Vehicle Charging Infrastructure Deployment Guidelines 
for Greater San Diego,” pgs. 55-58, May 2010. 
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handicapped parking. This solution, even though indicating PEV use, would still allow 
disabled/handicapped persons to use this space as they can park anywhere in the lot.  

Managing Charging Stations 

Ownership Structure 
Charging infrastructure ownership can be retained by the station provider or transferred to the charging 
site host or another third party. The traditional sale method would make the host, whether residential 
or commercial, the owner and operator of the charging equipment and responsible for the operation 
and maintenance of the equipment. Under some contracts, the charging station provider may retain 
ownership of the charging equipment and provide compensation to the host for the use of the site. The 
charging provider then may be responsible for the maintenance and operation of the equipment.  

Some charging infrastructure business models relate to providing charging at no cost to the driver. 
Access fees, whether through the subscription method or pay per use generate revenue (discussed in 
more detail below), are expected to be charged at most publicly available charging sites. This revenue 
may be shared with the charging site host; some ownership models will provide a percentage split with 
the host based upon negotiated terms with the charging station provider. This method encourages the 
host to maximize the utilization of the equipment. Other contracts may provide a fixed rate to the host, 
and is typically designed to compensate for the host’s identified costs associated with hosting the 
charging infrastructure and/or rent for the parking space. The balance of any revenue then would be 
retained by the charging station provider. 

Fees 
Often, owners of charging spaces contract with private infrastructure operators who install, operate, 
and set the fees on charging equipment. However, when owners do have the ability to set fees—either 
explicitly or implicitly through their choice of operator—they face conflicting goals. Owners often need 
to recoup the costs of installing, maintaining, operating chargers, and may also wish to price charging in 
order to encourage turnover so chargers are available to those who need them most, both of which 
push operators toward charging higher fees. On the other hand, pricing charging so that driving an 
electric vehicle is cheaper on a per-mile basis than a gasoline-powered vehicle creates an incentive for 
people to purchase electric vehicles or charge plug-in hybrids so that they use more electricity and less 
gasoline. 

When access fees are assessed, they may be set on a fixed fee, a fixed rate or a pay per energy 
consumed basis.  

 Fixed fee would mean that each connect has a set cost. It would not matter how long the connection 
is made or how much energy is charged into the battery, since the set connection fee is charged. The 
fixed fee may be assessed by an employer in a workplace setting or when charging is provided as part 
of a parking lot fee. It may be expected that the owner will be parked for a significant period of time 
in this location.  
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 A fixed rate fee may be charged if high utilization and turnover of vehicles is desired. Fees may be 
charged per hour or other intervals for AC Level 2 charging and a per minute basis for DC fast 
charging. It would be desirable for the PEV driver to be aware of the time the vehicle is charging to 
maximize the charge with the convenience of gaining range.  

 A pay per energy consumed basis would require measuring the energy delivered and charging a rate 
based upon the cost of electricity to the host. A multiplier on this cost may be applied to recover 
other operational costs.  

Membership or subscription programs may offer the same type of services. A fixed rate may be charged 
to the driver on a monthly basis for an unlimited number of connects or time connected at publicly 
available charging infrastructure. Discounts on the fixed rate may be provided by the membership 
program for a tiered membership fee. In most cases, a pay per use is generally available although 
restrictions may apply based upon the membership program. 

Fee Considerations 
Over the long term, infrastructure owners should pilot innovative agreements with utilities and 
infrastructure to make charging cost-competitive with driving a gasoline-powered vehicle. Over the 
short term, however, infrastructure owners may need to establish higher fees in order to recoup costs 
and encourage turnover. The County of Sonoma has established a fee of $2 to connect to its publicly 
owned chargers, $1 per hour for the first four hours, and $10 per hour thereafter. Other infrastructure 
owners should consider adopting this fee, particularly in high-demand locations, to create consistency 
throughout the region. The County estimates that this fee will be sufficient to cover the cost of 
operating and maintaining the chargers, and reports that so far this fee has not impacted utilization of 
chargers. Vehicles are less likely to remain parked after their charge is complete and other drivers are 
drawn to spaces that they know are more likely to be available, and drivers appear willing to accept a 
higher fee for opportunity charging to “top off” their batteries. Local governments looking to adopt the 
County of Sonoma fee may need to conduct a nexus study to demonstrate that the fee is necessary to 
cover their costs and/or create a revenue-sharing agreement with private infrastructure operators.  

Time Limits 
Time limits can help ensure turnover at chargers so that they are available to drivers who need them. 
Otherwise, EV owners may keep their vehicles at chargers after a charge is complete in order not to 
interrupt their business, or they may park their EVs without charging them in order to take advantage of 
chargers that are placed in premium locations in order to create an incentive for people to drive EVs. 
Infrastructure owners should consider how long vehicles will need to be parked at a charger in order to 
achieve a significant charge, shown in   
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Table 5, when setting time limits. Consistency with time limits for regular parking may also influence 
time limits on charging. 

Table 5: Time needed to achieve a significant charge, by charging type 

Charger type Time needed to achieve a significant charge 

Level 1 4—6 hours 

Level 2  1—2 hours 

DC Fast 15—45 minutes 

Enforcement 
The California Vehicle Code allows the owner of a space to remove a vehicle if it occupies a space in 
violation of posted regulations,16 including signs designating spaces for charging vehicles or time limits 
on charging spaces.  Enforcement is key to making sure that chargers are available for drivers who need 
them, but it can be challenging, potentially requiring increased funding for parking agents as well as 
education to ensure that agents can differentiate a charging vehicle from a non-charging one in the 
absence of any universal standard for indicating a vehicle’s state of charge. Instead of devoting 
resources to effective enforcement of time limits, it may be more effective to charge fees that escalate 
steeply after a certain time, as in the County of Sonoma fee structure discussed above, in order to 
encourage turnover at stations.   

Permitting Considerations for Charging Infrastructure 
A key step in the installation of EV charging equipment is obtaining city or county permits and passing 
inspection. Some Bay Area local governments have issued a large number of EV charging equipment 
permits in recent years while others have limited or no experience with these types of projects. Because 
the infrastructure has been expanding rapidly, there are many opportunities to streamline permitting 
and inspection procedures and harmonize processes between jurisdictions. For example, most EV 
charging takes place at home, so expediting permits for residential installations can speed the roll out of 
charging station, especially for single-family residences where installations are often straightforward.  

Recognizing the role of permitting in the deployment of infrastructure, California legislators passed a law 
in 2015 requiring local governments to streamline the permitting process. 17 AB 1236 required 
communities with populations greater than 200,000 to adopt ordinances that expedites the permitting 
process for EV charging stations by September 30, 2016. As the only jurisdiction in Sonoma County 
meeting this population minimum, the Board of Supervisors of the County of Sonoma adopted an 

                                                           
16 California Vehicle Code §22511.1(a).  
17 Full text of chaptered Assembly Bill 1236 available at the California Legislative Information webpage: 
https://leginfo.legislature.ca.gov/faces/billVersionsCompareClient.xhtml?bill_id=201520160AB1236   

https://leginfo.legislature.ca.gov/faces/billVersionsCompareClient.xhtml?bill_id=201520160AB1236
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ordinance on September 13, 2016, adding Chapter 7D5 to the Sonoma County Code, which creates an 
expedited permitting process for charging stations.18 All other jurisdictions must adopt an ordinance by 
September 30, 2017. 

The required ordinance must include a number of streamlining elements. Local governments must 
provide a permitting checklist; installation projects that meet all requirements on the checklist must be 
eligible for expedited review. Cities and counties can use the latest version of the “Plug-In Electric 
Vehicle Infrastructure Permitting Checklist” from the Zero-Emission Vehicles in California: Community 
Readiness Guidebook published by the Governor’s Office of Planning and Research (OPR)19; they can also 
modify the standards based on “unique climactic, geological, seismological, or topographical 
conditions.” In addition to developing streamlined procedures, permitting offices must provide the 
permitting materials on the government’s website and must allow for electronic submittal of the 
application materials online. 

Staff Expertise and Training 
By training permitting and inspection staff to be able to specifically handle EV charging station projects, 
local jurisdictions can streamline the installation process and improve the deployment of infrastructure 
in the area. If no electrical panel upgrades or additions are required, installations at single-family 
residences can be relatively simple and often do not require significant review by permitting staff; in 
areas where most or all projects are straightforward residential projects, training may not be necessary 
or cost-effective. However, installation of commercial or public stations or stations at multi-family 
dwellings are more complex and require more oversight and review; and until more projects are 
implemented, most jurisdictions and installers do not have extensive, if any, experience with these more 
complicated and varied types of installations. Jurisdictions seeing or anticipating significant 
implementation of these types of projects may benefit the most by training their staff.  

There are institutions that provide training in EV charging station installations. The Electric Vehicle 
Infrastructure Training Program (EVITP) offers courses that train and certify electricians throughout the 
area to install stations; it has developed a 6- to 8-hour course curriculum especially tailored for local 
government staff and stakeholders, sometimes working with local governments to tailor classes to local 
needs and constraints. Alternatively, there may be local staff from jurisdictions with experience from 
working on various types of projects who can provide a peer training workshop. Additionally, Clean 
Cities produced a series of YouTube training videos20 on residential electric vehicle supply equipment 
installation. Note that these videos are a few years old so some of the equipment they use as examples 
and codes are a little dated. These can serve as an introduction, but installers should review the latest 
equipment specs and codes. 

  

                                                           
18 Full text of the adopted ordinance by the Board of Supervisors of the County of Sonoma is available at: 
http://sonoma-county.granicus.com/MetaViewer.php?view_id=2&event_id=656&meta_id=200123  
19 Materials available from the Governor’s Office of Planning and Research at: https://www.opr.ca.gov/s_zero-
emissionvehicles.php  
20 https://www.youtube.com/playlist?list=PLTTHf6mU88syVztERNF6iw088IWHZ11k4 

http://sonoma-county.granicus.com/MetaViewer.php?view_id=2&event_id=656&meta_id=200123
https://www.opr.ca.gov/s_zero-emissionvehicles.php
https://www.opr.ca.gov/s_zero-emissionvehicles.php
https://www.youtube.com/playlist?list=PLTTHf6mU88syVztERNF6iw088IWHZ11k4
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Key information for training includes: 

 EV battery types, specifications, and charging characteristics 
 National and California code requirements for EVSE 
 Utility interconnect, notification, policies and requirements 
 Brand- and model-specific installation instructions for Level 1 and 2 EVSE and hands-on installation 

demonstrations. 
 Service-level site assessments, load calculations, and upgrade implementation 

Required Information 
Different permitting and inspection offices have different requirements for EV charging station projects. 
Jurisdictions require some or all of the following: 

 Permit application 
 Plan for installation 
 Electrical load calculation 
 Permit and inspection fee 
 Inspection 

Requirements vary depending on each jurisdiction’s process. Some permitting offices do not require site 
plans, especially for installations at single-family detached residences. Permitting commercial or public 
stations are often more complex than residential installations and may require significant back and forth 
between the installer and permitting staff. CALGreen, the green building code of the California Building 
Standards Code (Title 24, Part 11), requires new construction to be pre-wired for electric vehicle 
charging, which includes providing a service panel and conduit that can support the electrical load 
necessary for Level 2 charging.21 Pre-wiring greatly simplifies installations, so additional streamlining 
may be possible for charger installations in new construction. 

In addition to variations in the application materials required for different local governments, the 
permitting and inspection fees vary widely. Some jurisdictions may require fees less than $100 while 
others in the Bay Area charge over $300. Even within a city or county, fees may vary if they do not 
charge a fixed fee for EV charger installations; some fees depend on the project size or value. 

In some places, permit applications can be submitted online while some must be handled in-person in 
other jurisdictions. It should be noted that AB 1236 requires jurisdictions to provide permit materials 
and allow submission of applications online:  

The checklist and required permitting documentation shall be published on a publicly accessible 
Internet Web site, if the city, county, or city and county has an Internet Web site, and the city, county, 
or city and county shall allow for electronic submittal of a permit application and associated 

                                                           
21 More information available from the State Department of Housing and Community Development’s 2014 Report 
to the Legislature: Status of the California Green Building Standards Code (Sept 2014), available for download at: 
http://www.hcd.ca.gov/codes/calgreen/docs/calgreen-report-to-legislature-2014.pdf  

http://www.hcd.ca.gov/codes/calgreen/docs/calgreen-report-to-legislature-2014.pdf
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documentation, and shall authorize the electronic signature on all forms, applications, and other 
documentation in lieu of a wet signature by an applicant.22 

If an electrical panel needs to be upgraded or a new panel is being added, the installer also needs to 
work with the electrical service provider to meet all of the utility requirements, which may include 
submitting an application, communicating with a utility representative, and scheduling an inspection. 
These steps may add significant time to the project, depending on the complexity of the service change. 
PG&E provides a checklist of steps that should be taken when installing Level 2 charging equipment.23 

To provide consistency between jurisdictions within the Bay Area, the EV Subcommittee of the ICC Tri-
Chapter Uniform Code Committee (TUCC) proposed (and updated in 2014) guidelines for local 
governments on EV charging systems for single-family residences and for multi-family residences and 
commercial properties.24 Cities and counties should consider adopting guidelines described below. 

 Provide information about the EV charging system, including level of equipment (Level 1 or 2), 
equipment certification by nationally recognized testing laboratory, in compliance with UL 2202 
(Standard for Electric Vehicle (EV) Charging System Equipment) 

 Conduct load calculations to determine if existing electrical service panel is adequate or if an upgrade 
is required 

 Upgrade panel and wiring in conformance with the California Electrical Code (Part 3 of the California 
Building Standards Code) 25 

 Determine if an additional electrical meter must be installed for an EV charging utility rate 
 Identify charging equipment location and install according to manufacturer specifications 
 Provide manufacturer installation guidelines to inspector on site 

In addition to these guidelines for single-family residences, multi-family and commercial installations 
need to consider the following: 

 At least one ADA accessible space must be provided, although it will not count towards minimum 
ADA counts since the non-disabled users can charge in those spots 

 Property owners or Homeowners’ Associations must approve of installations 
 Lighting, shelter, and flood zones must be considered 
 Approvals from the city or county engineering and fire departments may be required 

                                                           
22 Text of chaptered Assembly Bill 1236 available at the California Legislative Information webpage: 
https://leginfo.legislature.ca.gov/faces/billVersionsCompareClient.xhtml?bill_id=201520160AB1236   
23 PG&E checklist for Level 2 charging equipment available online at: 
https://www.pge.com/en_US/residential/solar-and-vehicles/options/clean-vehicles/electric/charger-
installation.page  
24 The guidelines can be downloaded from the East Bay Chapter of the International Code Council (ICC) at: 
http://www.eastbayicc.org/index.php/tucc  
25 Note that 2016 California Building Standards Code is effective January 1, 2017. The current codes are available to 
view on the California Building Standards Commission website at: http://www.bsc.ca.gov/Codes.aspx   

https://leginfo.legislature.ca.gov/faces/billVersionsCompareClient.xhtml?bill_id=201520160AB1236
https://www.pge.com/en_US/residential/solar-and-vehicles/options/clean-vehicles/electric/charger-installation.page
https://www.pge.com/en_US/residential/solar-and-vehicles/options/clean-vehicles/electric/charger-installation.page
http://www.eastbayicc.org/index.php/tucc
http://www.bsc.ca.gov/Codes.aspx
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Guidance / Recommendations 
To prepare for a future of increased EV adoption and mandated procedures, local governments may 
need to examine their current permitting and inspection practices and update their processes to 
improve convenience and support increased installations. However, they must balance efforts to 
simplify permitting and inspection while maintaining quality and safety standards. 

The following practices can help jurisdictions increase efficiency while meeting standards and state 
requirements: 

 Prepare combined informational materials providing all guidance on the permitting and inspection 
processes specific for residential, multi-family dwelling, and non-residential charging equipment 
installations  

 Prepare all guidance, including permitting and inspection checklist, and application materials for 
online submission to meet state law requirements 

 Work with other local governments to make permitting and inspection procedures consistent 
between jurisdictions by using the TUCC proposed guidelines or other agreed-upon standards 

 Consider streamlining permitting for installations in single-family residences by reducing application 
material requirements; for example, eliminate site plan requirements and require installer to provide 
manufacturer specifications and approved equipment testing certification at the time of inspection, 
limit to one inspection, and set a fixed fee 

 Work with local utilities to create a notification protocol for new charging equipment through the 
permitting process 

 Train permitting and inspection officials in EV charging equipment installation 

Additionally, utilities can support permitting and inspections with the following: 

 Assign utility representatives with relevant experience to review and approve EV charging installation 
projects 

 Work with local government permitting offices to create a notification protocol for new charging 
equipment 

While developing or adopting standardized permitting processes, local governments may also want to 
consider surveying charging station owners and installers to identify additional barriers and 
opportunities for improvement and to ensure that officials are designing processes that consider the 
needs of installers and consumers in addition to the needs and limitations of the government staff. 
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