


CONTEXT

Water-related greenhouse gas (GHG) emissions are mainly caused by
energy required to pump, transport, heat, cool and treat water and
wastewater. Emissions from water and wastewater make up about 4.1% of
the baseline communitywide GHG inventory.

Potable water is a limited resource, and reducing demand is a necessity to
ensure that the City can continue to provide adequate water service as the
community grows. In 2008, most of Roseville’s water use (75%) was from
residents of single-family homes, 9% from multi-family units, and 16%
from commercial and industrial users. The City estimates that, during the
summer months, over half of the water is used outdoors. Thus, water
conservation programs must target both indoor and outdoor water use to
achieve meaningful demand reduction.

Most of Roseville’s water comes from Folsom Lake, and the City also
maintains supplemental water supplies through a combination of
groundwater wells, reservoirs, and interagency connections. The
availability of water supplies changes with growth, climate conditions
(e.g., drought years), and legislative requirements. As Roseville manages
and operates its own water and wastewater system, water conservation
strategies offer a double benefit of reducing energy demand and
managing the City’s operating and maintenance costs. San Juan Water
District (SJWD) and Placer County Water Agency (PCWA) also provide
water to certain portions of the city.

The City currently has two wastewater treatment plants - Dry Creek and
Pleasant Grove. Recycled water produced at these wastewater plants is
used in City parks, medians and golf courses.
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As a utility provider, the City of Roseville must comply with continually
changing federal, state and regional requirements affecting water and
wastewater systems. Some of the guiding laws are:

e Senate Bill (SB) 7 requires a 20% per capita water use reduction by
2020. Non-compliance would make Roseville ineligible for state grant or
loan funding and could lead to re-negotiation of water rights. 2005 Urban Water Management Plan

e Urban Water Management Planning Act requires Roseville to prepare
a 25-year plan for efficient use of available water supplies.

o AB 1881 requires adoption of the Department of Water Resources
(DWR) model landscape ordinance or a similar locally specific ordinance
to establish water budgets and preferred plant types for landscaping.

e SB 407 establishes requirements for residential and commercial real
property built and available for use on or before January 1, 1994, to
replace plumbing fixtures that are not water conserving.

¢ National Pollutant Discharge Elimination System sets standards for
discharge of treated wastewater.

e Green Building Code effective January 1, 2011, will require 20% 2??:: ee rzyoi 1y e\;:;‘ ;tfuﬂeex:tfaptzztiigStf)hﬁiifsds
reduction of indoor use. 7 per capita water use reduction requirements.

Environmental
Ltilities

March 2006

T ¥

The City updates its Urban Water Management

EXISTING WATER CONSERVATION AND
EFFICIENCY POLICIES AND PROGRAMS

The Public Facilities Element in the City of Roseville General Plan includes
goals and policies regarding the management and operations of the
community’s water and wastewater system. In conjunction with policies in
the Air Quality and Climate Change Element, these goals and policies
commit Roseville to implement resource efficiency and sustainable
programs that conserve natural resources and reduce emissions. et S0
se house calls to
help establish efficient water irrigation

Based on the General Plan, water systems may be divided into three broad schedules

categories: potable water, wastewater and stormwater. Some notable
existing and ongoing water efficiency and conservation policies that
directly relate to the SAP are highlighted in Table 3-6, below.

Sustainable : w«mﬂwauam
Supply Options - Improvement
Protection
of Aquatic
Ecosystems

Stormwater

Communitywide Sustainability Action Plan
Pg. 3-46



TABLE 3-6

Existing and Ongoing Water Conservation and Efficiency Policies

Policy Description

Program Implementation

Continue implementation of the residential water meter retrofit
program. [Completion scheduled for December 2011.]

Water-wise house calls

Continue use of water shortage charge and excess water use
charge in rate structure in times of water shortage.

Current Billing Structure

Continue to install dedicated irrigation meters in all new and
retrofitted commercial construction.

Landscape water use reviews for commercial
properties

Continue to create and refine water budgets for existing
landscapes with dedicated irrigation meters.

Cash for grass program; Irrigation efficiency
rebate, water budget on-site reviews

Continue recycled water irrigation programs and expand
programs where feasible.

Purple Pipes Keep Roseville Green Recycled Water
Awareness Campaign

Continue to work with City departments to reduce overall water
use in City parks, Lighting and Landscape Districts, and facilities.

Water Budget on-site reviews

Continue to offer customers free comprehensive water reviews of
their homes, businesses and landscapes to identify inefficiencies.

Water-wise house calls (since 2001); Re-View
Water Audits (since 2001)

Continue to develop a demonstration area that features water

efficient design and technologies at the Utility Exploration Center.

Ideascape

Continue to incorporate water conservation programs into
Roseville school curriculum.

Living-wise resource program, UEC

Continue to attend various community outreach events and
speaking engagements touting the conservation message.

Water awareness day, Earth Day, Neighborhood
Presentations

Continue to offer rebate and incentive programs to eligible
customers to encourage efficient water use.

Washing machine rebates, cash for grass,
irrigation efficiency rebates, pool cover rebates,
low flow toilet rebates

The following SAP objectives are intended to further reduce GHG
emissions, and criteria air pollutants caused directly and indirectly by
water use. These proposed measures are designed to meet these
objectives:

e Objective WC-1: Reduce potable water demand in buildings and
ot "4 landscapes through conservation and alternative sources of water.

e Objective WC-2: Implement low impact design techniques to

Replacing old water fixtures with new high- AR .
reuse stormwater and minimize pollution of natural water systems.

efficient models can generate valuable water
conservation benefits.
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WATER

Measure WC-1.1  Develop an SB 7 implementation plan to

achieve an across the board 20% reduction
(gallons per capita per day [GPCD]) in water
demand by 2020.

Based on State legislative requirements (e.g., SB 7, AB 1881, and SB 407), Roseville has been very aggressive
in implementing water conservation programs, providing rebates and financial incentives, and organizing
public events to raise conservation awareness. The City promotes replacement of old water fixtures,
appliances and irrigation systems with newer water-efficient models. The City also continues to explore
alternative water sources both for indoor and outdoor use, such as recycled water, and rainwater.

Development

Timeline Action Responsibility
Existing] New
Evaluate the current four-tier residential rate structure and establish a . .
S . . City Council;
A. |structure that further encourages water savings in residential use and % % Environmental Utilities
implement in FY 2011/2012
Encourage model lease provisions that would encourage commercial
B. |landlords and tenants to share the liabilities and benefits of water- %k %k Environmental Utilities
saving measures.
Establish a conservation rate structure (based on water budget billing)
C for commercial landscapes based on the water budget submitted * * City Council;
" |with original landscape plans or a water budget based on actual Environmental Utilities;
Short Term planting material and irrigation design.
(by 2013) - - . -
Continue to implement a community outreach program in
D. partnership Wl.th the water districts to edgcate |te5|dents ar.1d bu5|.ness " " Environmental Utilities
owners regarding how to reduce water bills by implementing various
water-sensitive urban design strategies and water needs.
i h ilability of -effici .
E Qontlnue to promote the availability of water-efficient products and % Environmental Utilities
fixtures at local stores.
F Contlnug to promote the avallabl!lty of water-efficient and climate- % Environmental Utilities
appropriate plants at local nurseries and stores.
ntin -market Placer County’s mPOWER program to fun .
G. Continliclto CO. a . SER dGeRE0 t).l > O prog ? tofund % % Environmental Utilities
large-scale residential and commercial efficiency retrofits.
Progress Indicators Target
10% per capita water use reduction. By 2015
2 20% per capita water use reduction By 2020

Reduction Potential (in tandem with current programs in Table 3-X)

GHGs PM1o NOx

3,520 MT COze/ yr NA NA
Costs Private Costs Private Savings
High Low to Medium Very Low to Low

Cost/ Savings Assumptions
City costs — Additional staff time to administer programs.

Private costs and savings — Depend on the fee structure for the water utility. There are no quantifiable
savings for water conservation for homes, buildings, or landscapes that are based on a flat rate
structure, as the fees are determined by the size of the building or lot. For those homes, buildings, or
landscapes that are tied to a metered rate structure, there would be approximately $2.50/month
savings for a 20% reduction in water consumption for an average home that consumes 1,900 cu. ft. per | ©

month.
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WATER

Measure WC-1.2 Develop a consistent funding source to
implement water savings programs that
achieve the greatest efficiency gain.

Recent studies regarding utility bills and connections to human habits have consistently shown that water
utility customers often use their bills to check for unusual consumption and/or to evaluate the effect of
conservation measures. While the City has been proactive in providing financial incentives to be more resource
efficient, recommended SAP measures also propose to identify consistent funding sources for such
conservation programs, such as tiered-billing rates and utility bill surcharges. These may also further reduce
water demand by encouraging property owners to reduce consumption.

s , Development S
Timeline Action P Responsibility
Existing | New
Short Term 5 |Develop a dedicated and consistent funding source for water - - City Council;
(by 2013) " |conservation incentive programs. Environmental Utilities
Reduction Potential
GHGs PM:o NOx
Included in
Measure WC-1.1 NA NA
City Costs Private Costs Private Savings
Medium to High Very low Low to Medium

Cost/ Savings Assumptions

City costs — Additional staff time to administer fee, offset by fee revenue. Fee needs to be
performance-based and have built-in accountability.

Private costs — Payment of utility fee, amount to be determined, but assumed to be less
than $100/year.

Private savings — Recurring savings through reduced water consumption.
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WATER

Measure WC-2.1  Work within the established guidelines of the
Stormwater Quality Design Manual to maximize
implementation of low impact development
techniques in the community.

Pollution of local natural water systems due to sediments and pollutants in urban runoff is of high concern to
the community. The City has developed a stormwater management program in compliance with federal and
state requirements. This program includes educating the public regarding stormwater pollution prevention

techniques and reducing stormwater runoff from construction sites.

Low impact design techniques allow for innovative stormwater management practices that mimic natural
conditions by minimizing runoff from the site and maximizing infiltration and groundwater recharge. By
encouraging low impact design techniques in the community, the City will ensure that high water quality is

maintained in local creeks and habitat areas.

Development Responsibilit
Timeline Action P P y
Existing New
Identify parks with creeks running through them to Public Works; Park
A implement low impact development programs to enhance " and Recreation;
Short Term| ~ |water quality, achieve flood control benefits and provide Environmental
(by 2013) public education. [City demonstration project] Utilities
B Provide guidance to homeowners that wish to build rain " Environmental
" |gardens. Utilities
Mid Term The City shall investigate providing incentives to encourage Public Works;
(by 2017) C. |existing residential owners to reroute rainwater from rain * * Environmental
y gutters into landscapes for infiltration. Utilities
Reduction Potential
GHGs PM:o NOx
Supporting measure NA NA
City Costs Private Costs Private Savings
Medium to High Low to Medium NA

Cost/ Savings Assumptions
City costs — Additional staff time to administer programs.

Private Costs — depends on soil conditions, type of best management practices (BMP)
implemented and the density and types of plants used
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DSEVILLEE

What can you do?

tl vou have a lot of clothes te wash before usin,
machine. Don't use the machine for one jtem ju
5 vour favorite shirt or dress,

ym m Vau leave a room. Use Huorescent

N1 You're not using it.
o them.

MARKETING
AND EDUCATION

CONTEXT

Roseville has a long history of successful public outreach. The City
recognizes public empowerment is necessary to ensure there is
community investment in actions that rely on community participation.
Marketing and public education efforts are integral to public
empowerment. The right message and access to the best available
information helps individuals make informed choices.

The City uses various public outreach methods to involve community
members in decisions (e.g., websites, newsletters, surveys, public events,
workshops, government access television and social media sites. During
the development of the Sustainable Action Plan (SAP), the City Council
appointed a 38-member Sustainable Action Committee (SAC) to
participate in developing recommend measures and actions for the plan.

The three recommended SAP measures related to marketing and
education do not directly account for emission reductions; however, they
are central to the successful implementation of the plan.

Most measures and actions recommended throughout the plan rely on
voluntary community participation. Therefore, it is critical a robust
marketing and education program be put in place early in the
implementation period to ensure community awareness and voluntary
participation in the measures.
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SUSTAINABLE MARKETING AND EDUCATION Focus

Objective M-1: Promote awareness and support of the City of Roseville's
Sustainability Action Plan by educating the public on issues, encouraging
engagement in proposed outlined actions, and targeting marketing efforts
for participation by residents, businesses and visitors to meet the emission
reduction goals outlined by the SAP.

New state and federal laws and regulations have been enacted or being
considered to guide jurisdictions and communities in the reduction of
greenhouse gas (GHG) and air pollutant emissions. The City is committed
to raising awareness and providing solutions for reducing emissions in
support of the community's health and sustainability. For measures and
actions related to Objective M-1, refer to:

M-1.1: Develop and implement a community-based social marketing and
education/outreach plan to communicate to all community members the
measures adopted in the Sustainability Action Plan. The strategy should
identify and prioritize various marketing and outreach methods, including
but not limited to websites, government/public access television, online
newsletters, events, social media, programs/workshops and
brochures/fliers. The marketing and outreach strategy should be
developed within the first year of plan adoption, and should involve City
personnel and community members interested in ongoing involvement.

M-1.2: Promote sustainable lifestyles among residents, businesses and
visitors.

Communitywide Sustainability Action Plan
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MARKETING AND EDUCATION

Measure M-1.1 Develop and implement a community based social
marketing and outreach/education plan to implement
measures adopted in the Sustainability Action Plan.
The strategy should identify and prioritize various
marketing and outreach methods, including but not
limited to websites, government/public access
television, online newsletters, events, social media,
programs/workshops and brochures/fliers. The
marketing and outreach strategy should be developed
within the first year of plan adoption, and should
involve City personnel and community members
interested in ongoing involvement.

o X Applicabilit Potential
Timeline Action & y p
Existing| New artners
Continue to find creative ways of to involving involve residents, City Manager, City
A. |businesses and students in sustainability discussions, programs and % Council, Chamber
education. [Existing and ongoing] of Commerce
B Continue to educate community members regarding water budgets for " Environmental
" |existing landscapes with dedicated irrigation meters. Utilities
. E i
Prepare and promote the City's local workforce and students for local De\f;gomgcnt
ShortTerm | ¢ |and regional green jobs that offer stable employment, career growth * * P ’
(by 2013) 3 Chamber of
y and living wages.
Commerce
Economic
D Develop a Sustainable Business Outreach program to promote * Development,
" |sustainable businesses practices, . Chamber of
Commerce
Coordinate Encourage with Roseville schools, colleges and universities .
. . . City Manager,
E. [to facilitate programs that include research-based curricula and promote % %k
. - . . S BECOME
innovative techniques and solutions that address sustainability issues

Reduction Potential
GHGs PM;o NOx
Included within all
other SAP measures 4 A
City Costs Private Costs Private Savings
Medium - High NA Medium - High

Cost/ Savings Assumptions

City costs - For Actions A - D and F, additional staff time. For Action E, cost of developing a
Sustainability Business Outreach program could vary greatly depending on the level of
service provided and the number of businesses that make use of the technical assessments
and networking opportunities.

Private savings - Participating businesses, through technical assessments and implementing
cost-saving strategies to reduce energy use, vehicle miles traveled (VMT), or waste, will
generate variable recurring savings that will impact their bottom line.
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MARKETING AND EDUCATION

Measure M-1.2 Promote sustainable lifestyles among
residents, businesses and visitors.

Timeline Action Applicability Potential Partners
Existing| New
Provide tools and resources for citizens, businesses, organizations, and
Al - . * RUEC
visitors to measure and reduce their carbon footprint.
Encourage Roseville schools, colleges and universities to use show-and-
B tell displays for energy, water and waste reduction practices they have * % City Manager; RUEC,
" |limplemented in various locations to promote sustainable practices BECOME
among students.
Partner with hotels, motels, and other visitor destinations to provide
information regarding pobhc transit, .blcycle and pedestrian faClllltIeS Environmental Utilities,
and promote other sustainable practices, such water conservation Public
practices (changing linens and bedding only when requested by guests, .
Short Term| € use of dual/low-flush toilets etc), temperature default settings intended * ﬁgiﬁq&ﬁgﬁgﬁgﬁg.’
(by 2013) to provide a reasonable comfort zone yet save energy, use of recycled !
. S Chamber of Commerce
paper products and other materials, and reduced use of individually
packaged personal care products (soaps, shampoos, conditioners, etc.)
Encourage local restaurants and caterers to find ways to integrate Chamber of Commerce;
D locally-grown food in their menu (also making a viable business case for % Placer County Agricultral
* |community gardens and community-supported agriculture) and Comissioner; Placer
continue to promote locally grown food. Grown
Encourage expansion of green building displays and demonstration
E projects at the Roseville Utility Exploration Center (RUEC) and future " RUEC
* |outdoor projects and use them to showcase innovative green building
materials and practices.
Promote deconstruction and reuse of building materials through Chamber of Commerce;
F. |written outreach materials such as a brochure on residential % % BIA, Planning Department,
remodeling, and through direct consultations with builders. Contractor’s Association;
G e b e oot oo and o |
Mid Term pro) 9 Y-
(by 2017) In collaboration with community partners and neighborhood
H associations, launch a Green Neighborhood Challenge and Green Star * RUEC: RCONA
" |Household program to recognize neighborhoods and families making '
the most positive changes.
L ConSIde.r developlng and adopting a Buy Local.outreach program that * ” Chamber of Commerce
would give purchasing preference to local businesses.
Reduction Potential
GHGs PMso NOx
Included within all other SAP NA NA
measures
City Costs Private Costs Private Savings
Medium to High NA NA

Cost/ Savings Assumptions

City costs - Additional staff time for collaboration and coordination.
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Resource Information

This portion provides an overview of an approach to be used when developing the community-based social
marketing plan for the SAP.

City Website

Roseville will use its website — and various department pages — to communicate to the community the plan
objectives and programs, services, and events aimed at meeting those goals. The website may contain news
stories, web banner ads, press releases and videos to get those messages to the various audiences. The City is
encouraged to create a page dedicated to promoting sustainability through its programs and services - a
one-stop shop for information.

Newsletters

Roseville has several different types of newsletters sent to the community, including those that are electronic
newsletters and the utilities newsletters which are sent to electric, water, sewer, garbage and wastewater
customer in their monthly utility bills. These newsletters reach all demographics in our community including
Roseville business owners. These newsletters will feature stories on the importance in living in a sustainable
fashion, and provide information on the programs, services and resources available to various demographic
groups to meet the plan objectives.

Bill Messages

Roseville's utilities has messages printed on monthly electric, water, sewer, garbage and wastewater bills that
direct customers to programs, services and resources aimed at using conserving power and water to protect
our natural resources.

Program Guides

The Roseville Utility Exploration Center offers a variety of workshops, events and programs that encourage
sustainable lifestyles. The Center’s staff creates a workshop and program guide available on line and in hard
copy explaining the scheduled courses and workshops. The programs are open to residents and non
residents.

Events

The Roseville Utility Exploration Center hosts annual events, including but not limited to Earth Day, Solar Day
and Water Awareness Day. These events are held to educate residents about sustainable living while offering
programs and services to protect our natural resources by reducing energy and water use.

Direct Mail

Roseville Electric and Environmental Utilities may use direct mail to its customers to encourage participation
in programs and services that reduce power and water use, thereby promoting sustainable lifestyles.

Fliers, Brochures, Maps

Roseville Electric, Environmental Utilities Department and Public Works’ Transportation Division created fliers,
brochures and maps for all demographic groups in Roseville. These hard copy pieces promote energy
efficiency programs, water efficiency programs, green workshops, waste reduction services and tips, programs
to preserve local creeks and streams, public transportation, and bike and pedestrian paths. These programs
and services all work toward the goal of reducing our community’s impact on the environment and this plan’s
objective to reduce greenhouse gas emissions through sustainable living practices.
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Government Access Television

Through is programming, Roseville City staff will use its government access channel to promote city programs
and services that encourage sustainable lifestyles.

Social Media

The City may use approved social media tactics to communicate plan objectives in an attempt to change
community members’ behavior.

Community-based Social Marketing

Roseville will use a comprehensive Community-based Social Marketing (CBSM) approach to guide
implementation of the recommended SAP measures. CBSM focuses on local education and outreach
strategies developed with community input to identify barriers and benefits to public action, methods that
will effectively alter individual and group behavior to achieve local goals, and an ongoing public process by
which strategies are periodically evaluated for their effectiveness across all segments of the community. A
CBSM strategy will ensure that public outreach and programs are designed in a manner capable of effectively
changing people’s behavior. In order to change behavior, it is important to understand two basic
assumptions:

What may prevent community members from engaging in the desired sustainable behavior?
What leads individuals within the community to engage in behavior that collectively is sustainable?

Marketing and outreach programs should be developed accordingly. A CBSM program tailors social marketing
strategies for each sustainability objective based upon the identified barriers to implementation. To create an
effective CBSM strategy, it is important to sort through the competing theories of barriers to implementation
and discover the actual barriers that inhibit individuals from engaging in the desired activity. Prior to
implementing the strategies proposed in the SAP, it is important to collect information that will properly
inform the CBSM program

Ten Steps toward Successful Community-based Social Marketing

1. Establish specific targeted goals for each objective within the SAP.

2 Establish a timeframe for implementation of a CBSM pilot program.

3 Research barriers to successful implementation of the desired sustainability behavior change.
4. Identify and match behavior change tools to the identified barriers for desired outcome.

5 Develop a pilot CBSM program with strategies that use behavior change tools targeted at the

identified barriers within the Roseville community. This program may include several of the
information and incentive tools already identified in the SAP.

6. Identify a targeted sample audience to pilot the CBSM program. It is important to implement within a
small portion of the community to know that a strategy will work before implementing on a large
scale.

7. Implement a CBSM pilot program.

8. Evaluate the program and refine, if necessary

9. Implement the program on a community-wide basis.

10. Evaluate the program on a regular basis.
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Identifying Barriers through Primary and Secondary Research

If any form of sustainable behavior is to be widely adopted by the Roseville community, then barriers to
engaging in the activity must first be identified. Since the barriers that prevent individuals from engaging in
sustainable behavior are activity specific, the CBSM program needs to develop strategies only after a particular
activity’s barrier has been identified.

Roseville’s SAP includes many different types of sustainable activities, each of which will have different barriers
(e.g., alternative transportation, renewable energy, water conservation). Identifying barriers for each Roseville
SAP objective can be done through a combination of primary and secondary research. Many professional and
community organizations have access to national or possibly local research which could be useful to better
understanding barriers to implementation.

In addition to national and local organizations, numerous CBSM case studies exist for each of the identified
objectives (transportation, land use, water, energy, and waste) within the SAP. A review of these case studies
would assist in identifying barriers and developing successful CBSM tools. A sample of recommended case
studies and secondary research sources for each SAP strategy is provided at the end of this section.

Secondary research assists in identifying issues to be explored further with Roseville residents through
primary research (i.e., focus groups, public meetings, phone/mail/electronic surveys). Primary research is
critical to determining the specific barriers for successful implementation of the SAP.

Focus groups provide valuable in-depth information about what issues residents see as important and also
how they speak about the topic. Focus groups will help enrich the understanding of the SAP action, which will
help with understanding more in-depth the barriers to implementation and framing key messaging, as well as
ensuring that a more comprehensive survey will be well-constructed and that questions contained in the
survey will be readily understood by the respondents. However, results from focus groups cannot be
extrapolated to represent the broader population. A survey that provides multivariate statistics allows for
determination of the factors that distinguish householders who engage in a particular activity from those who
don’t, and also enables analysis of the relative importance of these factors. Knowing which factors are most
important in distinguishing individuals who have adopted a sustainable behavior from those who have not is
an essential first step in developing a CBSM strategy.

Community-Based Social Marketing Tools
Commitment Techniques

Obtaining commitments (preferably written and public) by community members is a powerful way of
increasing public participation rates in sustainable behavior. For community-wide programs such as
Roseville’s SAP, using existing volunteer groups to procure commitments from Roseville residents (e.g.,
neighborhood associations, community organizations, athletic clubs, business groups) and/or commit to
engaging in the sustainable behavior. It is important that commitments should be sought only for behaviors
which people express interest in doing.

Examples

Alternative Transportation - Ask Roseville Schools Parent Teacher Organizations to publicly commit to using
alternative means of transportation to get to school for 3- of the 5-days a week for an entire school year.
Engage the athletic teams to participate in a ride your bike to school program for an entire year.

Water Conservation — Ask homeowners to make a commitment to raise the height of their lawnmower,
thereby reducing evaporation and the need for lawn watering.
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Prompts

Prompts are visual or auditory aids which remind us to carry out an activity that we might otherwise forget.
Prompts can be used to encourage repetitive behaviors that promote sustainability. They should be self-
explanatory, explicit, noticeable and be delivered as close in space and time as possible to targeted behavior.

Examples

Waste Reduction — Use shelf talkers at the point of sale to promote source reduction.

Energy Conservation — Use signs to encourage drivers to turn off their engines while parked in locations where
drivers frequently wait (e.g., schools, train stations, stores).

Norms

Publicizing high participation rates of a specific sustainable behavior and modeling that behavior creates
opportunities for others to participate. Norms need to be internalized by people. That is, people need to view
the behavior which the norm prescribes as the way they should behave. The adoption of new behaviors, such
as recycling and composting, frequently occurs as a result of friends, family members or colleagues
introducing us to them. This process is referred to as social diffusion. Social diffusion is one CBSM tool that is
used infrequently and yet with remarkably long-term results.

Examples

Water Conservation — Communicate the percentage of people who comply with the City’s request to restrict
summer water use.

Waste Reduction - Affix a decal to the recycling container indicating that the household buys recycled
products.

Alternative Transportation — Publicize Roseville residents who have made commitments to reduce the number
of trips made in cars.

Communication

Promoting sustainable behavior and developing key messaging that resonates with the Roseville community
are critical in a successful CBSM program. Have the message delivered by individuals or organizations who are
credible with the intended audience. Also, frame the message to indicate what the individual is losing by not
acting, rather than what he or she is saving by acting. Provide feedback at both the individual and community
levels about the effects of sustainable behavior.

Examples

Energy Conservation — Send mailers to households that indicate the extent to which they had been able to
reduce energy use over the same month during the previous year.

Transportation - Provide daily tips on reducing gasoline usage.

Incentives

¢ Incentives have been highlighted extensively throughout the SAP. Key considerations regarding
incentives include:
e Incentives can be effective when motivation to engage in sustainable behavior is low.
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o Closely pair the incentive and the behavior, e.g., receiving a discount on your grocery bill when you
use reusable bags.

e Useincentives to reward positive behavior.

e Incentives need to be visible.

e Be cautious about removing incentives.
Convenience
If the sustainable behavior is inconvenient, unpleasant, costly or time consuming than it can be impossible to
expect a large number of people to adopt it. Identifying ways to remove external barriers can be done by
researching and presenting examples in other, similar communities where the public regularly practices the

desired behavior. Also, making the activity that you wish to discourage less convenient and more expensive
can increase motivation for the behavior you want to encourage.

Examples

Water Conservation — Have home auditors install water saving devices during home visits to make them more
convenient and provide useful information on easy-to-implement and cost-effective water conservation
practices.

Energy Conservation - If it is perceived to be too expensive to upgrade insulation or install energy-efficient
windows, allow renovations to be paid through savings in energy use.
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Community-based Social Marketing Case Studies

Transportation

Case Study:
Sustainable Modes of
Transportation in
Boulder Colorado,
Contact Bob
Whitson, Senior
Transportation
Planner at
WhitsonB@ci.boulder
.CO.Us

Land Use

Case Study:
Connecting
Transportation and
Land Use Systems
Initiative/ldentifying
and Evaluating
Regionally Significant
Walkable Urban
Places
http://www.reconne
ctingamerica.org/pu
blic/display asset/ctl

us pdf

Water Resources

Case Study:
Encouraging Dog
Owners to Pick-up
Dog Droppings in
Chicago, lllinois
Jason, L. A, Zolik, E.
S., & Matese, F. J.
(1979). Prompting
dog owners to pick up
dog droppings.
American Journal of
Community
Psychology, 7, 3, 339-
351.

Energy

Case Study:
Reducing Energy
Consumption in lowa
City
www.toolsofchange.
com/English/CaseStu

dies/default.asp?ID=

Solid Waste

Case Study:
Consumer research
survey regarding
recycled-content
products in King
County, Washington
www.toolsofchange.

8

com/English/CaseStu
dies/default.asp?ID=
8

Local Resources:
City of Roseville
Alternative
Transportation
http://www.roseville.
ca.us/transportation/
default.asp

Biking Roseville
Sacramento Area
Bicycle Advocates
http://www.sacbike.
org

Friends of Light Rail
http://www friendsof
lightrail.org
Sacramento Regional
Transit

www.sacrt.org

Local Resources:
City of Roseville
Community
Development;
Planning and
Redevelopment
http://www.roseville.
ca.us/planning/defau

[t.asp
American Planning

Association
www.planning.org
Building Industry
Association
www.northstatebia.o
(]

Urban Land Institute
www.ulisacramento.

ULI Sacramento org

District Council TOD | Reconnecting
Advisory Council America
www.ulisacramento. | www.reconnectinga
org merica.org

National Center for Making Cities Livable

Safe Routes to
School
www.saferoutesinfo.
org

Safe Routes to
School National
Partnership
http://www.saferout
espartnership.org

www.livablecities.or
[¢]

Local Resources:
City of Roseville
Environmental
Utilities

Local Resources:
Roseville Electric
http://www.roseville.
ca.us/electric

Local Resources:
City of Roseville Solid
Waste Division
http://www.roseville.

http://www.roseville. | PG&E ca.us/eu/solid waste
ca.us/eu/default.asp | www.PGE.com utility/default.asp
Placer County Water | SMUD Western Placer
Agency www.smud.org Waste Management
www.pcwa.net Alliance to Save Authority
Association of Energy www.ase.org | www.wpwna.com
California Water American Council for | California

Agencies
WWWw.acwa.com
Water Education
Foundation
www.watereducatio

n.org

Energy Efficient
Economy
www.aceee.org
Association of Home
Appliance
Manufacturers
www.aham.org
Energy and
Environmental
Building Association
www.eeba.org

US DOE Energy
Efficiency and
Renewable Energy
www.eere.energy.go
v

California Institute
for Energy Efficiency
www.ciee.ucop.edu
Consortium for
Energy Efficiency

www.cecl.org

Department of
Resources Recycling
and Recovery
www.calrecycle.ca.g
ov
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CONCLUSION

Roseville is a growing community in a growing region that anticipates both
infill and greenfield development. Over the next decade, the community
anticipates adding both residents and jobs in new specific plan areas, such as
Sierra Vista and Creekview. Considering the existing suburban community
form and projected growth trends, the City recognizes the high potential for
communitywide emissions increases due to human activities such as driving,
construction, energy and water use, and solid waste disposal.

SUMMARY

The City of Roseville Communitywide Sustainability Action Plan (SAP)
recommends 11 primary measures that allow Roseville to meet its
communitywide greenhouse gas (GHG) emission reduction target for 2020.
The SAP includes other supporting measures that achieve emission reductions,
but could not be quantified, due either to a lack of substantial evidence or
limitations inherent in quantifying the effect of less tangible programs and
policies. The City recognizes that reductions will also occur based on statewide
implementation of Assembly Bill (AB) 1493 (Pavley), Low Carbon Fuel
Standards (LCFS) and Renewable Portfolio Standards (RPS). The combined
effect of these regulations and measures recommended in the SAP are capable
of achieving the communitywide efficiency-based reduction target of 6.0
metric tons of carbon dioxide equivalent emissions (MT CO.e) per service
population per year by 2020. In addition to reducing GHG emissions in the
community, the measures described in this plan also improve overall quality of
life by promoting smart growth and mobility principles that better connect the
community, reduce air pollution, increase energy independence, reduce non-
renewable energy and potable water consumption, reduce waste generation
and increase diversion from landfills, and encourage healthy lifestyles.

The SAP implements Roseville’s General Plan 2025 by identifying ways to
reduce communitywide emissions. The recommended measures will be
implemented in tandem with the municipal measures identified in the City of
Roseville Greenhouse Gas Emissions Reduction Plan Analysis to achieve emission
reductions that address both communitywide and municipal sources. These
measures were developed considering input from the Sustainability Action
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Committee and City staff. Other opportunities for communitywide participation and input were provided, such as
Earth Day events, and City website updates.

The estimated level of GHG reduction from the recommended SAP measures can only be realized if the identified
progress indicators and targets are achieved throughout the course of implementing the SAP. As a whole, the
measures were designed and benchmarked to specific standards that would enable the community to achieve its
GHG reduction target of 6.0 MT CO.e per service population per year by 2020. As proposed, the SAP meets this
target even if statewide reductions from AB 1493 and LCFS are not assumed in the calculations.

Implementation

For the SAP to successfully guide Roseville toward meeting its emissions reduction target, the City must play a
prominent role in implementing the SAP programs and policies. The SAP therefore includes a recommendation to
seek funds to coordinate implementation of the communitywide and municipal emission reduction plans.

The City recognizes that empowering the public to participate in and ensure success of the measures and actions
is important to ensure that there is community investment in actions that rely on community participation. The
SAP outlines a community-based social marketing strategy to support these efforts.

To monitor successful implementation of the SAP and track its progress toward 2020, the communitywide GHG
emissions inventory should be updated approximately every 4 years. During these updates, the community may
also evaluate the performance of recommended measures, and investigate new measures that have not been
recommended currently due to financial or technical constraints to determine their applicability in the future.
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AB Assembly Bill

ADA Americans with Disabilities Act

ARB California Air Resources Board

BAAQMD Bay Area Air Quality Management District
BRT Bus Rapid Transit

CBSM Community-based social marketing

CEC California Energy Commission

CEQA California Environmental Quality Act

EPA U.S. Environmental Protection Agency
EO Executive Order

GBC California Green Building Code

GHG Greenhouse gas

GWP Global Warming Potential

HOV High-occupancy-vehicle

ICLEI International Council of Local Environmental Initiatives, renamed to “ICLEIl - Local Governments

for Sustainability”

ITS Intelligent Transportation System

LCFS Low Carbon Fuel Standard

LED Light-emitting diode

LID Low impact development

LOS Level of Service

MPG Miles per gallon

MPO Metropolitan Planning Organizations

MRF Material Recovery Facility

MT CO,e Metric tons of carbon dioxide equivalent emissions
NOx Oxides of nitrogen

PG&E Pacific Gas and Electric

PM;iq Particulate matter with an aerodynamic diameter of 10 micrometers or less
RT Roseville Transit

RPS Renewable Portfolio Standard

SAC Sustainability Action Committee

SACOG Sacramento Area Council of Governments
SAP Communitywide Sustainability Action Plan
SB Senate Bill

SP Service Population

TSM Transportation system management

VMT Vehicles miles traveled
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COMMONLY USED TERMINOLOGY

GREENHOUSE EFFECT

The greenhouse effect is a natural process. Without naturally occurring GHGs in the atmosphere - such as
water vapor, carbon dioxide, nitrous oxide and methane, our planet’s surface temperature would be
essentially uninhabitable. However, increased concentrations of GHGs in the atmosphere can also cause
global warming and climate change consequences by magnifying the greenhouse effect, trapping
excessive solar heat.

CLIMATE CHANGE

Climate change is defined as alterations to regional climatic events such as rainfall patterns, evaporation
and cloud formation.

WHAT IS A TON OF CARBON?

A ton of carbon is equivalent to:
e Travel 5,000 miles in an airplane, (e.g., a roundtrip between Roseville and New York).
e Drive 2,500 miles in a medium-sized car, (e.g., driving one-way from Roseville to New York.)

e Cut down and burn a tree that was about one foot in diameter and 40 feet tall

Adapted from Nature Conservancy, Carbon Footprint Calculator

WHAT IS A METRIC TON OF CARBON DIOXIDE EQUIVALENT?

Carbon Dioxide Equivalency is a conversion method used to express the global warming potential (GWP) of
multiple GHGs using a consistent unit of measurement, metric tons of carbon dioxide equivalent (MT
CO,e). The measurement is expressed in terms of the amount of carbon dioxide (CO,) that would have the
same GWP as the mixture. For example, methane is twenty-five times more potent than carbon dioxide,
giving it a GWP of 25.
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SUSTAINABLE ACTION PLAN EMISSIONS INVENTORY AND PROJECTIONS METHOD AND ASSUMPTIONS

This appendix summarizes the methods and assumptions used to calculate the emission inventory and
projections for greenhouse gas (GHG) and air pollutants emissions for the Sustainable Action Plan (SAP).

Communitywide Greenhouse Gas Inventory

The purpose of a greenhouse gas (GHG) emissions inventory is to identify sources and levels of GHG emissions to
enable policy makers to implement cost-effective GHG-reduction strategies, in policy areas over which they have
operational or discretionary control.

AECOM has developed a GHG emissions inventory (inventory) for community-wide and GHG emission sources for
the 2008 base year in the City of Roseville. This inventory will be used to establish an emissions baseline for the
Communitywide Sustainability Action Plan (SAP).

A “sector” is a distinct subset of a market, society, industry, or economy, whose components share similar
characteristics. With respect to GHG inventories, sectors can be thought of as public or private, with associated
subsectors, although the Intergovernmental Panel on Climate Change (IPCC) defines sectors that cut across the
public and private sectors: such as energy, industrial processes and waste. For purposes of the communitywide
GHG inventory, the public and private sectors are separated, and further broken down into categories of energy
(residential/commercial/industrial), transportation (on-road mobile sources), waste, and water (technically a
subset of the energy sector).

The inventory was compiled for the following emission sectors: residential and non-residential (i.e., commercial
and industrial) electricity and natural gas use (i.e., energy use); transportation; solid waste; water use; and
wastewater treatment. The City previously completed a GHG emissions inventory for government-related (i.e.,
municipal) operations for operational year 2005 in 2008. Government-related GHG emission sources, which
include government buildings, vehicle fleets, solid waste, streetlights, and other government-owned/operated
facilities, can be considered a subset of the community-wide emissions inventory.

AECOM also prepared a communitywide GHG emission projection for 2020 under a business-as-usual scenario
(i.e., a scenario without the GHG reduction measures that will become part of the SAP). In some cases, GHG
reductions are anticipated to occur (despite a growing population) due to programs and regulations applied at
the federal and state levels (e.g., low carbon fuel standards and renewable energy portfolio requirements).
Because there is limited knowledge on the level of implementation of federal and state GHG reduction measures
at the time of inventory preparation, and in order not to minimize the importance of local government actions in
achieving the State’s GHG reduction goals as outlined in Assembly Bill 32, quantitative reductions attributable to
federal and state actions are not accounted for in the 2020 projections.

There is currently no agency-adopted or recommended protocol for preparing community-wide GHG emissions
inventories. The field of practice and available tools and methods continue to evolve in absence of standardized
guidance. This affords the City considerable flexibility in establishing a defensible approach to estimating GHG
emissions that reflects local conditions and priorities.

A summary of the baseline (2008) community-wide GHG emissions, 2020 projection, and calculation
methodologies employed are discussed below.

Communitywide Sustainability Action Plan
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Overview

The inventory includes community-wide GHG emissions associated with energy use (i.e., electricity and natural
gas) for residential and non-residential land uses, mobile-source emissions associated with on-road vehicles, solid
waste disposal, wastewater treatment, and water consumption. The inventory also includes municipal emissions
as a subset of the total community-wide emissions.

Analysis

Emission Factors

An emission factor is a representative constant that relates the quantity of a pollutant released to the atmosphere
with an activity associated with the release of that pollutant (EPA 2010). Although there is currently no adopted

protocol for preparing community-wide GHG emission inventories, several reputable sources of information can
be used to gather emissions information.

Sources of GHG emission factors used in preparing the communitywide inventory include:
o (alifornia Air Resources Board (ARB): On-Road Mobile-Source Emission Factor Model (EMFAC2007),
Version 2.3.
e The California Climate Action Registry (CCAR): General Reporting Protocol, Version 3.1, 2009.

o (alifornia Energy Commission (CEC): California Energy - Water Relationship Staff Report (CEC-700-2005-
011-SF)

e Intergovernmental Panel on Climate Change: IPCC Guidelines for National Greenhouse Gas Inventories,
2006.

o Roseville Electric Annual 2007 Entity Emissions.

e U.S.Environmental Protection Agency (EPA): Waste Reduction Model (WARM), 2009.

These emission factors likely represent GHG emissions from activities occurring in Roseville. Transportation data
from the Sacramento Area Council of Governments (SACOG), based on the SACSIM travel model, was also used in
conjunction with EMFAC2007 to develop on-road mobile-source GHG emissions.

Demographic Data

GHG emissions inventory projections for certain sectors were calculated using anticipated development levels and
resulting population as described within the City of Roseville General Plan Housing Element for 2008 and 2015.
Growth rates from the U.S. Department of Energy-Energy Information Administration were also used (DOE 2010).

Consumption Data

The inventory was prepared using consumption and generation data from the following sources:

o Pacific Gas and Electric (PG&E) for residential and non-residential natural gas consumption data.

o Roseville Electric for residential and non-residential electricity consumption data and projections.

e (alifornia Integrated Waste Management Board (CIWMB) for waste generation and characterization data.
e South Placer Regional Wastewater and Recycled Water Systems data.

e Water consumption data from the City of Roseville.

Each of these sources is directly applicable to the communitywide inventory.
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Methodology

Communitywide 2008 GHG emissions were calculated using a “bottom-up” approach, which involves
multiplication of an emission factor for a given process by a consumption rate for that process. This approach
ensures the highest level of control over the quality of the data used to generate the emissions inventory.

Table A-1 and Exhibit A-1 summarize the magnitude and relative contribution of baseline and projected emissions
for each sector.

TABLE A-1
Roseville 2008 and 2020 Communitywide GHG Emissions

. 2008 Inventory Emissions 2020 Inventory Emissions

Community Sector
MT CO.e Percent MT CO.e Percent
Residential Energy Use' 156,267 13% 185,639 13%
Commercial/Industrial Energy Use' 292,730 24% 309,935 22%
Residential Natural Gas Use 102,996 9% 110,412 8%
Commercial/Industrial Natural Gas 53,827 4% 54021 4%
Use
On-road Mobile-sources? 530,088 44% 633,494 46%
Solid Waste 13,110 1% 18,521 1%
Wastewater Treatment 39,068 3% 54,116 4%
Water Use 14,298 1% 19,805 1%
Total 1,202,383 100% 1,385,943 100%
Per Capita (MT/Person)? 11 9
Roseville Railyard* 25,927 -
Notes: COze = carbon dioxide equivalent; MT= metric tons.
! Electricity estimates are for 2009 and 2019, based on data from Roseville Electric.
2 2008 VMT estimates are interpolated from 2005 and 2035 values, based on SACOG's SACSIM Traffic Model.
3 Based on 2008 and 2020 populations of 109,154 and 151,199; the 2020 population was linearly extrapolated from the
2015 General Plan population of 133,680.
4 Railyard emissions include only those generated in the portions of the railyard lying in Placer County. Emissions
associated with pass-through trips are not included.

Source: Data compiled by AECOM 2010.
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City of Roseville GHG Inventory: 2008, SACSIM
Total GHG Emissions = 1.2 MMTCO,e

M Energy - Residential Electricity

m Energy - Non-Residential
Electricity

W Energy - Residential Natural Gas

B Energy - Non-Residential Natural
Gas

M Transportation -SACSIM

B Waste

W Wastewater

m Water

Exhibit A-1: Roseville Communitywide GHG Inventory by Sector: 2008 and 2020

City of Roseville GHG Inventory: 2020, SACSIM
Total GHG Emissions = 1.4 MMTCO,e

1% 1%

B Energy - Residential Electricity

B Energy - Non-Residential Electricity

M Energy - Residential Natural Gas

M Energy - Non-Residential Natural
Gas

M Transportation -SACSIM

m Waste

W Wastewater

W Water

Exhibit A-2: Roseville Communitywide GHG Inventory by Sector: 2008 and 2020 (Continued)
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City of Roseville GHG Inventory: 2008 and 2020, SACSIM
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Exhibit A-3: City of Roseville GHG Inventory: 2008 and 2020, SACSIM

Each GHG emissions sector is discussed in the following sections.
Residential and Non-Residential Energy

Electricity use data for residential and non-residential land uses were obtained from Roseville Electric; residential
consumption was reported separately from commercial consumption, and industrial consumption was combined
with commercial consumption. All electricity consumption within the City of Roseville, including electricity
consumption by Roseville Electric not related to generation, was included in the calculation of electricity-related
GHG emissions. Electricity generation for the purposes of sales outside the City, or sales to other utilities were not
included to avoid double-counting, as those sales would be included as electricity consumption in other GHG
inventories outside the City.

Residential and non-residential electricity-related GHG emissions and projections were calculated using bottom-
up calculation methods with Roseville Electric CO2 emission factors. Electricity demand from Roseville Electric’s
2009 Long-Term Forecast was used in conjunction with Roseville Electric emission factors to estimate future GHG
emissions associated with electricity use.

Natural gas use data were obtained from PG&E. PG&E's natural gas consumption data were combined with CCAR
emission factors to estimate current GHG emissions. Future projections were based on natural gas consumption
growth rates from U.S. Department of Energy’s Energy Information Administration (EIA 2010, Pacific Region).

Mobile Sources

On-road mobile-source GHG emissions and projections were calculated using a bottom-up method based on
vehicle miles traveled (VMT) data obtained from SACOG and Fehr and Peers. VMT data from the SACSIM travel
model was available for years 2005 and 2035. AECOM interpolated the VMT data linearly to derive VMT for the
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inventory base year (2008) and for the projection year (2020). Numbers of trips for 2008 and 2020 were estimated
based on an average trip length of 11 miles. Interpolated VMT data were combined with EMFAC2007 running CO;
emission factors to calculate on-road mobile-source CO,emissions using California-based emission factors and
vehicle-fleet distributions for Placer County for analysis years 2008 and 2020. Starting CO,emissions were
calculated using average starting emission factors from EMFAC2007 and numbers of trips in 2008 and 2020. N,O
and CH4 running emissions were calculated using interpolated VMT combined with fleet-averaged emission
factors from CCAR. Starting and running emissions were summed to obtain total on-road mobile source GHG
emissions.

Trips that did not begin or end in Roseville were accounted for by apportioning 50 percent of VMT (and associated
emissions) to Roseville for internal-to-external and external-to-internal trips. VMT, (and associated emissions)
resulting from internal-to-internal trips were allocated 100 percent to Roseville. Pass-through trips that neither
begin nor end in Roseville were not counted in the analysis. This methodology is consistent with Regional Target
Advisory Committee (RTAC) recommendations in response to SB 375.

Solid Waste

GHG emissions and projections from solid waste disposal were calculated using a bottom-up method relying on
City waste generation data, CIWMB waste characterization data, and emission factors contained in EPA’'s WARM
model.

Wastewater Emissions

Domestic wastewater treatment emissions were calculated using City and South Placer Regional Wastewater and
Recycled Water Systems influent quality and treatment process data. GHG emissions were calculated using IPCC
methodology for centralized, aerobic wastewater treatment plants. Projections were calculated using population
data from the City’s General Plan Housing Element as an indicator of growth in wastewater-related GHG
emissions.

Water Consumption Emissions

GHG emissions associated with water use (i.e., conveyance and distribution) were calculated using a bottom-up
method based on City water supply data, CEC electricity demand factors, and CCAR emission factors. Projections
were calculated using population data from the City's General Plan Housing Element as an indicator of growth in
water use-related GHG emissions. The City’s Urban Water Management Plan (UWMP) was written in 2005, and
2008 projected demand was based on growth and consumption projections made in 2004. Projected demand
from the UWMP in 2008 did not match water consumption in that year; therefore, water consumption data were
obtained from the City, which reflect actual use in 2008.

Discussion

Total communitywide GHG emissions are anticipated to grow by approximately 16% between 2008 and 2020
under a business-as-usual scenario, due largely to projected growth. The largest sources of GHG emissions for the
2008 baseline and 2020 projection years are the following, in descending order:

e on-road mobile sources (~44%)

e non-residential electricity consumption (~24%)
o residential electricity consumption (~13%)

e residential natural gas consumption (~8%)

Most of the remaining sources are similar in magnitude (~4% each of the total GHG emissions in 2008 and 2020):
e non-residential natural gas consumption

e wastewater treatment

The smallest sources of GHG gas emissions considered in the current analysis are solid waste and water
consumption which compose approximately 1% each of the total GHG emissions in 2008 and 2020.
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Government-related (municipal) GHG emission sources, which include government buildings, vehicle fleets, solid
waste, streetlights, and other government-owned/operated facilities, can be considered a subset of the
community-wide emissions inventory. As shown in Exhibit 3, Roseville’s current municipal emissions make up
approximately 2% of the communitywide emissions profile.

City of Roseville Municipal GHG Emisisons and
Total Communitywide GHG Emissions: 2008

Exhibit A-4: City of Roseville Municipal GHG Emissions and Total Communitywide GHG Emissions: 2008

The magnitude of GHG emissions increases from 2008 to 2020, due primarily to anticipated future population
growth (and related consumption) in Roseville. The relative percentages of emissions in each sector remains
relatively insensitive to change during the projection period.

Per capita emissions are predicted to decrease by approximately 18% between 2008 and 2020.

Conclusion

Roseville will likely be able to achieve the largest, most cost-effective emissions reductions from on-road mobile-
source and electricity conservation-related GHG reduction measures. Developing and implementing
sustainability measures to reduce VMT, wasted fuel, and heating/cooling needs should be strong focus areas
within the SAP.
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TABLE A-2

Roseville 2008 and 2020 Communitywide GHG Emissions

. 2008 Inventory Emissions 2020 Inventory Emissions
Community Sector
MT CO.e Percent MT CO,e Percent
Residential Electricity Use' 156,267 13% 185,639 13%
Non-Residential Electricity Use' 292,730 24% 309,935 22%
Residential Natural Gas Use 102,996 9% 110,412 8%
Non-Residential Natural Gas Use 53,827 4% 54,021 4%
On-road Mobile-sources? 530,088 44% 633,494 46%
Solid Waste 13,110 1% 18,521 1%
Wastewater Treatment 39,068 3% 54,116 4%
Water Use 14,298 1% 19,805 1%
Total 1,202,383 100% 1,385,943 100%
Per Capita (MT/Person)? 11 9
Roseville Railyard* 25,927 -
Notes: COze = carbon dioxide equivalent; MT= metric tons.
! Electricity estimates are for 2009 and 2019, based on data from Roseville Electric.
22008 VMT estimates are interpolated from 2005 and 2035 values, based on SACOG’s SACSIM Traffic Model.
3Based on 2008 and 2020 populations of 109,154 and 151,199; the 2020 population was linearly extrapolated from the 2015 General Plan
population of 133,680.
* Railyard emissions include only those generated in the portions of the railyard lying in Placer County. Emissions associated with pass-
through trips are not included.
Source: Data compiled by AECOM 2010.
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TABLE A-3

Roseville 2008 and 2020 Communitywide GHG Emissions

Community Sector

2008 Inventory Emissions

2020 Inventory Emissions

EF GWP' Activity MT COe EF GWP' Activity MT COe
Residential Electricity Use? 793.8 434,000 793.8 515,574
(Ib CO.e/MWh) Mwhiyn %7 (b COe/mwh) (MWh/yr) 185,639
Non-Residential Electricity 793.8 813,000 793.8 860,783
Use? (Ib COe /MWh) Mwhyyn 222730 (b coe /Mwh) MWh/ 309,935
Residential Natural Gas Use 0.00531 19,407,111 102.99 0.00531 20,804,423 110411
CO, Emissions? (MTCOe/therm) (therms) ! (MTCO,e /therm) (therms) !
si):-ReS|dent|al Natural Gas 0.00531 13,}1];2&?57)0 c3897 0.00531 13,}1];9&:):;3 <4001
CO, Emissions? (MTCO,e /therm) (MTCO,e /therm)
On-road Mobile-sources* See Table 3 530,088 See Table 3 633,494
Solid Waste See Table 4 13,110 See Table 4 18,521
Wastewater Treatment>® 3.81 36.2 MG/D, 3.81 50.1 MG/D
CO, Emissions [MTCO,e/yrl/[IMG- 275 mg/L BOD 37,906 [MTCO,e/yrl/[MG- 275 mg/L BOD 52,507
mgBOD/D-L] mgBOD/D-L]
N,O Emissions>¢’ 3.21 36.2 MG/D, 10 3.21 50.1 MG/D
[MTCO,e/yrl/IMG- mg/L N 1,162 [MTCO,e/yrl/IMG- 10 mg/L N 1,609
mgN/D-L] mgN/D-L]
Water Use%®
CO, Emissions 0.3285 10,97;9!\26/yr, 14237 0.3285 15,20;)9!\26/yr, 19701
[MTCO,e/MWh] MWh/IMG/yr] [MTCO,e/MWh] MWh/[MG/yr]
CH4 Emissions 1.37E-05 o Zeihl)‘{erCH 10,97349!\;IG/yr, 1366 137E-05 23 MTCCHOZe/MT 15,203()9!\;IG/yr, 1895
b 4 . B 4 . .
[MTCH,/MWhI, MWh/[MG/yr] [MTCH/MWh], MWh/[MG/yr]
N,O Emissions 3.674E-06 296 MT 10,974 MG/yr, 3.674E-06 296 MT CO.e/MT 15,200 MG/yr,
[MTN,O /MWh C0O,e/MT N,O 3.95 47.14 [MTN,O /MWh] N,O 3.95 65.30
2 MWh/[MG/yr] 2 MWh/[MG/yr]
Total 1,202,383 1,385,943
Per Capita (MT/Person)® 11 9
Roseville Railyard® 25,927 -
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Notes: EF= emission factor; CO2e = carbon dioxide equivalent; MT= metric tons.

1 GWP values are 100-year warming potentials from IPCC’s Third Assessment Report (IPCC 2001).

2 Electricity estimates are for 2009 and 2019, based on data from Roseville Electric. Units: MWh = megawatt hours , TMT = 2204.623 Ibs

3 Gas consumption annual growth rates of 0.6% residential and 0.03% commercial were used to estimate 2020 gas consumption (EIA 2010).

4 Based on SACSIM Traffic Model: see Table 3.

5 Used 10% above ADWF per City of Roseville Guidance. Conversion of BOD to methane and CO2e based on IPCC methodology for centralized aerobic treatment plant. (IPCC 2006). Units:
BOD = Biological Oxygen Demand, MG/D = mega gallons/day or million gallons/day, N = effluent nitrogen.

6 Based on 2008 and 2020 populations of 109,154 and 151,199; the 2020 population was linearly extrapolated from the 2015 General Plan population of 133,680.

7 Used 10 mg/L N (stated design target) from South Placer Regional Wastewater and Recycled Water Systems Evaluation Updated Final Report (December, 2009).

8 Used pumping energy demand for Northern California (CEC 2005) and GHG EFs for electricity use (CCAR 2009).

9 Emissions data obtained from Union Pacific Railroad (Estimated Emissions of DPM, NOx, and GHGs for the 2008 Calendar Year from the J.R. Davis Rail Yard). Emission factors are
unavailable.

Source: Data compiled by AECOM 2010.
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TABLE A-4

Roseville 2008 and 2020 On-Road Mobile Source GHG Emissions

. 2008 Inventory Emissions 2020 Inventory Emissions
Community Sector
EF GWP!' Activity MT CO.e EF GWP' Activity MT CO.,e
On-road Mobile-sources? 530,088 633,494
CO, Emissions (running) below below 507,406 below below 606,602
CO, Emissions (starting) 1.238E-04 92,875,378 11496 1.2204E-04 110,903,458 13.534
(MT/trip) (trips/year) ! (MT/trip) (trips/year) !
N,O Emissions 3.4E-08 (MT 296 MT 1,021,629,160 10,328 3.4E-08 (MT 296 MT 1,219,938,040 12333
N.O/mi) CO,e/MT N,O (mi/yr) ! N.O/mi) CO,e/MT N,O (mi/yr) !
CH4 Emissions 3.7E-08 (MT 23 MT 1,021,629,160 859 3.7E-08 (MT 23 MT 1,219,938,040 1025
CH./mi) CO.e/MT CH,4 (mi/yr) CH./mi) CO.e/MT CH, (mi/yr)
Notes: EF= emission factor; COe = carbon dioxide equivalent; MT= metric tons.
' GWP values are 100-year warming potentials from IPCC’s Third Assessment Report (IPCC 2001).
22008 VMT estimates are interpolated from 2005 and 2035 values, based on SACOG’s SACSIM Traffic Model.
Source: Data compiled by AECOM 2010.
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TABLE A-5
On-Road Mobile Source CO, Emissions from EMFAC 2007

SACSIM SACSIM
EMFAC 2008 SACSIM 2008 2008 EMFAC 2020 SACSIM 2020 2020
CO,-All Interpolated VMT by CO,-All Interpolated VMT by
Speed Vehicles Speed Cco, Vehicles Speed Co,
MPH (g/mi) (mi/day) (MT/year) (g/mi) (mi/day) (MT/year)
0 605 210 46 608 197 44
5 1,306 5,456 2,600 1,309 6,578 3,143
10 1,001 12,332 4,507 1,003 19,465 7,126
15 794 75,017 21,750 795 94,728 27,476
20 654 137,509 32,827 653 156,530 37,330
25 567 224,484 46,441 566 287,604 59,401
30 507 508,337 94,126 506 626,209 115,688
35 468 433,617 74,113 467 619,977 105,667
40 445 315,931 51,358 444 344,023 55,747
45 436 200,362 31,910 435 233,191 37,014
50 440 251,062 40,357 439 332,376 53,257
55 458 557,512 93,255 457 556,245 92,784
60 492 64,154 11,525 491 53,090 9,517
65 546 12,999 2,592 546 12,083 2,407
70 557 0 0 557 0 0
Total 507,406 606,602
Estimated Placer County Travel Fractions by Vehicle Class EMFAC 2007
LDA | LDT1 | LDT2 | MDV | LDV/MDV | LHD1 | LHD2 | MHD | HHD | OBUS | UBUS | MCY | SBUS MH | HDV/Other | Total
2008 %VMT | 0.396 | 0.133 | 0.223 | 0.118 0.87 0.033 | 0.009 | 0.014 | 0.054 | 0.001 | 0.001 | 0.012 | 0.001 | 0.004 0.129 0.999
%TRIP 0.38 0.128 | 0.197 | 0.098 0.803 0.098 | 0.027 | 0.041 | 0.011 | 0.004 0 0.015 | 0.001 0 0.197 1
%VEH 0.415 | 0.143 | 0.214 | 0.105 0.877 0.025 | 0.008 | 0.009 | 0.012 | 0.001 0 0.053 | 0.001 | 0.013 0.122 0.999
%VMT | 0403 | 0.143 | 0.215 | 0.111 0.872 0.029 | 0.009 | 0.014 | 0.056 | 0.001 | 0.001 | 0.013 | 0.001 | 0.005 0.129 1.001
2020 | %TRIP | 0379 | 0.127 | 0.195 | 0.096 | 0.797 | 0.105 | 0.028 | 0.041 | 0.009 | 0.003 0 0.015 | 0.001 0 0.202 0.999
%VEH 0416 | 0.142 | 0.215 | 0.106 0.879 0.025 | 0.008 | 0.009 0.01 0.001 0 0.053 | 0.001 | 0.013 0.12 0.999
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TABLE A-6

Output from Pavley/LCFS Post-Processor (2020 Placer County Fleet and City of Roseville VMT)

Weekday
Weekday Weekday Cco2
Weekday C02 Weekfiay co2 Weekday CO2 % CO02 cOo2 Emissions AT"‘.“ al co2
. . . . Emission .. .. .. Emissions after
Vehicle Vehicle VMT from | Emissions Reduction Emissions after Emission Emission after adobting Pavle
Category | Population EMFAC from from Pavlev | adopting Pavley | Reduction | Reduction | adopting T & LgCFS y
(VMT/day) EMFAC (tons/da ‘), I (tons/day) from LCFS | from LCFS | Pavleyl & (MMTCO2/year)
(tons/day) y (tons/day) LCFS y
(tons/day)
LDA 150,993 1,345,424 524.74 111.95 412.79 10.00% 41.28 371.51 0.12
LDT1 51,653 476,644 232.71 48.18 184.53 10.00% 18.45 166.08 0.05

Notes: EF= emission factor; CO,e = carbon dioxide equivalent; MT= metric tons.

' GWP values are 100-year warming potentials from IPCC’s Third Assessment Report (IPCC 2001).

22008 VMT estimates are interpolated from 2005 and 2035 values, based on SACOG’s SACSIM Traffic Model.
Source: Data compiled by AECOM 2010.
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TABLE A-7

Roseville 2008 and 2020 Solid Waste GHG Emissions

. 2008 Inventory Emissions 2020 Inventory Emissions
Community Sector
EF Activity MT CO.e EF Activity MT CO.e
Solid Waste 108,422 153,177
CO, Emissions below (tons/yr) 13110 below (tons/yr) 18,521

Landfilled Waste CO.e Emissions from WARM Model

EF by Waste? EF by Waste?
Overall CA Waste Characterization' % bytype tons/yr MTCO.e/ton MTCO.e tons/yr MTCO.e/ton MTCO.e
Paper 17.3% 18,757 0.29 5,377 26,500 0.29 7,597
Glass 1.4% 1,518 0.04 61 2,144 0.04 86
Metal 4.6% 4,987 0.04 199 7,046 0.04 282
Electronics 0.5% 542 0.04 22 766 0.04 31
Plastic 9.6% 10,409 0.04 416 14,705 0.04 588
Other Organic 32.4% 35,129 0.15 5,269 49,629 0.15 7,444
Inerts and Other? 29.1% 31,551 0.04 1,262 44,575 0.04 1,783
Household Hazardous Waste? 0.3% 325 0.04 13 460 0.04 18
Special Waste? 3.9% 4,228 0.04 169 5,974 0.04 239
Mixed Residue 0.8% 867 0.37 321 1,225 0.37 453
Total 99.9% 108,314 13,110 153,024 18,521

Notes: EF= emission factor; CO.e = carbon dioxide equivalent; MT= metric tons.

' Commercial, residential and self-hauled waste characterization from CIWMB, 2008 Waste Characterization Study.

2 EFs from USEPA’s WARM model (Version 9.01, 3/09). Note: USEPA does not have emission factors for medical waste, HHW, C&D waste, and special wastes
such as bulky items/white goods .

Used PC factor for electronics/HHW/Special Waste, mixed organic factor for other organic, and aggregate for inerts, according to categories and
subcategories described in the CIWMB 2008 Waste Characterization Study.

Source: Data compiled by AECOM 2010.

w
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Criteria Air Pollutants Inventory and Projections

The purpose of a criteria pollutant emissions inventory is to identify sources and levels of emissions so that policy
makers may implement cost-effective reduction strategies, in areas over which they have operational or
discretionary control. Furthermore, criteria pollutants are subject to rules, regulations and emissions limits or
performance standards, and an emissions inventory can help planners and policy makers determine whether they
are in compliance with local, state, and federal air quality attainment or maintenance plans.

AECOM has developed a NOx and PM10 emissions inventory (inventory) for community-wide emission sources for
the 2008 base year in the City of Roseville (City). This inventory will be used to establish an emissions baseline that
can be used to examine the effects of the Roseville Communitywide Sustainability Action Plan (SAP) on future
emissions of NOx and PM10.

There is currently no agency-adopted or recommended protocol for preparing community-wide NOx and PM10
emissions inventories. The NOx and PM inventory prepared for the City is broken into major and minor categories
that follow the format of criteria pollutant inventories developed by the California Air Resources Board (ARB) for
counties, air basins, and the state.

The inventory was compiled for the following emission categories:
e stationary sources (Roseville Electric considered separately)

e area sources: residential, commercial and industrial gas combustion; wood stoves and fireplaces; and
paved road dust

e mobile sources: on-road and railyard

The major source categories of NOx and PM10 in Roseville are not in perfect alignment with those of Placer
County because the unincorporated areas have different criteria pollutant sources than the urban areas. The
subset of major sources of NOx and PM10 in Roseville were selected from the more extensive list of source
categories for Placer County, and where possible, compared to the emissions reported for Placer County
(distributed to the City on the basis of population). Population fraction is not always an accurate predictor for
emissions occurring in a larger area, and discrepancies between the bottom-up method (derived from local
sources, activities, and emissions factors) and the top-down method (distribution of reported Placer County
emissions to Roseville by population fraction) will be discussed in later sections.

Government-related NOx and PM10 emission sources, which include government buildings, vehicle fleets, solid
waste, streetlights, and other government-owned/operated facilities, could not be considered separately, and
must be recognized as a subset of the community-wide emissions inventory.

AECOM also prepared a community-wide NOx and PM10 emissions projection for 2020 under a business-as-usual
scenario (i.e., a scenario without the GHG/NOx/PM reduction measures that will become part of the SAP). In some
cases, NOx and PM reductions are anticipated to occur (despite a growing population) due to programs and
regulations applied at the federal and state levels (e.g., improved NOx and PM controls for vehicles, low- or zero-
emitting vehicle programs, and renewable energy portfolio requirements). Regulated emissions reductions
programs were incorporated into the NOx and PM10 modeling for on-road mobile sources’, but for other sources,
such as stationary sources, there is limited knowledge on the level of implementation of improved technologies or
federal and state reduction measures at the time of inventory preparation, and quantitative reductions that may
occur within categories other than mobile sources are not accounted for in the 2020 projections.

! Low Emitting Vehicles and Zero Emitting Vehicle programs and emissions control technology built into EMFAC2007 were
included. Any NOx and PM10 emission reductions that might be associated with Pavley (Assembly Bill 1493) and the Low carbon
Fuel Standard (LCFS) were not quantifiable at the time this report was written. Additionally, technological accomplishments and
associated implementation dates may not occur according to the current schedule.
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A summary of the baseline (2008) community-wide NOx and PM10 emissions, 2020 projections, and calculation
methodologies employed are discussed below.

Overview

The inventory includes community-wide NOx and PM10 emissions associated with stationary sources, area
sources, and mobile sources. The inventory also includes municipal emissions as a subset of the total community-
wide emissions.

Analysis

Emissions Data

Some NOx and PM10 emissions data for stationary sources within the City and data for stationary, area, and
mobile sources within Placer County were available from the following ARB databases:

e Facility Search Engine (2007 Criteria Pollutants and Toxics)
e 2008 Emissions Inventory by California County?

Additionally, NOx and PM10 emissions data were available from Roseville Electric and the Roseville Railyard.

Emission Factors

An emission factor is a representative constant that relates the quantity of a pollutant released to the atmosphere
with an activity associated with the release of that pollutant (EPA 2010). Although there is currently no adopted
protocol for preparing community-wide NOx and PM emission inventories, several reputable sources of
information were used to gather emissions information.

Sources of emission factors used in preparing the communitywide inventory include the following:
e (alifornia Air Resources Board (ARB):
0 On-Road Mobile-Source Emission Factor Model (EMFAC2007), Version 2.3.
0 Almanac Emission Projection Data Methodology
e URBEMIS2007 (wood stove and fireplace emissions factors)
e US Environmental Protection Agency (USEPA 2010a, 2010b)

0 AP-42, Compilation of Air Pollutant Emission Factors (natural gas combustion and road dust
emissions factors)

These emission factors likely represent NOx and PM10 emissions from activities occurring in Roseville.
Transportation data from the Sacramento Area Council of Governments (SACOG), based on the SACSIM travel
model, was also used in conjunction with EMFAC2007 to develop on-road mobile-source NOx and PM10
emissions.

Demographic Data

GHG emissions inventory projections for wood stoves/fireplaces were calculated using anticipated development
levels and resulting population as described within the City of Roseville General Plan Housing Element for 2008
and 2020. Growth rates from the U.S. Department of Energy-Energy Information Administration were also used
for natural gas use projections (DOE 2010).

2 Placer County emissions data were utilized for a top-down check only.
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Consumption Data

The inventory was prepared using consumption data from the following sources:
e Pacific Gas and Electric (PG&E) for residential and non-residential natural gas consumption data for 2008.
e Roseville Electric for residential and non-residential electricity consumption data and projections.

Each of these sources is directly applicable to the communitywide inventory.

Methodology

Communitywide 2008 emissions were calculated using a “bottom-up” approach, which involves multiplication of
an emission factor for a given process by a consumption rate for that process. This approach ensures the highest
level of control over the quality of the data used to generate the emissions inventory.

Table A-8 and Exhibit A-5 summarize the magnitude and relative contribution of baseline and projected emissions
for each category. A comparison of the 2008 Roseville NOx and PM inventory (bottom-up approach) and the 2008
Placer County inventory distributed to Roseville on the basis of population (top-down approach) is shown in Table
A-9 and Exhibit A-6.

TABLE A-8

Roseville 2008 and 2020 Communitywide NO, and PM;, Emissions (tons/year)

_ 2008 Inventory Emissions 2020 Inventory Emissions
Emissions Category

NOx Percent PM10 Percent NOx Percent PM10 Percent

Stationary Sources

Roseville Electric' 15.10 0.49 344 0.27 16.66 0.96 3.80 0.24
Other Stationary Sources? 542 0.18 5.96 0.47 0.00 0.00
Total Stationary Sources 20.51 0.67 9.40 0.74 16.66 0.96 3.80 0.24

Areawide Sources

Residential, Commercial, 160.90 5.26 10.71 0.84 167.60 9.66 11.25 0.72
Industrial Natural Gas Use

Wood Stoves/Fireplaces 35.51 1.16 460.15 36.09 49.19 2.83 637.39 40.66
Paved Road Dust 0.00 694.23 54.45 0.00 828.98 53.25
Total Areawide Sources 196.41 6.42 1,165.09 91.38 216.78 12.49 1,477.62 94.25
On-Road Mobile-Sources?® 2,411.00 78.77 89.41 7.01 1,069.05 61.60 75.24 4.80
Railyard Emissions®* 433.00 14.15 11.10 0.87 433.00 24.95 11.10 0.71
Total 3,061 100.00 1,275 100.00 1,736 100.00 1,568 100.00
Notes;

! Electricity emissions estimates are for 2009 and 2019, based on data from Roseville Electric.

2 Data were unavailable for future projections.

32008 VMT estimates are interpolated from 2005 and 2035 values, based on SACOG's SACSIM Traffic Model.

4 Railyard emissions include only those generated in the portions of the railyard lying in Placer County. Emissions associated with pass-through
trips were not included.

Source: Data compiled by AECOM 2010.
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City of Roseville 2008 NOx Inventory

Total NOx Emissions = 3,061 Tons/Year

0.7%
0.5%

B Roseville Electric

M Total Stationary

 Total Areawide

® Total On-Road Mobile Sources

M Total Other Mobile Sources (Railyard
Only)

City of Roseville 2008 PM10 Inventory
Total PM10 Emissions = 1,275 Tons/Year

09% ¢7%

B Roseville Electric

M Total Stationary

[ Total Areawide

B Total On-Road Mobile Sources

¥ Total Other Mobile Sources (Railyard
Only)

Exhibit A-5: Communitywide NO, and PMoInventory by Category: 2008 and 2020
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City of Roseville 2020 NOx Inventory
Total NOx Emissions = 1,736 Tons/Year

1.0%

B Roseville Electric

M Total Stationary

© Total Areawide

® Total On-Road Mobile Sources

B Total Other Mobile Sources (Railyard
Only)

City of Roseville 2020 PM10 Inventory
Total PM10 Emissions = 1,568 Tons/Year

0.7%

B Roseville Electric

M Total Stationary

[ Total Areawide

B Total On-Road Mobile Sources

B Total Other Mobile Sources (Railyard
Only)

Exhibit A-5, Continued: Communitywide NO, and PM,, Inventory by Category: 2008 and 2020
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rons/ City of Roseville NOx and PM10 Inventory:
Year 2008 and 2020 Comparison

3,000

2,500

2,000

= 2008 NOx

1,500 H 2008 PM10

2020 NOx

= 2020PM10

1,000

500

Roseville Electric Total Stationary Total Areawide Total On-Road Mobile Total Other Mobile
Sources Sources (Railyard Only)

Exhibit A-5, Continued: Communitywide NO, and PM;,Inventory by Category: 2008 and 2020
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TABLE A-9

2008 Roseville Bottom-Up and Top-Down Comparison of NOx and PM10 Emissions (tons/year)

2008 Inventory Emissions
Emissions Category Bottom-Up Inventory Top-Down Inventory
NOy PM;, NO, PM,,

Stationary Sources

Roseville Electric’ 15.10 344 89.16 26.29

Other Stationary Sources? 5.42 5.96 5.42 5.96

Total Stationary Sources 20.51 9.40 94.57 32.25

Areawide Sources

Residential, Commercial, 160.90 10.71 254,90 10.29

Industrial Natural Gas Use

Wood Stoves/Fireplaces 35.51 460.15 38.86 433.22

Paved Road Dust 694.23 697.26

Total Areawide Sources 196.41 1,165.09 293.76 1,140.77

On-Road Mobile-Sources?® 2,411.00 89.41 2,023.20 93.73

Railyard Emissions>* 433.00 11.10 329.20 9.14

Total® 3,061 1,275 2,741 1,276

Notes: COze = carbon dioxide equivalent; MT= metric tons.

! Electricity emissions estimates are for 2009 and 2019, based on data from Roseville Electric.

2 0nly includes stationary sources within the City. Data were unavailable for future projections.

32008 VMT estimates are interpolated from 2005 and 2035 values, based on SACOG's SACSIM Traffic Model.

4 Railyard emissions include only those generated in the portions of the railyard lying in Placer County. Emissions associated with
pass-through trips are not included.

5 Total top-down emissions only include categories and sources pertinent to the City. Numerous sources exist in the unincorporated
areas of Placer County that do not exist in Roseville. For example, stationary sources in Placer County outside of Roseville were not
included in the emissions estimates and area sources such as unpaved road dust, fires, managed burning, etc.,were not included.

Source: Data compiled by AECOM 2010.
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City of Roseville NOx and PM10 Inventory:

Tons/ .
Year 2008 Bottom-Up and Top-Down Comparison
3,000
2,500
2,000
B Bottom-Up NOx
1,500 B Bottom-Up PM10
Top-Down NOx
1,000 ® Top-Down PM10
500

Roseville Electric Total Stationary Total Areawide Total On-Road Mobile Total Other Mobile
Sources Sources (Railyard Only)

Exhibit A-6: Bottom-Up and Top-Down Inventory Comparison: 2008

Each emissions category is discussed in the following sections.

STATIONARY SOURCES

According to the ARB’s Facility Search Database, there are three stationary sources in the City; however, the most
recent emissions inventory year available is 2007, and some of the data in the database are not current (i.e.
Roseville Electric is not in the database). Consumption data from Roseville Electric were available from the City
and were used to estimate baseline and future NOx and PM10 projections from electricity generation.

Roseville Stationary Sources

Three small stationary sources were found in the Facility Search Database, accounting for less than 1% of total
NOx and PM10 emissions in 2008. Facility-specific data and/or growth projections for commercial and industrial
stationary sources were not available to predict emissions in 2020.

Roseville Electric

NOx and PM10 emissions data associated with electricity generation for the year 2008 were obtained from
Roseville Electric (see Appendix A). Owned electricity generation data from 2008 and the projected estimate for
2019 were also obtained from Roseville Electric, and were used in conjunction with 2008 emissions data to
estimate future NOx and PM10 emissions.

AREA SOURCES

The major area sources of NOx and PM10 emissions in the City result from natural gas use, wood stoves and
fireplaces, and paved road dust. Natural gas combustion is the primary source of NOx emissions while wood
burning and paved road dust are primarily sources of PM10.
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Natural Gas Combustion

PG&E's natural gas consumption data were used with USEPA’s AP-42 emission factors to estimate current NO, and
PM;oemissions (USEPA 2010b). Future projections were based on natural gas consumption growth rates from the
U.S. Department of Energy’s Energy Information Administration (EIA 2010, Pacific Region).

Wood Stoves/Fireplaces

An estimate of the number of wood stoves in the City was based on the number of residential dwelling units in
Roseville (from the General Plan Land Use Element). Emissions were calculated based on percentages of
residences containing wood burning stoves and fireplaces, annual days in use, quantities of fuel (wood)
consumed, and NO, and PM;, emissions factors from ARB and URBEMIS2007 (ARB 2010, Rimpo and Associates
2008). Projections were based on future dwelling unit estimates from the General Plan Land Use Element, and
assumed a business-as-usual scenario, in the absence of rules or regulations which would ban existing or new
wood burning stoves and fireplaces.

Paved Road Dust

PM10 emissions from paved road dust were estimated based on AP-42 methodology (USEPA 2010b). Equation
parameters and emissions factors, obtained from AP-42 and URBEMIS2007, were combined with VMT from
SACSIM model output to obtain PM10 emissions for the years 2008 and 2020 (see the following section for more
details).

MOBILE SOURCES

On-road mobile-source NOy and PM;, emissions and projections were calculated using a bottom-up method
based on vehicle miles traveled (VMT) data obtained from Fehr and Peers. VMT data from the SACSIM travel model
were available for years 2005 and 2035. AECOM interpolated the VMT data linearly to derive VMT for the inventory
base year (2008) and for the projection year (2020). Interpolated VMT data were combined with EMFAC2007
emission factors to calculate on-road mobile-source NOy and PM;oemissions using California-based emission
factors and vehicle-fleet distributions for Placer County for analysis years 2008 and 2020.

To maintain consistency with the communitywide greenhouse gas (GHG) emissions inventory prepared for
Roseville, trips that did not begin or end in Roseville were accounted for by apportioning 50 percent of VMT (and
associated emissions) to Roseville for internal-to-external and external-to-internal trips. VMT (and associated
emissions) resulting from internal-to-internal trips were allocated 100 percent to Roseville. Pass-through trips that
neither begin nor end in Roseville were not counted in the analysis.

Railyard Emissions

NOx and PM;, emissions from the Roseville Railyard were provided by Union Pacific for the year 2008. Railyard
emissions include only those generated in the portions of the railyard lying in Placer County. Emissions associated
with pass-through trips were not included. Future emissions data or growth rates were not available for 2020
projections; however, ARB’s 2020 projections for railyard switching emissions in Placer County indicate that NO;
emissions may decrease slightly while PM10 emissions remain the same (ARB 2010). For this reason, NOx and
PM;o emissions from the Roseville Railyard were held constant between the years 2008 and 2020.
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DiscussiON
Comparison of 2008 and 2020 Emissions

Communitywide NO,emissions are expected to decline by approximately 50% between 2008 and 2020 under a
business-as-usual scenario, due largely to improvements in mobile-source engine control, despite the anticipated
VMT growth in the City.

PM;o emissions are expected to grow by about 20% between 2008 and 2020, mainly due to increases in
population and VMT. Increased population will result in larger numbers of residential wood stoves and fireplaces
in the absence of future regulations in Placer County, and re-suspended paved road dust will increase as VMT
increases.

The largest source of NOx emissions for the 2008 baseline and 2020 projection years is the category comprising
on-road mobile sources, which accounts for about 80% of the total NO, emissions in 2008 and about 60% in 2020.
The railyard accounts for about 14% of the NOx emissions in 2008 and about 25% of NO,emissions in 2020. The
remainder of the NO, emissions in 2008 and 2020 are mostly due to area sources.

Stationary sources could not be estimated for the year 2020 because it is unknown what new sources will be
permitted in the City, whether existing sources will still be operational, and what NO,and PM;, emissions might be
expected (which depend on source type and strength). Stationary sources account for less than 1% of NO, and
PM;oin 2008, and they are presumed to be similar in 2020, outside the unlikely event that some large, commercial
or industrial stationary sources are permitted within city limits.

The largest source of PM;, emissions for the 2008 baseline and 2020 projection years is the category comprising
paved road dust, which accounts for about 54% of the total PM10 emissions in 2008 and 2020. The second largest
source of PM;o emissions is the category of wood burning stoves and fireplaces, which accounts for 36% of the
total PM;, emissions in 2008 and 41% in 2020. On-road mobile sources account for most of the remaining PM,
emissions in 2008 and 2020.

Bottom-Up and Top-Down Comparison of 2008 Emissions

A comparison of the 2008 Roseville NOx and PM inventory (bottom-up approach) and the 2008 Placer County
inventory distributed to Roseville on the basis of population (top-down approach) reveals consistency between all
of the stationary, area, and mobile source categories for which data were available. Bottom-up NO, emissions
estimates for the category of Residential, Commercial, Industrial Natural Gas Use were a factor of about 1.6 lower
than those estimated using the top-down approach, but this can be explained by the fact that the county-wide
inventory had several commercial categories of natural gas use which may or may not be appropriate for
Roseville, and distribution of county-wide commercial process gas use to Roseville on the basis of population may
not be appropriate.

CONCLUSION

Roseville will likely be able to achieve the largest, most cost-effective NO, and PM;, emission reductions from on-
road mobile-source VMT reduction measures, including fewer trips, which will reduce both starting and running
emissions of NO, and PM;,. Developing and implementing sustainability measures to reduce VMT is already a
strong focus area within the SAP, and will have the co-benefit of reducing NO, and PM;, emissions.
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TABLE A-10

Roseville 2008 and 2020 Communitywide NOx and PM10 Emissions (tons/year)

L. 2008 Inventory Emissions 2020 Inventory Emissions
Emissions Category
NO, Percent PMio Percent NO, Percent PM;, Percent
Stationary Sources
Roseville Electric’ 15.10 0.49 344 0.27 16.66 0.96 3.80 0.24
Other Stationary Sources? 5.42 0.18 5.96 047 - - - 0.00
Total Stationary Sources 20.51 0.67 9.40 0.74 16.66 0.96 3.80 0.24
Areawide Sources
Residential, Commercial, 160.90 5.26 10.71 0.84 167.60 9.66 11.25 0.72
Industrial Natural Gas Use
Wood Stoves/Fireplaces 35.51 1.16 460.15 36.09 49.19 283 637.39 40.66
Paved Road Dust 0.00 694.23 54.45 0.00 828.98 53.25
Total Areawide Sources 196.41 6.42 1,165.09 91.38 216.78 12.49 1,477.62 94.25
On-Road Mobile-Sources? 2,411.00 78.77 89.41 7.01 1,069.05 61.60 75.24 4.80
Railyard Emissions>* 433.00 14.15 11.10 0.87 433.00 24.95 11.10 0.71
Total 3,061 100.00 1,275 100.00 1,736 100.00 1,568 100.00
Notes:
! Electricity emissions estimates are for 2009 and 2019, based on data from Roseville Electric.
2 Data were unavailable for future projections.
3 2008 VMT estimates are interpolated from 2005 and 2035 values, based on SACOG's SACSIM Traffic Model.
4 Railyard emissions include only those generated in the portions of the railyard lying in Placer County. Emissions associated with pass-
through trips were not included.
Source: Data compiled by AECOM 2010.
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TABLE A-11

Roseville 2008 and 2020 Communitywide NOx Emissions

Community Sector

2008 Inventory Emissions

2020 Inventory Emissions

EF Activity NO, EF Activity NO,
(tons/year) (tons/year)

Roseville Electric’ - - 15 - - 17
Other Stationary Sources? - - 5 - - -
Residential Natural Gas Use 4.61E-06 19,406,629 89 4.61E-06 20,803,906 9%

(tons/therm) (therms/year) (tons/therm) (therms/year)
Commercial and Industrial 7.65E-06 9,347,111 71 7.65E-06 9,380,761 72
Natural Gas Use (tons/therm) (therms/year) (tons/therm) (therms/year)
Wood Stoves/Fireplaces 0.0012 29,592 36 0.0012 40,989 49

(tons/ton wood burned)  (tons wood burned) (tons/ton wood burned)  (tons wood burned)

Paved Road Dust - - - - - -
On-Road Mobile-Sources? See Table A-4 See Table A-4 2,411 See Table A-4 See Table A-4 1,069
Railyard Emissions®* - - 433 - - 433
Total 3,061 1,736
Per Capita (tons/year/person)® 0.03 0.01

Notes:

! Electricity emissions estimates are for 2009 and 2019, based on data from Roseville Electric.

2 Emission factors were unavailable. Data were unavailable for future projections.
32008 and 2020 VMT estimates are interpolated from 2005 and 2035 values, based on SACOG's SACSIM Traffic Model.
4 Railyard emissions include only those generated in the portions of the railyard lying in Placer County. Emissions associated with pass-through trips were not included. Emissions data were

obtained from the City of Roseville, and held constant between 2008 and 2020 (2008 emissions obtained from the J.R. Davis Rail Yard).
SBased on 2008 and 2020 populations of 109,154 and 151,199; the 2020 population was linearly extrapolated from the 2015 General Plan population of 133,680.

Source: Data compiled by AECOM 2010.
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TABLE A-12

Roseville 2008 and 2020 Communitywide PM10 Emissions

2008 Inventory Emissions

2020 Inventory Emissions

Community Sector Activity PMso Activity PMso
EF EF
(tons/year) (tons/year)
Roseville Electric’ - - 3 - - 4
Other Stationary Sources? - - 6 - - -
Residential Natural Gas Use 3.73E-07 19,406,629 7 3.73E-07 20,803,906 8
(tons/therm) (therms/year) (tons/therm) (therms/year)
Commercial and Industrial 3.73E-07 9,347,111 3 3.73E-07 9,380,761 3
Natural Gas Use (tons/therm) (therms/year) (tons/therm) (therms/year)
Wood Stoves/Fireplaces 0.0156 29,592 460 0.0156 40,989 637
(tons/ton wood burned)  (tons wood burned) (tons/ton wood burned)  (tons wood burned)
Paved Road Dust 0.00025 2,798,984 694 0.00025 3,342,296 829
(tons/mile) (miles/year) (tons/mile) (miles/year)

On-Road Mobile-Sources? See Table A-4 See Table A-4 89 See Table A-4 See Table A-4 75
Railyard Emissions®* - - 11 - - 1
Total 1,275 1,568
Per Capita (tons/year/person)5 0.01 0.01

Notes:

! Electricity emissions estimates are for 2009 and 2019, based on data from Roseville Electric.

2 Emission factors were unavailable. Data were unavailable for future projections.

32008 and 2020 VMT estimates are interpolated from 2005 and 2035 values, based on SACOG's SACSIM Traffic Model.

4 Railyard emissions include only those generated in the portions of the railyard lying in Placer County. Emissions data were obtained from the City of Roseville, and held constant between
2008 and 2020 (2008 emissions obtained from the J.R. Davis Rail Yard).

5Based on 2008 and 2020 populations of 109,154 and 151,199; the 2020 population was linearly extrapolated from the 2015 General Plan population of 133,680.

Source: Data compiled by AECOM 2010.
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TABLE A-13

Roseville 2008 and 2020 On-Road Mobile Source NOx and PM10 Emissions

2008 Inventory Emissions 2020 Inventory Emissions
Community Sector e GWP' Activity NO,/PMs e GWP' Activity NO, //PMso
(tons/year) (tons/year)
On-Road Mobile-Sources 2,411/89 1,069/75
NOx Emissions below below 2,411 below below 1,069
PM10 Emissions below below 89 below below 75
On-Road Mobile Source NO, Emissions from EMFAC 2007
EMFAC 2008 SACSIM 2008 SACSIM 2008 EMFAC 2020 SACSIM 2020 SACSIM 2020
Speed NOXx- All Vehicles Interpolated VMT by Speed NOx NOx- All Vehicles Interpolated VMT by Speed NOXx
MPH (g/mi) (mi/day) (tons/year) (g/mi) (mi/day) (tons/year)
0 7.78 210 1 8.52 197 1
5 3.60 5,456 8 1.1 6,578 3
10 2.63 12,332 13 0.85 19,465 7
15 2.03 75,017 61 0.68 94,728 26
20 1.79 137,509 99 0.58 156,530 37
25 1.70 224,484 154 0.54 287,604 62
30 1.64 508,337 336 0.51 626,209 127
35 1.61 433,617 280 0.48 619,977 120
40 1.59 315,931 203 0.47 344,023 65
45 1.61 200,362 129 047 233,191 44
50 1.64 251,062 166 0.47 332,376 63
55 1.70 557,512 382 0.49 556,245 109
60 1.80 64,154 46 0.52 53,090 1
65 1.94 12,999 10 0.57 12,083 3
70 2.09 0 0 0.63 0 0
starts 0.862 (g/trip)’ 1,511,239 (trips/d)’ 524 0.426 (g/trip)’ 2,282,799 (trips/d)’ 391
Total 2,411 1,069
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TABLE A-13

Roseville 2008 and 2020 On-Road Mobile Source NOx and PM10 Emissions

On-Road Mobile Source PM;, Emissions from EMFAC 2007
EMFAC 2008 SACSIM 2008 SACSIM 2008 EMFAC 2020 SACSIM 2020 SACSIM 2020
Speed PM10- All Vehicles Interpolated VMT by Speed PM10 PM10- All Vehicles Interpolated VMT by Speed PM10
MPH (g/mi) (mi/day) (tons/year) (g/mi) (mi/day) (tons/year)
0 0.143 210 0.012 0.05 197 0.004
5 0.23 5,456 0.555 0.102 6,578 0.331
10 0.156 12,332 0.888 0.069 19,465 0.720
15 0.105 75,017 3.863 0.048 94,728 2.706
20 0.075 137,509 5.422 0.036 156,530 3.716
25 0.062 224,484 7.677 0.029 287,604 6.017
30 0.052 508,337 15.339 0.024 626,209 11.842
35 0.046 433,617 12.038 0.022 619,977 11.225
40 0.042 315,931 8.262 0.021 344,023 6.090
45 0.041 200,362 5.159 0.02 233,191 4.034
50 0.042 251,062 6.566 0.021 332,376 5.884
55 0.046 557,512 15.477 0.023 556,245 10.295
60 0.053 64,154 1.962 0.026 53,090 1.047
65 0.062 12,999 0.445 0.03 12,083 0.258
70 0.072 0 0 0.033 0 0
starts 0.009 (g/trip)’ 1,511,239 (trips/d)’ 6 0.012 (g/trip)’ 2,282,799 (trips/d)’ 11
Total 89 75
' Distribution of soak times for all vehicles is unknown, so an average starting emission factors were used for NOx and PM10. The only trips counted for purposes of starting emissions
were those that originated in Roseville (either internal or internal-external trips only, provided by Fehr and Peers using SACSIM 2010). Trips that started elsewhere and pass-through
trips would not be sources of starting emissions in the City.
Source: Data compiled by AECOM 2010.
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APPENDIX B:

SUSTAINABLE ACTION PLAN MEASURES CALCULATION METHODS AND ASSUMPTIONS

This appendix summarizes the methods and assumptions used to calculate the emission reduction performance
of recommended Sustainable Action Plan (SAP) measures for which a quantified reduction has been calculated.

TABLE B-1
Summary Table of Greenhouse Gas Reduction Measure Performance

- GHG Emission Reductions
Measure Number and Title (MT CO2e)
Transportation Measures Without Statewide With Statewide
Reductions Reductions
T-3.1: Increase Carpool Mode Share 3,640 2,760
T-4.1: Increase Public Transit Mode Share 5,510 4,180
T-5.1: Increase Pedestrian and Bicycle Mode Share 5,510 4,180
T-8.1: Develop Low-Carbon Emitting Vehicle Program 31,050 -
T-9.1: Intelligent Traffic Management System (ITS) 3,420 3,420
Land Use and Green Building Measures
LU-3.1: Green Infrastructure | 1,580 | 1,580
Energy Measures
E-1.1: Residential Energy Efficiency Retrofits 5,910 5,910
E-1.2: Commercial Energy Efficiency Retrofits 10,400 10,400
E-1.3: Increase Energy Efficiency in New Construction 3,150 3,150
Waste Measures
WR-2.1: Increase Recycling, Composting, and Waste Diversion 1,090 1,090
Programs
Water Measures
WC-1.1: Residential Water Use Reduction 3,523 3,520
Statewide Legislation
AB 1493: Vehicle Emission Standards - 99,205
Low Carbon Fuel Standard (LCFS) - 53,429
Total Reductions 74,060 192,100

Note:
1. Total may not add up as emission reductions in each sector have been rounded to the nearest whole number.
2. The SAP measures report GHG emissions without assuming Statewide reductions.
3. The GHG reductions with Statewide implementation of AB 1493 and LCFS mainly affect the transportation measures. The
combined effects of statewide reductions along with the SAP measures will increase the efficiency of the plan.
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Transportation

Measure T-3.1: Develop rideshare program for City residents.

This measure requires the City to implement a series of prescribed actions that will facilitate and encourage the
use of carpooling for City residents to commute to major employment centers. These actions include working
with nearby cities and major companies to develop car-share and local car rental opportunities, requiring ride-
share parking spaces at employment and commercial centers, and requiring ride-share parking spaces in new or
majorly modified development pursuant to the Transportation Systems Management Ordinance. The efficacy of
this measure is increased by Measure T-3.2, which continues Transportation System Management programs to
provide services and incentives to increase the use of alternatives to single-occupancy travel.

Quantification of Measure T-3.1 assumes that implementation would result in a 2% mode shift from single-
occupancy commute vehicles to carpool commute vehicles with at least two passengers. The US Census indicates
that in 2000 10% of Roseville commuters traveled to work by rideshare. Literature indicates that ridesharing
programs typically attract 5-15% of commute trips if they offer only information and encouragement, and 10-30%
if they also offer financial incentives such as parking cash out or vanpool subsidies (York and Fabricatore, 2001).
The measure assumes that enhanced ride matching and rideshare infrastructure will increase the mode share
from 10% to 12%. The percent of total trips that are assumed to be commute trips was obtained from
URBEMIS2007 Version 9.2.4.

Two tables have been provided below to show how the transportation sector emissions have been calculated
both with and without statewide reductions from the implementation of LCFS and AB1493. Table B-2 below
calculates the transportation sector emissions based on total 2020 projected transportation emissions (i.e. 633,494
MT CO.e/ year) and does not account for statewide implementation of AB 1493 and LCFS. Note that reported
emission reduction for measure T-3.1 of the SAP does not assume statewide reductions.

TABLE B-2: Transportation Emissions without Statewide Reductions

Transportation | Percent of LDV Percent

Sector and MDV Commute Trips Emissions
Emissions vehicles of of Total Trips Anticipated Mode Reduction
(MT CO2e) total Shift to Rideshare

. (MT COze/yr)
transportation
fleet
633,494 87% 33% 2% 3,640

Note: Emission reductions have been rounded to the nearest whole number.

In table B-3, the 480,854 MT CO,e/year transportation emission was calculated as the difference between the 2020
transportation emissions projection (i.e 633,494 MT CO,e/ year) and the emissions reduction anticipated from
Statewide implementation of AB 1493 and LCFS (i.e. 152,630 MT CO,e/ year). Therefore, the anticipated reduction
from T-3.1 noted below includes the combined effect from SAP measure and statewide reductions.

TABLE B-3: Transportation Emissions with Statewide Reductions

Transportation | Percent of LDV Percent

Sector and MDV Commute Trips Emissions
Emissions vehicles of of Total Trips Anticipated Mode Reduction
(MT CO2e) total Shift to Rideshare

. (MT CO2e/yr)
transportation
fleet
480,854 87% 33% 2% 2,760

Note: Emission reductions have been rounded to the nearest whole number.
Sources of information:
York and Fabricatore (2001), Puget Sound Vanpool Market Assessment, Office of Urban Mobility, WSDOT
Rimpo and Associates Inc.. 2008. URBEMIS2007 for Windows Version 9.2.4. Available: http://www.urbemis.com/.
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Measure T-4.1: Implement strategies to increase transit ridership.

This measure requires the City to analyze a series of strategies that would help facilitate and encourage the use of
public transportation by Roseville residents. The measure also requires the City to investigate and evaluate
funding sources that could help finance the implementation and maintenance of these public transit strategies.
The strategies include, but are not limited to expanding public transit services such as local transit, dial-a-ride, and
“timed stop” locations; providing community incentives to reach popular community destinations via public
transit; providing free or subsidized transit passes for new development residents; and displaying real-time
information on emissions avoided by each rider. This measure is also supported by Measure T-4.2, which involves
collaboration with regional transit agencies (e.g., train, light rail, bus rapid transit) to increase the frequency of
transit systems serving the community and possibly extending transit and light rail infrastructure to Roseville.

Quantification of this measure assumes that implementation would result in a 1% mode shift from total single-
occupancy vehicles to public transit. The anticipated mode shift assumption is based on the trend in transit
ridership from Census data (2000 and 2008) and based on City’s plans for operation and expansion of service.
However, the transportation emission calculates mode shift to transit for all types of trips (for example, in addition
to commute trips, home to recreational activities, home to shopping trips, etc.).

Two tables have been provided below to show how the transportation sector emissions have been calculated
both with and without statewide reductions from the implementation of LCFS and AB1493. Table B-4 below
calculates the transportation sector emissions based on total 2020 projected transportation emissions (i.e. 633,494
MT CO.e/ year) and does not account for statewide implementation of AB 1493 and LCFS. Note that reported
emission reduction for measure T-4.1 of the SAP does not assume statewide reductions.

TABLE B-4: Transportation Emissions without Statewide Reductions

Transportation| Percent of

Sector LDV and MDV Emissions
Emissions vehicles of | Anticipated Mode Reduction
(MT CO.e) total Shift to Transit

. (MT CO.e/yr)
transportation
fleet
633,494 87% 1% 5,510

Note: Emission reductions have been rounded to the nearest whole number.

In table B-5, the 480,854 MT CO,e/year transportation emission was calculated as the difference between the 2020
transportation emissions projection (i.e 633,494 MT CO.e/ year) and the emissions reduction anticipated from
Statewide implementation of AB 1493 and LCFS (i.e. 152,630 MT CO,e/ year). Therefore, the anticipated reduction
from T-4.1 noted below includes the combined effect from SAP measure and statewide reductions.

TABLE B-5: Transportation Emissions with Statewide Reductions

Transportation| Percent of

Sector LDV and MDV Emissions
Emissions vehicles of | Anticipated Mode Reduction
(MT COze) total Shift to Transit

X (MT CO.e/yr)
transportation
fleet
480,854 87% 1% 4,180

Note: Emission reductions have been rounded to the nearest whole number.
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Measure T-5.1: Expand and enhance the bicycle network and support facilities.

This measure requires the City to implement a series of infrastructure improvements and support facilities that
would help facilitate and encourage bicycle ridership and walking by community residents. Infrastructure
improvements include, but are not limited to bicycle boxes and bicycle priority signals, bicycle rental stations,
bicycle racks, and showers and lockers at commercial buildings. Pedestrian infrastructure enhancements have also
been assumed based on City’s ADA Transition Plan. This measure is also supported by Measure T-5.2, which
involves providing educational outreach programs to promote bicycle travel and measure 6.1 and 7.1 for
increased pedestrian activity in the community.

Quantification of this measure assumes that implementation would result in a 1% mode shift from total single-
occupancy vehicles to bicycle travel and walking. The anticipated mode shift assumption is based on the past
trend shown for walking and biking options to commute to work per the Census data (2000 and 2008). However
the final emission reduction calculation is based on mode shift in all types of trips (for example, commuter trips,
home to shopping trips etc) excluding heavy-duty truck trips is not included.

Two tables have been provided below to show how the transportation sector emissions have been calculated
both with and without statewide reductions from the implementation of LCFS and AB1493. Table B-6 below
calculates the transportation sector emissions based on total 2020 projected transportation emissions (i.e. 633,494
MT CO.e/ year) and does not account for statewide implementation of AB 1493 and LCFS. Note that reported
emission reduction for measure T-5.1 of the SAP does not assume statewide reductions.

TABLE B-6: Transportation Emissions without Statewide Reductions

Transportation| Percent of

S?Ct.o r LDV a.nd MDV Anticipated Mode | Emissions
Emissions vehicles of . . .
(MT COse) — Shift to Bike/ Reduction

2 .
T Pedestrian (MT COe/yr)
fleet
633,494 87% 1% 5,510

Note: Emission reductions have been rounded to the nearest whole number.

In table B-7, the 480,854 MT CO,e/year transportation emission estimates were calculated as the difference
between the 2020 transportation emissions projection (i.e 633,494 MT CO.e/ year) and the emissions reduction
anticipated from Statewide implementation of AB 1493 and LCFS (i.e. 152,630 MT CO.e/ year). Therefore, the
anticipated reduction from T-5.1 noted below includes the combined effect from SAP measure and statewide
reductions.

TABLE B-7: Transportation Emissions with Statewide Reductions

Transportation| Percent of

S‘ect.o r LDV a.nd MbV Anticipated Mode | Emissions
Emissions vehicles of . . .
(MT CO,e) total Shift to Bike/ Reduction

2 .
T Pedestrian (MT CO.e/yr)
fleet
480,854 87% 1% 4,180

Note: Emission reductions have been rounded to the nearest whole number.

Communitywide Sustainability Action Plan
Pg.B-4



Measure T-8.1: Develop a program to promote purchase and use of low-carbon emitting vehicles.

This measure requires the City to implement a series of infrastructure improvements, incentives, and educational
programs to promote the use of alternative fueled vehicles. Infrastructure improvements include priority parking
and charging stations for neighborhood electric vehicles and installation of secured charging stations at new
residential, commercial, and office buildings. Incentive programs include financial incentives for purchasing
lower-carbon vehicles such as hybrids, electric, and smaller automobiles. This measure is also supported by
Measure T-8.2, which describes public outreach to educate the community on the environmental and financial
benefits of purchasing low-carbon, fuel-efficient vehicles.

The emission reductions achieved through implementation of this measure were estimated using the ICLEI
Climate and Air Pollution Planning Assistant Version 1.0 calculator for alternative fueled vehicles (ICLEI 2010").
Implementation of Measure T-8.1 is assumes that over the next 10 years, Roseville will add 7,500 hybrid vehicles,
2,500 electric vehicles and 6,400 small vehicles that will replace old inefficient vehicles in the community. This
measure is anticipated to achieve a GHG reduction of approximately 31,050 MT CO,e/yr. To avoid double-
counting this measure does not take credit when anticipated statewide reductions (implementation of AB 1493
and LCFS) are assumed to calculate potential emission reduction of measure T-8.1.

! Climate and Air Pollution Planning Assistant (CAPPA). Available: http://www.icleiusa.org/action-center/tools/cappa-decision-support-tool/.
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ICLEI CAPPA V 1.0 - Hybrid Vehicle Calculations:

Degree of Implementation

The default values below are based on a typical degree of implementation of this strategy, az well as yvour previous
rezponzes to user input gquestions. However, your local =cenario may wary signficanthy. CAPPA will azzume that if
vou choose to include this strategy in yvour local climate action plan, thiz degree of implementation will apphy. Adjust as
appropriate to vour local circumstance by editing the cell in blue below. Changes to the Degree of
Implementation must be saved using the 5ave Changes button before navigating away from this
Community
| 7,500 |Mumber of Additional Hybrids Purchased over 10 Years Y Save Changes

Cost Impacts

The default valuez below are bazed on the reported collective experience of US local governments throughout the
ICLEl network. CAPPA will ag=izt vou in estimating emigzions and cost impacts and developing a local climate action
plan bazed on these values. Adjust as appropriate to yvour local circumstance by editing the blue cells below.
Changes made to blue cells here need to be saved using the Save function from the Excel File Menu.

Community
£2.00 |Price of Gasoline ($ per gallon)
46 |Hyhrid Miles per Gallon
19.7 |Miles per Gallon of Vehicle Replaced Restore Defaults
2,000 |Average Annual Miles per Vehicle
£2 530 |Incremental Cost of Hybrid
1,741,337 | Annual Gasoline Savings (gallons)
55,224 012|Annual Cost Savings
2.6|3imple Payback (years)

Associated Annual Greenhouse Gas and Criteria Air Pollutant Emissions Reductions

The values below are calculated uging default emiz=ionz factors conzigtent with those contained in the Clean Air and
Climate Protection =oftware.

Community
Co2e MOx S0x co YWOCs FI10
(metric tons) (Ibs) (Ihs} (lhs) (lhs) (Ibs)

16,391 5202 338 1177182 | 123 454 2533 View Complete

Emission
Per Unit Reductions Coefficients Set
CoZe MO S0x Co WOCs PM10
(metric tons)| (lbs) per | (lbs)per | (Ibs) per | (Ibs) per (Ibs) per
pervehicle | wvehicle vehicle vehicle vehicle vehicle
2149 0.69 0.05 156.96 16.46 0.34
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ICLEI CAPPA V 1.0 - Electric Vehicle Calculations:

Degree of Implementation
The default values below are based on a typical degree ofimplementation of this strateqgy, as well as your previous
responses to user input questions. However, your local scenario may vary signficantly. CAPPA will assume that if you
choose to include this strategy in your local climate action plan, this degree of implementation will apply. Adjust as
appropriate to your local circumstance by editing the cell in blue below. Changes to the Degree of Implementation

must be saved using the Save Changes button before navigating away from this sheet.

Community

Save Changes

| 2,500 [Number of Electric Vehicles

Cost Impacts

The default values below are based on the reported collective experience of US local governments throughout the
ICLEI network. CAPPA will assist you in estimating emissions and costimpacts and developing a local climate action
plan based on these values. Adjust as appropriate to your local circumstance by editing the blue cells below.
Changes made to blue cells here need to be saved using the Save function from the Excel File Menu.

Community

Restore Defaults |

$3.00

Price of Gasoline ($ per gallon)

S 0.1094

Price of Electricity ($ per kWh)

19.7

Miles per Gallon of Vehicle Replaced

8,000

$10,000

Average Annual Miles per Vehicle
Incremental Cost of Electric Vehicle

]
]
)

1,015,228

Annual Gasoline Savings (gallons)

8.008.008

Annual Electricity Use (kWh)

$2,169,609

Annual Cost Savings

1.5

Simple Payback (years)

Associated Annual Greenhouse Gas and Criteria Air Pollutant Emissions Reductions

The values below are calculated using default emissions factors consistent with those contained in the Clean
Air and Climate Protection software.

Select utility
region | WECC California (CamMx)
Community
CO2e NOx SO0x co VOCs PM10
(metric tons) (Ibs) (Ibs) (Ibs) (Ibs) (lbs)
6,812 -1,914 4,054 681,784 71,463 -2,527
Per Unit Reductions
CO2e NOx SOx co VOCs PM10
(metric tons) | (lbs) per (Ibs) per (lbs) per | (lbs) per (Ibs) per
per vehicle | wvehicle vehicle vehicle vehicle vehicle
4.10 | 115 -2.44 410.50 43.03 -1.52

]
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ICLEI CAPPA V 1.0 - Small Vehicle Calculations:

Degree of Implementation

The default values below are based on a typical degree of implementation of this strategy, as well as your previous
reSponses bo user INput questions. Howevsr, your local seenstio may vany signficantly. CAPP & will assume that if
you choose to include this strateqy in your local climate action plan, this degree of implementation will apply. Adpust
a5 appropriate to your local circumstance by editing the cellin blue below, Changes to the Degree of
Implementation must be saved using the Save Changes button before navigating away from

Save Changes
Community ) $

6400 | Mumber of Smaller Yehicles Used

Cost Impacts

The default valves below are based on the reported collective experience of US local government s throughout the
ICLE] network, CAPF A will assist you in estimating emissions and costimpacts and developing a local climate
action plan based on these values, Adjust as appropriate to your local circumstance by editing the blue cells below.
Changes made to blue cells here need to be saved using the Save function from the Ezcel

Festore Defaults
Communily

F3.00 | Price of Gasoling [ per gallon)
29 | Small Yehicle Miles per Gallon
197 | Miles per Gallon of Y¥ehicle Replaced
£,000 | Average Annual Miles per Vehicle
233488 | Annual Gasoline Savings [gallons)
$2 500403 Annual Cast Savings

A _d 4 4

Associated Annual Greenhouse Gas and Criteria Air Pollutant Emissions Reductions

The values below are caloulated using default emizsions factors congistent with those contained in the Clean Sir
and Climate Protection software,

Wiew Complete
Emission

Community . - Coefficients Set
coze NOx S0x co VOCs P10 ‘

[rtiic bane) [ib£) [Ib=) [Ib=] (Ib=) fib£])
7.345 2450 | .2 BE3442 £9,090 1212

Per Unit Reductions

Co2e MNOx S0x co YOCs FMI0

[metrictons) | (bslper | (lbs)per | (lbs)per | (lbs)per (lbs) per

| per vehicle vehicle | wehicle | wehicle wehicle vehicle
04z 024 | ez | BE03 B892 I].HI
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Measure T-9.1: Continue to build and expand Intelligent Traffic Management System (ITS) to
improve the flow of vehicular traffic in the City while maintaining (or enhancing) the
bicycle and pedestrian environment.

This measure requires the City to implement a series of infrastructure and technological improvements to the
existing transportation system. The measure would involve construction of street features such as roundabouts to
achieve traffic calming and flow management. In addition, the measure would implement several features that
allow real-time traffic information to be distributed to City residents.

The City’s Traffic Operations Department analyzed the GHG emission reductions associated with the signal timing
features of the measure and determined Measure T-9.1 would achieve a GHG reduction of approximately 3,420
MT CO.e/yr. The gallons of fuel savings were estimated using syncro and actual intersection data. The fuel savings

were then imported into the EPA emissions calculator below. http://www.epa.gov/cleanenergy/energy-
resources/calculator.html

Following is Table B-8 on Traffic Improvements and their emission reductions by year. The measure takes credit
for GHG emission reduction anticipated from ITS improvements beyond 2008.
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Transportation Improvement Project Impacts on Greenhouse Gas (GHG) Emissions

hours

~LABLEB-8
Annual Greenhouse
Year Project Effect Gas (GHG) This equates to...
reduction®
Use of LEDs in Annual savings of more 2,262 metric tons |[Electricity use for 293
2001 |[traffic signal heads  [than 3.6 million kilowatt households a year

2004

Douglas/Sunrise
flyover and tunnel

Annual fuel saving of
641,564 gallons of
gasoline

5,652 metric tons

1,035 passenger cars
not driven for one year;
13,145 barrels of oil

2004

Woodcreek Oaks/
Junction dual lefts

Annual fuel saving of
3,888 gallons of gasoline

34.3 metric tons

6.3 passenger cars not
driven for one year;
79.7 barrels of oil

2004

Woodcreek Oaks/
Pleasant Grove dual
lefts

Annual fuel saving of
13,609 gallons of gasoline

120 metric tons

22 passenger cars not
driven for one year;
279 barrels of oil

2005

Washington/ Pleasant
Grove dual lefts

Annual fuel saving of
58,324 gallons of gasoline

514 metric tons

94.1 passenger cars not
driven for one year;
1,195 barrels of oil

2006

Foothills/Baseline/
Main dual lefts

Annual fuel saving of
9,721 gallons of gasoline

85.6 metric tons

15.7 passenger cars not
driven for one year;
199 barrels of oil

2006

Roseville Parkway/
Pleasant Grove triple
lefts

Annual fuel saving of
13,609 gallons of gasoline

120 metric tons

22 passenger cars not
driven for one year;
279 barrels of oil

2006

Pleasant Grove/
Foothills triple lefts

Annual fuel saving of
1,944 gallons of gasoline

17.1 metric tons

17.1 passenger cars not
driven for one year;
39.8 barrels of oil

2006

Roseville Parkway/
Galleria triple lefts

Annual fuel saving of
13,609 gallons of gasoline

120 metric tons

22 passenger cars not
driven for one year;
279 barrels of oil

2007

Upgrades at the
intersection of
Sunrise Avenue and
Cirby Way

Annual fuel savings of
137,748 gallons of
gasoline

1,209 metric tons

262 passenger cars not
driven for one year;
2,813 barrels of oil;

16 tanker trucks filled
with gasoline

2007

Cirby/Sunrise dual
lefts

Annual fuel saving of
132,201 gallons of
gasoline

1,165 metric tons

213 passenger cars not
driven for one year;
2,709 barrels of oil;
15.6 tanker trucks filled
with gasoline

2008

Pleasant Grove/SB
Hwy-65 Off-ramp

Annual fuel saving of
54,436 gallons of gasoline

480 metric tons

87.8 passenger cars not
driven for one year;
1,115 barrels of oil
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TABLE B-8

Annual Greenhouse
Year Project Effect Gas (GHG) This equates to...
reduction®
Pleasant Grove/NB  |Annual fuel saving of 154 metric tons  |28.2 passenger cars not
2008 |Hwy-65 Off-ramp 517,497 gallons of driven for one year;
gasoline 358 barrels of ol
Douglas/Santa Clara |Annual fuel saving of 68.5 metric tons  |12.5 passenger cars not
2008 |split phase & lane 7,777 gallons of gasoline driven for one year;
addition 159 barrels of oil
Washington/Blue Annual fuel saving of 34.3 metric tons  |6.3 passenger cars not
2009 [Oaks dual NB lefts |3,888 gallons of gasoline driven for one year;
79.7 barrels of oil
Washington/Sawtell [Annual fuel saving of 34.3 metric tons  |6.3 passenger cars not
2009 [dual NB thru 3,888 gallons of gasoline driven for one year;
79.7 barrels of oil
Washington/Junction [Annual fuel saving of 51.4 metric tons  |9.4 passenger cars not
2009 |dual lefts 5,832 gallons of gasoline driven for one year;
119 barrels of oil
Sierra College/E. Annual fuel saving of 137 metric tons  |25.1 passenger cars not
2009 |Roseville Parkway |15,553 gallons of gasoline driven for one year;
dual lefts 319 barrels of oil
Sierra Annual fuel saving of 103 metric tons | 18.8 passenger cars not
2009 |College/Douglas dual | 11,665 gallons of gasoline driven for one year;
lefts 239 barrels of oil
Riverside/Douglas/  [Annual fuel saving of 103 metric tons | 18.8 passenger cars not
2009 |Vernon widening 11,665 gallons of gasoline driven for one year;
239 barrels of oil
Riverside/Darling Annual fuel saving of 51.4 metric tons  |9.4 passenger cars not
2009 |widening 5,832 gallons of gasoline driven for one year;
119 barrels of oil
Cirby/Melody Annual fuel saving of 51.4 metric tons  |9.4 passenger cars not
2009 |widening 5,832 gallons of gasoline driven for one year;
119 barrels of oil
Cirby/Riverside Annual fuel saving of 976 metric tons  |179 passenger cars not
widening 110,816 gallons of driven for one year;
2009 gasoline 2,270 barrels of o1l; 13
tanker trucks filled with|
gasoline
Cirby/Vernon Annual fuel saving of 120 metric tons |22 passenger cars not
2009 |widening 13,609 gallons of gasoline driven for one year;
279 barrels of oil
Riverside/Darling Annual fuel saving of 51.4 metric tons  |9.4 passenger cars not
2009 |widening 5,832 gallons of gasoline driven for one year;
119 barrels of oil
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TABLE B-8

2009

Cirby/Foothills/Rsvl
Rd widening

Annual fuel saving of
50,547 gallons of gasoline

445 metric tons

81.6 passenger cars not
driven for one year;
1,036 barrels of oil

2009

Roseville Pkwy/ N.
Sunrise triple lefts

Eureka/ N. Sunrise

Annual fuel saving of
13,609 gallons of gasoline

Annual fuel saving of

120 metric tons

34.3 metric tons

22 passenger cars not
driven for one year;
279 barrels of oil

6.3 passenger cars not

2010 |Improvements 3,888 gallons of gasoline driven for one year;
79.7 barrels of oil
Eureka/ Taylor Annual fuel saving of 291 metric tons  |53.3 passenger cars not
2010 |Improvements 30,050 gallons of gasoline driven for one year;
677 barrels of oil
Blue Oaks/ Foothills [Annual fuel saving of 17.1 metric tons |3.1 passenger cars not
2010 |3 EB thru 1,944 gallons of gasoline driven for one year;
39.8 barrels of oil
Pleasant Grove/ Wal- [Annual fuel saving of 34.3 metric tons  |6.3 passenger cars not
2010 [Mart triple lefts 3,888 gallons of gasoline driven for one year;
79.7 barrels of oil
Douglas/Sierra Annual fuel saving of 85.6 metric tons  [15.7 passenger cars not
2010 |Gardens lane 9,721 gallons of gasoline driven for one year;
reconfiguration 199 barrels of oil
Sierra College/ Old  |Annual fuel saving of 103 metric tons  |18.8 passenger cars not
2011 |Auburn NB dual lefts | 11,665 gallons of gasoline driven for one year;
239 barrels of oil
Cirby/ Rocky Ridge [Annual fuel saving of 137 metric tons  |25.1 passenger cars not
2011 |Improvements 15,553 gallons of gasoline driven for one year;
319 barrels of oil
Cirby/Orlando dual [Annual fuel saving of 51.4 metric tons  |9.4 passenger cars not
2012 [rights 5,832 gallons of gasoline driven for one year;
119 barrels of oil
Harding/Estates SB  |Annual fuel saving of 34.3 metric tons  |6.3 passenger cars not
2014 |right 3,888 gallons of gasoline driven for one year;

79.7 barrels of oil

2015

N. Sunrise/ Lead Hill
dual NB lefts

Annual fuel saving of
11,665 gallons of gasoline

103 metric tons

18.8 passenger cars not
driven for one year;
239 barrels of oil

Douglas/ Sunrise

Annual fuel saving of

240 metric tons

43.9 passenger cars not

2015 (Improvements 27,218 gallons of gasoline driven for one year;
558 barrels of oil
Roseville Parkway/ [Annual fuel saving of 17.1 metric tons  |3.1 passenger cars not
2016 |Taylor dual rights 1,944 gallons of gasoline driven for one year;

39.8 barrels of oil
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Recommended SAP transportation measures target reducing vehicle miles traveled (VMT) from on-road vehicles,
which would also reduce NOy and PM, tailpipe emissions. As part of the SAP, the NOxand PM;, emission
reductions associated with Measures T-3.1, T-4.1, T-5.1, T-7.1, and T-8.1 were quantified using similar methods to
those used to estimate GHG emissions. For each transportation reduction measure, the NOx and PM;, emission
reductions were assumed to be proportional to the percentage of GHG reduction achieved by the measure. In
other words, the GHG reduction percentage of a measure (i.e., measure reductions [MT CO»e] + total
transportation emissions [MT CO,e]) was multiplied by the NOx and PM;, on-road mobile source inventory to
calculate the mass emissions that would be reduced by the measure. The NOx and PM;, emission reductions from
on-road mobile sources for each transportation measure without anticipated statewide reductions are presented

below in Table B-9.

TABLE B-9: Transportation Emissions without Statewide Reductions

Recommended Proposed GHG % GHG Reduction NO PM
SAP Measure Emissions (GHG reductions/total A X A 0
. . Emission Reductions | Emission Reductions
Reductions transportation (tons/yr) o
(MT CO.e/year) emissions) y y
T-3.1 3,640 0.57% 6.14 0.43
T-4.1 5,510 0.87% 9.30 0.65
T-5.1 5,510 0.87% 9.30 0.65
T-8.1 31,050 4.90% 52.40 -1
T-9.1 3,420 0.54% 5.77 =1
Total -- 82.91 1.74

Notes: '"Measure is not anticipated to have PMio emission reductions.

The NOy and PM;, emission reductions from on-road mobile sources for each transportation measure with the
combined effects of anticipated statewide reductions are presented below in Table B-10.

TABLE B-10: Transportation Emissions with Statewide Reductions

Recommended Proposed GHG % GHG Reduction NO PM
SAP Measure Emissions (GHG reductions/total . . X . . . 1 .
. . Emission Reductions | Emission Reductions
Reductions transportation (tons/yr) Cenei )
(MT CO.e/year) emissions) y y
T-3.1 2,760 0.44% 4.66 0.33
T-4.1 4,180 0.66% 7.05 0.50
T-5.1 4,180 0.66% 7.05 0.50
T-9.1 3,420 0.54% 5.77 -1
Total - 24.54 1.32
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Land Use and Urban Design

Measure LU-4.1: Expand urban forestry and green infrastructure to increase carbon sequestration,
reduce building energy consumption, and mitigate heat island effect.

This measure includes a series of actions that will strategically maintain and enhance the City's tree and
vegetation population. The planting of new trees and maintenance of existing trees is used to minimize cooling
costs and capture and store carbon dioxide. The measure includes outreach programs for the installation of
vegetated green roofs consistent with local building codes.

Quantification of Measure LU-4.1 was performed for two components: shade trees and urban forestry. For shade
trees, GHG reductions were calculated using the electricity consumption associated with space cooling that would
be avoided due to planting of shade trees. For urban forestry, GHG reductions were calculated based on the
carbon sequestration potential of planted trees and the reduction in the urban heat island effect and subsequent
electricity consumption.

TABLE B-11
e 7 Added Number of | Emissions Reduction
Measure (Emission Reduction Source) Trees (MT CO,elyr)
Shade Trees (Building Energy Reduction) 1,000 70
Urban Forest (Carbon Sequestration and Urban Heat Island) 6,000 1,510
Total 1,580

Note: Emission reductions have been rounded to the nearest whole number.

The emission reductions achieved through implementation of this measure were estimated using the ICLEI Climate
and Air Pollution Planning Assistant Version 1.0 calculator for shade trees and urban forestry.
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Shade Trees (Building Energy Reduction) - ICLEI Calculator

Degree of Implementation

The default values below are bazed on a typical degree of implementation of this strategy, as well 2z your previous
responses bo user input questions. Howewer, wour local zeenaric may vary signficantly, CAPPA will aszume that if you choos:
ta include this strategy in your local climate ackion plan, thiz degree of implementation will apply. Adjust 2z appropriaks to
wour lacal circumstance by editing the cell in Blus belaw, Changes to the Degree of Implemestation must be
zaved wsing the Sare Changes button before narvigating away from this sheet.

- Trees Flanted to Shade Buildings h

Save Changes

1,000 | Trees Planted to Shade Buildings h

Cost Impacts a

The default valuez below ar: bazed on the reported collective sxperience of UE local governmentz throughout the IGLEI
netwark, CAPPA will azzist pouin estimaking emizzionz and cost impacts and developing a local climate action plan bazed
an these values, Adjust as appropriate ba yaur lacal circumstance by editing the Blue cells below, Changes made to
blue cells here meed to be aved wsing the Zave Fanction from the Excel File Mean.

Gorernment Dperations

£ 00928 |Price of Electricity (£ per k'Wh) h
204 | Annual Energy Savings of one Mature Tree [k'wh] h
$224 | Cost of Planting Tree h

0 | Tokal Annual Energy Savings [k'wh)
#0| Annual Cost Savings

#0401 Simple Payback [years) |

Restore Defaults

Community
£ 0.1034 | Frice of Electricity [$ per k'Wh] b
204 | Annual Energy Savings of one Mature Tree (kWwh] b
3224 | Cost of Flanting Tree h

204,000 | Total Annual Energy Savings [k'wh]
22,218 | Annual Cost Savings

1I:I.IZI| Simple Payback [years]

Associated Annual Greenhouse Gas and Criteria Air Pollutant Emissions Reductions

The values below are calculaked uzing default emizsionz factars conzistent with thaze contained in the Clean Air and Climate
Proktection software,

Eelect Utility
F!-:gi-:-n | WECC California [ZAME] E]

Gorernment Dperations

[metric [ S0 Co WOC= FMI0
Lons] [Ib=) [Ib=) [Ib=] [Ib=) [Ib=]
d 2 f f f f ‘iew Complete
Emizsion
Community Coefficients Set
[metric [ [mH S0x Co YOC= FrA10
tons] [Ib=) [Ib=) [Ib=] [Ib=) [Ib=]
Fil 126 10z 115 13 102
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Urban Forest (Carbon Sequestration and Urban Heat Island) - ICLEI Calculator

Degree of Implementation

The default values below are bazed on a typical degree of implementation of thiz strategy, az well az your previous
rezponzes to uzer input questions. However, your local 2cenarie may vary =ignficanthy. CAPPA will azzume that if
you chooze to include thiz strategy in your local climate action plan, thiz degree of implementation will apphy. Adjust
az appropriate to vour local circumztance by editing the cellin blue below. Changes to the Degree of
Implementation must be saved using the Save Changes button before navigating away from this
sheet.

Community
| 6,000 |Trees Planted Y Save Changes

Cost Impacts

The default values below are based on the reperted collective experience of US local governments throughout the
ICLEl network. CAPPA will azzizt vou in e=timating emizzionz and cost impacts and developing a lecal climate action
plan bazed on these values. Adjust az appropriate to yvour local circumstance by editing the blue cellz below.
Changes made to blue cells here need to be saved using the Save function from the Excel File Menu.

Community
% 01084 |Price of Electricity (% per K\Wh)
7 |Annual Energy Savings of one Tree (kKWh) Restore Defaults

0.25 |Annual CO2 Absorbed by one Mature Tree (metric tans)
5224 |Costof Planting Tree
42 000 Total Annual Energy Savings (KWh)
%4 585 Annual Cost Savings
2893|Simple Payback (years)

Associated Annual Greenhouse Gas and Criteria Air Pollutant Emissions Reductions

The values below are calculated uzing default emiz=sions factors conziztent with those contained in the Clean Air
and Climate Protection software.

Select Utili
F‘.Zgiun Tty WECT California [CAME] t]
Community
(metric MOx S0 co YOCs PM10
tons) (lhs) (lbhs) (lbs) (lbs) (lbs)
1,514 26 22 24 3 21 i
Yiew Complete
Emission
Per Unit Reductions Coeficients Set
(metric MK S0x co YOCs PMI0
tons) per | (Ibs)per | {lbs)per | (lbs)per | (lbs)per (Ibs) per
free free free free free free
0.252 0.004 0.004 0.004 0.000 0.004
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Energy Efficiency and Renewable Energy

Measure E-1.1: By 2020, the City will strive to reduce overall household kWh and therm use by 20%
from baseline year 2008 for existing homes through various education and incentive
programs, technology innovation, and conservation.

This measure involves a series of public outreach programs to educate and encourage energy retrofits and
auditing services within existing homes. The measure includes programs that target energy savings actions,
financial assistance for energy retrofits, solar hot water heaters, energy efficiency packages, and energy audits.

Quantification of this measure assumes that 10% of existing residential homes would participate in the measure’s
energy efficiency retrofit and that the measure would achieve a 20% increase in energy efficiency (i.e., electricity
and natural gas consumption) from baseline emissions for 2008. The community participation rates are assumed
based on Roseville Electric’s trends in implementing energy efficiency programs.

TABLE B-12
.. 2008 Emissions . Efficiency Participation Rate Em|s§|ons
Emission Sub-Sector (MT CO,elyr) improvement (% of households) Reduction (MT
(]
it from 2008 COzelyr)
Existing Residential Energy 259,263 20% 10% 5,190

Note: Emission reductions have been rounded to the nearest whole number.
Measure E-1.2: Develop a comprehensive outreach program to facilitate voluntary commercial

building energy efficiency improvements in existing commercial land uses.

This measure involves a series of public outreach programs to educate and encourage energy retrofit and auditing
services for existing commercial buildings. The measure includes programs that target energy savings actions,
solar infrastructure rebates, comparative energy efficiency information, energy efficiency audits, and guaranteed
energy efficiency program processing dates.

Quantification of this measure assumes that 20% existing commercial buildings would participate in the
measure’s energy efficiency retrofit and that the measure would achieve a 15% increase in energy efficiency (i.e.,
electricity and natural gas consumption) from baseline emissions for 2008. The community participation rates are
assumed based on Roseville Electric’s trends in implementing energy efficiency programs.

TABLE B-13
- Efficiency s Emissions
.. 2008 Emissions . Participation Rate .
Emission Sub-Sector (MT CO,e/yr) improvement (% of businesses) Reduction
it from 2008 ? (MT CO.e/yr)
Existing Commercial Energy 346,557 15% 20% 10,400

Note: Emission reductions have been rounded to the nearest whole number
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Measure E-1.3 and 1.4: Develop new residential units and commercial buildings within the City to
meet, at a minimum, Department of Energy “ENERGY STAR” rating.

(Please note measure language is modified in Appendix B to combine calculations for both E-1.3 and E-1.4)

Measures E-1.3 and E-1.4 involve a series of public outreach programs to educate and encourage energy efficiency
design in new residential and commercial development. These measures include programs that target energy
savings actions, solar infrastructure rebates, implementation of passive solar design features, solar hot water
heaters, and guaranteed energy efficiency program processing dates.

Quantification of this measure assumes that 50% of new residential units and 15% of new commercial square
footage would participate in the measure’s energy efficiency retrofit and that the measure would achieve a 15%
increase in energy efficiency (i.e., electricity and natural gas consumption) above existing energy efficiency
requirements. The community participation rates are assumed based on Roseville Electric’s trends in
implementing energy efficiency programs. The increase is electricity and natural gas emissions in calculated based
on the difference in 2020 and 2008 emissions. In 2008 emissions related to electricity consumption were156,267
MT CO.e/year for residential and 292,730 MT CO.e/year ;and in 2020 anticipated emissions are 185,639 MT CO.e/year
for residential and 309,935 MT CO,e/year for commercial. In 2008 emissions related to natural gas consumption were
102,996 MT CO,e/year for residential and 53,827 MT CO.e/year for commercial; and in 2020 the projected emissions are
110,412 MT COse/year for residential and 54,021 MT CO,e/year for commercial.

TABLE B-14
Increase in
Electricity and Efficienc Participation Rate Emissions
Emission Sub-Sector Natural Gas Im rovemZn ¢ (% of households or Reduction
Emissions P businesses) (MT CO.e/yr)
(MT CO.e/yr)
Residential Energy 36,788 15% 50% 2,760
Commercial Energy 17,399 15% 15% 390
Total 3,150
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Solid Waste Reduction

Measure WR-2.1: Maximize reuse, recycling, and composting programs.

This measure includes a series of actions to promote and incentivize the reuse, recycling, and composting of
otherwise landfilled solid waste. The measure includes infrastructure projects such as a food waste-to-energy
biomass plant. Economically-based actions include creating a viable market for used articles and reducing rates
for commercial businesses that use recycled paper. This measure would also promote viable commercial office
paper recycling programs and businesses such as ReCreate and ReStore.

The GHG reductions quantified as part of this measure are associated with reductions achieved from the proposed
food waste-to-energy biomass plant. Although it is anticipated that the other components of the measure would
achieve GHG reductions, those reductions cannot be accurately quantified at this time. It is anticipated that the
food waste-to-energy biomass plant would reduce electricity consumption emissions through the use of methane
(CH.) rather than the current electricity production portfolio. In addition, the diversion of food waste from typical
landfilling practices would avoid CH, emissions from anaerobic decomposition. Thus, this measure would result in
a GHG emissions reduction of approximately 1,090 MT CO2e/year in 2020.

TABLE B-15
Food Waste-to-Energy Biomass Plant Assumptions

3,600 | tons of food waste/year

2,000,000 | kilowatt-hours/year

Methane Captured and Combusted Emissions Generated

6,826,000,000 | BTY for 2,000,000 kWh

7,501,099 | Cubic feet of Methane

383 | MT CO.e/yr

Potential Main Grid Electricity Emissions Avoided

793.8 | Ibs CO,/MWh Roseville
0.0302 | lbs CHs/MWh CCAR
0.0081 | lbs N,O/MWh CCAR

723 | MT CO.e/yr

Potential Landfill Methane Emissions Avoided

0.209 | MT CO,e/wet ton

752 | MT CO.elyr

Total GHG Emissions Avoided

1,090 | MT CO.e/yr

Assumptions:

Assumes US average landfilling practices.

Source: U.S. Environmental Protection Agency. 2006. Solid Waste Management and Greenhouse Gases: A Life-Cycle Assessment
of Emissions and Sinks, Exhibit 6-6. September.

Total emissions (including NOx) are available from the City of Roseville, Environmental Utilities Department
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Water Resources and Efficiency

Measure WC-1.1: Develop an SB 7 implementation plan that will reduce per capita water consumption
by 20% by 2020.

This measure involves a series of water efficiency and reduction actions that would serve as a SB 7 implementation
plan. The goal of the SB 7 implementation plan is to reduce per capita water consumption 20% by 2020. Per capita
water consumption includes water consumption from all sources (e.g., residential, commercial, landscape
irrigation, firefighting, leaks). The measure includes actions such as water rate changes, increased metering
capabilities, water budgets for commercial buildings, water recycling, and adding water efficiency and savings
curriculum in schools.

In order to estimate the GHG reductions associated with implementation of these water conservation measures,
2008 urban water consumption and population values were used to estimate baseline per capita water
consumption. Water consumption in 2020, under a business-as-usual scenario, was estimated using 2020
population growth estimates consistent with the General Plan. Assuming achievement of the water conservation
target, a 20 percent reduction (from the 2008 baseline) per capita water consumption rate and the projected 2020
population were used to estimate 2020 water consumption levels with conservation, which were subtracted from
the projected 2020 water consumption levels without conservation to calculate the annual water savings
achieved in year 2020. Similar to the methods used to calculate water-related GHG emissions for the inventory,
these annual water savings were used to calculate the amount of electricity consumption and GHG emissions
(associated with conveyance, distribution, and treatment of the water) that would be avoided as a result of
achieving the 20% target. Thus, this measure would result in a GHG emissions reduction of approximately 3,520
MT CO.e/yr.

TABLE B-16

Year 2008 2020
Population 109,154 151,199

Water Use (acre-feet/year) 33,680 46,664

Water use per capita (acre-feet/year/person) 0.309 0.309

20% Reduction per capita from 2008 levels (acre-feet/year/person) 0.247

Estimated 2020 water usage without implementation of SB 7
(acre-feet/year) 46,664
Estimated 2020 water usage with implementation of SB 7

(acre-feet/year) 37,332

Total water savings achieved in 2020 (acre-feet/year) 9,332

Total electricity savings in 2020 (MWh) 12,386

GHG Emissions Reduction in 2020 (MT CO,e/year) 3,520

Assumptions:
- Assumes 30% of water used indoors and 70% outdoors for irrigation.
- Assumes energy water proxies of 1,763 kWh/acre-foot/year and 1,140 kWh/acre-foot/year for indoor and outdoor
water use respectively.
- Assumes emission factors of 626.0784 lbs CO,/MWh, 0.0052 Ibs CH//MWh and a global warming potential of 23
times CO,, and 0.0029 Ibs N,0O/MWh and a global warming potential 296 times CO..

Communitywide Sustainability Action Plan
Pg.B-20



Statewide Greenhouse Gas Emission Reductions

AB 1493, California’s mobile-source GHG emissions regulations for passenger vehicles, was signed into law in
2002. The GHG reductions associated with AB 1493 that would affect the City in 2020 were calculated using ARB's
Pavley | + Low Carbon Fuel Standard Postprocessor Version 1.0 (ARB 20102). This model applies an approximate
18.0% reduction to light and medium duty vehicle on-road mobile-source GHG emissions for AB 1493 in 2020
(ARB 2010).

TABLE B-17
0, o e
Transportation Regulated Performance . % of Fleet . Em|55|.on
Sector Emissions Improvement in 2020 e Reductions
P Duty Vehicle (MT CO.e/year)
633,494 18.0% 87.0% 99,205

Sources of information:
ARB. 2010. Pavley | and Low Carbon Fuel Standard Postprocessor Version 1.0.
Available: http://www.arb.ca.gov/cc/sb375/tools/postprocessor.htm.

Low Carbon Fuel Standard

The Low Carbon Fuel Standard (LCFS) is a program developed to reduce the carbon intensity of fuels used within
California. In addition, the LCFS is designed to accelerate the availability and diversity of low-carbon fuels. The
ARB's Pavley | + Low Carbon Fuel Standard Postprocessor Version 1.0 was used to quantify the GHG reductions from
LCFS that would apply to the City in 2020. This model applies an approximate 10.0% reduction to on-road mobile-
source GHG emissions for LCFS in 2020 (ARB 2010).

TABLE B-18
Total 2020 2020 Emissions
Transportation Transportation Regulated Performance .
. . . . X Reductions
Sector Emissions Sector Emissions Improvement in 2020 (MT CO,e/year)
minus AB 1493 2ely
633,494 534,289 10.0% 53,429

Sources of information:
ARB. 2010. Pavley | and Low Carbon Fuel Standard Postprocessor Version 1.0.
Available at http.//www.arb.ca.gov/cc/sb375/tools/postprocessor.htm.

Notes:
! Transportation emissions shown represent the total 2020 transportation emissions after reductions associated with AB 1493 have been
achieved. This method was used to avoid double counting and overestimating GHG reductions associated with statewide actions.

2 Pavley | and Low Carbon Fuel Standard Postprocessor Version 1.0. Available: http://www.arb.ca.gov/cc/sh375/tools/postprocessor.htm.
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TABLE B-19
Pavley I + Low Carbon Fuel Standard Postprocessor Version 1.0 Outputs (also in Appendix A)

Weekd Weekd Weekd Weekd
Weekd | & CO2 avyCo2 | wcoz | & CO2 [ ayCO2 | Annual CO2
Weekda Emissio | & 2> 0 &Y< | Bnissio | Emisso | Emissions
. ay CO2 Emissio | Bmissio

Vehicl Vehicle yVMT Emissio n ns after n n ns after after

e . from Reducti - . | Reducti | adoptin adopting
Populati ns from adoptin | Reducti
Categ BEMFAC on on g Paviey | &
on BEVIFAC g on
ory (VMT/d (tons/d from Paviev | from from Pavley | LCFS
ay) ay) Pavley | (tonsy d LCES LCFS & LCFS | (MMTCO2/y
4 (tonsg/d (tons/d | (tons/d ear)
ay)
ay) ay) ay)
1,345,4

LDA 150,993 oa 524.74 111.95 412.79 | 10.00% 41.28 37151 0.12

LDT1 51,653 | 476,644 | 232.71 48.18 184.53 | 10.00% 18.45 166.08 0.05

LDT2 78,059 | 718,092 | 357.16 51.73 305.43 | 10.00% 30.54 274.89 0.09

MDV 38,528 | 371,611 | 251.35 33.28 218.07 | 10.00% 21.81 196.26 0.06

Total | 319,232 2’97101'7 1'325'9 245.13 1'130'8 10.00% | 112.08 1'028'7 0.32

Notes: EF= emission factor; CO,e = carbon dioxide equivalent; MT= metric tons.

' GWP values are 100-year warming potentials from IPCC's Third Assessment Report (IPCC 2001).

22008 VMT estimates are interpolated from 2005 and 2035 values, based on SACOG's SACSIM Traffic Model.
Source: Data compiled by AECOM 2010.
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