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The California Energy Commission provided the funding for this project through its

\'/

f A Alternative and Renewable Fuel and Vehicle Technology Program, which issued
(\ solicitation PON-10-602 to provide funding opportunitiesforCal i f or ni a6s di ver s
CENERGY COMMISSION 1SS\0N to develop regional plug-in electric vehicle strategic plans.

PROJECT TEAM

The Redwood Coast Energy Authority was formed in 2003 to develop and implement
sustainable energy initiatives that reduce energy demand, increase energy efficiency,
and advance the use of clean, efficient, and renewable resources available in the region.
The Energy Authority is a local government joint powers agency representing the County
of Humboldt, the Cities of Eureka, Arcata, Fortuna, Rio Dell, Blue Lake, Ferndale, and
Trinidad, and the Humboldt Bay Municipal Water District.

The Schatz Energy Research Center at Humboldt State University was founded in 1989
with a mission to promote the use of clean and renewable energy resources. Over the
years SERC has been involved in extensive research, planning, design, and analysis
activities for the development and implementation of sustainable energy systems.

GHDi s one of the worl dés | e ardal corgultiegrcgnipaniessr i ng al
Established in 1928, GHD employs more than 5,500 people across five continents and

serves clients in the global markets of water, energy and resources, environment,

property and buildings, and transportation.

[]

Pacific Gas and Electric Company is one of the largest combination natural gas and
electric utilities in the United States. Based in San Francisco, the company provides
electric and natural gas service to approximately 15 million people throughout a 70,000-
square-mile service area in northern and central California, providing electricity and
natural gas to approximately 40 percent of Californians and 1 in 20 Americans.
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This report was prepared as the result of work sponsored by the California Energy Commission. It does
not necessarily represent the views of the Energy Commission, its employees, or the State of California.
The Energy Commission, the State of California, its employees, contractors, and subcontractors make no
warranty, express or implied, and assume no legal liability for the information in this report; nor does any
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Project Goals

INTRODUCTION

The commercial introduction of plug-in electric vehicles (PEVS) into California
communities is just now beginning. The state is poised to be a market leader, and the
development of a robust PEV market will offer state residents numerous environmental,
energy security, and economic benefits. However the successful introduction of PEVs
will require coordinated efforts among key stakeholders to overcome obstacles and
ensure smooth market development.

While much of the focus on early market development is in the stat
areas, there is also a need to provide planning, collaboration, and education and
outreach efforts i n t hEreNorthaGoasthissa ruralconamunite o mmuni t i es.

that is anticipating the rollout of PEVs and in position to become a rural model for
successful PEV market development. The conception of this plug-in electric vehicle
readiness plan met the need for a coordinated and collaborative effort to plan for and
promote PEV market development in Humboldt County and the greater North Coast
region.

The purpose of this readiness plan is to guide future efforts throughout the North Coast

region to support the successful introduction of PEVs and the strategic development of
charging infrastructure to support the use of those vehicles. This plan was developed
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through the North Coast Plug-in Electric Vehicle Readiness Project. Funded by the
California Energy Commission, key components of the project included:

9 Creation of a Plug-in Electric Vehicle Coordinating Council (PEVCC)
1 Development of an infrastructure deployment plan

9 Assessing local permitting and installation requirements for electric vehicle
supply equipment (EVSE) and developing a plan to support streamlining those
processes

1 Developing a plan to accelerate PEV adoption in vehicle fleets

1 Developing and piloting an education and outreach program to promote PEV
adoption in the community

The North Coast Plug-in Electric Vehicle Readiness Project focused on the three
neighboring counties of Humboldt (population 134,493), Del Norte (27,873), and Trinity
(13,448). The bulk of the project® efforts were targeted at the Humboldt Bay area of
Humboldt County; the majority of the North Coastre g i opopdilation, about 100,000
residents, is centered in the Humboldt Bay area. The incorporated cities in the
Humboldt Bay area include (from north to south) Trinidad, Arcata, Blue Lake, Eureka,
Ferndale, Fortuna, and Rio Dell. It is expected that the majority of early PEV travel on
the North Coast will be within this more populated region. The study did, however,
examine the level of infrastructure needed to serve all areas of Humboldt County,
including the more rural areas outside of the Humboldt Bay region, as well as Del Norte
and Trinity counties.

During the course of the project a series of interim task reports and memos were
developed that provide greater detail and additional background information to the
components of this plan. These supporting documents, referenced throughout the plan,
are contained in appendices which are available online at
RedwoodEnerqgy.org/programs/electric-vehicles. A Final Project Report on the North
Coast Plug-in Electric Vehicle Readiness Project is also available on that webpage.
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GOALS FOR THE REGION

In March 2012 Governor Brown established a target of 1.5 million zero-emission vehicles
(ZEVs i which includes both plug-in electric vehicles as well as hydrogen vehicles) on
California roadways by 2025. To further this objective the State has set the supporting
goalof havingCal i f orni aés ZEV infrastructure able

Achieving this ambitious target would require an estimated 3,000 PEVs on the road in
the North Coast Region by 2025, equivalent to a PEV adoption of approximately 2% of
all light duty vehicles in the community.

PEV Adoption Projections

The historical adoption of conventional hybrid vehicles (HEVS) is the best available
indicator for the business-as-usual rate of adoption of PEVs over the next decade.
Regional adoption projections were based off of vehicle registration data for Humboldt
County over the decade from 2003-2012 and built on the assumption that PEV
penetration in 2012 and forward would correspond to HEV penetration from 2003
forward.

Figure 1 below depicts projections of PEV adoption in Humboldt. The baseline
projection follows the historical trend of HEV adoption. Two accelerated growth
scenarios are also presented, representing increased rates of adoption: 10% and 25%
faster than the baseline scenario. Three time intervals are emphasized in the figure near
the horizontal axis. They are the intervals over which the baseline and 25% growth
scenarios intersect key penetration levels (0.5%, 1%, and 2%). In other words, expected
PEV penetration will reach 0.5% by 2015, but it could occur in 2014 if adoption rates are
accelerated. Likewise PEV penetration could reach 1% between 2017 and 2019 and 2%
between 2023 and 2026.
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Figure 1: Using vehicle registration data for Humboldt County, PEV adoption
was projected as far out as 2026. The time periods over which we expect to
achieve benchmark penetration levels are depicted near the horizontal axis.
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The three adoption levels from Figure 17 0.5%, 1%, and 2% i form the basis for the
model analyses described later in the plan. In order to effectively support PEV drivers
and encourage adoption, planners should target the deployment of PEV charging
infrastructure to be completed before adoption actually reaches these levels. Hence, the
earlier end of each time interval should be interpreted as a target year for charging
station deploymentd this would be 2014 for 0.5%, 2017 for 1% and 2023 for 2%.

PROJECTED BENEFITS

PEVs provide numerous potential benefits, including low fuel costs (usually in the range of
$1-2 per gallon of gas equivalent), higher efficiency/fuel economy, reduced operating costs,
high performance, and reduced dependence on imported oil. However, the greatest benefit
of PEVs is their potential to significantly reduce greenhouse gas emissions from daily
activities. The North Coast PEV Project team conducted a detailed assessment of the
greenhouse gas (GHG) impacts that would result from the targeted PEV adoption rate for the
region. The team conducted a comprehensive accounting of projected 2020 baseline light-
duty vehicle emissions in Humboldt County using a software tool developed by the California
Air Resources Board (CARB) and then used the model to simulate the impact of a 1% and a
2% penetration of PEVs into the overall light-duty vehicle fleet.

A database of County registered vehicles from the Department of Motor Vehicles (DMV) was
used to estimate properties of the total vehicle fleet of registered vehicles in Humboldt
County. This data was combined with data from multiple models to obtain all of the

required vehicle fleet characteristics. The Plug-in Electric Vehicle Infrastructure (PEVI)
model, created for this project, interpolated 2010 and 2050 County travel demand model
results, developed by the Humboldt County Association of Governments, to the year 2020

in order to obtain vehicle miles traveled (VMT) estimates. The EMFAC2011-LDV model
developed by CARB was used to estimate characteristics that could not be determined
using available County-specific data.
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To calculate emissions estimates two different modeling programs were also used: the
EMFAC2011 model, and the GREET model developed by the Argonne National Laboratory.
The EMFAC2011-LDV model and the EMFAC2011-SG model (also created by CARB) were
used to estimate tailpipe emissions, also known as pump-to-wheel emissions. The GREET
model was used to estimate upstream emissions, also known as well-to-pump emissions.

Table 1 below presents the results of the analysis for the three scenarios. Reductions are
achieved in the form of reduced tailpipe emissions, while the upstream emissions remain the
same regardless of the level of PEV adoption. This is due to the upstream emissions rate, in
kg of CO,-per-mile, being virtually the same for gasoline and electric powered vehicles, at
least in the light-duty vehicle class where most of the PEV miles traveled are accounted for.
In other words, the emissions associated with the electricity needed to power a typical PEV
are roughly equivalent to the emissions released during the production and distribution of the
gasoline needed to fuel a comparable conventional vehicle. As a result, the overall net
emissions are reduced in proportion to the penetration of PEVSs.

Tailpipe Upstream Total
: Emissions Emissions Emissions % of
Scenario : : : :
(metric tons (metric tons (metric tons Baseline
CO.e/day) CO,e/day) CO,e/day)

Baseline 1,450 284 1,740 100%
1% PEV Adoption 1,430 284 1,720 98.9%
2% PEV Adoption 1,410 284 1,700 97.8%

Table 1. Humboldt County light-duty vehicle greenhouse gas emissions for three
scenarios of PEV adoption.

To put these GHG reduction numbers in perspective, the approximately 2% projected
reduction to light-duty vehicle emissions is equivalent to the total GHG emissions from
the electricity and natural gas used by more 4,400 homes in the region.

Additional details on this aRepdrtyrsHEstimatadr e
Greenhouse Gas Reductions contained in the appendices.
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