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Executive Summary

A greenhouse gas (GHG) emissions inventory identifies the major
sources and quantities of GHG emissions produced by community
activities and City government facilities and operations within a
jurisdiction’s boundaries for a given year. Estimating GHG
emissions enables local governments to establish an emissions
baseline, track emissions trends, identify the greatest sources of
GHG emissions within their jurisdiction, set targets for future
reductions, and create an informed mitigation strategy based on
this information.

This Inventory includes a 2005 baseline inventory of GHG
emissions from community activities and City government facilities
and operations within the city!, and a 2020 business-as-usual
forecast of how emissions in Grover Beach would change if no
further actions are implemented to reduce those emissions. It is
important to note that the City government operations inventory is a
subset of the community inventory, meaning that the city
government’'s emissions are included within the community
inventory.

The community inventory is divided into six sectors, or sources of
emissions: transportation, residential energy use, commercial and
industrial energy use, solid waste, off-road vehicles and equipment,
and wastewater. The City government inventory provides a more
detailed analysis of emissions resulting from City-owned or -
operated buildings, fleet vehicles, and lighting; water and sewage
transport; City-generated solid waste; and employee commute
travel.

What are Greenhouse
Gases (GHGs)?

Gases that trap heat in the
Earth’s atmosphere are called
greenhouse gases, or GHGs.
GHGs include carbon dioxide,
methane, nitrous oxide, and
fluorinated gases. While
many of these gases occur
naturally in the atmosphere,
modern human activity has
led to a steep increase in the
amount of GHGs released
into the atmosphere over the
last 100 years. Collectively,
these gases intensify the
natural greenhouse effect,
thus causing global average
surface temperatures to rise,
which in turn affects global
climate patterns. GHGs are
often quantified in terms of
CO, equivalent, or CO,e, a
unit of measurement that
equalizes the potency of
GHGs.

Source:_Intergovernmental Panel
on Climate Change (IPCC),
2007

Y In this report, the term “city” refers to the area inside the jurisdictional boundary of the City of Grover
Beach, whereas “City government” refers to those activities which are under the operational control of

City agencies.
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GHG EMISSIONS INVENTORY UPDATE

In 2009, PMC prepared a 2005 baseline inventory of Grover Beach’s community-wide and City
government emissions. Changes to GHG accounting protocols have prompted an update to the
emissions inventory and in 2012 Rincon Consultants conducted a peer-review and update to the
Inventory. This Inventory is the updated assessment of GHG emissions in Grover Beach.

Rincon updated the Inventory methodology, emissions coefficients, and data for consistency
with current protocols, including the Local Government Operations Protocol (LGOP) version 1.1
(May 2010), for the city government inventory, and the Association of Environmental
Professionals (AEP) California Community-wide GHG Baseline Inventory Protocol (AEP
Protocol) (June 2011) and ICLEI International Local Government GHG Emissions Analysis
Protocol (IEAP) (October 2009), for the community-wide inventory. Rincon also updated the
Inventory to include all emissions sectors within the discretionary action authority of the City.
The primary additions and revisions to the updated Inventory include the following:

e Calculation of emissions from additional off-road vehicle and equipment categories (lawn
and garden equipment, construction equipment, industrial equipment, and light
commercial equipment) for the community-wide inventory.

e Incorporation of improved emissions factors from the LGOP version 1.1.

¢ Incorporation of a refined methodology for on-road transportation emissions. The 2012
methodology estimates vehicle miles traveled (VMT) based on an origin-destination
approach using the regional travel demand model and excludes vehicle trips that pass
through the city. Transportation-related GHG emissions were then calculated using the
California Air Resources Board (CARB) Emissions Factor 2011 (EMFAC2011) software.

o Corrections to baseline electricity and natural gas consumption data, and waste stream
profile data.

¢ Inclusion of updated population and employment projections using the San Luis Obispo
Council of Governments’ (SLOCOG) 2040 Population, Housing & Employment Forecast
(August 2011) and SLOCOG's March 6, 2013 staff report titled "Correction to the 2040

Page 2 City of Grover Beach
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Regional Growth Forecast (RGF) Employment Estimates and Potential Changes to

Regional Housing Needs Allocation.”

As a result of the Inventory update, Grover Beach’'s community-wide 2005 baseline
emissions increased by 7,150 metric tons of carbon dioxide equivalent (CO,e) emissions
and 2020 forecast increased by 8,793 metric tons CO,e compared to the September 2009

inventory.

COMMUNITY-WIDE GHG INVENTORY RESULTS

The community of Grover Beach emitted
approximately 48,169 metric tons of COe
emissions in the baseline year 2005. As shown
in Figure ES-1 and Table ES-1, the
transportation  sector was the largest
contributor to emissions (38.5%), producing
approximately 18,549 metric tons of CO,e in
2005. Transportation sector emissions are the
result of diesel and gasoline fuel used in
vehicles traveling on local roads and state
highways within the jurisdictional boundaries of
Grover Beach. Emissions from electricity and
natural gas consumed in the residential sector
were the next largest contributor (33.0%),
producing approximately 15,915 metric tons of
COse. Electricity and natural gas consumed in

FIGURE ES-1: 2005 COMMUNITY

GHG EMISSIONS BY SECTOR

Waste 5.5%

Off-Road 10.5%

Residential 33.0%

Transportation

38.5% Commercial /

Industrial 12.5%

the commercial/industrial sector accounted for a combined 12.5% of the total. Emissions from
off-road vehicles and equipment comprised 10.5% of the total, and emissions from solid waste

comprised 5.5% of the total.

2 SLOCOG's 2040 Population, Housing & Employment Forecast (AECOM, August 2011) includes population,
housing, and employment projections developed based on an analysis of historic growth and economic trends.
See http://library.slocog.org/PDFEs/SpecialProjects/SLOCounty2040RegionalGrowthForecast aug2011.pdf for

details. Grover Beach'’s job projections were revised as noted in SLOCOG’s March 6, 2013 staff report titled
"Correction to the 2040 Regional Growth Forecast (RGF) Employment Estimates and Potential Changes to

Regional Housing Needs Allocation.”

City of Grover Beach Page 3 ‘
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TABLE ES-1: 2005 COMMUNITY-WIDE GHG EMISSIONS BY SECTOR

COze 15,915 6,033 18,549 5,034 2638 | 48,169
(metric tons)

MUNICIPAL OPERATIONS GHG INVENTORY RESULTS

City government operations and facilities produced approximately 1,344 metric tons of CO.e in
2005. As displayed in Figure ES-2, this is approximately 2.8% of total community-wide
emissions in the city. City government emissions are comprised of employee commute trips,
waste, streetlight electricity, energy consumption from water and sewage facilities, building
energy, vehicle fleet fuel consumption, and miscellaneous equipment. The vehicle fleet was by
far the largest contributor to the City’s emissions (70.8%) producing 952 metric tons of CO.e.
(Refer to Figure ES-3 and Table ES-2) The second largest contributor (15.4%) was from
energy consumption in City-owned and -operated water delivery facilities.

FIGURE ES-2: CITY GOVERNMENT FIGURE ES-3: 2005 CITY
PORTION OF COMMUNITY-WIDE GHG GOVERNMENT OPERATIONS GHG
EMISSIONS EMISSIONS BY SECTOR

Employee Commute
0.5%

Municipal 2.8%

Streetlights & Traffic
Signals 5.1%

i Water
Vehicle Delivery 15.4%

Fleet 70.8%

Wastewater
Facilities 0.8%

Solid Waste 0.2%

Buildings & Facilities
7.2%
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City government operations emissions are a subset of the total community-wide emissions as
outlined above. However, similar to the way in which businesses and factories perform their own
facility-scale GHG Inventories, this Inventory analyzes City emissions separately to identify
opportunities for cost-savings and emissions-reductions in the future. The methodology for
estimating emissions from local government operations is guided specifically by the LGOP
version 1.1 developed by the California Air Resources Board, ICLEI — Local Governments for
Sustainability, and the California Climate Registry.

TABLE ES-2: 2005 CITY GOVERNMENT EMISSIONS BY SECTOR

CO.e 952 7 207 10 3 1,344
(metric tons)

DATA LIMITATIONS

This Inventory captures the major sources of GHGs caused by activities within the city per
standard practice. However, it is important to note that some likely emission sources were not
included in the Inventory either because of privacy laws, lack of data, or a lack of reasonable
methodology for calculating emissions. It is estimated that these sources not included in the
inventory comprise less than 5% of total emissions in the city. It is likely that as GHG inventories
become more common, methodology and accessibility to data will improve.

The sources that could not be included due to privacy laws, lack of data availability, and/or a
reasonable methodology include the following:

o Refrigerants from City government operations facilities and vehicles, and the community-
at-large;

¢ Freight and passenger trains; and
e Propane, wind or solar energy consumed by the community-at-large.

These limitations are explained further in this document.
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FIGURE ES-4: 2020 CITY OF GROVER BEACH
BUSINESS-AS-USUAL GHG EMISSIONS FORECAST

70,000
60,000
Waste
50,000
o, m Off-Road
O
“ 40,000
E ® Transportation
|_
o
'E 30,000 +
% ® Commerciall Industrial
20,000 -
Residential
10,000 +—— |

2005 2020

Year

The GHG emissions forecast provides a “business-as-usual estimate,” or scenario, of how
emissions will change in the year 2020 if consumption trends and behavior continue as they did
in 2005, absent any new federal, state, regional, or local policies or actions that would reduce
emissions. The year 2020 was selected for the forecast in order to maintain consistency with AB
32.

As shown in Figure ES-4 and Figure ES-5, if consumption trends continue the pattern
observed in 2005 (i.e., under business-as-usual conditions), emissions will reach 57,794 metric
tons of CO,e by 2020, or an 20.0% increase over 2005 baseline levels (projections based on
population and employment growth). This growth is due to projected increases in population and
jobs within the City.
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With this information, the City can make an informed determination regarding a reduction target.
In conformance with the State of California’s recommended reduction of 15% below present
levels by 2020 (see Figure ES-5).°

FIGURE ES-5: BUSINESS-AS-USUAL FORECAST IN RELATION TO

STATE-RECOMMENDED REDUCTION TARGET

60,000 Business-as- \
usual forecast
57,794 metric
55,000 tons CO,e by
’ 2020
- Actual
o Reduction
@ 50,000 2005 bacat = 16,850
c aseline -
o level = metric
o 48,169 metric tons COze
E 45,000 tons CO,e by 2020
=
15% below 2005
40,000 baseline levels =
’ 40,944 metric tons
CO,e by 2020 /
35,000 |
2005 2020

Year

3 Signed by Governor Schwarzenegger in June 2005, Executive Order S-3-05 establishes the goal of
reducing GHG emissions to 2000 levels by 2010; reducing GHG emissions to 1990 levels by 2020; and
reducing GHG emissions to 80 percent below 1990 levels by 2050. 1990 emissions levels are understood
to be equivalent to 15% below current emissions levels. The AB 32 Climate Change Scoping Plan
(2008), page 27 states that CARB encourages local governments to “move toward establishing similar
goals for community emissions that parallel the State commitment to reduce GHG emissions by

approximately 15 percent from current levels by 2020".
City of Grover Beach Page 7 ‘
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1. Introduction

This section introduces the Inventory, defines key terms used throughout the Inventory, and
provides an overview of climate change science and regulation in California.

1.1 PURPOSE OF A GHG INVENTORY

This Inventory represents completion of the first step in the City’s climate action process.
Quantifying recent-year emissions is essential to establish: 1) a baseline against which to
measure future emission levels, and 2) an understanding of where the highest percentages of
emissions are coming from, and, therefore, the greatest opportunities for emissions reductions.
This Inventory presents estimates of GHG emissions in 2005 resulting from the community as a
whole.

1.2 CLIMATE CHANGE - SCIENTIFIC BACKGROUND

Scientific consensus holds that the world’'s
FIGURE 1-1: population is releasing GHGs faster than the
THE GREENHOUSE EFFECT earth’s natural systems can absorb them.
These gases are released as by-products of
fossil fuel combustion, waste disposal,
energy use, land-use changes, and other
— Radiated human activities. This release of gases,
solar radiation aut o 3pacs such as carbon dioxide (CO,), methane
(CH,), and nitrous oxide (N,O), creates a
blanket around the earth that allows light to
pass through but traps heat at the surface
preventing its escape into space (Figure 1-
1). Known as the greenhouse effect, models
r _ show that this phenomenon will lead to a 2°F
X . to 10°F temperature increase over the next
100 years. The Intergovernmental Panel on
Climate Change (IPCC) warns that most of
the warming observed over the last 50 years is attributable to human activities.*

Source: Tufts University

4 Intergovernmental Panel on Climate Change. Fourth Assessment Report, Working Group 1. 2007.
Climate Change 2007: The Physical Science Basis, Summary for Policy Makers.

Page 8 City of Grover Beach
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Although used interchangeably, there is a difference between the terms “climate change” and
“global warming.” According to the State, climate change refers to “any to any long-term
change in average climate conditions in a place or region, whether due to natural causes or
as a result of human activity.® Global warming, on the other hand, is an average increase in
the temperature of the atmosphere caused by increased GHG emissions from human activities.®
The use of the term ‘climate change’ is becoming more prevalent because it encompasses all
changes to the climate, not just temperature. Additionally, the term ‘climate change’ conveys
temporality, implying that climate change can be slowed with the efforts of local, regional, state,
national, and world entities.

Changes in the earth’s temperature will have impacts for residents and businesses of the City of
Grover Beach. Some of the major impacts to the Central Coast expected to occur include the
following, separated by sector:” ®

o Coastline: The San Luis Obispo coastline could face inundation as a result of sea level
rise and global warming. As temperatures rise, the ocean waters rise as well due to
thermal expansion and the melting of glaciers and snowpack. The state’'s 2009 Climate
Change Impacts Assessment (the 2009 Scenarios Project) estimates that sea levels will
rise by 12 to 18 inches by 2050 and 21 to 55 inches by 2100. This level of sea rise has
the potential to negatively affect groundwater salination as well as the size and
attractiveness of local beaches, which could affect property values and the tourism
industry;

e Reduced Water Supply: The 2009 Scenarios Project estimates a decrease in
precipitation of 12 to 35% by 2050. In addition, more precipitation may fall as rain rather
than snow, which wil cause snow to melt earlier in the year and not in the warmer, drier
months when water is in higher demand;

> California Natural Resources Agency. 2009 California Climate Adaptation Strategy Discussion Draft.
August 2009.

® U.S. Environmental Protection Agency, Climate Change website. http://www.epa.gov/climatechange/,
accessed August 5, 2009.

" california Climate Change Center. Our Changing Climate: Assessing the Risks to California (2006),
www.climatechange.ca.gov

8 california Natural Resources Agency, 2009.

City of Grover Beach Page 9 ‘
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e Agriculture: Climate change could cause a shift in the type and location of agriculture in
the area. As saltwater intrudes into coastal aquifers and groundwater resources
decrease, it is possible that some crops will be forced out of the area, which affects the
local economy and food supply. Water supplies to agriculture may be 20 to 23% below
demand targets between 2020 and 2050.

e Public Health: Climate change could potentially threaten the health of residents of
Grover Beach. Heat waves may have a major impact on public health. There is also
expected to be an increase in allergenic plant pollen and an increase in the frequency of
wildfires.

Although one city cannot resolve the issue of climate change, local governments can make a
positive impact through cumulative local action. Cities and counties have the ability to reduce
GHG emissions through effective land use and transportation planning, wise waste
management, and the efficient use of energy. The City can achieve multiple benefits including
lower energy bills, improved air quality, economic development, reduced emissions, and better
quality of life through:

o Energy efficiency in city facilities and vehicle fleet;

e Sustainable purchasing and waste reduction efforts;
e Land use and transportation planning; and

e Preparing for sea level rise.

This Inventory serves as a baseline measurement for implementing and tracking the
effectiveness of these efforts.

1.3 CLIMATE CHANGE - LEGISLATIVE BACKGROUND

California continues to be a leader in addressing climate change in the United States and in the
world. In June of 2005, Governor Schwarzenegger issued a landmark Executive Order
establishing progressive GHG emissions targets for the entire state. Executive Order S-3-05
makes the following goals:

e By 2010, reduce GHG emissions to 2000 levels;

e By 2020, reduce GHG emissions to 1990 levels;

Page 10 City of Grover Beach
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e By 2050, reduce GHG emissions to 80% below 1990 levels.

To support these reduction targets, the California legislature adopted AB 32 (the California
Global Warming Solutions Act of 2006). The law requires CARB to develop regulatory and
market mechanisms that will reduce GHG emissions to 1990 levels by 2020 as shown in Figure
1-2 below. To achieve this goal, CARB developed a set of early action measures in 2007 for
priority implementation in 2010. These early action measures became part of the AB 32
implementation plan, or Scoping Plan, approved in December 2008. The Scoping Plan identifies
a variety GHG reduction activities including direct regulations, monetary and non-monetary
incentives, voluntary actions, market-based mechanisms such as a cap-and-trade, and an
implementation fee regulation to fund the program. The Scoping Plan also identifies local
governments as ‘essential partners’ and calls for cities and counties to adopt GHG reduction
targets consistent with AB 32.

FIGURE 1-2: CALIFORNIA GHG EMISSIONS AND TARGETS

700
~174 MMTCO,E Reduction
600 -
2 500 - 1990 Emission Baseline
S~ \
5
L 3 400
s 2
L S
=& 300
c A 7]
S 3
S 200 .
80% Reduction
~341 MMTCO,E
100 + y
0 T T T T .
1990 2000 2010 2020 2050
Year

In support of the AB 32 reduction targets, California adopted Senate Bill (SB) 97 in August 2007
which formally acknowledges that climate change is an important environmental issue that
requires analysis under the California Environmental Quality Act (CEQA). In response to SB 97,

City of Grover Beach Page 11
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the Governor’'s Office of Planning and Research (OPR) submitted their proposed amendments
to the state CEQA Guidelines for GHG emissions in April 2009. These proposed amendments
will provide guidance to public agencies regarding the analysis of mitigation and the effects of
GHG emissions in CEQA documents. The Natural Resources Agency is required to certify and
adopt the amendments before January 1, 2010.°

At the same time, the State is working to form regional approaches to reducing GHG emissions
in response to the passage of Senate Bill 375 (SB 375). SB 375 (Steinberg) aims to reduce
GHG emissions by linking transportation funding to land use planning. It also requires
Metropolitan Planning Organizations, including the San Luis Obispo Council of Governments, to
include a Sustainable Communities Strategy (SCS) in their Regional Transportation Plans
(RTPs) for reducing suburban sprawl. It also creates incentives for implementation of the
sustainable communities strategies and sustainable transportation plans. Additional efforts are
underway to affect the overall transportation sector by mandating fewer emissions from
vehicles, including Assembly Bill 1493 (Pavley), signed into law in 2002, which will require
carmakers to reduce emissions from new passenger cars and light trucks beginning in 2009.
The US EPA approved the new emissions standards in June 2009.

The State is also preparing for climate change resiliency in order to adapt to the inevitable
effects of climate change. In November 2008, Governor Schwarzenegger signed Executive
Order S-13-08 which asked the Natural Resources Agency to identify how state agencies can
respond to rising temperature, changing precipitation patterns, sea level rise, and extreme
natural events. The Order requires the Natural Resources Agency to develop a Climate
Adaptation Strategy (CAS) to analyze climate change impacts to the state and recommend
strategies to manage those threats. The Natural Resources Agency released a discussion draft
of the CAS in August 2009.

1.4 PLANNING PROCESS

The California Air Resources Board (ARB) provides a framework for local communities to
identify and reduce GHG emissions, organized along six steps as represented in Figure 1-3.*°

® Governor's Office of Planning and Research (OPR). Proposed CEQA Guideline Amendments for
Greenhouse Gas Emissions. April 2009.

19 california Air Resources Board. Local Government Toolkit, http://www.coolcalifornia.org/local-

government
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FIGURE 1-3: PLANNING PROCESS
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This report represents the completion of the first step, and provides a foundation for future work
to reduce GHG emissions in the City of Grover Beach.

1.5 LOCAL SUSTAINABILITY AND CLIMATE CHANGE MITIGATION
ACTIVITIES

Many of the air pollution programs already in place throughout San Luis Obispo County reduce
ozone forming pollutants and toxic emissions, but they also have ancillary benefits and reduce
GHG emissions. The county, cities, and the Air Pollution Control District (APCD) implement
rules and regulations, clean fuels programs, CEQA mitigations measures, grants,
Transportation Choices Programs, pollution prevention activities, energy efficiency and
conservation measures, water conservation programs, partnerships, and general public
outreach that directly or indirectly address climate change and reduce GHG emissions.
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The APCD Board approved the first report or plan to address climate change in the county. The
plan, Options for Addressing Climate Change in San Luis Obispo County (2005) identifies the
following seven actions that could be implemented to specifically address GHGs at the local
level:

1) Prepare a countywide inventory of GHG emissions;

2) Target a percentage of mitigation grant funds for GHG emission reductions;

3) Evaluate and quantify the GHG reduction benefits from existing district programs;
4) Develop public education and outreach campaigns on climate change;

5) Encourage and provide support for local governments to join Cities for Climate
Protection program;

6) Develop partnership with Cal Poly for addressing climate change; and
7) Join the California Climate Registry and encourage local industry participation;

As of November 2008, the APCD has initiated, promoted, or supported all of the implementation
actions to address climate change and reduction of GHG emissions in the county. The APCD
joined the California Climate Registry and conducted its GHG emissions inventory in the fall of
2008. The APCD facilitates regular meetings of Climate Change Stakeholders, a local group of
city and county representatives that shares resources to address climate change. To encourage
and support local GHG emissions inventories, the APCD is providing technical assistance to all
of the incorporated cities to assist or perform GHG County government operations and
community-wide emissions inventories, similar to this Inventory, for all of the incorporated cities
in the county.

The APCD also coordinates the Central Coast Clean Cities Coalition (C5). C5 is a partnership of
public/private entities whose goal is to promote the use of alternative fuels vehicles (AFV) on the
Central Coast. By working with area fleet operators, C5 sponsors training seminars, public
events and grant funding workshops related to use of alternative fuels.

The City of Grover Beach has been pursuing energy efficiencies through such measures as:

e The purchase of more energy efficient vehicles;
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e Upgrading lighting, including city streetlights, traffic signals and municipal buildings and
grounds;

o Replacement of three pumps for existing sewer operations with a gravity line (currently
under construction); and

¢ Completion of an Investment Grade Audit of all municipal facilities and identification of
energy efficiencies that the city will pursue in 2009-10. Potential energy efficiency
improvements include: installing or upgrading building, computer, and vending machine
controls, HVAC replacements, lighting and trafic signal upgrades replacing windows, and
consideration of possible solar photovoltaic project.

1.6 GHG EMISSIONS INVENTORY UPDATE

In 2009, PMC prepared an inventory of Grover Beach’'s 2005 community-wide and City
government emissions. Changes to GHG accounting protocols have prompted an update to the
emissions inventory and in 2012 Rincon Consultants conducted a peer-review and update to the
Inventory. This Inventory is the updated assessment of GHG emissions in Grover Beach.

Rincon updated the Inventory methodology, emissions coefficients, and data for consistency
with current protocols, including the Local Government Operations Protocol (LGOP) version 1.1
(May 2010), for the city government inventory, and the Association of Environmental
Professionals (AEP) California Community-wide GHG Baseline Inventory Protocol (AEP
Protocol) (June 2011) and ICLEI International Local Government GHG Emissions Analysis
Protocol (IEAP) (October 2009), for the community-wide inventory. Rincon also updated the
Inventory to include all emissions sectors within the discretionary action authority of the City.
The primary additions and revisions to the updated Inventory include the following:

e Calculation of emissions from additional off-road vehicle and equipment categories (lawn
and garden equipment, construction equipment, industrial equipment, and light
commercial equipment) for the community-wide inventory.

e Incorporation of improved emissions factors from the LGOP version 1.1.

e Incorporation of a refined methodology for on-road transportation emissions. The 2012
methodology estimates vehicle miles traveled (VMT) based on an origin-destination
approach using the regional travel demand model and excludes vehicle trips that pass
through the city. Transportation-related GHG emissions were then calculated using the
California Air Resources Board Emissions Factor 2011 (EMFAC2011) software.
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e Corrections to baseline electricity and natural gas consumption data, and waste stream
profile data.

¢ Inclusion of updated population and employment projections using the San Luis
Obispo Council of Governments’ (SLOCOG) 2040 Population, Housing &
Employment Forecast (August 2011) and SLOCOG's March 6, 2013 staff report
titted "Correction to the 2040 Regional Growth Forecast (RGF) Employment
Estimates and Potential Changes to Regional Housing Needs Allocation.”

As a result of the Inventory update, Grover Beach’s community-wide 2005 baseline
emissions increased by 7,150 metric tons CO,e and 2020 forecast increased by 8,793
metric tons CO,e compared to the September 2009 inventory.
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2. Community and Government Operations Inventory
Methodology

The first step toward reducing GHG emissions is to identify baseline levels and sources of
emissions in the city. This information can later inform the selection of a reduction target and
possible reduction measures to be included in a climate action plan.

This section outlines the methodology used to calculate the community and City government
operationsll inventories, including the difference between the two inventories, and the data
collection process, data sources, GHG emission scopes, data limitations, and means of
calculation.

2.1 BASELINE AND FORECAST YEARS

The year 2005 was selected as the baseline year for the Inventory due to the availability of
reliable data and consistency with other cities in San Luis Obispo County. The State of
California uses 1990 as a reference year to remain consistent with the Kyoto Protocol, and also
because it has well-kept records of transportation trends and energy consumption in that year.
However, cities and counties throughout California typically elect to use 2005 or 2006 as a
baseline year because of the more reliable recordkeeping from those years and because of the
large amount of growth that has occurred since 1990.

This Inventory™ uses a forecast year of 2020 to be consistent with the State of California GHG
Inventory forecast year and AB 32 target, both of which reference 2020. In addition, it is likely
that any forecast considerably beyond 2020 would have a significant margin of error because of
unknown population growth rates and new technology.

2.2 THE TWO INVENTORIES: COMMUNITY-WIDE AND CITY GOVERNMENT
OPERATIONS

This Inventory is separated into two sections, community-wide and City government operations.

" n this report, the term ‘city’ refers to the incorporated area (the jurisdictional boundary of the City of
Grover Beach), whereas ‘City government’ refers to those activities that are under the operational control
of City departments or agencies. ‘Community-wide’ or ‘community’ refers to all activities within the city (as
defined above), including those from businesses, industrial processes, residents, vehicles, and City
government operations.

12 california Greenhouse Gas Inventory, http://www.arb.ca.gov/cc/inventory/inventory.htm
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It is important to note that the City government operations inventory is a subset of the
community inventory, meaning that all City government operations are included in the
commercial/industrial, transportation, waste, or ‘other’ categories of the community-wide
inventory. The City’s government operations inventory should not be added to the community
analysis; rather it should be looked at as a slice of the complete picture as illustrated in Figure
2.1. Although City operations are a small contributor to the community’s overall emissions
levels, an inventory allows the City to track its individual facilities and vehicles and to evaluate
the effectiveness of its emissions reduction efforts at a more detailed level.

FIGURE 2-1: THE RELATIONSHIP BETWEEN
COMMUNITY-WIDE AND CITY GOVERNMENT INVENTORIES

Community-Wide
GHG Inventory

Cc ial/
Residential ommerlea Transportation Solid Waste Off-Road
Industrial

Once completed, these inventories provide the basis for policy development, the quantification
of emissions reductions associated with proposed measures, the creation of an emissions
forecast, and the establishment of an informed emissions reduction target.

2.3 DATA COLLECTION AND METHODOLOGY

Creating the community and City government operations emissions inventories required the
collection of information from a variety of sources. Sources for community data included the
Pacific Gas and Electric Company (PG&E), the Southern California Gas Company, Caltrans,
Cal-Recycle, and the San Luis Obispo Integrated Waste Management Authority. City
government operations data sources included PG&E, the Southern California Gas Company,
the South County Sanitary District, and documentation from multiple City departments including
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planning, public works, fleet maintenance, administrative services and more. Data from the year
2005 were used in both inventories, with the following exceptions:

1) A subset of waste data by type was not available for 2005; therefore, this study utilizes a
California statewide waste characterization study conducted in 2003-2004;

2) City employee commuting trips were calculated using an employee survey conducted in
2009; and

3) Propane, wind and solar power used in the community.

For community activities and City government operations, emissions sources are categorized by
scope. Scopes help us identify where emissions originate from and what entity retains
regulatory control and the ability to implement efficiency measures. The scopes are illustrated in
Figure 2-2 and defined as follows:

e Scope 1. Direct emissions sources located within the community, mostly from the
combustion of fuels. Examples of Scope 1 sources include use of fuels such as gasoline
and natural gas;

e Scope 2. Indirect emissions that result because of activites within the community, limited
to electricity, district heating, steam and cooling consumption. An example of a Scope 2
source is purchased electricity used within the community. These emissions should be
included in the community-wide analysis, as they are the result of the community's
electricity consumption; and

e Scope 3. All other indirect emissions that occur as a result of activity within the
community. Examples of Scope 3 emissions include methane emissions from solid
waste generated within the community which decomposes at landfills either inside or
outside of the community.
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FIGURE 2-2:
GHG EMISSION SCOPES
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Source: NZBCSD (2002), The Challenge of GHG Emissions: the “why” and “how” of accounting and reporting for GHG
emissions: An Industry Guide, New Zealand Business Council for Sustainable Development, Auckland

Appendices A and B of this report separate the community and City government operations
emissions by scope. Each sector is labeled with a 1, 2, or 3 that corresponds to the scopes
above.

2.4 DATA SOURCES

The data used to complete this Inventory came from multiple sources, as summarized in Tables
2-1 and 2-2. Utility providers supplied electricity and natural gas consumption data associated
with commercial, industrial, residential, and City government buildings in 2005. Vehicle miles
traveled (VMT) was provided by Fehr and Peers and calculated using SLOCOG’s Regional
Travel Demand model. These data sources are further explained in the sector-specific
discussions of this document.
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TABLE 2-1: DATA SOURCES FOR COMMUNITY ANALYSIS, 2005

Electricity Consumption | Therms PG&E

PG&E

kWh Southern California
Gas Company

Residential Natural Gas
Consumption

VMT excluding pass Average Weekday

through trips Daily VMT Fehr & Peers

Transportation

. California Air
Emissions from off-road | Tons/year of N,O, CO,,
Off-Road Vehicles and | g ioment and C>|/—| 2 2 | Resources Board
Equipment 4 OFFROAD2007 model
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TABLE 2-2: DATA SOURCES FOR CITY GOVERNMENT
OPERATIONS ANALYSIS, 2005

Electricity Consumption | Therms PG&E

Buildings Natural Gas Southern California
: kWh
Consumption Gas Company

Sample of Employee Commuter Survey
Employee Commute Commuting Patterns Annual VMT (June 2009)

Water/Sewage Electricity Consumption Billing Records

2.5 DATA LIMITATIONS

It is important to note that calculating community-wide GHG emissions with precision is a
complicated task. The ICLEI CACP software relies on numerous assumptions and is limited by
the quantity and quality of available data. Because of these limitations it is useful to think of any
specific number generated by the model as an approximation of reality, rather than an exact
value. The city’s actual 2005 GHG emissions are likely to be slightly greater than what are
reported in this document due to three main factors: 1) data limitations, 2) privacy laws, and 3) a
lack of a reasonable methodology to collect or model emissions data. The following paragraphs
highlight emissions that cannot be included in a GHG Inventory under current science and
policy direction, or lack of reliable data.
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Data Limitations

Lack of available data prevented the calculation of emissions from community-wide freight and
passenger trains, propane use and City government operations refrigerants. For rail and
equipment emissions, the California Air Resources Board OFFROAD 2007 software provides
emissions data; however, these numbers are aggregated for the entire San Luis Obispo County
area, including incorporated, unincorporated, and State or federally owned land.

Lack of data availability also prevents the calculation of emissions from propane (liquefied
petroleum gas, or LPG) created in the city’s boundaries. Propane is basically an unregulated
fuel in California (except for storage and safety issues which are regulated). Because it is an
unregulated commodity, no data is collected by the state on propane sales or usage. Another
sector that was excluded from the inventory is City government operations refrigerants. The City
of Grover Beach made a best effort to gather data on the amount of refrigerants consumed by
fleet vehicles, HVAC systems, and City government operations facilities; however City records
were not suited to this purpose. It is recommended that the City look into amending its record
keeping so that the amount of refrigerants purchased and consumed within a year is recorded.

Privacy Laws

This Inventory does not separately analyze site-level emissions from specific sources such as
refineries, landfills, and large industrial emitters. The emissions from industrial energy
consumption and related transportation are included under the commercial/industrial category,
but will not be analyzed independently as part of this Inventory. This is for two reasons:

1) State privacy laws prevent us from obtaining site-level energy consumption data from
utility providers. Notably the California Public Utilities Commission 15/15 rule,*® prevent
us from analyzing industrial emissions separately from commercial emissions, and

2) It is the responsibility of the emitter, whether it is a large refinery or household, to
perform their own energy audit and subsequent reduction process. Efforts to require site-
level energy audits and GHG emissions reporting are being continually expanded and
required by the California Climate Action Registry, U.S. Environmental Protection
Agency, and California Air Resources Board.

13 commercial and Industrial Electricity and Natural Gas were combined into one section due to the
California 15/15 rule. The 15/15 rule was adopted by the California Public Utilities Commission in the
Direct Access Proceeding (CPUC Decision 97-10-031) to protect customer confidentiality.
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Lack of a reasonable methodology

Similarly, protocol and methodological barriers prevent us from including all emissions from the
treatment and movement of water consumed by the community. Waste water treatment in the
city is provided outside of city limits, at a facility serving the Cities of Arroyo Grande and Grover
Beach and the unincorporated community of Oceano. The emissions from the treatment facility
are the responsibility of the jurisdiction in which these facilities are located. As a result, if the
total emissions from all water consumed within the city were included in the inventory regardless
of its source, emissions generated within other jurisdictions would be double-counted. As such,
this Inventory only includes emissions from the electricity and natural gas consumed by water
treatment facilities within the city’s jurisdictional boundary, such as lift stations and pumps.
Because the treatment facility is managed by a Joint Powers Association (JPA) which has
operational control of the facility, all emissions from water treatment facilities used to serve the
city are not included in the City government operations Inventory.

Lastly, there is a lack of reasonable methodology for estimating lifecycle emissions for the
community. Lifecycle emissions are emissions associated with the production and disposal of
items consumed by a community. For instance, a lifecycle assessment would estimate the
emissions associated with the planning, production, delivery, and disposal of each car currently
in the city. In contrast, this analysis only captures how much that car drives within the city.

Despite these limitations, the Clean Air and Climate Protection (CACP) software 2009 and
ICLEI methodology provide the best-available snapshot of the city's GHG emissions.
Additionally, the CACP tool is utilized to promote consistency among municipalities throughout
the country and the world. Sector-specific data limitations or methodological issues are
explained thoroughly in Appendices C and D.

However, it is important to note that the emissions identified in this report are primarily GHGs
that the community has directly caused and has the ability to reduce through implementation of
conservation actions, a Climate Action Plan, or corresponding efforts.

4 The Clean Air and Climate Protection (CACP) software 2009 was developed by the State and Territorial
Air Pollution Program Administrators and the Association of Local Air Pollution Control Officials
(SAPPA/ALAPCO), the International Council for Local Environmental Issues (ICLEI), and Torrie Smith
Associates.
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2.6 CLEAN AIR AND CLIMATE PROTECTION SOFTWARE 2009

The City government operations and community-wide inventories use the Clean Air and Climate
Protection (CACP 2009) software package developed by ICLEI in partnership with the National
Association of Clean Air Agencies (NACAA) and Torrie Smith Associates. This software
calculates emissions resulting from energy consumption, vehicle miles traveled, and waste
generation. The CACP software calculates emissions using specific factors (or coefficients)
according to the type of fuel used.

CACP aggregates and reports the three main GHG emissions (CO,, CH4;, and N,O) and
converts them to equivalent carbon dioxide units, or CO,e. Equalizing the three main GHG
emissions as CO.e allows for the consideration of different GHGs in comparable terms. For
example, methane (CH,) is twenty-one times more powerful than carbon dioxide on a per weight
basis in its capacity to trap heat, so the CACP software converts one metric ton of methane
emissions to 21 metric tons of carbon dioxide equivalents.™

The emissions coefficients and quantification method employed by the CACP software are
consistent with national and international inventory standards established by the
Intergovernmental Panel on Climate Change (1996 Revised IPCC Guidelines for the
Preparation of National Inventories) and the U.S. Voluntary GHG Reporting Guidelines (EIA
form1605).

3. Community GHG Inventory Results

The City of Grover Beach contains primarily residential, commercial and industrial land uses. In
the 2005 baseline year, there were approximately 13,100 residents and 2,972 jobs in the city.*®
The following section provides an overview of the emissions caused by activities within the
jurisdictional boundary of the city and analyzes them in terms of scope, sector, source, and
population.

> The potency of a given gas in heating the atmosphere is defined as its Global Warming Potential, or
GWP. For more information on GWP see: IPCC Fourth Assessment Report, Working Group |, Chapter 2,
Section 2.10.

16 Baseline population and data for the year 2005 was obtained from SLOCOG’s Long Range Socio-
Economic Projections (Year 2030), prepared by Economics Research Associates (July 2006 Revision)

and U.S Census Bureau On the Maps tool.
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3.1

COMMUNITY-WIDE EMISSIONS BY SCOPE

Although there are countless items that can be included in a
community-wide emissions inventory, as discussed in Chapter 2,
this Inventory includes Scope 1, Scope 2, and Scope 3 sources
from the following sectors, consistent with ICLEI protocol:

Residential;
Commercial / Industrial;
Transportation;

Waste; and

Off-Road Vehicles and Equipment Emissions.

Table 3-1 summarizes the scopes of each sector in this analysis.

What are Scopes?

The key principles to
remember are that Scope 1
emissions are caused by
activities within the city and
emitted within the city (fuel
combustion), while Scope 2
emissions are caused by
activities within the city, but
most likely are emitted
outside of the city (electricity).
Scope 3 emissions are
indirect emissions, such as
waste decompaosition.

TABLE 3-1: EMISSION SOURCES INCLUDED
IN 2005 COMMUNITY INVENTORY BY SCOPE AND SECTOR

Residential Natural Gas Electricity —

Gasoline, Diesel &

Off-Road Compressed Natural

Gas
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FIGURE 3-1: 2005 COMMUNITY Including all sectors and scopes, the

community emitted approximately 48,169
GHG EMISSIONS BY SCOPE metric tons of CO,e in 2005. As shown in

Figure 3-1 and Table 3-2, the majority of
community GHG emissions were Scope 1
(74.4%), with Scope 2 (20.1%) and Scope 3
(5.5%) constituting the remainder.

Scope 1
74.4%

The largest portion of Scope 1 emissions
came from the transportation sector (refer to
Table 3-2 and Figure 3-1). These emissions
qualify as Scope 1 because they involve the
direct combustion of fuel within the
jurisdictional boundary of the city. The second
largest source of Scope 1 emissions was
residential natural gas use.

Scope 2
20.1%

Scope 3
5.5%

TABLE 3-2: 2005 COMMUNITY GHG EMISSION
PER SECTOR PER SCOPE (METRIC TONS OF CO,E)

Percentage of Total

0 0 0 0
COLe 74.4% 20.1% 5.5% 100%
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Residential energy use also generated the largest percentage of Scope 2 emissions; however,
the difference between this sector and the residential sector is minimal. Emissions from waste
operations account for the majority of Scope 3 emissions, with inventoried off-road equipment
contributing a minor portion.

3.2 ALL-SCOPE EMISSIONS BY SECTOR

As noted above, the community emitted approximately 48,169 metric tons of CO.e in calendar
year 2005. In addition to analyzing the data by scope, it can also be aggregated by sector. As
depicted in Figure 3-2 and Table 3-3 below, the transportation sector was the largest emitter
(38.5%) in 2005. Emissions from the residential sector were the next largest contributor
(33.0%), while the commercial and industrial sectors accounted for a combined 12.5% of the
total. Emissions from off-road vehicles and equipment comprised 10.5% of the total, and
emissions from solid waste comprised 5.5% of the total.

FIGURE 3-2: 2005 COMMUNITY GHG EMISSIONS BY SECTOR

Waste 5.5%

Off-Road 10.5%

Residential 33.0%

Transportation

38.5% Commercial /

Industrial 12.5%
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TABLE 3-3: 2005 COMMUNITY GHG EMISSIONS BY SECTOR

COze 15,915 6,033 18,549 5,034 2,638 48,169
(metric tons)

3.3 TRANSPORTATION FIGURE 3-3: COMMUNITY GHG

Of the total emissions in the transportation sector, an EMISSIONS BY EUEL TYPE
estimated 93.2% was due to gasoline consumption,

with the remaining 6.8% coming from diesel use (see Diesel

Figure 3-3). 6.8%

Using origin-destination analysis and the SLOCOG
Regional Travel Demand Model, three types of
vehicle trips were tracked in the city:

1. Internal-Internal: Vehicle trips that remained
inside the city

2. Internal-External and External-Internal:
Vehicle trips that have an ending or a Gasoline
beginning in the city 93.2%

3. External-External: Vehicle trips that pass through the city without originating or ending in
the city

Fehr & Peers calculated VMT for each of the three types of vehicle trips using the
recommendation of the Regional Target Advisory Committee (RTAC), the body responsible for
Senate Bill 375 target setting. VMT from trips of type 1, 2, and 3 (see above) were counted
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100%, 50%, and 0% respectively toward jurisdiction-generated VMT.'” The VMT results are
summarized in Appendix A. Annual VMT was then analyzed to determine GHG emissions from
vehicle travel using the EMFAC2011 software developed by the California Air Resources Board.
EMFAC2011 uses emissions rates for different types of vehicles in conjunction with travel
activity statistics to calculate vehicle based emissions in metric tons per day. For a detailed
description of the methodology used to estimate transportation-related emissions, please see
Appendix C.

3.4 THE BUILT ENVIRONMENT (RESIDENTIAL, COMMERCIAL,
INDUSTRIAL)

With all scopes aggregated, 45.5% of total community-wide emissions in the year 2005 came
from the “built environment.” The built environment is comprised of the residential, commercial,
and industrial natural gas and electricity consumption. This analysis does not include emissions
from other types of energy such as propane, solar, and wind due to lack of reliable sales,
construction, or consumption data. The commercial and industrial sectors are combined in this
Inventory due to the mandatory aggregating of commercial and industrial data by PG&E
previously referenced.

In 2005, emissions from the built environment were split 72.5%-27.5% between the residential
sector and the commercial/industrial sector (see Figure 3-4). All of the emissions calculated
from the built environment were the result of local natural gas consumption (Scope 1) and local
consumption of electricity generated outside of the city (Scope 2). Overall, natural gas
consumption caused the majority of emissions from the built environment in 2005, as shown in
Figure 3-5.

Approximately 64.1% of emissions in the residential sector resulted from the combustion of
natural gas for heating and cooking (see Figure 3-6 and Table 3-4), while 33.7% of
emissions in the commercial/industrial sector came from natural gas usage (see Figure 3-7
and Table 3-5).

7 Since external-external VMT is the result of vehicle trips that pass through the city without originating or
ending in the city, they are excluded from the inventory as the City is unable to directly impact these VMT.
However, they are identified in Appendix C for informational purposes only.
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FIGURE 3-4: BUILT ENVIRONMENT FIGURE 3-5: BUILT ENVIRONMENT
EMISSIONS BY SECTOR EMISSIONS BY SOURCE

Natural Gas
55.8%

Commercial/
Industrial
27.5%

Residential Electricity

72.5% 44.2%
INDUSTRIAL EMISSIONS BY SOURCE

FIGURE 3-6: RESIDENTIAL
EMISSIONS BY SOURCE

Natural Gas
Natural Gas 33.7%
64.1%
Electricity
Electricity

35.9%

FIGURE 3-7: COMMERCIAL /

66.3%
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TABLE 3-4: RESIDENTIAL GHG EMISSIONS BY SOURCE

COye (metric tons) 5,711 10,204 15,915

Energy Use (MMBtu) 87,162 191,813 278,975

TABLE 3-5: COMMERCIAL/INDUSTRIAL GHG EMISSIONS BY SOURCE

COze (metric tons) 3,997 2,036 6,033

Energy Use (MMBtu) 60,992 38,281 99,273

3.4 WASTE

Waste disposed of at managed landfills was responsible for 5.5% of total emissions for the
community. The CACP software calculates methane generation from waste sent to landfill in
2005, and accounts for the confirmed methane recovery factors among the two utilized landfills
(Cold Canyon and Chicago Grade), which have a 60% weighted average. The methane
recovery factors of both landfills are well documented and verified. For more information, please
see detailed methodology in Appendix C.

Waste emissions are considered Scope 3 emissions because they are not generated in the
base year, but will result from the decomposition of waste generated in 2005 over the full 100-
year+ cycle of its decomposition. In 2005, the community sent approximately 9,041.5 tons of
waste to landfill. The 2004 California Statewide Waste Characterization Study provides standard
waste composition for the State of California.’® Identifying the different types of waste in the
general mix is necessary because decomposition of some materials generate methane within
the anaerobic environment of landfills whereas others do not. Carbonaceous materials such as

18 http://www.ciwmb.ca.gov/Publications/default.asp?pubid=1097
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paper and wood actually sequester'® the methane released in managed landfills, therefore
offsetting some or all of the emissions from food and plant waste. Figure 3-8 and Table 3-6
show the estimated percentage of emissions coming from the various types of organic,
methanogenic waste.

FIGURE 3-8: WASTE GHG EMISSIONS BY TYPE

____ Paper Products
1,473

1,600 -

1,400 -

1,200 -

1,000 -

800 Food Waste

578 Wood/Textiles |
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155
[ 1]

Emissions Source

TABLE 3-6: WASTE GHG EMISSIONS WASTE TYPE

200 ~

19 Sequestration involves the storage of carbon dioxide in a solid material through biological or physical

processes.
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3.5 OFF-ROAD VEHICLES AND EQUIPMENT

Gasoline, diesel, and compressed natural gas fuel are used to power off-road equipment in the
City of Grover Beach. Off-road equipment incorporated in this inventory includes agriculture,
lawn and garden, construction and mining, light commercial equipment, and industrial
equipment. Off-road vehicles and equipment accounted for 10.5% of the City’s emissions in
2005. The California Air Resources Board’'s OFFROAD 2007 software provides emissions data
for off-road equipment by county. The countywide data was attributed to city based on the
indicators presented in Table 3-7. It should be noted that many location sources of off-road
emissions, including recreational vehicle emissions, occur in state parks or state beaches
outside of the jurisdiction of the City and are therefore excluded from the emissions inventory.

TABLE 3-7: COUNTY-WIDE EQUIPMENT TYPE INDICATORS

Agricultural Equipment Acres of cropland

Industrial Equipment Industrial jobs

Light Commercial Equipment Service and commercial jobs

Approximately 77.7% of off-road equipment emissions in 2005 came from construction and
mining equipment, while 8.6% were the result of industrial equipment. The remaining off-road
equipment activities included in this Inventory include lawn and garden equipment, light and
commercial equipment, and agricultural equipment, making up the remaining 13.7% of
emissions collectively (see Table 3-9 and Figure 3-9). Total emissions from off-road equipment
for 2005 are estimated to be approximately 5,034 MT CO2e. Of the total emissions in the off-
road sector, an estimated 84.0% was due to diesel consumption, with the remaining 16.0%
coming from gasoline and compressed natural gas use (see Table 3-10 and Figure 3-10).
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FIGURE 3-9: OFF-ROAD GHG FIGURE 3-10: OFF-ROAD GHG
EMISSIONS BY EQUIPMENT TYPE EMISSIONS BY FUEL TYPE

Agricultural
Equipment
1.1%

Gasoline
12.7%

Light and
Commercial
Equipment
5.2%

Lawn and Garden
Equipment
7.4%

Compressed
Natural Gas
3.3%

Industrial

Equipment
8.6%

TABLE 3-8: OFF-ROAD GHG EMISSIONS BY EQUIPMENT TYPE

CO-e 58 3.910 432 370 264 5034
(metric tons)
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TABLE 3-9: OFF-ROAD GHG EMISSIONS BY FUEL TYPE

3.6 COMMUNITY EMISSIONS BY SOURCE

In addition to viewing emissions by sector and by scope, policy and programs development can
benefit from an analysis of emissions according to their raw fuel or waste source. Figure 3-11
and Table 3-10 below demonstrates that 37.2% of all community emissions come from the
consumption of gasoline on local roads and highways. Natural gas (25.8%) and electricity
(20.2%) consumption are the next most significant figures, with the remainder coming from off-
road equipment and various waste products.

FIGURE 3-11: COMMUNITY GHG EMISSIONS BY SOURCE
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TABLE 3-10: 2005 COMMUNITY GHG EMISSIONS BY SOURCE

Electricity 9,708 20.2%
Gasoline 17,929 37.2%
Landfilled Solid Waste 2638

3.7 PER CAPITA EMISSIONS

Per capita emissions can be a useful metric for measuring progress in reducing GHGs and for
comparing one community’s emissions with neighboring cities and against regional and national
averages. Currently it is difficult to make meaningful comparisons between local inventories
because of variations in the scope of inventories conducted. For instance, this Inventory takes in
to account emissions from off-road vehicles, which many inventories like the Sonoma County
GHG Inventory do not. Only when ICLEI, the California Air Resources Board, and other
organizations adopt universal reporting standards will local inventories be prepared in a
consistent manner and therefore be comparable.

Simply dividing total community GHG emissions by city population in 2005 (13,100) yields a
result of 3.68 metric tons CO.e per capita.”® It is important to understand that this number is not
the same as the carbon footprint of the average individual living in the City of Grover Beach,
which reflects a wider scope of emissions. It is also important to note that the per capita
emissions number for the city is not directly comparable to every per capita number produced
by other emissions studies because of differences in emission inventory methods.

0 Baseline population data for the year 2005 was obtained from SLOCOG's Long Range Socio-Economic
Projections (Year 2030), prepared by Economics Research Associates (July 2006 Revision).
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4. City Government Operations GHG Emissions Inventory
Results

The City of Grover Beach government is comprised of seven departments, including the City
Manager’s Office, City Clerk, Administrative Services, Police, Fire, Parks and Recreation, and
Community Development (Building, Planning, Public Works).

This Inventory accounts for the 105 people employed by the City and City-owned and/or —
operated buildings and facilities. This chapter reviews the results of the City government
operations inventory by sector, including employee commuting emissions.

4.1 CITY GOVERNMENT OPERATIONS INVENTORY RESULTS

City government operations and facilities produced approximately 1,344 metric tons of GHG
emissions in 2005. As displayed in Figure 4-1, this is approximately 2.8% of total community-
wide emissions. City government emissions result from employee commute trips, waste,
streetlight and signal electricity, energy consumption from water and sewage facilities, building
energy, vehicle fleet fuel consumption, and miscellaneous equipment. The vehicle fleet was by
far the largest contributor to the City’s emissions (70.8%) with 951 metric tons of carbon dioxide
equivalent. The second largest contributor (15.4%) was from water delivery systems. (Refer to
Figure 4-2 and Table 4-1 below.)

FIGURE 4-1: CITY GOVERNMENT
OPERATIONS CONTRIBUTION TO

FIGURE 4-2: 2005 CITY GOVERNMENT
OPERATIONS GHG EMISSIONS

COMMUNITY-WIDE EMISSIONS BY SECTOR
Employee Commute
Municipal 2.8% 0.5%

Streetlights & Traffic
Signals 5.1%

Water

Vehicle Delivery 15.4%

Fleet70.8%

Wastewater
Facilities 0.8%

Solid Waste 0.2%

Buildings & Facilities
7.2%
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As mentioned in the Introduction, these emissions are a subset of the community emissions
inventory discussed in Chapter 3. The City’s government operations emissions are separately
analyzed in this section in a manner that is similar to how an industry or business would
produce a facility-scale GHG audit. The Local Government GHG Operations Protocol version
1.1 (May 2010) developed by the California Air Resources Board, The Climate Registry, the
California Climate Action Registry, and ICLEI guides the methodology for estimating emissions
from local government operations.

TABLE 4-1: 2005 CITY GOVERNMENT OPERATIONS EMISSIONS BY SECTOR

4.2 BUILDING SECTOR FIGURE 4-3: BUILDING EMISSIONS
The building sector includes GHG emissions from BY SOURCE

energy consumption in facilites owned and Natural Gas

operated by a municipality. This inventory 19.8%

calculates electricity and natural gas consumption
in City-owned and -operated facilities. The facilities
included in this analysis include City Hall, the Police
and Fire Station, the City Maintenance Yard, Train
Station, Historic House, community centers, and
numerous other facilities. As depicted in Figure 4-3
and Table 4-2, the majority of emissions resulted
from electricity consumption (80.2%), which is
consistent with commercial uses in the community.

Electricity
80.2%
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TABLE 4-2: 2005 BUILDING SECTOR EMISSIONS BY SOURCE

Energy Use (MMBtu) 1,176 362 1,538

These emissions and associated consumption data will be useful in designating priority facilities
for energy efficiency retrofits and conservation outreach.

4.3 VEHICLE FLEET
FIGURE 4-4: VEHICLE FLEET FUEL

City-owned and -operated vehicles emitted
CONSUMPTION PER YEAR BY TYPE

approximately 952 metric tons of CO.e in
2005, or 70.8% of total City government
Diesel emissions. This sector includes gasoline and
13% diesel consumption from billing records of all
departments in the City operating vehicles,
including the Fire and Police Departments,
Parks and Recreation, and Community
Development. Approximately 59 vehicles
were inventoried based on the data
available.

The majority of fuel used by the City is
gasoline (87%), with the rest diesel (13%)
(see Figure 4-4). When compared to the
total emissions per fuel type, diesel
emissions actually produce less CO2e for
the vehicle types used by the City. However,
there are other, non-CO,e emissions from diesel-like particulate matter that make such a
comparison misleading to the reader. The trend for diesel to emit less CO.e in this case does
not necessarily mean that the City should aim to convert more vehicles to conventional diesel.

Gas
87%
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There are multiple clean and alternative fuel options available, including biodiesel conversion,
electric vehicles, hybrid vehicles, smaller vehicles, and shared vehicles.

4.4 EMPLOYEE COMMUTE

This sector estimates GHG emissions from City employees traveling to and from work in 2005.
The estimate is based on a June 2009 online survey conducted by the City, a blank version of
which is included as Appendix F. Approximately 34 employees responded to the survey with
usable information, meaning that all essential questions were answered. This results in
approximately a 40% response rate, the results of which were applied to the City employment
total for 2005.

The online survey found that most City employees travel to and from work by car. Employees
were asked how many days of the week they travel by each commute mode, including driving
alone (which includes motorcycles), carpooling, vanpooling, public transit, bicycling, walking,
telecommuting, and other. The results show that employees get to and from 83% of their
workdays by personal vehicle. The second most popular mode of transportation was carpooling
(13%) and the third public transit (2.8%).

TABLE 4-3: DAYS OF CITY EMPLOYEE TRAVEL BY COMMUTE MODE

I S R S B

e |0 | s

These figures for commute mode were combined with each respondent’s travel distance to
work, car model (if any), and fuel type (if any). The results show vehicle miles traveled (VMT)
annually per vehicle type and fuel type (see Table 4-4). These VMT numbers were then
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adjusted for the total employee population in 2005 and entered into the CACP software to obtain
COze.

Driving patterns were assumed to be constant for the purposes of this study; therefore, the 2009
sample was applied directly to the 2005 employee population. Only one modification to the
sample data was made in order to account for the large increase in hybrid car sales between
2005 and 2009. The proportion of hybrid to traditional vehicles was roughly two-thirds less in
2005 than in 2009, according to State sales data.”

TABLE 4-4: EMPLOYEE COMMUTE VMT BY VEHICLE & FUEL TYPE

49,550.13 Gasoline 201,856.44 Gasoline
0.00 Diesel 0.00 Diesel

Light Truck/SUV/Pickup

57,412.61 Gasoline 104,505.24 Gasoline
3,840.45 Diesel 11,866.98 Diesel

Passenger Vehicle

The 2009 survey results, adjusted for 2005 employee totals, resulted in an estimate of 7 metric
tons CO.e in 2005 from commuter travel to and from work. This figure comprises less than 1%
of total GHG emissions released from City government operations. The calculation does not
include employee business travel or travel during lunchtime hours.

Employee business travel is usually included in a City government GHG Inventory per protocol;
however, we could not include it in this baseline analysis due to data limitations. The City
maintains financial records of when employees travel by air or vehicle to conferences and other
events; however, it does not keep records of business travel destinations. As such, this
Inventory could not accurately account for GHG emissions from employee business travel. A

2L www.hybridcars.com
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minor adjustment to City recordkeeping would allow the data to be included in the next City
government operations GHG inventory.

4.5 STREETLIGHTS

The electricity consumed by City streetlights and traffic signals in calendar year 2005 resulted in
approximately 69 metric tons of CO,e, or approximately 5.1% of total City government
emissions.

4.6 WATER AND WASTEWATER

In 2005, electricity consumption from water and wastewater facilities owned and operated by the
City emitted approximately 217 metric tons of CO.e, or 16.1% of total emissions. These facilities
provide for a small part of the collection, treatment, disposal, and movement of water and
wastewater within the city. This number does not represent the total emissions from water and
wastewater treatment, largely because the City relies upon the South SLO County Sanitary
District, a Joint Powers Authority (JPA) which manages water treatment for a number of
communities.

4.7 SOLID WASTE

Similar to the Community-Wide analysis, waste produced by City facilities was calculated using
the methane commitment method. The CACP calculates the methane expected to be released
from this landfilled waste over the course of its lifetime. In 2005, City facilities sent a total of
9,041.5 tons of waste to landfill, producing 3 metric tons of CO,e, or 0.2% of total emissions.

4.8 CITY EMISSIONS BY SOURCE

It can also be helpful to view overall City government emissions by source. As shown in Table
4.5 and Figure 4.5, the vast majority (69.2%) of emissions are from gasoline consumption in
fleet and employee vehicles. The remaining 30.8% of emissions are primarily from electricity
consumption in City buildings, streetlights, and water/sewage facilities. Natural gas, diesel and
waste products contribute minimally to the overall City GHG inventory.
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TABLE 4-5: 2005 CITY GOVERNMENT EMISSIONS BY SOURCE

Electricity 27.0%

FIGURE 4-5: 2005 CITY GOVERNMENT GHG EMISSIONS BY SOURCE
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5. Forecast

The emissions forecast for the City of Grover Beach represents a business-as-usual projection
of how communitywide GHG levels will change over time if consumption trends and behavior
continue as they did in 2005. These predictions are based on the community inventory results
included in this report and statistics on job and population growth from the San Luis Obispo
Council of Governments. The analysis (Figure 5-1 below) shows that if behavior and
consumption trends continue as business-as-usual, emissions will reach 57,794 metric tons of
COze by 2020, or a 20% increase over 2005 baseline levels.

FIGURE 5-1: 2020 BUSINESS-AS-USUAL FORECAST
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The forecast does not quantify emissions reductions from State or federal activities such as AB
32, the renewable portfolio standard, and SB 375. Additionally, it does not take into account
reduction activities already underway or completed since 2005, the results of which likely put the
community’s emissions on a track well below the business-as-usual linear projection.
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Forecasts were performed by applying job and population growth rates to 2005 community-wide
GHG emissions levels. Population data and estimated growth for the year 2020 was obtained
from the San Luis Obispo Council of Governments report, San Luis Obispo County 2040
Population, Housing & Employment Forecast (August 2011) and revised job data was obtained
from the San Luis Obispo Council of Governments' March 6, 2013 staff report titled “Correction
to the 2040 Regional Growth Forecast (RGF) Employment Estimates and Potential Changes to
Regional Housing Needs Allocation.” The “mid-range” cases for population growth were used in
this forecast estimation.

City government operations emissions are not separately analyzed as part of this forecast due
to a lack of reasonable growth indicators for the City government sector. However, an increase
in emissions is not expected for existing facilities and operations in the City government
operations sector. If anything, the City expects that emissions within the scope of the 2005 City
government operations inventory will decrease because of energy efficiency improvements,
fleet upgrades, and the consolidation of Fire and Police Services with adjacent jurisdictions. At
the same time, it is likely the City will have to expand services and infrastructure to
accommodate the expected growth in the region, which could add new sources of emissions to
the City government operations inventory that did not exist in 2005.

Page 46 City of Grover Beach




GREENHOUSE GAS EMISSIONS

INVENTORY UPDATE

6. Conclusion and Next Steps

The City of Grover Beach has made a formal commitment to reduce its GHG emissions. This
report lays the groundwork for those efforts by estimating baseline emission levels against
which future progress can be demonstrated.

This analysis found that the community was responsible for emitting 48,169 metric tons of COe
in the base year 2005, with the transportation sector contributing the most (38.5%) to this total.
As a component of the community-wide analysis, City government operations produced 1,344
metric tons of COe, or 2.8% of the total. In addition to establishing the baseline for tracking
progress over time, this report serves to identify the major sources of city emissions, and
therefore the greatest opportunities for emission reductions. In this regard, the emissions
inventory will inform the focus of the City’s Climate Action Plan. If no action is taken, this report
found that business-as-usual emissions will likely rise by 20% by 2020.

It is important to note that in order to remain consistent with GHG reduction methodology, all
future quantifications of reduction activities must be subtracted from this ‘business-as-usual’
line. Not doing so would be assuming that emissions remain at constant 2005 levels while
reduction activities are underway. In reality, the City’s climate action efforts will be working
against a rising emissions level due to population and job growth. Figure 6-1 below shows the
business-as-usual emissions forecast in relation to 2005 baseline levels and approaching the
15% reduction below 2005 levels recommended by the California Air Resources Board by
2020.% The difference between the business-as-usual forecast and the reduction targets is
16,850 metric tons of CO.e in 2020.

= Signed by Governor Schwarzenegger in June 2005, Executive Order S-3-05 establishes the goal of
reducing GHG emissions to 2000 levels by 2010; reducing GHG emissions to 1990 levels by 2020; and
reducing GHG emissions to 80 percent below 1990 levels by 2050. 1990 emissions levels are understood
to be equivalent to 15% below current emissions levels. AB 32 Climate Change Scoping Plan, page 27
states that CARB encourages local governments to “move toward establishing similar goals for
community emissions that parallel the State commitment to reduce GHG emissions by approximately 15

percent from current levels by 2020.”
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FIGURE 6-1: BUSINESS-AS-USUAL FORECAST IN RELATION
TO REDUCTION TARGET
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As the City moves forward to the next milestones in the climate action planning process,
including establishment of emission reduction targets and development of a Climate Action
Plan, the City should identify and quantify the emission reduction benefits of projects that have
already been implemented since 2005, as well as the emissions reduction benefits of existing
General Plan policies. The benefits of existing strategies can be tallied against the baseline
established in this report to determine the appropriate set of strategies that will deliver the City
to its chosen emissions reduction goal.
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Community Greenhouse Gas Emissions in 2005
Detailed Report

CO2 N20 CH4 Equiv 002 Energy
(tonnes) (kg) (kg) (tonnes) (%) (MMBtu)
Residential
San Luis Obsipo APCD, CA
1 SoCal Gas Co. Residential Natural Gas
Natural Gas 10,178 19 959 10,204 15.7 191,813
Subtotal 1 SoCal Gas Co. Resi 10,178 19 959 10,204 15.7 191,813

Natural gas data provided by Paulo Morais, Customer Programs Environmental Affairs, Southern California Gas Co. (213) 244-3246,
pmorais@semprautilities.com <mailto:pmorais@semprautilities.com>, May 2012.

CEC Emission Factor for Natural Gas - RCI Average Set from Local Government Operations Protocol version 1.1 (LGOP v1.1). Fuel CO2 set
provided by Southern California Gas Co for San Luis Obispo area.

2 PG&E Residential Electricity

Electricity 5,665 127 348 5711 8.8 87,162

Subtotal 2 PG&E Residential E 5,665 127 348 5,711 8.8 87,162

Electricity data provided by Jillian Rich, jillian.rich@pge.com <mailto:jillian.rich@pge.com> and John Joseph, ghgdatarequests@pge.com
<mailto:ghgdatarequests@pge.com>, PG&E.

The "PG&E California" electricity coefficient set is based on the 2005 PG&E eCO2 emission factor of 0.489 Ibs/kWh of delivered electricity as update
on June 27, 2011 and provided by PG&E. PG&E's third-party-verified GHG inventory submitted to the California Climate Action Registry (CCAR)6
(2003-2008) or The Climate Registry (TCR) (2009). Criteria air pollutant emission factors for electricity were obtained from the LGOP v1.1 for
California.

Subtotal Residential 15,842 147 1,307 15,915 245 278,975

Commercial

San Luis Obsipo APCD, CA

1 SoCal Gas Co. Commercial Natural Gas

Natural Gas 2,031 4 191 2,036 3.1 38,281

Subtotal 1 SoCal Gas Co. Comr 2,031 4 191 2,036 3.1 38,281

Natural gas data provided by Paulo Morais, Customer Programs Environmental Affairs, Southern California Gas Co. (213) 244-3246,
pmorais@semprautilities.com <mailto:pmorais@semprautilities.com>, May 2012.

CEC Emission Factor for Natural Gas - RCI Average Set from Local Government Operations Protocol version 1.1 (LGOP v1.1). Fuel CO2 set
provided by Southern California Gas Co for San Luis Obispo area.

This report has been generated for San Luis Obsipo APCD, CA using ICLEI's Clean Air and Climate Protection 2009 Software.
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Community Greenhouse Gas Emissions in 2005
Detailed Report

002 NZO CH4 Equiv 002 Energy
(tonnes) (kg) (kg) (tonnes) (%) (MMBtu)

2 PG&E Commercial & Industiral Electricity
Electricity 3,964 89 243 3,997 6.2 60,992
Subtotal 2 PG&E Commercial « 3,964 89 243 3,997 6.2 60,992

Electricity data provided by Jillian Rich, jillian.rich@pge.com <mailto:jillian.rich@pge.com> and John Joseph, ghgdatarequests@pge.com
<mailto:ghgdatarequests@pge.com>, PG&E.

Natural gas data provided by Paulo Morais, Customer Programs Environmental Affairs, Southern California Gas Co. (213) 244-3246,
pmorais@semprautilities.com <mailto:pmorais@semprautilities.com>, May 2012.

The "PG&E California" electricity coefficient set is based on the 2005 PG&E eCO2 emission factor of 0.489 Ibs/kWh of delivered electricity as update
on June 27, 2011 and provided by PG&E. PG&E's third-party-verified GHG inventory submitted to the California Climate Action Registry (CCAR)6
(2003-2008) or The Climate Registry (TCR) (2009). Criteria air pollutant emission factors for electricity were obtained from the LGOP v1.1 for
California.

CEC Emission Factor for Natural Gas - RCI Average Set from Local Government Operations Protocol version 1.1 (LGOP v1.1). Fuel CO2 set
provided by Southern California Gas Co for San Luis Obispo area.

Subtotal Commercial 5,995 93 435 6,033 9.3 99,272

Waste

San Luis Obsipo APCD, CA

3 Community Solid Waste - Chicago Grade Disposal Method - Managed Landfill
Paper Products 0 0 371 8 0.0
Food Waste 0 0 145 3 0.0
Plant Debris 0 0 39 1 00
Wood or Textiles 0 0 109 2 0.0
Subtotal 3 Community Solid W. 0 0 664 14 0.0

Source(s):

1. Total waste tonnage for the City in 2005 provided by the 2005 Disposal Quarterly Reports prepared by San Luis Obispo County Integrated Waste
Management Authority on 6/17/05, 9/27/05, 12/27/05 and 3/6/06, provided by Peter Cron, pcron@iwma.com.

2. Percentages of waste share by type for landfill tonnage provided by CIWMB 2004 Statewide Waste Characterization Study.
http://www.ciwmb.ca.gov/Publications/default.asp?pubid=1097

3. Cold Canyon landfill reports a methane recovery factor of 60%. Cold Canyon total gas generated = 700 mmcf/yr. Total gas transferred = 420
mmcfiyr.

Notes:
1. Waste Type data not collected by landfill. State average waste characterization data is used for residential, commercial, and self haul waste.

3 Community Solid Waste - Cold Canyon Disposal Method - Managed Landfill

Paper Products 0 0 69,784 1,465 2.3

This report has been generated for San Luis Obsipo APCD, CA using ICLEI's Clean Air and Climate Protection 2009 Software.
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Community Greenhouse Gas Emissions in 2005
Detailed Report

CO2 N20 CH4 Equiv 002 Energy

(tonnes) (kg) (kg) (tonnes) (%) (MMBtu)
Food Waste 0 0 27,368 575 0.9
Plant Debris 0 0 7,344 154 0.2
Wood or Textiles 0 0 20,493 430 0.7
Subtotal 3 Community Solid W. 0 0 124,989 2,625 4.0

Source(s):

1. Total waste tonnage for the City in 2005 provided by the 2005 Disposal Quarterly Reports prepared by San Luis Obispo County Integrated Waste
Management Authority on 6/17/05, 9/27/05, 12/27/05 and 3/6/06, provided by Peter Cron, pcron@iwma.com.

2. Percentages of waste share by type for landfill tonnage provided by CIWMB 2004 Statewide Waste Characterization Study.
http://www.ciwmb.ca.gov/Publications/default.asp?pubid=1097

3. Cold Canyon landfill reports a methane recovery factor of 60%. Cold Canyon total gas generated = 700 mmcf/yr. Total gas transferred = 420
mmcfiyr.

Notes:
1. Waste Type data not collected by landfill. State average waste characterization data is used for residential, commercial, and self haul waste.

Subtotal Waste 0 0 125,653 2,639 4.1

Other

San Luis Obsipo APCD, CA

1 - On-Road Transportation

Carbon Dioxide 18,549 0 0 18,549 28.6
Subtotal 1 - On-Road Transpor 18,549 0 0 18,549 28.6
Sources:

e Average weekday vehicle miles traveled (VMT) were provided by Fehr & Peers, July 2012, using the San Luis Obispo Regional Travel
Demand model.

e  Transportation-related GHG emissions (carbon dioxide, methane, and nitrous oxide) were calculated using California Air Resources
Board's Emissions Factor (EMFAC2011) software and converted to CO2e.

Notes:
. Using origin-destination analysis, three types of vehicle trips were tracked separately for AM and PM peak periods in the City:
1. Internal-Internal: Vehicle trips that remained inside the city
2. Internal-External and External-Internal: Vehicle trips that have an ending or a beginning in the city
3. External-External: Vehicle trips that pass through the city without originating or ending in the city

. Using the recommendation of the Regional Target Advisory Committee (RTAC), the body responsible for Senate Bill 375 target setting,
vehicle miles traveled (VMT) from trips of type 1, 2, and 3 were counted 100%, 50%, and 0% respectively toward jurisdiction-generated
VMT.

e  Transportation-related greenhouse gas emissions were calculated using the EMFAC2011 software. EMFAC2011 provides carbon dioxide,
methane, and nitrous oxide emissions according to the unique vehicle composition of each county in California. Of the total on-road
transportation emissions 93.2% are the result of gasoline consumption and 6.8% are the result of diesel fuel consumption.

1- Off-Road and Agricultural Equipment

Carbon Dioxide 5,049 0 0 5,049 7.8

Subtotal 1- Off-Road and Agric 5,049 0 0 5,049 7.8
Off-road vehicle and equipment emissions obtained from the California Air Resources Boards' OFFROAD2007 software. Emissions were calculated

for construction equipment based on the city's share of countywide construction jobs, lawn & garden equipment based on the city's share of
countywide households, industrial equipment based on the city's share of countywide industrial sector jobs, light commercial equipment based on the

This report has been generated for San Luis Obsipo APCD, CA using ICLEI's Clean Air and Climate Protection 2009 Software.
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city's share of countywide commercial sector jobs, and agricultural equipment based on the city's share of countywide agricultural land. Household
and job data obtained from the U.S. Census Bureau and agricultural data obtained from County GIS files.

Subtotal Other 23,598 0 0 23,598 36.4

Total 45,435 240 127,395 48,185 74.3 378,248

This report has been generated for San Luis Obsipo APCD, CA using ICLEI's Clean Air and Climate Protection 2009 Software.
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Government Greenhouse Gas Emissions in 2005
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CO2 N20 CH4 Equiv 002 Energy Cost
(tonnes) (kg) (kg) (tonnes) (%) (MMBtu) %)
Buildings and Facilities
San Luis Obsipo APCD, CA

All Buildings and Facilities Energy
Electricity 76 2 5 77 5.7 1,176 0
Natural Gas 19 0 2 19 1.4 362 0
Subtotal All Buildings and Facil 96 2 6 96 7.2 1,538 0

Revised Inventory Notes:
Updated natural gas data provided by Paulo Morais, Customer Programs Environmental Affairs (213) 244-3246, pmorais@semprautilities.com, May
2012. N20 and CH4 emissions factors from LGOP v1.1

Update electricity data provided by Jillian Rich, jillian.rich@pge.com and John Joseph, ghgdatarequests@pge.com, PG&E, May 2012. N20O and CH4
emissions factors from LGOP v1.1

1. The "PG&E California" electricity coefficient set is based on the 2005 PG&E eCO2 emission factor of 0.489 Ibs/kWh of delivered electricity as
update on June 27, 2011 and provided by PG&E. PG&E's third-party-verified GHG inventory submitted to the California Climate Action Registry
(CCAR)6 (2003-2008) or The Climate Registry (TCR) (2009).

Source(s):
Finance Department

Notes:

PG&E ID# 1074697135-014436275 (all)

So Cal Gas ID(s)# 198-515-1000-8/06-05 (City Hall)
131-315-1300-7/06-05 (Police)
175-454-3336-3/06-05 (Fire)

Subtotal Buildings and Facilities 96 2 6 96 7.2 1,538 0

Streetlights & Traffic Signals

San Luis Obsipo APCD, CA
All Streetlights and Traffic Control

Electricity 68 2 4 69 5.1 1,054 0

Subtotal All Streetlights and Tr: 68 2 4 69 5.1 1,054 0

Revised Inventory Notes:

Source: Jillian Rich, jillian.rich@pge.com and John Joseph, ghgdatarequests@pge.com, PG&E.

1. The "PG&E California" electricity coefficient set is based on the 2005 PG&E eCO2 emission factor of 0.489 Ibs/kWh of delivered electricity as
update on June 27, 2011 and provided by PG&E. PG&E's third-party-verified GHG inventory submitted to the California Climate Action Registry
(CCAR)6 (2003-2008) or The Climate Registry (TCR) (2009).

Original Inventory Notes:

Source(s):
Finance Department

Notes:
PG&E Service IDs: 1074697764, 1074697446, 1074697028-014446275, 1074697026-014446275, 1074697022-014446275, 1074697016-

This report has been generated for San Luis Obsipo APCD, CA using ICLEI's Clean Air and Climate Protection 2009 Software.
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014446275, 1074697014-014446275, 1074697008-014446275, 1074697004-014446275, 1074697002-014446275, 1074697746
Subtotal Streetlights & Traffic Sig 68 2 4 69 5.1 1,054 0
Water Delivery Facilities
San Luis Obsipo APCD, CA
All Water Delivery Facilities
Electricity 205 5 13 207 154 3,152 0
Natural Gas 0 0 0 0 0.0 2 0
Subtotal All Water Delivery Fac 205 5 13 207 154 3,153 0

Revised Inventory Notes:

Source: Jillian Rich, jillian.rich@pge.com and John Joseph, ghgdatarequests@pge.com, PG&E.

1. The "PG&E California" electricity coefficient set is based on the 2005 PG&E eCO2 emission factor of 0.489 Ibs/kWh of delivered electricity as
update on June 27, 2011 and provided by PG&E. PG&E's third-party-verified GHG inventory submitted to the California Climate Action Registry
(CCAR)6 (2003-2008) or The Climate Registry (TCR) (2009).

Original Inventory Notes:

Source(s):
City Finance Dept

Notes:
SoCal Gas Service ID(s): 061-915-6200-5/06-05

Subtotal Water Delivery Facilities 205 5 13 207 154 3,153 0
Wastewater Facilities
San Luis Obsipo APCD, CA
All Wastewater Facilities
Electricity 10 0 1 10 0.7 153 0
Subtotal All Wastewater Faciliti 10 0 1 10 0.7 153 0

Source: Jillian Rich, jillian.rich@pge.com and John Joseph, ghgdatarequests@pge.com, PG&E.

1. The "PG&E California" electricity coefficient set is based on the 2005 PG&E eCO2 emission factor of 0.489 Ibs/kWh of delivered electricity as
update on June 27, 2011 and provided by PG&E. PG&E's third-party-verified GHG inventory submitted to the California Climate Action Registry
(CCAR)6 (2003-2008) or The Climate Registry (TCR) (2009).

Original Inventory Notes:

Source(s):
City Finance Dept

Notes:
PG&E Service ID(s): 1074697155-054542275

This report has been generated for San Luis Obsipo APCD, CA using ICLEI's Clean Air and Climate Protection 2009 Software.
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CO2 N20 CH4 Equiv 002 Energy Cost
(tonnes) (kg) (kg) (tonnes) (%) (MMBtu) %)
Subtotal Wastewater Facilities 10 0 1 10 0.7 153 0
Solid Waste Facilities
San Luis Obsipo APCD, CA
3 Municipal Solid Waste
Carbon Dioxide 3 0 0 3 0.2 0 0
Subtotal 3 Municipal Solid Was 3 0 0 3 0.2 0 0

Source(s):
1. Municipal Waste weekly collection data provided by Tom Martin, Waste Connections, Inc.; (805-543-0875 or TomM@WasteConnections.com.

2. Percentages of waste share by type for landfill tonnage provided by CIWMB 2004 Statewide Waste Characterization Study.
http://www.ciwmb.ca.gov/Publications/default.asp?pubid=1097

3. Cold Canyon landfill reports a methane recovery factor of 60%. Cold Canyon total gas generated = 700 mmcf/yr. Total gas transferred = 420
mmcfiyr.

Notes:
1. Waste Type data not collected by landfill. State average waste characterization data is used for residential, commercial, and self haul waste.
2. Weekly cubic yard collection data was converted to tonnage at the rate of 325 Ibs per cubic yard.

Subtotal Solid Waste Facilities 3 0 0 3 0.2 0 0

Vehicle Fleet

San Luis Obsipo APCD, CA

1 Finance Department Fleet

Gasoline 2 0 0 2 0.2 34 680
Subtotal 1 Finance Departmen 2 0 0 2 0.2 34 680
Source(s):

-City of Grover Beach Finance Dept
-Finance Dept credit card receipts
-Mike Ford in Public Works

Notes: The three vehicles were fueled using same Finance Dept card. Records do not allow identifying what vehicle was fueled on what occassion.
All vehicles same class, gallons used distributed evenly between the three. Vehicles are:

-1997 Chevy S-10

-1999 Chevy S-10
-1996 Jeep Cherokee

1 Fire Department Fleet

Diesel 26 0 0 26 1.9 357 6,448
Gasoline 4 0 0 4 0.3 60 1,255
Subtotal 1 Fire Department Fle 30 1 1 30 2.3 418 7,703

This report has been generated for San Luis Obsipo APCD, CA using ICLEI's Clean Air and Climate Protection 2009 Software.



7127/2012 Page 4

Government Greenhouse Gas Emissions in 2005
Detailed Report

CO N_O CH Equiv CO Energy Cost
2 2 4 2

(tonnes) (kg) (kg) (tonnes) (%) (MMBtu) %)

Source(s):
-Finance Dept, City of Grover Beach
-Gas receipts and credit card bills

Notes:

Heavy Duty Vehicles, Diesel: Vehicle 272 (temporary loan from Office of Emergency Services), 2001 F550 Rescue Unit, 2004 American La France
Pumper Firetruck, 1991 Beck Engine Firetruck, 1987 VanPelt Firetruck

Light Truck Alt. Method: 2 gasoline charges not associated with any specific vehicle

Light Truck/SUV UL, MY 1996: F250 4x4 (ID 6838)

Light Truck/SUV UL, MY 1999: Ford Explorer (IDs 6800, 6801, 6821)

Passenger Cars MY 1997: 1997 Crown Victoria (1D # 2)

1 Police Department Fleet

Gasoline 99 5 35,647 849 63.2 1,459 28,355
Subtotal 1 Police Department F 99 5 35,647 849 63.2 1,459 28,355
Source(s):

-GBPD fuel receipts
-Help matching vehicles to receipts from Lt. John Peters, GBPD, 805-473-4510

Notes:

-Light Truck MY 1990 (Ford 1-ton van, SPT VAN-OPS)

-Passenger Cars Alt. Method (training charge card, could be any PD vehicle)

-Passenger Cars MY 1984 to 1993: 1988 Chevy Caprice (adjutant SGT-OPS 203) & 1990 Chevy Camero (Dare-Ops 220)

-Passenger Cars MY 1994: 1994 Chevy Caprice (205 - School Car)

-Passenger Cars MY 1996: 1996 Oldsmobile Ceira (208 - Detectives)

-Passenger Cars MY 1997: 1997 Crown Victoria (CATS Unit #19R - 219)

-Passenger Cars MY 1999: 1999 Chevy Lumina (200), 1999 Chevy Lumina (201), 1999 Ford Crown Victoria (211), 1999 Chevy Lumina (213), 1999
Chevy Lumina (Chief Admin 200), 1999 Ford Crown Victoria (207)

-Passenger Cars MY 2001: 2001 Ford Crown Victoria (209), 2001 Chevy Lumina (210), 2001 Ford Crown Victoria (212), 2001 Ford Crown Victoria
-Passenger Cars MY 2002:; 2002 Ford Crown Victoria (206)

-Passenger Cars MY 2003: 2003 Chevy Impala (202)

-Passenger Cars MY 2004: 2004 BMW Motorcycle (382)

-Passenger Cars MY 2005: 2005 Chevy Impala (201 (new))

1 Public Works Vehicle Fleet

Diesel 3 0 0 3 02 35 612
Gasoline 66 4 3 67 5.0 970 18,735

Subtotal 1 Public Works Vehicl 68 4 3 70 5.2 1,005 19,348
Source(s):

-Mike Ford, Grover Beach Public Works
-City gas card bills and vehicle logs.

Heavy Duty Diesel Vehicles: VID(s) 410 (1996 Case 580L Backhoe)

Heavy Duty UL Vehicles MY 1990 to 1995: VID(s) 411 (1990 GMC 5 ton dump truck)
Heavy Duty UL Vehicles MY 1999: VID(s) 402 (1999 Chevy 3500 1 ton dump)
Heavy Duty UL Vehicles MY 2000: VID(s) 302 (2000 Chevy 3500 1 ton dump)

Light Truck/SUV MY 1994: VID(s) 403 (1994 Chevy 3500 1 ton)

This report has been generated for San Luis Obsipo APCD, CA using ICLEI's Clean Air and Climate Protection 2009 Software.
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Government Greenhouse Gas Emissions in 2005
Detailed Report

CO N_O CH Equiv CO Energy Cost
2 2 4 2

(tonnes) (kg) (kg) (tonnes) (%) (MMBtu) %)

Light Truck/SUV MY 1995: VID(s) 301 (1995 F250)

Note: Vehicle ID "CD-2" is three vehicles: A 1997 S-10, a 1999 S-10, and a 1996 Cherokee. Their fuel consumption is based on a combined bill and
the total fuel has been equally distributed here between the three vehicles.

Light Truck/SUV MY 1996: 1996 Cherokee (see note above)

Light Truck/SUV MY 1997: 1997 S-10 (see note above) and VID 405 (1997 Chevy 1/2 ton)
Light Truck/SUV MY 1999: 1999 S-10 (see note above)

Light Truck/SUV MY 2001: VID(s) 400 (S10) and 409 (Chevy 2500)

Light Truck/SUV MY 2002: VID(s) 502 (Chevy 2500 3/4 ton)

Light Truck/SUV MY 2003: VID(s) 407 (Chevy 2500 3/4 ton)

Light Truck/SUV MY 2004: VID(s) 408 (Chevy 2500 3/4 ton)

Subtotal Vehicle Fleet 200 10 35,651 952 70.8 2,917 56,086

Employee Commute

San Luis Obsipo APCD, CA

3 Employee Commute

Diesel 0 0 0 0 00 76 0
Gasoline 0 20 33 7 05 3,092 0

Subtotal 3 Employee Commute 0 20 33 7 0.5 3,168 0
Source(s):

- Employee commute survey was conducted in May/June 2009 and adjusted for 2005 employeement figures. Survey data was manipulated by
Jaime Hill, PMC, jhill@pmcworld.com.

-2005 and 2009 City employment figures obtained from Cassandra Mesa, Building/Planning Technician, cmesa@grover.org on May 21, 2009.
-Hybrid feul economy of a 2005 Toyota Prius, www.feuleconomy.gov

Notes:

- 32 City employees successfully responded to the online survey, meaning that all essential entries were given. This is approximately a 37%
response rate.

Survey responses were adjusted for the 2005 employee population, assuming constant distribution of gasoline/diesel consumption by vehicle type.
The population of hybrid cars was decreased by 2/3, based on California sales records found at www.hybridcars.com.

- For more detailed information on the methodology used in this sector, please see the appendices.

Subtotal Employee Commute 0 20 33 7 0.5 3,168 0

Other Process Fugitive

San Luis Obsipo APCD, CA
1 Misc. Equipment

Methane 0 0 0 0 0.0
Nitrous Oxide 0 0 0 0 0.0
Subtotal 1 Misc. Equipment 0 0 0 0 0.0

Misc. Equipment includes:
Notes: Raw data in gallons of diesel or unleaded used, coverted to CO2e based on the following Emissions Factors (from Table G.11 of CARB Local
Government Operations Protocol, September 2008):

This report has been generated for San Luis Obsipo APCD, CA using ICLEI's Clean Air and Climate Protection 2009 Software.
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1. Diesel: 0.26 grams of N20 and 0.58 grams CH4 per gallon of diesel
2. Unleaded: 0.22 gramsof N20 and 0.50 grams CH4 per gallon UL

-Sewer Jetter (Diesel 4-cylinder, truck mounted, |D# 415)

-booster generator (Generac Diesel 6 cyl, ID# 423)

-generator (other, ID #449)

-Sullair Air Compressor (ID# 451)

-generator, PD (other)

512.20 gallons of Diesel = 133.17 grams N20 +297.08 grams CH4

-Misc Fire Department Equipment
62.435 gallons unleaded = 13.74 grams N20 + 31.22 grams CH4

TOTAL: 146.91 grams N20 and 328.30 grams CH4

Subtotal Other Process Fugitive 0 0 0 0 0.0

Total 582 38 35,708 1,344 100.0 11,982 56,086

This report has been generated for San Luis Obsipo APCD, CA using ICLEI's Clean Air and Climate Protection 2009 Software.
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Detailed Methodology for Community-Wide Inventory

This appendix provides the detailed methodology and data sources used for calculating GHG
emissions in each sector of the community-wide inventory.

OVERVIEW OF INVENTORY CONTENTS AND APPROACH

The community inventory methodology is based on guidance from ICLEI International Local
Government GHG Emissions Analysis Protocol (IEAP) (October 2009) and the Association of
Environmental Professionals California Community-wide GHG Baseline Inventory Protocol (AEP
Protocol) (June 2011). The community inventory identifies and quantifies emissions from the
residential, commercial/industrial, transportation, off-road, and solid waste sectors. Emissions
are calculated by multiplying activity data—such as kilowatt hours or gallons of gasoline
consumed—by emissions factors, which provide the quantity of emissions per unit of activity.
Activity data is typically available from electric and gas utilities, planning and transportation
agencies and air quality regulatory agencies. Emissions factors are drawn from a variety of
sources, including the California Climate Action Registry, the Local Governments Operations
Protocol (LGOP) version 1.1 (May 2010), and air quality models produced by the California Air
Resources Board.

In this inventory, all GHG emissions are converted into carbon dioxide equivalent units, or CO.e,
per guidance in the LGOP version 1.1, AEP Protocol, and IEAP. The LGOP provides standard
factors to convert various greenhouse gases into carbon dioxide equivalent units; these factors
are known as Global Warming Potential factors, representing the ratio of the heat-trapping
ability of each greenhouse gas relative to that of carbon dioxide.

The following sections describe the specific data sources and methodology for calculating GHG
emissions in each community sector.

RESIDENTIAL AND COMMERCIAL/INDUSTRIAL SECTORS

All residential and commercial/industrial sector emissions are the result of electricity
consumption and the on-site combustion of natural gas. Pacific Gas and Electric Company
(PG&E) and Southern California Gas Company (SoCal Gas Co.) provided residential electricity
and natural gas consumption data. Specifically, data was provided by:

e Jillian Rich, Program Manager with PG&E Green Communities and Innovator Pilots
(jillian.rich@pge.com), and John Joseph, PG&E GHG Data Requests

City of Grover Beach Page C-1 ‘
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e Paulo Morais, Energy Programs Supervisor with Southern California Gas Company,
Customer Programs (pmorias@semprautilities.com)

The raw data received from PG&E and SoCal Gas Co. is summarized in Tables 1 and 2 below.
This raw data was input into the CACP2009 software in kWh and therms. PG&E provided a
2005 carbon dioxide (CO2) coefficient for electricity use and SoCal Gas Co. provided a carbon
dioxide (CO2) coefficient for natural gas (see “electricity and natural gas coefficients” section).
Emissions coefficients for methane (CH4) and nitrogen dioxide (N2O) emissions were provided
by the California LGOP version 1.1 and were converted into carbon dioxide equivalents and
added to the CO2emissions to obtain carbon dioxide equivalent (CO2e) emissions.

All commercial/industrial sector emissions are the result of electricity consumption and the on-
site combustion of natural gas. Commercial and industrial electricity were combined into one
section by PG&E due to the California 15/15 Rule. The 15/15 Rule was adopted by the
California Public Utilities Commission (CPUC) in the Direct Access Proceeding (CPUC Decision
97-10-031) to protect customer confidentiality. The 15/15 Rule requires that any aggregated
information provided by the utilities must be made up of at least 15 customers. A single
customer's load must be less than 15% of an assigned category. If the number of customers in
the complied data is below 15, or if a single customer's load is more than 15% of the total data,
categories must be combined before the information is released. The rule further requires that if
the 15/15 Rule is triggered for a second time after the data has been screened already using the
15/15 Rule, the customer must be dropped from the information provided. As a result, PG&E
aggregated commercial and industrial energy consumption into one report, whereas SoCal Gas
Co. separated commercial and industrial gas usage (shown in the chart below) into two reports.
It would have been misleading to present an “Industrial” category for only natural gas emissions;
therefore, the SoCal Gas Co. emissions were aggregated with commercial as well.

TABLE 1: RESIDENTIAL ENERGY USE

PG&E Electricity 24,057,118KWh 5,380
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TABLE 2: COMMERCIAL/INDUSTRIAL ENERGY USE

PG&E Commercial + 2 29,121,092 kWh 6,513
Industrial Electricity

To make the Inventory more accurate and representative of the city’s real impact on climate
change, tailored coefficient sets were obtained from PG&E and the LGOP version 1.1. Sources
and coefficient values are summarized in the table below.

TABLE 3: ELECTRICITY COEFFICIENT SETS

Jillian Rich, Program Manager with

489 CO, PG&E Green Communities and
Average Grid Electricity Set | Lbs/ MWh 0.011 N,O Innovator Pilots (jillian.rich@pge.com),
0.03 CH, and John Joseph, PG&E GHG Data

Requests and LGOP version 1.1

TABLE 4: NATURAL GAS COEFFICIENT SETS

Fuel CO, (Natural Gas) Set | kg/MMBtu | 53.06 co, | Coefficient set provided by LGOP
version 1.1
RCI Average Set — 0.0001 N.O Coefficient set provided by LGOP
: . kg/MMBtu :
Commercial + Industrial 0.005 CH, version 1.1

TRANSPORTATION SECTOR

On-road transportation emissions were derived from local jurisdiction vehicle miles traveled
(VMT) data and regional vehicle and travel characteristics. The transportation analysis,

City of Grover Beach Page C-3
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conducted by Fehr & Peers, utilized the San Luis Obispo Council of Governments (SLOCOG)
Regional Travel Demand model to develop transportation-related GHG emissions data and
VMT for trips that have an origin and/or destination in the city.

The SLOCOG Travel Demand Model was recently updated and validated to reflect 2010
conditions and to comply with the Regional Transportation Plan (RTP) guidelines on
implementation of Senate Bill 375 (SB 375). The update included expanding the times of day,
calibration of multiple modes, and reflecting the auto and of non-auto RTP transportation
system, all beneficial when quantifying potential GHG reduction strategies. A 2005 land use
scenario was developed by extrapolating 2035 and 2010. Similarly, a 2020 land use scenario
was developed by interpolating between 2010 and 2035. See Summary for the San Luis Obispo
Council of Governments Model Improvement Project to Meet the Requirements of California
Transportation Commission Guidelines for Regional Transportation Plans in Response to
SB375 (February, 2012) for details on model calibration and validation.

Using the model, Fehr & Peers allocated vehicle trips and VMT to each of the cities in San Luis
Obispo County and the unincorporated county by weighting trips based on their origin and
destination. The VMT summarized for land use with each of the incorporated cities and
unincorporated county includes:

a) All of the VMT associated with trips made completely internally within each jurisdiction;

b) Half of the VMT generated by jobs and residences located within each jurisdiction but
that travels to/from external destinations (this is consistent with the recent SB 375
Regional Targets Advisory Committee (RTAC) decision that the two generators of an
inter-jurisdictional trip should each be assigned half of the responsibility for the trip and
its VMT); and

c) None of the responsibility for travel passing completely through the jurisdiction with
neither an origin point, or a destination within the city (also consistent with RTAC
decision).

The gateways exiting the model area were included in the VMT calculation. This means that a
jurisdiction will be held responsible for some VMT occurring outside of the model borders. For
example, if a household in Pismo Beach travels across the Santa Maria Bridge to Santa
Barbara, or through San Luis Obispo City to reach King City. To capture the effects of
congestion, the model VMT for each time period were summarized by speed for each time
period and then aggregated to daily. The VMT results are summarized in Table 5 for the
baseline year (2005) and Table 6 for 2020.
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TABLE 5: VEHICLE MILES TRAVELED PER JURISDICTION, 2005

|
\

Total 6,528,226 2,265,294,422

1 Average Annual VMT was calculated by applying a multiplier of 347 to average weekday daily VMT to account
for the total number of weekdays in one year based on the recommendation from Caltrans.

TABLE 6: VEHICLE MILES TRAVELED PER JURISDICTION, 2020

Arroyo Grande 267,068 92,672,596
Grover Beach 153,407 53,232,378

Paso Robles 559,372 194,102,084
San Luis Obispo 3,298,712 1,144,653,064

Total 8,824,099 3,061,962,329

1 Average Annual VMT was calculated by applying a multiplier of 347 to average weekday daily VMT to account
for the total number of weekdays in one year based on the recommendation from Caltrans.
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The EMFAC2011 model developed by the California Air Resources Board was then used to
calculate emissions from the VMT figures above. EMFAC defaults for San Luis Obispo County
include regionally-specific information on the mix of vehicle classes and model years, as well as
ambient conditions and travel speeds that determine fuel efficiency. Types of emissions
accounted for include: running exhaust, idle exhaust, starting exhaust, diurnal, resting loss,
running loss, and hot soak. The model estimates carbon dioxide, methane, and nitrous oxide
emissions from these factors and inputted vehicle activity data.

WASTE SECTOR

Emissions from the waste sector are an estimate of methane generation from the decomposition
of landfilled solid waste in the base year (2005). The methane commitment method embedded
in CACP2009 is based on the EPA’'s Waste Reduction Model (WARM) for calculating lifecycle
emissions from waste generated within the jurisdictional boundary of the city in 2005. The
analysis does not use the waste-in-place method, which calculates emissions from all waste
generated in 2005 and all waste already existing in the landfill before the baseline year.

The waste sector takes into account the waste sent to landfills from city residents, businesses,
and institutions in 2005. It does not calculate emissions from the total amount of waste sent to
county landfills (Cold Canyon and Chicago Grade) in 2005 since those landfills accept waste
from the unincorporated county and incorporated cities.

Solid waste tonnage data per jurisdiction was provided by:

e “2005 Disposal Report” by quarter, prepared by the San Luis Obispo Integrated Waste
Management Board on 3/6/06. Document provided by Peter Cron, San Luis Obispo
County Integrated Waste Management Authority (pcron@iwma.com).

Since the composition of waste sent to landfill in 2005 is unknown for the city, the following
statewide average waste composition study was utilized:

o CIWMB 2004 Statewide Waste Characterization Study,
http://www.ciwmb.ca.gov/Publications/default.asp?pubid=1097.

The Waste Characterization Study’s distribution of waste by type was then converted into the
five categories included in the CACP2009 software, which resulted in the following waste
characterization:
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e Paper Products: 21.0% e Wood/Textiles: 21.8%
e Food Waste: 14.6% e All other waste: 35.7%
e Plant Debris: 6.9%

The CACP2009 software does not have the ability to assign an individual methane recovery
factor to each landfill; therefore, we took a weighted average (60%) based on the portion of
waste in each landfill. The methane recovery factors of the landfills are well documented by the
San Luis Obispo Air Pollution Control District based on the system operations at that time.
Table 7 includes methane recovery factors for the Chicago Grade and Cold Canyon landfills.
Emissions factors were obtain from the LGOP version 1.1.

TABLE 7: COMMUNITY GENERATED WASTE, 2005

Chicago Grade 157.47 94.48 AIPCD 2005 31,097
nVentory

OFF-ROAD VEHICLES AND EQUIPMENT SECTOR

Off-road emissions were obtained from the California Air Resources Board’'s OFFROAD2007
model. The model was run using default equipment population, usage, and efficiency data for
San Luis Obispo County. Emissions outputs were scaled to the local jurisdiction level by
indicators identified in Table 8. Results were converted from short tons per day to metric tons
per year. Methane and nitrous oxide emissions were converted to carbon dioxide equivalent
units based on the Global Warming Potential factors from LGOP version 1.1.
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TABLE 8: COUNTY-WIDE EMISSIONS INDICATORS
files

Industrial Equipment Industrial jobs U.S. Census Bureau, Center for
Economic Studies, On the Map Tool

Light Commercial Service and commercial jobs U.S. Census Bureau, Center for
Equipment Economic Studies, On the Map Tool

The OFFROAD2007 software calculates emissions from other sources of off-road equipment as
well, including recreational vehicles and watercrafts; however these emissions were not
included because there was no feasible methodology for separating these emissions per
jurisdiction within the county. Population is proven to not be an accurate indicator of
consumption rates. To remain consistent with protocol and practice, emissions must be
separated in a spatial manner, similar to how highway emissions are determined by road
segment length within each jurisdiction. It should also be noted that many location-sources of
off-road emissions, such as recreational vehicle emissions, occur in state parks or beaches
outside of the jurisdiction of each city or the county.

2020 FORECAST

The GHG emissions forecast provides a “business-as-usual estimate,” or scenario, of how
emissions will change in the year 2020 if consumption trends and behavior continue as they
did in 2005, absent any new federal, state, regional, or local policies or actions that would
reduce emissions. The year 2020 was selected for the forecast in order to maintain
consistency with AB 32.

The 2020 forecast calculates business-as-usual growth based on population growth obtained
from the mid-level value provided in the SLOCOG report, "San Luis Obispo County 2040
Population, Housing & Employment Forecast" (August 2011) and job growth from the SLOCOG
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staff report titled “Correction to the 2040 Regional Growth Forecast Employment Estimates and
Potential Changes to Regional Housing Needs Allocation.” Specifically population growth rates
were applied to residential, waste, off-road, and wastewater sectors; job growth rates were
applied to the commercial/industrial sector. For the transportation sector, Fehr & Peers provided
VMT estimates for the year 2020 as shown in Table 6 above.

It should be noted that these forecasts do not take into consideration any planned or actual
efficiency or conservation measures after 2005. For example, the State Renewable Energy
portfolio has advanced significantly since 2005, but the forecast calculates 2020 energy
emissions by assuming constant emissions factors.
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APPENDIX D: DETAILED
METHODOLOGY FOR CITY

GOVERNMENT OPERATIONS
INVENTORY

Detailed Methodology for Government Operations GHG
Emissions Inventory

The municipal operations inventory follows the LGOP version 1.1, which was adopted in 2010
by CARB and serves as the national standard for quantifying and reporting GHG emissions from
local government operations.

BUILDING SECTOR

The building sector includes all emissions from natural gas and electricity consumed in City-
owned and - operated buildings and facilities. Pacific Gas and Electric Company (PG&E) and
Southern California Gas Company (SoCal Gas Co.) provided municipal electricity and natural
gas consumption data respectively. Specifically, data was provided by:

e Jillian Rich, Program Manager with PG&E Green Communities and Innovator Pilots
(jillian.rich@pge.com), and John Joseph, PG&E GHG Data Requests

¢ Paulo Morais, Energy Programs Supervisor with Southern California Gas Company,
Customer Programs (pmorias@sempraultilities.com)

This raw data was input into the CACP2009 software in kWh and therms. PG&E provided a
2005 carbon dioxide (COz2) coefficient for electricity use and SoCal Gas Co. provided a carbon
dioxide (COz2) coefficient for natural gas. Emissions coefficients for methane (CH4) and nitrogen
dioxide (N20) emissions were provided by the California LGOP version 1.1 and were converted
into carbon dioxide equivalents and added to the CO:2 emissions to obtain carbon dioxide
equivalent (COze) emissions (see Appendix C, Tables 3 and 4).

VEHICLE FLEET SECTOR

The vehicle fleet sector includes gasoline and diesel vehicles from the following City
departments:

e Public Works
e Fire
¢ Community Development

e Police
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GOVERNMENT OPERATIONS
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Gasoline and diesel consumption for calendar year 2005 was obtained from billing records.
Records were available for approximately 59 vehicles. Specific sources of data within each
organization are outlined in the notes of Appendix B.

For the vehicle fleet, we used the default coefficients for gasoline and diesel included in the
CACP2009 software. Emissions were calculated using the EMFAC software for the San Luis
Obispo region, consistent with the community methodology described in Appendix C.

EMPLOYEE COMMUTE SECTOR

Employees were surveyed in June 2009 using an online survey instrument. The questions,
attached as Appendix E, asked employees about their current commuting patterns. Of those
guestions, we used the following for our analysis:

e What is your approximate one-way distance to work (in miles)? Please indicate the most
direct distance to work, discounting midway destinations that would be taken whether or
not you drove to work each day (i.e. dropping off children at school).

e Please indicate the type of transportation you take to work each day in your average
work week. Please note that there are two types of carpooling.

<& Drive alone <& Motorcycle
<& Carpool with fellow City employees <& Bicycle
<& Carpool with drivers not employed <& Walk

by the City

<& Telecommute
<& Vanpool

<& Other
< Public transit
¢ What type of vehicle do you drive?

e What type of fuel does your vehicle use?

e If you carpool with fellow City employees, how many City employees ride with you? If
you carpool with a different number each day, please indicate the average.
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Approximately 34 employees responded to the survey with usable information, meaning that all
essential questions were answered. Answers with mileage left blank or with highly inconsistent
data (ex: saying they walked three days to work, biked two, and drove five) were omitted. In
addition, if a respondent did not describe their ‘other’ category of transportation, the entry was
omitted.

To perform this analysis, we took the following steps:

1) Separate entries by what type of vehicle they own and operate (compact, midsize car,
full-size car, small truck, medium-small truck, large truck, motorcycle or “don’t drive”).
Within each new group, separate the entries by diesel, gasoline or hybrid.

2) For each group of entries with the same vehicle type and technology, multiply the
number of miles to work by 2 (to get round-trip estimate) and then by the number of
‘drive alone’ days for each entry. Multiply the number of miles to work by the number of
‘carpool’ days (half of the ‘drive alone’ emissions). Note: If a respondent entered that
they motorcycle to work, but own a car as well, the motorcycle miles were moved to the
motorcycle category). Adjust for hybrids (see below).

3) Add all miles per vehicle type and technology and multiply by 52.18 work weeks/year.

4) Calculate the multiplier to adjust survey response data to the entire 2005 employee
population. In 2005, there were 110 employees. This, divided by the 63 survey entries,
gives us our multiplier of 1.75.

5) Multiply the mileage per vehicle per technology type by the multiplier.

6) Divide the number of hybrid miles by 2.2 and add the difference to the ‘passenger car’
category. This is to account for the large increase in hybrid sales between 2005 and
2009 (Source: Hybridcars.com sales statistics).

7) Multiply the number of biodiesel by 30% and add the remainder to the ‘passenger car’
diesel category. This is to account for the increase in biodiesel consumption between
2005 and 2009 (Source: DOE sales statistics).

8) Manipulate the vehicle classes to fit the CACP2009 software categories.

9) Enter final miles into the CACP2009 software per vehicle type and fuel.
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TABLE 1: 2010 EMPLOYEE COMMUTE SURVEY

2009 Survey results Adjusted for 2005
Vehicle Group
Annual VMT Fuel Type Annual VMT Fuel Type
49,550.13 Gasoline 201,856.44 Gasoline
Light Truck/SUV/Pickup
0.00 Diesel 0.00 Diesel
18,263.00 Gasoline 56,432.67 Gasoline
Large Truck
0.00 Diesel 0.00 Diesel
57,412.61 Gasoline 104,505.24 Gasoline
Passenger Vehicle
3,840.45 Diesel 11,866.98 Diesel
. 125,255.74 Gasoline 362,794.35 Gasoline
otal
3,840.45 Diesel 11,866.95 Diesel

The CACP2009 software does not provide a method of calculating emissions from hybrid cars.
As a result, these emissions were divided by 2.20 based on the difference between average fuel
economy of a 2005 Toyota Prius and the average fuel economy included in the 2005 San Luis
Obispo region EMFAC data and then entered into the CACP2009 software under passenger
vehicle (Source: www.fueleconomy.gov).

STREETLIGHT SECTOR

PG&E provided electricity usage from streetlights in kwWwh for 2005. The total kwh were entered
into the CACP2009 software using the electricity coefficients identified in Appendix C.

WATER/ SEWAGE SECTOR

This sector calculates emissions from energy consumption associated with City-owned and
operated water and wastewater facilities. It does not calculate the total emissions from all water
used or treated for the community. Doing so would be including emissions that are accounted
for in another jurisdiction, which would cause double-counting. The City is largely not involved
with the movement and treatment of water for its residents and businesses, which is why this
sector appears insignificant. The City-operated facilities provide for a small part of the collection,
treatment, disposal, and movement of water and wastewater within the city. This number does
not represent the total emissions from water and wastewater treatment, largely because the City
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relies upon the South SLO County Sanitary District, a Joint Powers Authority (JPA), which
manages water treatment for a number of communities.

PG&E and SoCal Gas Co. provided the electricity and natural gas usage associated with water
and wastewater facilities as detailed in Appendix B. These totals were entered into the
CACP2009 software with the electricity and natural gas coefficients presented in Appendix C.

WASTE SECTOR

The South County Sanitary District reported solid waste tonnage produced by City operations.
The City produced 9,041.5 tons of waste in 2005 that was sent to managed landfill. The waste
composition was unknown for the County; therefore, the California averages provided by the
2004 California Integrated Waste Management Board Waste Characterization Report were
used. A weighted average methane recovery factor of 60% was used in this analysis, as
outlined in Appendix C.
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APPENDIX E: CITY EMPLOYEE

COMMUTE SURVEY, 2010

City Employee Commute Survey, 2010

1) What is your approximate on-way distance to work (in miles)? Please indicate the most direct
distance to work, discounting midway destinations that would be taken whether or not you drove to
work each day (i.e. dropping off children at school).

2) Please indicate the type of transportation you take to work each day in your average work week.
Please note that there are two types of carpooling.

Dayl Day2 Day3 Day4 Day5

Drive Alone ] ] ] O] ]
Carpool with fellow City employees ] ] L] L] L]
Carpool with other drivers not employed by the City ] ] L] L] ]
Vanpool ] L] ] O] ]
Public transit ] ] ] O] ]
Motorcycle ] O] ] ] [l
Bicycle ] L] ] O] ]
Walk O ] ] [] Ll
Telecommute ] L] ] O] ]
Other ] ] ] O] ]

3) What type of vehicle do you drive?

Compact/Sub-Compact car (Civic, Corolla, Focus, Neon, Cavalier, Jetta or similar)
Mid-size car (Accord, Camry, Passat, Monte Carlo, Sable, Sebring or similar)

Full-size car (Impala, Intrepid, Taurus, Crown Victoria, Bonneville, Town Car or similar)
Small Truck/SUV/Pickup (RAV4, Chev S10, Pickup (4 cylinder), PT Cruiser or similar)
Medium-Small Truck/SUV/Pickup (Minivan, Sonoma Pickup Truck or similar)
Medium-Large Truck/SUV/Pickup (Durango, Safari Cargo Van, Ford F150 or similar)
Large Truck/SUV/Pickup (Suburban, Expedition, Navigator, Ford E250/350/450 or similar)
Motorcycle

| don’t drive alone or drive a carpool

OO0O000000n
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APPENDIX E: CITY EMPLOYEE

COMMUTE SURVEY, 2008

4) What type of fuel does your vehicle from question 3 use?

Gasoline
Diesel
Biodiesel
Hybrid
Electric

| don’t drive to work or drive a carpool
Other (Specify):

OO0O0Ooodno

5) If you carpool or vanpool with fellow City employees, home may City employees ride with you? If
you carpool with a different number each day, please indicate the average. If ‘not applicable’,
please enter “0".

Enter # of people:
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APPENDIX B T—

GHG Measure Quantification Details

Several factors including GHG reduction potential as well as economic impacts were key factors
in evaluating and selecting GHG emissions reduction measures for Grover Beach’ CAP. This
appendix displays pages from the measure evaluation toolbox which detail the methodology,
information sources, and assumptions for the GHG reduction potential and cost and savings
estimates included in the CAP.

This appendix also contains details regarding the quantification of existing local measures and
State reductions which were included in the adjusted forecast as described in Chapter 2 of the
CAP.

About the CAP Measure Methods and Calculations

The GHG emission reduction potential of a given measure is quantified following standardized
methods for estimating emissions detailed in the California Air Pollution Control Officers
Association’s (CAPCOA) report Quantifying Greenhouse Gas Mitigation Measures (August
2010). The calculations utilize emissions factors and results from the Grover Beach’ GHG
Emissions Inventory, as well as assumptions made by the City about the degree of
implementation in the year 2020.

Costs and savings directly associated with the implementation of each measure were estimated
for the City, as well as for residents and businesses, where feasible. Cost estimates generally
include initial capital costs (e.g., purchase and installation of technology, program development,
etc.) needed to produce the emission reductions estimated by the GHG analysis in 2020, and
are based on current (2013) prices. Savings include reduced costs associated with electricity,
natural gas, and fuel usage, as well as the reduced need for maintenance, and are also based
on current (2013) prices. Costs and savings were estimated using information specific to the
region—when available—or for similar cities in the region, State of California, or United States,
prioritized in that order. There are numerous factors that will affect the actual costs incurred if
the measures are implemented. Because of the uncertainties and variability associated with
costs and savings, they are reported as ranges in Chapters 3 and 4 of the CAP.

—_— |
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C-1 Zero and Low Emission City Fleet Vehicles

Calculation Methodology and Equations

Key Assumptions for Calculations:

Number of municipal vehicles replaced by

2020

Vehicles

Staff time needed for this measure

0.05

Full Time
Equivalent (FTE)

Calculations:

Fuel savings (gallons) =V x M (1/Fi - 1/Fe)

Where:

Number of vehicles

2 Vehicles
replaced (V) =
Average miles driven 7,500 Miles per year

per year (M) =
Resource Savings Calculations Average fuel economy

of replaced vehicles (Fi) 25 Miles per gallon
Average fuel economy

of newer (more 50 Miles per gallon
efficient) vehicles (Fe) =

Resource Savings Fuel Savings = 300 Gallons of gasoline fuel

GHG reduced (MT CO2e) = Fuel savings (gallons gasoline) x 8.81 / 1,000

GHG Emission Reduction Calculations 8.81| = GHG emission from gasoline (kg CO2/gallon)
1,000| = Conversion from kg to metric tons
GHG Emission Reduction Total GHG Savings 3 MT CO2e
Energy cost per mile of
regular gasoline vehicle $0.1468 Dollars per mile (standard car. Ex, Toyota Corolla) ( RechargelT)
Energy cost per mile of Dollars per mile (Electric vehicles. Ex, Toyota Prius Plug-in Hybrid,
. ) $0.0690
hybrid vehicle = RechargelT)
Difference in energy .
Municipal Costs and Savings cost per mile = 50.0778 Dollars per mile
Estlmate. average miles 7,500 Miles per year
driven per year =
Difference in purchase
price for hybrid above| ¢, 5, ¢ Dollars (US DOE)
similar non-hybrid
vehicle =
. Dollars (Assumes no staff time needed above that required for
Municipal Costs = $8,630 ) ) )
Municipal Costs and Savings purchasing regular gasoline vehicles.)
Municipal Savings = $1,751 Dollars
Notes
See RICAPS, Strategy TM4.
References

1. RechargelT Driving Experiment: Demonstration of energy efficiency for electric vehicles. Google, org, 2007. http://www.google.org/recharge/

2. US Department of Energy (DOE)- fueleconomy.gov




E-1 Energy Efficiency Outreach and Incentive Programs

Calculation Methodology and Equations

Note: This measure should use conservative assumptions to avoid double counting with other energy measures.

Key Assumptions for Calculations:

Percent of households participating b
RAIEEIREENE SY 35% Percent
2020
Percent of businesses participating b
B I 40% Percent
2020
Targeted percent residential ener;
_g B . 5% Percent
savings
Targeted t ial
ge ed percent commercial energy 6% Percent
savings
) . Full Time
Staff time needed for this measure 0.05 .
Equivalent (FTE)

Calculations:

Residential Electricity Savings (kWh) = Rp x Rs x 95% x Re
Residential Natural Gas Savings (therms) = Rp x Rs x 5% x Rn
Commercial Electricity Savings (kWh) = Cp x Cs x 95%x Ce
Commercial Natural Gas Savings (kWh) = Cp x Cs x 5% x Cn

Where:

Percent of residences participating in rebate and programs

Rp= 35%
by 2020
Percent of businesses participating in rebate and incentive

Cp= 40%

. . programs by 2020
Resource Savings Calculations - - - - —

Percent residential energy savings (applied 95% electricity,

Rs= 5%
5% natural gas)
Percent commercial energy savings (applied 95% electricity,

Cs= 6%
5% natural gas)

Re= 26,193,473 2020 residential electricity usage (kWh)

Rn= 1,958,663 2020 residential natural gas usage (therms)

Ce= 21,013,328 2020 commercial electricity use (kWh)

Cn= 448,481 2020 commercial natural gas usage (therms)

435,466|Residential electricity saved (kWh)
1,714|Residential natural gas saved (therms)
Resource Savings
479,104|Commercial electricity saved (kwh)
538|Commercial natural gas saved (therms)

GHG Emission Reduction Calculations

GHG Savings (MT CO2e) = (Se/1,000 x 0.133) + (Sg/10 x 53.2/1,000)

Where:

Se=

Residential or commercial electricity savings

Sg=

Residential or commercial natural gas savings

1,000

= Conversion factor for kWh to MWh (electricity equation) or from kg to metric
tons (natural gas equation)

10

= Conversion factor for therm to MMBtu

0.133

= Average projected emissions factor for electricity in 2020 in MT CO,e/MWh

53.20

= Average emissions factor for natural gas (kg CO2e/MMBtu)

GHG Emission Reduction

67

Residential Reduction (MT CO2e)

67

Commercial Reduction (MT CO2e)

134

Total Reduction (MT CO2e) in 2020

Staff time to participate in

and promote existing programs.

Municipal Costs and Savings - -
. FTE = 0.05 Estimated staff time per year
Calculations
S/FTE= $100,000 FTE cost per year
. . Municipal Cost = $5,000 Dollars
Municipal Costs and Savings
Municipal Savings = S0 Dollars




Total savings = [Electricity Savings x $/kWh] + [Natural Gas Savings x $/therms]

Where:
. . California Energy Commission, California Energy Demand
Residential 5/kWh= 20.19 2010-2020, Adopted Forecast
. . California Energy Commission, California Energy Demand
Residential 5/therm= 20.92 2010-2020, Adopted Forecast
. California Energy Commission, California Energy Demand
Commercial 5/kWh= 20.19 2010-2020, Adopted Forecast
. California Energy Commission, California Energy Demand
. ) Commercial 5/therm= 2081 2010-2020, Adopted Forecast
Community Costs and Savings
Calculations Total residential savings= $84,315 Dollars per year
Total commercial
. $89,549 Dollars per year
savings=
Households = 5,878 Total number of households projected in 2020
Households part|C|pat|n§ 2,057 Households participating by 2020
Commercial units = 1,235 Total number of projected commercial units in 2020
Comme.rflal %mlts 494 Commercial units participating by 2020
participating =
Residential Cost = Varies Dollars per household
Commercial Cost = Varies Dollars per business
Community Cost and Savings
Residential Savings = $41 Dollars per household
Commercial Savings = $181 Dollars per business
Notes

Assumes that of the total percent reduction in energy use, 95% applies to electricity and 5% applies to natural gas.

References

1. Pacific Gas and Electricity Company. 2012. Energy Overview Tableau Reports.

2. Rincon Consultants. November 2012. Cities Greenhouse Gas Emissions Inventories.

3. California Energy Commission, California Energy Demand 2010-2020, Adopted Forecast




E-2 Energy Audit and Retrofit Program

Calculation Methodology and Equations

Key Assumptions for Calculations:

Number of households audited by

Unit
2020 350 nits
N - -

umber of businesses audited by 50 Units
2020
Target percentage of energy savings 30% Percent

Full Time Equivalent

Staff time needed for this measure 0.05 uil Time Equivaten

(FTE)

Calculations:

Resource Savings Calculations

Residential Square Feet (Rsf) = Ru x 1,545
Residential Electricity Energy Savings (kWh)=E x 0.40 x Rsf x 3.5
Residential Natural Gas Savings (therms)=E x 0.40 x Rsf x 0.3

Ru= 350 # residential units audited by 2020
Average residential 1545 Square feet/dwelling unit (California Energy Commission
unit size= ! [CEC] 2010 Residential Appliance Saturation Survey [RASS])
Audit to retrofit 40% Percentage of units that receive an audit that complete
conversion rate= ’ energy efficiency installation (Energy Savvy)
Rsf= 216,300 # square feet of residential space retrofitted by 2020
E= 30% Target percentage of energy savings
| R:§|§tent|al 3.5 kWh/square foot/year (Average electric use intensity for
€ ec. ra y.use ’ residential buildings in kWh/square foot/year [RASS]).
intensity=
. . Therms/square foot/year (Average natural gas usage
Residential natural . . . . e
0.3 intensity for residential buildings in therms/square

gas use intensity=

foot/year [RASS]).

Commercial Square Feet (Csf) = Cu x 4,500

Commercial Electricity Energy Savings (kWh)=E x 0.40 x Csf x 12.95
Commercial Natural Gas Savings (therms)=E x 0.40 x Csf x 0.3

Where:
Cu= 50 # of commercial units or buildings audited by 2020
Average commercial . . . -
o 4,500 Average commercial unit/business size in square feet
unit size=
Audit to retrofit 40% Percentage of units that receive an audit that complete
conversion rate= ’ energy efficiency installation (Energy Savvy)
Csf= 90,000 Square feet of commercial space upgraded by 2020
E= 30% Target percentage of energy savings
. kWh/square foot/year (Average electric use intensity for
Commercial . e . .
lectricit 12.95 commercial buildings in kWh/square feet/year (California
€ ec' rItCI y,Ltjs? ’ Energy Commission [CEC] 2005 California End Use Survey
intensity= [CEUS], page 184)).
. therms/square foot/year (Average natural gas usage
Commercial natural . . . e
0.3 intensity for commercial buildings in therms/square

gas use intensity=

feet/year (CEC 2005 CEUS, page 184)).

Resource Savings

230,353

Residential electricity saved (kWh)

22,705

Residential natural gas saved (therms)

349,785

Commercial electricity saved (kwWh)

9,450

Commercial natural gas saved (therms)

GHG Savings (MT CO2e) = (Se/1,000 x 0.133) + (Sg/10 x 53.20/1,000)




GHG Emission Reduction Calculations

Where:

Se=

electricity savings

Sg=

natural gas savings

1,000

= conversion factor for kWh to MWh (electricity equation) or from kg to metric
tons (natural gas equation)

GHG Emission Reduction

10(= conversion factor for therm to MMBtu
0.133|= average projected 2020 electricity emissions factor (MT CO2e/MWh)
53.20|= average emissions factor for natural gas (kg CO2e/MMBtu)
151 |Residential Reduction (MT CO2e) in 2020

97

Commercial Reduction (MT CO2e) in 2020

Municipal Cost and Savings

Staff time developing and administering program.

. FTE = 0.05 Staff time needed for this measure
Calculations
S/FTE= $100,000 Cost associated with staff time
Municipal Cost= $5,000 Dollars
Municipal Cost and Savings
Municipal Savings = S0 Dollars

Total savings = [Elect

ricity Savings x $/kWh] + [Natural Gas Savings x $/therms]

Where:
. . California Energy Commission, California Energy Demand
Residential 5/kWh= 2019 2010-2020, Adopted Forecast
Residential $0.92 California Energy Commission, California Energy Demand
$/therm= ’ 2010-2020, Adopted Forecast
Commercial $0.19 California Energy Commission, California Energy Demand
S/kWh= ' 2010-2020, Adopted Forecast
Commercial $0.81 California Energy Commission, California Energy Demand
$/therm= ’ 2010-2020, Adopted Forecast
$64,656|Residential Savings (S/year)
Community Costs and Savings $72,714|Commercial Savings ($/year)
Calculations Total C ‘
. .ota OSt_ ° $3,000 Cost per home (average ACEEE)
residential retrofit =
Available residential $3,000 Energy Upgrade California offers rebates ranging from
rebates = ! $2,000-$4,000 ($2,500 rebate for 25% energy savings).
To'tall ciSt ?I $4.545 Cost per commercial unit ($1.01 per square
commercial retro I_ ! foot - AECOM 2010; Gregerson 1997)
Availabl PG&E offers $0.09/kWh (PG&E Customized Retrofit
ol vaLat € $2273 Incentives) and SCE offers $1.00/therm (SCE Financial
commercial reba ef ’ Incentives for Energy Efficiency) for retrofit projects, with
N the total incentive capped at 50% of the measure cost
Residential Cost = S0 Dollars per household
Commercial Cost = $2,273 Dollars per business
Community Costs and Savings i i i
y € Residential Savmgf $462 Dollars per household
Commercial Savings .
~ $3,636 Dollars per business
Notes

This is based on average energy consumption. Programs that emphasize audits and retrofits to buildings constructed prior to Title 24 (1980),

will see greater reductions.




Audit to retrofit conversion rates and energy savings vary significantly by program. In a study of 16 audit programs around the country, audit
to retrofit conversion rates ranged from 30% to 50% (Energy Savvy).

When combining energy measures, the City should be aware of double-counting emission reductions. Some actions in this measure overlap
with actions in Measures 3a and 3d, and this overlay diminishes the overall effectiveness of the measure and its actions. If the City selects
both measures, it should lower the commitment established in terms of units or percent reduction in order to address the issue of double-
counting.

References

1. Energy Savvy - Energy Audit Programs That Work http://www.energysavvy.com/blog/2010/09/14/energy-audit-programs-that-work/
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4, PG&E Energy House Calls - http://www.energyhousecalls.com/?WT.mc_id=GSEHC154&WT.srch=1&gclid=CJ6xi8_jmLMCFQSqnQodsAEAIA
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6. Energy Information Administration, 1995 Commercial Buildings Energy Consumption Survey -
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11. U.S. Department of Energy (DOE). 2011a. Home Energy Saver. Available:
<http://hes.lbl.gov/consumer>. Accessed: July 6, 2011.

12. American Council for an Energy-Efficient Economy (ACEEE), Berkeley RECO Case Study - http://aceee.org/sector/local-policy/case-
studies/berkeley-california-residential-energ




E-3 Income-Qualified Energy Efficient Weatherization Programs

Calculation Methodology and Equations

Key Assumptions for Calculations:

Residential units upgraded by 2020

50

Units

Staff time needed for this measure

0.05

Full Time Equivalent
(FTE)

Calculations:

Resource Savings Calculations

Residential Square Feet (Rsf) = Ru x 1,545
Residential Electricity Energy Savings (kWh)=E x Rsf x 3.5
Residential Natural Gas Savings (therms)=E x Rsf x 0.3

Ru= 50 Residential units upgraded by 2020
A idential unit Square feet/dwelling unit California Energy Commission
verage resigentia unl_ 1,545 [CEC] 2010 Residential Appliance Saturation Survey
size= [RASS])
Rsf= 77,250 Square feet of residential space upgraded by 2020
Average first-year weatherization energy savings (Oak
£ 35% Ridge National Laboratory (ORNL) 2010 Weatherization
- ? Assistance Program Technical Memorandum: Background
Data and Statistics. Page 5.)
Residential electricity 3.5499 kWh/square foot/year (Average electric use intensity for
use intensity= ’ residential buildings in kWh/square foot/year [RASS]).
Residential natural Therms/square foot/year (Average natural gas usage
esidential natural gas 0.3 intensity for residential buildings in therms/square

use intensity=

foot/year [RASS]).

Resource Savings

95,980

Residential electricity saved (kwh)

9,460

Residential natural gas saved (therms)

GHG Emission Reduction Calculations

GHG Savings (MT CO2e)=(Se/1,000 x 0.133)+(Sg/10 x 53.2/1,000)

Where:

Se=

electricity savings

Sg=

natural gas savings

1,000

= conversion factor for kWh to MWh (electricity equation) or from kg to metric
tons (natural gas equation)

10(= conversion factor for therm to MMBtu
0.133|= average projected emissions factor for electricity in 2020 in MT CO2e/MWh
53.20|= average emissions factor for natural gas (kg CO2e/MMBtu)
GHG Emission Reduction 63|MT CO2e

Municipal Costs and Savings

Staff time coordinating with CAPSLO and local utilities, and conducting outreach.

. FTE = 0.05 Staff time needed for this measures
Calculations
S/FTE= $100,000 Dollars per year
Municipal Cost= $5,000 Dollars
Municipal Costs and Savings
Municipal Savings = S0 Dollars

Community Costs and Savings

Residential cost savings = [Electricity Savings x $/kWh] + [Natural Gas Savings x $/therms]

Where:

California Energy Commission, California Energy Demand

Calculations Residential $/kWh= $0.19 2010-2020, Adopted Forecast
. . California Energy Commission, California Energy Demand
Residential $/therms= 50.92 2010-2020, Adopted Forecast
Total ComrrTunlty $26,940 Residential Savings
Savings =
Community Cost = S0 Dollars per household
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Community Savings = $539 Dollars per household

Notes

The first-year energy savings for LIHEAP households is approximately 34.5% or $437 (ORNL). The average energy savings per low-income housing
unit for Weatherization Assistance is estimated by the State of California Department of Community Services and Development (CSD) to be $418
per year.

When combining energy measures, the City should be aware of double-counting emission reductions. Some actions in this measure overlap with
actions in Measures 3a and 3d, and this overlay diminishes the overall effectiveness of the measure and its actions. If the City selects both
measures, it should lower the commitment established in terms of units or percent reduction in order to address the issue of double-counting.

PG&E and SoCalGas contract with CAPSLO to provide weatherization services to the region as part of the statewide Energy Savings Assistance
Program (ESAP). http://www.cpuc.ca.gov/PUC/energy/Low+Income/liee.htm

For low-income households: no-cost weatherization under Energy Savings Assistance Program. For middle-income households: free
weatherization under PG&E's Middle Income Direct Install program.

References

1. CSD - Helps Low-Income Families Manage and Reduce Energy Costs http://www.csd.ca.gov/Contractors/documents/Energy%20tab/LIHEAP-
DOE%20Fact%20Sheet%20%282008%29.pdf

2. California Energy Commission [CEC] 2010 Residential Appliance Saturation Survey [RASS] - http://www.energy.ca.gov/appliances/rass/

3. ORNL 2010 Weatherization Assistance Program Technical Memorandum: Background Data and Statistics (page 5) -
http://weatherization.ornl.gov/pdfs/ORNL_TM-2010-66.pdf

4. California Energy Commission (CEC) 2005 California End Use Survey - http://www.energy.ca.gov/2006publications/CEC-400-2006-005/CEC-400-
2006-005.PDF

5. California Flex Your Power - http://www.fypower.org/feature/lowincome/

6. PG&E Direct Install -http://www.staplesenergy.com/residential-case-studies/pge-middle-income-direct-install-program




E-4 Small-Scale On-Site Solar Photovoltaic (PV) Incentive Program

Calculation Methodology and Equations

Key Assumptions for Calculations:

Number of commercial solar PV

installations (between 2013-2020) 14 Systems
Number of residential solar PV
installations (between 2013-2020) 2 Systems
Number of residential solar water

80 Systems

heaters installed by 2020*

Full Time Equivalent

Staff time needed for this measure 0.02
(FTE)

*Approximately 0.013 installations per household as a result of the Solar Water Heating
program established under Assembly Bill 1470, the Solar Thermal Heating Act of 2007.

Calculations:

Commercial Electricity Energy Savings (kWh)= Csi x Acsi x 1,900
Residential Electricity Energy Savings (kWh)= (Rsi x Arsi x 1,900) + (Rsw x Ee)
Residential Natural Gas Energy Savings (therms) = Rswg x Eg

Where:
Csi= 14 # of commercial solar installations by 2020
Rsi = 50 # of residential solar installations by 2020
Rew = 8 # of residential solar electric water heater installations by
W= 2020 (assumes 10% electric)
R _ 72 # of residential solar natural gas water heater installations
SWe = by 2020 (assumes 90% natural gas)
Resource Savings Calculations Acsi = 33.8 average commercial solar installation size in kW (Cal Solar
st = : Initiative [CSI 1])
Arsi = 4.6 average residential solar installation size in kW (CSI 1)
average expected residential solar water heater savings in
Ee= 2,945 kWh per year (California Solar Initiative (CSI 2) Thermal
Program Cal Solar statistics)
average expected residential solar water heater savings in
Eg= 139 therms per year (CSI 2 - 2012 Thermal Program Cal Solar
statistics)
conversion factor from kW to kWh per year (Solar Energy
Conversion factor = 1,900 Industries Association [SEIA] Solar Radiation Conversion
Map)
460,560|Residential electricity saved (kWh)
Resource Savings 10,008|Residential natural gas saved (therms)
899,080|Commercial electricity saved (kWh)
GHG Savings (MT CO2e) = (Se/1,000 x 0.133) + (Sg/10 x 53.2/1,000)
Where:
Se=|electricity savings
Sg=|natural gas savings
GHG Emission Reduction Calculations 1.000 = conversion factor for kWh to MWh (electricity equation) or from kg to metric
’ tons (natural gas equation)
10|= conversion factor for therm to MMBtu
0.133|= average projected emissions factor for electricity in 2020 in MT CO2e/MWh
53.20|= average emissions factor for natural gas (kg CO2e/MMBtu)
GHG Emission Reduction 234|MT CO2e

Staff time developing new materials and performing marketing and outreach activities.

Municipal Costs and Savings
Caleculations

FTE = 0.02

Estimated staff time per year to develop new program




S/FTE $100,000 Dollars per year

. . Municipal Cost = $2,000 Dollars per year
Municipal Costs and Savings

Municipal Savings = S0 Dollars per year

Commercial cost savings = [Electricity Savings x S/kWh]
Residential cost savings = [Electricity Savings x $/kWh] + [Natural Gas Savings x $/therms]

Where:

California Energy Commission, California Energy Demand

Residential 5/kWh= 50.19 2010-2020, Adopted Forecast
Commercial $0.19 California Energy Commission, California Energy Demand
S/kWh= ’ 2010-2020, Adopted Forecast
Residential $0.92 California Energy Commission, California Energy Demand
S/therm= ’ 2010-2020, Adopted Forecast
Total re5|dfent|al $96,714 Dollars
savings =
Total comm.erual $167,229 Dollars
savings =
Commercial solar Commercial Solar Installations per watt (Green Tech
. $4.38 .
installed cost = Media)
Residential solar Residential Solar Installations per watt (Green Tech
Community Costs and Savings installed cost = $5.46 Media)
Calculations
Total cost of
installed $2,072,616 Dollars
commercial solar =
Total cost of
installed residential $1,255,800 Dollars
solar =
Residential solar $4.650 Dollars (Incremental installed cost of solar hot water
water heater cost = ! heater (National Renewable Energy Lab, August 2012))
Available rebates = $2175 Dollars (available Rebate for replacing natural gas heater
vatlable rebates = ! with solar (Go Solar CA))
Cost of solar hOt Dollars (cost of solar hot water heater installation minus
water heater with $2,475
rebate)
rebate =
Total cost of solar $198,000 Dollars
water heaters =
Residential Cost = $11,183 Dollars per household
Commercial Cost = $148,044 Dollars per business
Community Cost and Savings R cidential Savi
esidentia avmgf $744 Dollars per household
Commercial Savings .
"~ $11,945 Dollars per business
Notes

Commercial and residential installation size assumptions are the averages for San Luis Obispo County PV installations for completed and PBI
projects (Cal Solar). The installation size uses the CSl rating, which accounts for a design factor, and is a more accurate reflection of energy
generated by the installation. Solar water heater savings is an average of the expected savings for all the projects that have applied for the CSI-

Thermal rebate in San Luis Obispo County (CSI 2).

When combining energy measures, the City should be aware of double-counting emission reductions. Should not double count with Measure

3k, Low Income Solar Program, and Measure 3q, Municipal Solar Installations.

The model assumes that solar water heaters are installed in combination with both electric and natural gas water heaters. The model assumes
that 90% of the systems installed offset natural gas water heaters; 10% offset electric water heaters.




Installed cost of conventional natural gas system is $1,350 and installed cost of residential solar water heaters: $6,000 (National Renewable
Energy Lab).

References

. Cal Solar - http://www.californiasolarstatistics.ca.gov/

. California Solar Initiative CSI-Thermal Program - http://www.gosolarcalifornia.ca.gov/solarwater/index.php

. CEC Planning and Permitting Resources For Renewable Energy Systems - http://www.energy.ca.gov/localgovernment/planning_resources/
. SEIA Solar Radiation Conversion Map - http://www.getsolar.com/blog/what-can-one-kilowatt-of-solar-do-for-you/13483/

. http://www.nrel.gov/docs/fy11osti/48986.pdf

http://www.greentechmedia.com/research/ussmi

. National Renewable Energy Lab, August 2012 - http://www.nrel.gov/solar/
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. Go Solar CA - http://www.gosolarcalifornia.ca.gov/




E-5 Income-Qualified Solar PV Program

Calculation Methodology and Equations

Key Assumptions for Calculations:

Number of low-income residential 20 Svstems
solar PV installations by 2020 Y
Number of low-income residential
. 20 Systems
solar water heaters installed by 2020
Full Time Equivalent
Staff time needed for this measure 0.05 ! |m(T:Ts)uwa en

Calculations:

Resource Savings Calculations

Residential Electricity Energy Savings (kWh)= (Rsi x Arsi x 1,900) + (Rsw x Ee)
Residential Natural Gas Energy Savings (therms) = Rswg x Eg

Rsi= 20 # of low-income residential solar PV installations
# of low-income residential solar electric water heater
Rsw= 2 installations by 2020 (assumes 10% electric)
_ # of residential solar natural gas water heater installations
Rswe= 18 by 2020 (assumes 90% natural gas)
. average residential solar installation size in kW (Cal Solar
Arsi= 46 Initiative [CSI 1])
average expected residential solar water heater savings in
Ee= 2,945 kWh per year (California Solar Initiative (CSI 2) Thermal
Program Cal Solar statistics)
average expected residential solar water heater savings in
Eg= 139 therms per year (CSI 2 - 2012 Thermal Program Cal Solar
statistics)
conversion factor from kW to kWh per year (Solar Energy
Conversion factor= 1,900 Industries Association [SEIA] Solar Radiation Conversion

Map)

Resource Savings

180,690

Residential electricity saved (kwh)

2,502

Residential natural gas saved (therms)

GHG Emission Reduction Calculations

GHG Savings (MT CO2e) = (Se/1,000 x 0.133) + (Sg/10 x 53.2/1,000)

Where:

Se=

electricity savings

Sg=

natural gas savings

1,000

= conversion factor for kWh to MWh (electricity equation) or from kg to metric
tons (natural gas equation)

10|= conversion factor for therm to MMBtu
0.13(= average projected emissions factor for electricity in 2020 in MT CO2e/MWh
53.20|= average emissions factor for natural gas (kg CO2e/MMBtu)
GHG Emission Reductions 37|MT CO2e

Municipal Costs and Savings

Staff time for collabo

ration and outreach.

) FTE = 0.05 Estimated staff time per year to develop new program
Calculations
S/FTE= $100,000 Dollars per year
Municipal Cost= $5,000 Dollars per year
Municipal Costs and Savings
Municipal Savings = S0 Dollars per year

Community Costs and Savings
Calculations

Residential savings = [Electricity Savings x $/kWh] + [Natural Gas Savings x $/therms]

Where:

Residential $/kWh=

$0.19

California Energy Commission, California Energy Demand
2010-2020, Adopted Forecast

Residential
S/therm=

$0.92

California Energy Commission, California Energy Demand
2010-2020, Adopted Forecast




Total re5|dfent|al 436,633 Dollars
savings =
. Dollars per household (Assumes to be paid for through
Community Cost = S0
. . programs.)
Community Costs and Savings C v Savi
ommunity avmgf $916 Dollars per household

Notes

Residential installation size assumptions are the averages for San Luis Obispo County PV installations for completed projects (Cal Solar 1). The
installation size uses the CSl rating, which accounts for a design factor, and is a more accurate reflection of energy generated by the
installation. Solar water heater savings is an average of the expected savings for all the projects that have applied for the CSI-Thermal rebate
in San Luis Obispo County (Cal Solar 2).

When combining energy measures, the City should be aware of double-counting emission reductions. Some actions in this measure overlap
with actions in Measures 3q, and this overlay diminishes the overall effectiveness of the measure and its actions. If the City selects both
measures, it should lower the commitment established in terms of units or percent reduction in order to address the issue of double-counting.

The model assumes that solar water heaters are installed in combination with both electric and natural gas water heaters. The model assumes
that 90% of the systems installed offset natural gas water heaters; 10% offset electric water heaters.

References

1. California Solar Initiative (CSI) - http://www.californiasolarstatistics.ca.gov/

2. California Solar Initiative CSI-Thermal Program - http://www.gosolarcalifornia.ca.gov/solarwater/index.php

3. CEC Planning and Permitting Resources For Renewable Energy Systems - http://www.energy.ca.gov/localgovernment/planning_resources/
4. SEIA Solar Radiation Conversion Map - http://www.getsolar.com/blog/what-can-one-kilowatt-of-solar-do-for-you/13483/




TL-1 Bicycle Network

Calculation Methodology and Equations

Key Assumptions for Calculations:

Miles of new bike lane by 2020

10

Miles

Staff time needed for this measure

0.1

Full Time

Equivalent (FTE)

Calculations:

VMT Reduction = (A*B)+(A*D) (CAPCOA SDT-5 and SDT-6)

City Area = 2.31 Square Miles
Forecast VMT (2020) = 53,232,378 VMT in 2020
Estimated VMT reduction factor for incorporating bike lanes
Resource Savings Calculations into street design (CAPCOA SDT-5) (Assumes 1% decrease in
Decrease in VMT (B) = 1.0% VMT per mile of new bike lane per square mile area. Maximum
reduction capped at 1% to avoid double counting from
alternative travel related VMT reductions.)
VMT reduction for
installing bicycle racks 0.06% Percent (CAPCOA, SDT-6)
(D)=
Total
Resource Savings . o 565,860 VMT per year
VMT Reduction =
GHG Savings = VMT Reduction x Cef
GHG Emission Reduction Calculations Where:
Cof ) 0.000374 Composite emission factor; MT CO2e per VMT (EMFAC 2011)
ef=
GHG Emission Reduction Total GHG Savings = 211 MT CO2e

Municipal Costs and Savings

Staff time required for developing policies and acquiring grant funding for bicycle infrastructure. There
would be minimal additional costs associated with staff time needed for plan checks; however, this cost
will be absorbed through development/permitting fees.

Calculations - -
FTE = 0.10 Estimated staff time per year to develop new program
S/FTE= 100,000 Dollars per year
Dollars (Assumes that grant funding would be used to
implement bicycle infrastructure. Minimal costs would occur
Municipal Cost = $10,000 as a result of incorporating multi-modal improvements into
Municipal Costs and Savings pavement resurfacing, restriping, and signalization operations
(less than $5,000).)
Municipal Savings = S0 Dollars
Community VMT 565,860 Dollars per year
Reduced=
Community oper:.atlng $0.57 Dollars
cost per mile =
Average round trip 17.82 Miles (Fehr & Peers)
length =
Rounq t.rlps SWI.tC.hmg 31,754 Round trips
from driving to biking =
Community COStS_ and Savings Cost ile of Dollars per mile (Assumes $40,000 per mile average. Actual
Calculations 08 per.m| e ornew $40,000 cost would depend on the type of bicycle lane being installed -
bicycle lane =
see notes below)
Total cost of new $400,000 Dollars

bicycle lanes =




Dollar (Bicycle parking standards for non-residential

Cost of bicycle parking development went into effect January 1, 2001 as part of

= California Green Building Standards Code, and are therefore
now a cost associated with doing business-as-usual)

Dollars per person (Assumes cost of bike lanes would be
Community Cost = S0 incurred by the City through grant funding and private

Community Costs and Savings developers.)

Dollars per trip (Savings varies depending on how many bicycle
trips are made by a single person.)

Calculation methodology derived from CAPCOA measures SDT-5 and SDT-6

Community Savings = $10

The following is provided for informational purposes:

Cost of infrastructure development is highly variable. Cost estimates for bicycle infrastructure: Class | Bike Path - approximately $1,000,000 per mile;
Class Il Bike Lanes - $10,000 - $1,000,000 per mile (depending on level of roadway improvement required); Class Ill Bike Routes - $2,000 - $60,000
per mile (depending on the level of treatment; route signage only would be lower end, signage and shoulder striping, pavement markings, signal
actuation would be higher end). The cost per mile of sidewalk is approximately $250,000.

1. CAPCOA, Quantifying Greenhouse Gas Mitigation Measures (2010):
http://www.capcoa.org/wp-content/uploads/2010/11/CAPCOA-Quantification-Report-9-14-Final.pdf

2. Cambridge Systematics. Moving Cooler: An Analysis of Transportation Strategies for Reducing Greenhouse Gas Emissions (2009).

http://www.movingcooler.info/Library/Documents/Moving%20Cooler_Appendices_Complete_102209.pdf

3. Sacramento Metropolitan Air Quality Management District (SMAQMD) Recommended Guidance for Land Use Emission Reductions. (p.13)

http://www.airquality.org/ceqa/GuidanceLUEmissionReductions.pdf

4. US Department of Transportation, http://www.nhtsa.gov/people/injury/pedbimot/bike/Safe-Routes-2002/safe.htmI#8

5. SLO COG RTP - http://www.slocog.org/cm/Programs_and_Projects/2010_Regional_Transportation_Plan.html




TL-2 Pedestrian Network

Calculation Methodology and Equations

Key Assumptions for Calculations:

Miles of new sidewalk added by 2020 3 Miles
Full Time Equivalent
Staff time needed for this measure 0.08 i
(FTE)
Calculations:
VMT Reduction = Forecast VMT x A x B
City Area = 2.31 Square Miles
Forecast VMT (2020) = 53,232,378 VMT
Percent VMT reduction
from pedestrian network 0.5% Percent reduction in VMT (CAPCOA SDT-1)
i ts (A)=
Resource Savings Calculations improvements (A)
Traffic Calming Selected? Yes Traffic Calming Selected (Yes or No from cell G17)
Percent VMT reduction
from traffic calming 0.25% Percent reduction in VMT (CAPCOA SDT-2)
improvements (B) =
Resource Savings Total VMT Reduction = 266,162 VMT per year
GHG Savings = VMT Reduction x Cef
GHG Emission Reduction Calculati : . e
mission Recuction Ralculations W:]:e;e 0.000374 Composite emission factor; MT CO2 per VMT (EMFAC 2011)
er=
GHG Emission Reduction Total GHG Savings = 99 MT CO2e

Staff time required for review and approval of

projects and acquiring grant funding for pedestrian

Municioal Cost d Savi Calculati infrastructure.
unicipal Losts and >avings Lalculations FTE = 0.1 Estimated staff time per year to develop new program
S/FTE= 100,000 Dollars per year
Dollars (Assumes that grant funding would be used to
implement pedestrian infrastructure. Minimal costs would
. ) Municipal Cost = $8,000 occur as a result of incorporating multi-modal improvements
Municipal Costs and Savings . ) L . o
into pavement resurfacing, restriping, and signalization
operations (less than $5,000).)
Municipal Savings = S0 Dollars
Community VMT 266,162 Dollars per year
Reduced=
' . Community opere.xtmg $0.57 Dollars
Community Costs and Savings cost per mile =
Calculations Cost o of
ost per ml'e ornew $250,000 Dollars per mile
sidewalk =
Total cost of new bicycle $750,000 Dollars
lanes =
c ity Cost = 50 Dollars per person (Assumes cost would be incurred by the
ommunity Lost = City through grant funding and the private developer.)
Community Costs and Savings
c ity Savins = Vari Dollars per person (Varies based on number of trips made by
ommunity Savings = aries foot and distance travelled. Savings of $0.555 per mile.)
| Notes
|Ca|cu|ation methodology derived from CAPCOA measure SDT-1
| References

1. CAPCOA, Quantifying Greenhouse Gas Mitigation Measures (2010):
http://www.capcoa.org/wp-content/uploads/2010/11/CAPCOA-Quantification-Report-9-14-Final.pdf

2. Cambridge Systematics. Moving Cooler: An Analysis of Transportation Strategies for Reducing Greenhouse Gas Emissions (2009).

http://www.movingcooler.info/Library/Documents/Moving%20Cooler_Appendices_Complete_102209.pdf

3. Sacramento Metropolitan Air Quality Management District (SMAQMD) Recommended Guidance for Land Use Emission Reductions. (p.13)
http://www.airquality.org/ceqa/GuidanceLUEmissionReductions.pdf




TL-3 Expand Transit Network

Calculation Methodology and Equations

Key Assumptions for Calculations:

Percent Increase in Transit Service 10% Percent

Full Time

Staff time needed for this measure 0.02 )
Equivalent (FTE)

Calculations:

% VMT Reduction = Coverage * Elasticity * Mode* Adjustment (CAPCOA TST-3)

Forecast VMT (2020) = 53,232,378 VMT in 2020

Coverage = 10% Percent increase in transit service

Elasticity of transit ridership with respect to service coverage

Elasticity = 1.01 (CAPCOA, Strategy TST-3, Page 277)

Resource Savings Calculations

Mode = 1.3% Existing transit mode share, countywide

Adjustments from transit ridership increase to VMT

Adjustment = 0.67 (CAPCOA, Strategy TST-3, Page 277)
% VMT Reduction = 0.1% Percent
Total VMT Reduction due to
Resource Savings 46,829 VMT

transit network expansion=

GHG Savings = VMT Reduction x Cef
GHG Emission Reduction

Where:

Calculations Cef 0.000374 Composite emission factor; MT CO2 per VMT (EMFAC 2011)
er =
GHG Emission Reduction Total GHG Savings = 17 MT CO2e
. ) Staff time required for coordinating with RTA/transit agencies.
Municipal Costs and Savings - -
Calculations FTE = 0.02 Estimated staff time per year to develop new program
S/FTE = 100,000 Dollars per year
Municipal Cost = 2,000 Dollars
Municipal Costs and Savings .u'n|C|pa _OS 52,
Municipal Savings = S0 Dollars
Private costs and savings of increasing transit service, scaled to City population.
Private VMT reduced = 46,829 VMT

Private vehicle operating cos_t $0.57 Dollars per mile

Private savings from avoided $26,458 Dollars

. . driving =
Community COStS_ and Savings Cost of transit fare = S2 Dollars/day (may vary depening on pass) (SLO RTA)
Calculations City forecast (2020)
Y R 13,432 People
population =
Number of r?e.ople SW|tch.|ng 12 People
to from driving to transit =
Private cost from transit faref $24 Dollars
i = Dollars
Community Costs and Savings Comm.unlty (_:OSt 52
Community Savings = $2,239 Dollars
Notes
Calculation methodology derived from CAPCOA measure TST-3.
References

1. CAPCOA, Quantifying Greenhouse Gas Mitigation Measures (2010): http://www.capcoa.org/wp-content/uploads/2010/11/CAPCOA-
Quantification-Report-9-14-Final.pdf

2. Transit Cooperative Research Program. TCRP Report 95 Traveler Response to System Changes — Chapter 10: Bus Routing and Coverage. 2004. (p.
10-8 to 10-10)

3. US Census Journey to Work
4. SLO RTA - http://www.slorta.org/fares/rta




TL-4 Increase Transit Service Frequency/Speed

Calculation Methodology and Equations

Key Assumptions for Calculations:

P t duction in head

.ercen age reduction in headways 10% Percent
(increase in frequency)
B i i ?

us rapid transit selected? (1 for 1 Yes or No
yes, 0 for no)

Full Ti
Staff time needed for this measure 0.02 .u 'me
Equivalent (FTE)

Calculations:

% VMT Reduction = (Headway * B * C * Mode * E) + (% Reduction from BRT) (CAPCOA, TST-4 and TST-1)

Forecast VMT (2020) = 53,232,378 VMT

Headway = 10% Percent reduction in headways
B 038 Elasticity of transit ridership with respect to increased frequency
- ) of service (CAPCOA, TST-4, Page 283)

Adjustment for level of implementation (CAPCOA, TST-4, page

C= 85%
281)

Resource Savings Calculations
Mode = 1.3% Existing transit mode share, countywide
- 0.67 Ratio of decreased VMT to increased transit ridership (CAPCOA,

TST-4, Page 281)

% VMT Reduction from

0.03% Percent VMT Reduction
Headway=
o -
% VMT Reductlo.n from I?us 0.02% Percent VMT Reduciton if selected (CAPCOA, TST-1)
Rapid Transit =
Total % VMT Reduction 0.05% Percent VMT Reduction

Total VMT Reduction due t . .
Resource Savings o ) eduction u.e ° 25,623 Annual Reduced VMT due to transit frequency improvement
transit network expansion=

GHG Savings = VMT Reduction x Cef
GHG Emission Reduction

Calculati :
alculations er;e 0.000374  |Composite emission factor; MT CO2 per VMT (EMFAC 2011)
ef =
GHG Emission Reduction Total GHG Savings = 10 MT CO2e

Staff time required for coordinating with RTA/transit agencies.

Municipal Costs and Savings

= . Estimated staff time per year to develop new program
Calculations FTE 0.02 pery P prog
S/FTE= 100,000 Dollars per year
Municipal Cost = $2,000 Dollars
Municipal Costs and Savings
Municipal Savings = S0 Dollars
Private VMT reduced = 25,623 VMT
Vehicle operating cost per ml|f $0.57 Dollars per mile
Private savings from a\'/o.lded $14,477 Dollars
driving =
. ) Cost of transit fare = $2 Dollars/day (may vary deepening on pass) (SLO RTA)
Community Costs and Savings

Calculations City fi t (2020 lati
ity forecast ( ) popula |0T 13,432 People




Number of people switching to
o . 4 People

from driving to transit =
Private cost from transit fares = S8 Dollars
Community Cost = $2 Dollars

Community Costs and Savings
Community Savings = $3,831 Dollars
Notes

Calculation methodology derived from CAPCOA measure TST-1 and TST-4.

References

1. Transit Cooperative Research Program. TCRP Report 95 Traveler Response to System Changes — Chapter 9: Transit Scheduling and Frequency (p. 9-14)

2. SLO RTA - http://www.slorta.org/fares/rta




TL-5 Transportation Demand Management Incentives

Calculation Methodology and Equations

Note: Reductions from the measure may not be combined with reductions from Measure 5e, TDM Ordinance, to avoid double counting.

Key Assumptions for Calculations:

T ted t of | ligible t
arg.e.e percent of employees eligible to /% Percent
participate
Full Time
Staff time needed for this measure 0.04 .
Equivalent (FTE)

Calculations:

VMT Reduction = Forecast Employee Commute VMT x (A x B) (CAPCOA TRT-1)

Where:
Forecast Annual VMT
53,232,378 VMT in 2020
(2020) =
Resource Savings Calculations Forecast Annual Employee commute VMT in 2020 (16.9% of total VMT, Fehr &
Employee Commute 8,996,272 .
Peers, county-wide average)
VMT (2020)=
Percent Reduction in 5.4% Percent (CAPCOA, page 220)
Commute VMT (A) =
Percent of Employees 2% Percent of employees eligible to participate in the TDM
Eligible (B) = ? programs
Resource Savings VMT Reduction = 19,432 VMT in 2020

GHG Emission Reduction Calculations

GHG Reduction = VMT R

eduction x Cef

Where:

Cef =

0.000374

Composite emission factor; MT CO2 per VMT (EMFAC 2011)

GHG Emission Reduction

Total GHG Savings =

7

MT CO2e

Annual staffing costs associated with coordi

nation and marketing.

Municipal Costs and Savings Calculations FTE = 0.04 Estimated cost of staff time
S/FTE = $100,000 Total annual cost per FTE
Municipal Cost = $4,000 Dollars
Municipal Costs and Savings
Municipal Savings = S0 Dollars
Private VMT Reduced = 19,432 VMT
Private vehicle
operating cost per mile $0.57 Dollars per mile
Community Cost and Savings Calculations Total comr’rTumty $10,979 Dollars
savings =
Total employees = 3,550 Employees (projected in 2020)
Employees part}upatmg 142 Employees
in TDM =
Community Cost= S0 Dollars per employee
Community Costs and Savings
Community Savings= S77 Dollars per employee
Notes

Calculation methodology derived from CAPCOA measures TRT-7, page 240.




References

1. CAPCOA, Quantifying Greenhouse Gas Mitigation Measures (2010):
http://www.capcoa.org/wp-content/uploads/2010/11/CAPCOA-Quantification-Report-9-14-Final.pdf

2. Fehr & Peers calculation of countywide VMT associated with employee commute from the San Luis Obispo Council of Governments Regional Traffic
Model 2.0, November 2012.




TL-6 Parking Supply Management

Calculation Methodology and Equations

Key Assumptions for Calculations:

Implementation Year 2013 Year
Net reduction in parking spaces 25 Parking Spaces
N ki by 2020 f t

ew par'm'g spaces y orecas 500 Parking Spaces
under existing regulations
Staff time needed for this measure 0.05 Full Time

Equivalent (FTE)

Calculations:

VMT Reduction = VMT Growth x (((N - 0)/0) x 0.5)

Baseline VMT| 1 300,580  |Annual Vehicle Miles Traveled (VMT)
(2005) =
Forecast VMT| 3932378 [Annual vmT
(2020) =
VMT generated by forecast development between implementation
VMT Growth = 6,034,839
year and 2020
Resource Savings Calculations Parking spaces forecast under proposed regulations. (Placeholder
N= 475 value assumes 1,000,000 square feet of new development and 3.5
spaces per 1,000 square feet)
Parking forecast under existing regulations. (Placeholder value
0= 500 assumes 1,000,000 square feet of forecast development and 4
spaces per 1,000 square feet)
b= 05 Estimated ratio of reduction in parking supply to reduction in
- ) vehicle trips (CAPCOA PDT-1)
Percent change = -5% Percent change in new parking supply
Resource Savings Annual _VMT 150,871 Annual reduction in VMT (CAPCOA PDT-1)
Reduction =

GHG Savings = VMT Reduction x Cef

Where:
GHG Emission Reduction Calculations 2020 Composite
Emissions Factor 0.000374 Composite emission factor; MT CO2 per VMT (EMFAC 2011)
Cef=
GHG Emission Reduction Total GHG Savings = 56 MT CO2e

Staff time to develop policy and establish in-lieu fees.

Municipal Costs and Savings Calculations FTE = 0.05 Estimated staff time per year
S/FTE= $100,000 FTE cost per year
Municipal Cost = $5,000 Dollars
Municipal Costs and Savings
Municipal Savings = S0 Dollars

Community Costs and Savings Calculations

Private costs and savings of increasing transit service, scaled to City population. Change in private costs =

(A*B)+((D*E)/G)

Private VMT
Reduced (A) =

150,871

VMT

Private vehicle
operating cost per
mile (B) =

$0.57

Dollars per mile

Private Savings
from avoided
driving (C) =

$85,242

Dollars

Reduction in
required parking

spaces (D) =

25

Reduction in required parking spaces




Surface parking Dollars per space (U.S. parking structure construction costs are

construction reported to average about $15,000 per space in 2008. Adjusted to
$10,000 . . .
costs (Excludes cost reflect cost of ground floor spaces.) (Victoria Transport Policy
of land) = Institute)
Total cost savings
from reduced Dollars (This is a savings for the project applicant/developer, not
] $250,000 .
parking the general public.)
construction (F) =
Community Cost = S0 Dollars per parking space reduced
Community Costs and Savings - - - - -

Community Savings $3,410 Dollars per parking space reduced (Excludes savings to private

= developers.)

Notes

Calculation methodology derived from CAPCOA measure PDT-1.

References

1. California Air Pollution Control Officers Association (CAPCOA) Quantifying Greenhouse Gas Mitigation Measures (August 2010):
http://www.capcoa.org/wp-content/uploads/2010/11/CAPCOA-Quantification-Report-9-14-Final.pdf

2. Nelson\Nygaard (2005). Crediting Low-Traffic Developments (p. 16):
http://www.montgomeryplanning.org/transportation/documents/TripGenerationAnalysisUsingURBEMIS.pdf

3. SF Bay Area Metropolitan Transportation Commission Parking Code Guidance - http://www.mtc.ca.gov/planning/smart_growth/parking/6-
12/Parking_Code_Guidance_June_2012.pdf

4. Victoria Transport Policy Institute - www.vtpi.org/tca/tca0504.pdf




TL-7 Electric Vehicle Network and Alternative Fueling Stations

Calculation Methodology and Equations

Key Assumptions for Calculations

Estimated Percent of Drivers

L ) . 3% Percent
switching to Electric Vehicles
Staff time needed for this 01 Full Time
measure ) Equivalent
Calculations:
GHG reduction = (City Forecast VMT x B) x D
City F t VMT (2020
ity Forecast VMT (2020)) 53535378 |vmiT
Estimated percent of
drivers switching to EV's 3% Percent
by 2020 (B) =
GHG Emission Reduction VM_T firlven by those 1,596,971 VMT
. shifting to EV's (C) =
Calculations

Default composite

. 0.000374 MT CO2e per VMT
emissions factor =

Emissions factor for plug- 0.000146 MT CO2e per VMT (Ex. Toyota Prius Plug-in Hybrid,
in hybrid vehicle = ’ http://www.google.org/recharge/experiment/CO2.html)

Emissions-per mile
difference between 0.000228 MT CO2e per VMT
average car and EV (D) =

GHG Emission Reduction Total GHG Savings = 364 MT CO2e

Staff time needed for EV Readiness streamlining and coordination with APCD and Central Coast Clean Cities
Coalition. (A specific program of investments has not yet been identified by APCD and the Central Coast Clean
Municipal Costs and Savings  |Cities Coalition. It is expected that localities would seek outside funds to support investments in EV charging

Calculations stations and alternative fuel stations.)
FTE = 0.1 Estimated staff time to develop new program
S/FTE = $100,000 Total annual cost per FTE
Municipal Cost = 10,000 Dollars
Municipal Costs and Savings 'u.mupa ,OS 510,
Municipal Savings = S0 Dollars
c ity Cost d Savi Cost of EV charei Dollars (Average total cost for commercial charging station
ommuntty L0 s',an avings osto ¢ a.rgmg $8,000 including hardware and installation for AC Level 2, 7.5 kW, 240V
Calculations station =

Charger) (Ready Set Charge California)

Dollars per charging station (Assumes cost of EV charging stations

. . Community Cost = S0 would be incurred by private developer. Developer costs may be
Community Costs and Savings .
covered by applicable grants.)
Community Savings = S0 Dollars per charging station
Notes

Resources for Implementation/Monitoring: 1) California Electric Vehicle Collaborative - http://www.pevcollaborative.org/policy-makers; 2) Center for Sustainable
Energy California, Clean Vehicle Rebate Project Statistics - http://energycenter.org/index.php/incentive-programs/clean-vehicle-rebate-project/cvrp-project-
statistics

References

1. Argonne National Laboratory. 2009. Multi-Path Transportation Futures Study: Vehicle Characterization and Scenario Analyses. ANL/ESD/09-5.

Table 3-11a, p. 53.).
2. "Electric Vehicle Infrastructure, A Guide for Local Governments in Washington State: Model Ordinance, Model Development Regulations, and

Guidance Related to Electric Vehicle Infrastructure and Batteries per RCW 47.80.090 and 43.31.970."
http://www.psrc.org/assets/4325/EVI_full_report.pdf

3. RechargelT Driving Experiment: Demonstration of energy efficiency for electric vehicles. Google, org, 2007. http://www.google.org/recharge/

4. Ready, Set, Charge California - A Guide to EV Ready Communities - http://www.rmi.org/Content/Files/Readysetcharge.pdf

5. Monitoring Resource: Center for Sustainable Energy California, Clean Vehicle Rebate Project Statistics -
http://energycenter.org/index.php/incentive-programs/clean-vehicle-rebate-project/cvrp-project-statistics




TL-8 Smart Growth

Calculation Methodology and Equations

Note: This measure was quantified by Fehr & Peers utilizing the Regional Travel Model.

Key Assumptions for Calculations:

Percent of new residential units

located within 0.25 miles of transit by 97% Percent
2020

Pe.rcent of newjobs located within 0.25 100% Percent
miles of transit by 2020

Percent increase in density 9% Percent

Based on a review of the General Plan land use map, a 9% increase in density is

anticipated over baseline conditions.

Live/work units to be primarily office uses or non-retail jobs. Assumes a 5% increase in

the share of non-retail jobs by 2020.

Staff time needed for this measure

0.10

Full Time
Equivalent (FTE)

Calculations:
City forecast (2020) VMT 53,232,378 Annual VMT
Reduction in VMT from 9% Percent
Measure
Resource Savings Annual VMT Reduction = 4,790,914 Vehicle miles traveled

GHG Savings = VMT Reduction x Cef

GHG Emission Reduction Calculati : . .
mission Recuction Balculations Wlée;e 0.000374 Composite emission factor; MT CO2 per VMT (EMFAC 2011)
ef=
GHG Emissions Reduction Total GHG Savings = 1,790 MT CO2e

Municipal Costs and Savings

Staff time needed to identi

fy incentives and update codes and regulations.

) FTE = 0.1 Estimated staff time to develop new program
Calculations
S/FTE = $100,000 Total annual cost per FTE
ici = Dollars
Municipal Costs and Savings M.u.nlupal (_:OSt 510,000
Municipal Savings = S0 Dollars

Private developers will gain from a wider choice of potential development opportunities, costs of which would
vary based on the incentives provided.

X . Private VMT reduced = 4,790,914 VMT
Community Costs and Savings " - -
Private vehicle operating . . . .
Calculations ) $0.57 Private vehicle operating cost per mile
cost per mile =
Prlvate. savmg§ from $2,706,866 Private savings from avoided driving.
avoided driving =
. ) Community Cost = Varies Dollars (aggregated)
Community Costs and Savings - -
Community Savings = $2,790,584 Dollars (aggregated)
Notes
References

SLOCOG Regional Travel Demand Model and Fehr & Peers.




O-1 Construction Vehicle and Equipment Idling Limits

Calculation Methodology and Equations

Key Assumptions for Calculations:

Limit idling time to 3 minutes Yes Yes or No
Full Time Equivalent
Staff time needed for this measure 0.05 i
(FTE)
Calculations:

GHG Emissions Reduced = Reduction from Replacement with Electric Equipment + Reduction from Alternative Fuels
+ Reduction from Reduced Idling Time

1 - GHG Reduced from Replacement with Electric Equipment = (Forecast Construction Emissions x Percent
Equipment Replaced x Percent Diesel Equipment x Diesel Reduction) + (Forecast Construction Emissions x Percent
Equipment Replaced x Percent Gasoline Equipment x Gasoline Reduction)

2 - GHG Emissions Reduced from Alternative Fuels = (Forecast Construction Emissions x Percent Equipment
Replaced x Percent Diesel Equipment X Diesel Reduction) + (Forecast Construction Emissions x Percent Equipment

Replaced x Percent Gasoline Equipment x Gasoline Reduction)

3 - Reduction from Reduced Idling Time = Remaining GHG Emissions x 0.40%

Forecast (2020)
construction GHG 4,388 MT CO2e
emissions=

Percentage construction
emissions from diesel 99% Percent
equipment=

Percentage construction
emissions from gasoline 1% Percent
equipment=

GHG Reduction from
Replacing Diesel
Equipment with Electric
Equipment =

72.9% Percent (CAPCOA C-2, page 421)

GHG Reduction from
Replacing Gasoline
Equipment with Electric
Equipment =

GHG Emission Reduction Calculations 72.4% Percent (CAPCOA C-2, page 421)

GHG Reduction from
Replacement with Electric 0 MT CO2e
Equipment =

Emission Reduction Due
to Fuel Switch from Diesel
to Compressed Natural
Gas =

18% Percent (CAPCOA C-1, page 415)

Emission Reduction Due
to Fuel Switch from
Gasoline to Compressed
Natural Gas =

20% Percent (CAPCOA C-1, page 415)

GHG Reduction from use

. 0 MT CO2e
of alternative fuels =

Limit Idling Time to 3

X 1 "1"=Yes, "0" = No
Minutes =

Reduction from Reducing
Idling Time from 5 to 3 40% Percent (CAPCOA, C-3)
Minutes =

Remaining Emissions
(After Reduction from
Equipment Replacement
and Alternative Fuels) =

4,388 MT CO2e




GHG Reduction from

S 1,755 MT CO2e
limiting idling time

GHG Emission Reduction Total GHG Reduction 1,755 MT CO2e

Staff time needed to develop efficient construction equipment codes and standards.

Municipal Costs and Savings

. FTE = 0.05 Estimated staff time needed
Calculations
S/FTE = $100,000 FTE cost per year
Municipal Cost = $5,000 Dollars
Municipal Costs and Savings
Municipal Savings = S0 Dollars
Community Cost = Varies Dollars (Varies based on vehicle/equipment replacement type.)
Community Costs and Savings
Community Savings = Varies Dollars (Varies based on vehicle/equipment replacement type.)
Notes

Off-Road GHG Emissions were calculated from County-wide data from OFF-ROAD 2007. Construction GHG Emissions were disaggregated based on the
City's percentage of construction and mining jobs.

Emissions reduction percentages from switching from diesel to compressed natural gas and from gasoline to compressed natural gas were calculated using
the averages for all construction equipment type and horsepower categories for 2020 Tables in CAPCOA, C-1.

References

1. California Air Pollution Control Officers Association (CAPCOA) Quantifying Greenhouse Gas Mitigation Measures (August 2010): C-1, C-2, C-3

2. California Air Resources Board (ARB). Off-road Emissions Inventory. OFFROAD2007




0-2 Off-Road Vehicle and Equipment Incentives

Calculation Methodology and Equations

Key Assumptions for Calculations:

Is this measure selected in

conjunction with Measure 5a - No Yes or No
Construction Equipment Efficiency?
Percentage of off-road equipment
8 . . q. P 1% Percent

replaced with electric equipment
P t f off-road i t

ercen age.o off-roa .equlpmen 1% Percent
replaced with alternative fuels

Full Time Equivalent

Staff time needed for this measure 0.10 q

(FTE)

Calculations:

GHG Emission Reduction Calculations

GHG Emissions Reduced = Reduction from Replacement with Electric Equipment + Reduction from Alternative

Fuels

1 - GHG Reduced from Replacement with Electric Equipment = Forecast Construction Emissions x Percent
Equipment Replaced x (Percent Diesel Equipment x Diesel Reduction) x (Percent Gasoline Equipment x Gasoline

Reduction)

2 - GHG Emissions Reduced from Alternative Fuels = Forecast Construction Emissions x Percent Equipment
Replaced x (Percent Diesel Equipment X Diesel Reduction) x (Percent Gasoline Equipment x Gasoline Reduction)

Total Forecast (2020) Off-
Road GHG Emissions =

5,476

MT CO2e

Forecast (2020) Off-Road
GHG Emissions from
Construction Equipment =

4,388

MT CO2e

Percentage GHG
Emissions from Diesel
Equipment =

90%

Percent

Percentage GHG
Emissions from Gasoline
Equipment =

8%

Percent

Percentage GHG
Emissions from
Compressed Natural Gas =

2%

Percent

GHG Reduction from
Replacing Diesel
Equipment with Electric
Equipment =

72.9%

Percent (CAPCOA C-2, page 421)

GHG Reduction from
Replacing Gasoline
Equipment with Electric
Equipment =

72.4%

Percent (CAPCOA C-2, page 421)

GHG Reduction from
Purchase of Electric
Equipment =

39

MT CO2e

Emission Reduction Due
to Fuel Switch from Diesel
to Compressed Natural
Gas =

18%

Percent (CAPCOA C-1, page 415)

Emission Reduction Due
to Fuel Switch from
Gasoline to Compressed
Natural Gas =

20%

Percent (CAPCOA C-1, page 415)




GHG Reductlo.n from Use 10 MT CO2e
of Alternative Fuels =

GHG Emission Reduction Total GHG Reduction = 49 MT CO2e

Staff time needed to conduct outreach and promotional activities.

Municipal Costs and Savings

Calculations FTE = 0.1 Estimated staff time per year
S/FTE = $100,000 FTE cost per year
Municipal Cost = $10,000 Dollars
Municipal Costs and Savings
Municipal Savings = S0 Dollars

Dollars (Assumes equipment replacement and upgrades

Community Cost %0 would be funded through the Carl Moyer program.)
Community Costs and Savings - - -
. X . Dollars (Varies based on vehicle/equipment replacement
Community Savings = Varies
type.)
Notes

If used in conjunction with measure 5a, emissions reductions associated with upgrading construction equipment are removed to avoid double-counting.

Off-Road GHG Emissions were calculated from County-wide data from OFF-ROAD 2007.

Emissions reduction percentages from switching from diesel to compressed natural gas and from gasoline to compressed natural gas were calculated
using the averages for all construction equipment type and horsepower categories for 2020 Tables in CAPCOA, C-1.

References

1. California Air Pollution Control Officers Association (CAPCOA) Quantifying Greenhouse Gas Mitigation Measures (August 2010): C-1, C-2, C-3

2. California Air Resources Board (ARB). Off-road Emissions Inventory. OFFROAD2007




S-1 Solid Waste Diversion

Calculation Methodology and Equations

Key Assumptions for Example Calculations:

Target additional diversion rate 25% Percent
(2020) °
Estimated staff time needed for this 01 Full Time Employee
measure . (FTE)
Calculations:
Tons Diverted = Future Year Landfilled Tonnage x Future Year Diversion Rate
1 - Future Year Landfilled Tonnage = (1 + CAGR)"15 x Baseline Year Landfilled Solid Waste
Baseline Year (2005)
Landfilled Solid Waste 9,042 Tons
(Community-Wide) =
Baseline Year (2005) GHG
Emissions from Landfilled 2,638 MT CO2e
Solid Waste =
Projected (2020) GHG
Emissions from Landfilled 2,548 MT CO2e
Solid Waste =
Compound Annual Growth 0.17% Percent
Rate (CAGR) =
Total City Future
Year (2020) Solid Waste 8,733 Tons
Tonnage =
Paper Products = 21.0% Percent
Food Waste = 14.6% Percent
Resource Savings Calculations Plant Debris = 6.9% Percent
Wood/Textiles = 21.8% Percent
All Other Waste = 35.7% Percent
Future Year Paper Products = 1,834 Tons
Future Year Food Waste = 1,275 Tons
Future Year Plant Debris = 603 Tons
Future Year Wood/Textiles = 1,904 Tons
Future Year All Other Waste
_ 3,118 Tons
Paper Products Diverted = 459 Tons
Food Waste Diverted = 319 Tons
Plant Debris Diverted = 151 Tons
Wood/Textiles Diverted = 476 Tons
All Other Waste Diverted = 779 Tons
Futl Y, Total Wast
Resource Savings uture Year fo .a aste 2,183 Tons
Diverted =
Total MT CO2e Diverted = (2.138)(Paper Products)(0.9072) + (1.120)(Food Waste)(0.9072) + (0.686)(Plant
Debris)(0.9072) + (0.605)(Wood/Textiles)(0.9072) + (0.00)(All Other Waste)(0.9072)
1 - Emission Reduction Per Waste Category = Emissions Factor for Category x Future Year Category Tonnage Diverted x
0.9072 x (1 - Emissions captured at landfill)
0.9072| = Conversion from short tons to metric tons
Emission Factor - Paper 2138 MT CO2e / MT waste
Products =




Emission Factor - Food 1.210 MT CO2e / MT waste
Waste =
Emissions Factor - Plant
) 0.686 MT CO2e / MT waste
Debris =
Emission Factor - 0.605 MT CO2e / MT waste
Wood/Textiles =
GHG Emission Reduction Calculations Emission Factor - All Other 0.000 MT CO2e / MT waste
Waste =
Emissions from Paper 359 MT CO2e
Products =
Emissions from Food Wastf 350 MT CO2e
Emissions from Plant Debrlf 0 MT CO2e
Emissions from
261 MT CO2e
Wood/Textiles =
Emissions from All Other 0 MT CO2e
Waste =
Emissions capture(.i at 60% Percent
landfill =
Total GHG Emissi
GHG Emission Reduction ot missions 638 MT CO2e
Reductions =
Cost may include additional staff time.
Municipal Costs and Savings - -
. FTE = 0.1 Estimated staff time per year
Calculations
S/FTE = $100,000 FTE cost per year
. . Municipal Costs= $10,000 Dollars
Municipal Costs and Savings
Municipal Savings= S0 Dollars
. . Community Costs = S0 Dollars
Community Costs and Savings
Community Savings = S0 Dollars
Notes

All cities are assumed to have a baseline year diversion rate of 50%. This diversion has already been accounted for in the baseline year landfilled solid waste
tonnage.

CAGR growth rates were calculated based on population growth.
ICLEI's CACP software incorporates emission factors for the diversion of certain materials from the waste stream, derived from the EPA WARM model.

GHG Emissions Calculations assume a landfill methane recovery rate of 60%.

References

1. DRAFT City of Stockton Climate Action Plan (February 2012) - pg. C-77,C-78

2. Hayward Climate Action Plan (October, 2009) - pg. 170

3. County of San Bernardino Greenhouse Gas Emissions Reduction Plan (September 2011) - pg. 91

4. EPA's Waste Reduction Model (WARM), available at: http://www.epa.gov/climatechange/wycd/waste/calculators/Warm_home.html

5. ICELI's Clean Air Climate Protection (CACP) Software (for members), available at: http://www.icleiusa.org/action-center/tools/cacp-software




Climate Change Vulnerability

Calculation Methodology and Equations

Key Assumptions for Calculations:

Staff time needed for this measure 0.02 l'=uII Time
Equivalent (FTE)
Calculations:
A | GHG
GHG Emission Reduction nnua N/A MT CO2e

emissions reduced =

Staff time needed to to participate in meetings and planning activities and incorporate new adaptation
measures into City documents as appropriate.

Municipal Costs and Savings FTE = 0.02 Estimated staff time per year
Calculations
S/FTE = $100,000 FTE cost per year
Staff time cost = $2,000 Dollars
Municipal Cost = $2,000 Dollars
Municipal Costs and Savings
Municipal Savings = S0 Dollars
Notes

References




Public Health and Emergency Preparedness

Calculation Methodology and Equations

Key Assumptions for Calculations:

Staff time needed for this measure 0.08 l':ull Time
Equivalent (FTE)
Calculations:
A | GHG
GHG Emission Reduction nnua N/A MT CO2e

emissions reduced =

Staff time needed to time to coordinate with other agencies and community-based organizations.
Additional staff time needed for community education and outreach related to this measure.

Municipal Costs and Savings FTE = 0.08 Estimated staff time per year
Calculations
S/FTE = $100,000 FTE cost per year
Staff time cost = $8,000 Dollars
Municipal Cost = $8,000 Dollars
Municipal Costs and Savings
Municipal Savings = S0 Dollars
Notes

References




Water Management

Calculation

Methodology and Equations

Key Assumptions for Calculations:

Staff time needed for this measure

0.02

Full Time
Equivalent (FTE)

Calculations:

GHG Emission Reduction

Annual GHG
emissions reduced =

N/A MT CO2e

Staff time needed to t
business-as-usual.

ime to collaborate with other jurisdictions. Costs of seeking grant funding is

Municipal Costs and Savings FTE = 0.02 Estimated staff time per year
Calculations
S/FTE = $100,000 FTE cost per year
Staff time cost = $2,000 Dollars
Municipal Cost = $2,000 Dollars
Municipal Costs and Savings
Municipal Savings = S0 Dollars
Notes

References




Infrastructure

Calculation Methodology and Equations

Key Assumptions for Calculations:

Full Time

Staff time needed for this measure 0.08 Equivalent (FTE)

Calculations:

Annual GHG

- N/A MT CO2e
emissions reduced =

GHG Emission Reduction

Staff time needed to time to complete a climate assessment and incorporate climate change
consideration in infrastructure planningl.

Municipal Costs and Savings FTE = 0.08 Estimated staff time per year
Calculations
S/FTE = $100,000 FTE cost per year
Staff time cost = $8,000 Dollars
Municipal Cost = $8,000 Dollars
Municipal Costs and Savings
Municipal Savings = S0 Dollars
Notes

References




State Measures - Quantification Details

Measure Title

2020
Reduction
(MT CO,e)

Assumptions

Clean Car
Standards, AB
1493

(Pavley I)

3,384

CARB anticipates that the Pavley | standard will reduce GHG
emissions from new California passenger vehicles by about 22
percent in 2012 and about 30 percent in 2016. Reductions in GHG
emissions from the Pavley | standard were calculated using CARB'’s
EMFAC2011 model for San Luis Obispo County. To account for this
standard, EMFAC2011 integrates the reductions into the mobile
source emissions portion of its model (CARB, 2013).

Low Carbon
Fuel Standard

On-Road:
2,209

Off-Road:
608

The Low Carbon Fuel Standard (LCFS) requires a reduction of at least
10 percent in the carbon intensity of California’s transportation fuels by
2020. Reductions in GHG emissions from LCFS were calculated using
CARB’s EMFAC2011 model for San Luis Obispo County. To account
for this standard, EMFAC2011 integrates the reductions into the
mobile source emissions portion of its model (CARB, 2013).

Title 24

179

The California Energy Commission (CEC) estimates that the 2008
standards reduce consumption by 10 percent for residential buildings
and 5 percent for commercial buildings, relative to the previous
standards. For projects implemented after January 1, 2014, the CEC
estimates that the 2013 Title 24 energy efficiency standards will
reduce consumption by 25 percent for residential buildings and 30
percent for commercial buildings, relative to the 2008 standards.
These percentage savings relate to heating, cooling, lighting, and
water heating only and do not include other appliances, outdoor
lighting that is not attached to buildings, plug loads, or other energy
uses. Therefore, these percentage savings were applied to the
percentage of energy use covered by Title 24. The calculations and
2020 GHG emissions forecast assume that all growth in the residential
and commercial/industrial sectors is from new construction (CEC,
2008; Statewide Energy Efficiency Collaborative, 2011).

Renewable
Portfolio
Standard

4,261

PG&E must have a renewable portfolio of 33% by 2020. In order to
calculate future emissions that take into account the Renewable
Portfolio Standard, PG&E's 2020 emissions factor was applied
(PG&E, 2011).




Existing Local Measures — Quantification Details

GHG
Actual Emissions
Detailed Description Measure or | Reduction
Commitment in 2020
(MTCO2e)

GHG
Measure | Calculation | Activity
Source |Methodology| Data
Source

Emissions Measure

Category Title Units |Assumptions| Data Sources




GHG

Emissions Measure AT 2SI Measure CaIcGu|-I|§tion Activity
Category Title Detailed Description CMeasgre or Rgduction Source |Methodology| Data Units |Assumptions Data Sources
ommitment in 2020 Source
(MTCO2e)
Assumes
average
household
size
1,543square
feet. California Energy
Energy Weatherizati Low income weatherization — 24921 kWh Residential Commission [CEC]
(Community) on Home Repair Loan Program, 13 homes -12 1 7‘30 therm | electricity use | 2010 Residential
Assistance 2009 ’ S intensity 3.5 Appliance Saturation
kWh/sqft. Survey [RASS])
Residential
natural gas
use intensity
0.3
therms/sqft.
Assumes
Implement Watt rating of
En.er.gy - ' ed bulbs fell from '
Energy EffICI.ent Replgced 250 traffic lights with 250 lights .40 Measures CAPCOA LE- 295 650 KWh 150 to 15. Consortlum for
(Municipal) Traffic LED lights 1 Assumes Energy Efficiency
. . spreadshe S
Signal Lights ot traffic signals
operate 8,760
hrs/yr.
In 2010, the City completed a
number of energy efficiency
upgrades, replacing the heating
Municipal and air conditioning systems, Improvements Improvement
Building and | upgrading lighting fixtures and will save s will save
Lighting controls (at 7 City owned 168,220 kWh State of kWh 168,220 kWh
I(El\;I]S;?é/ipal) Energy buildings) and retrofitting traffic of electricity -129 the City (I_:EA PN ELE, 16686520 therm | of electricity CAPCOA
Efficiency signals. 14 HVAC (and furnace) | and 1,695 memo ’ S and 1,695
Improvemen | systems, 30 occupancy therms of therms of
ts sensors, 150 fluorescent lights, | natural gas natural gas

and window and door work.
HVAC systems receive semi-
annual maintenance tune ups.




GHG

Emissions Measure AT 2SI Measure | Calculation | Activity
Category Title Detailed Description MeaSL_Jre or Rgduchon Source |Methodology| Data Units |Assumptions Data Sources
Commitment in 2020 Source
(MTCO2e)
General Plan
. EIR estimated
General Plan EIR estimated the A
) : the City can
City can add approximately 1.2 add
million SF non-residential uses . A 1%
. - : approximately . .
. Increase and 1,118 new residential units. o increase in
Transportati : 1.2 million SF . General Plan Land
Density and | Much of the development would . . General CAPCOA density
on and Land . : ; s ; non-residential | -5 60,083 VMT . Use Element adopted
Diversity of occur in existing built areas as Plan LUT-1 results in a - :
Use o o uses and in 2010. CAPCOA
Land Uses infill development. This increase 0.7%
. . . 1,118 new L
in density would include the residential reduction in
West Grand Avenue Master s am VMT
units. 1%
Plan. . .
increase in
density
The South County Transit Hub
consists of a new transit and
. arking facility, as well as a
Transit P 9 Y :
complete series of parking, Assumes a
System . .
. street, sidewalk, and storm . 5% increase
ULEME TN e A e drain improvements on Ramona SSUIEIESE CAPCOA in transit
on and Land | ts - South P 5% increase in | -8 EIR 21,832 VMT . CAPCOA TST-3
Avenue, between North 9th and ; : TST-3 service,
Use County . transit service
! North 10th Streets. This suburban
Transit Hub : o .
. transportation facility serves as setting
project : :
an important regional hub for
commuters from across the Five
Cities area.
Already
captured in
The SLOCOG
the SLOCOG -
regional travel
travel
demand model used
. cezne to estimate 2005
From 2005 through 2009 the 1.4 miles of Not model .
. ; . ; . . baseline and 2020
City has installed bicycle lane bicycle lane quantified - forecasting ) -
. e ; Ve . . : vehicle miles traveled
. | Bicycle striping on six road segments striping on six included in process.
Transportati : : Master (VMT) uses a 2010
Network as part of street improvement road segments | regional . CAPCOA Would -
on and Land ; : Bicycle 107,152 VMT . base year and its
Improvemen | projects. The expenditure over as part of travel SDT-5 otherwise
Use . . Plan VMT are calculated
ts this period was $29,639 and street demand assume 1% )
. : : . and calibrated to
included segments totaling 1.4 improvement forecast bike mode ’
; ; 2009-2011 traffic
miles. projects. model share.
counts. As such,
Average :
2= results from this
reduction in . .
- . action are inherent to
trip length is
. the model results.
20 miles

(round trip).




GHG

Emissions Measure AT SIS Measure CaIcGun'gtion Activity
Category Title Detailed Description MeaSL_Jre or Rgduchon Source |Methodology| Data Units |Assumptions Data Sources
Commitment in 2020 Source
(MTCO2e)
Average
working days
per year =
260.
Construction includes sidewalk
along school frontage, Assumes 1%
completion of missing sections bike mode
. of sidewalk and ADA curb . . share.
Pedestrian T 1 mile of bike
ramps on Ritchie Road, new L Average
Network o . lane striping 2
Transportati | Improvemen fencing in areas of construction (Atlantic), 1/5 Capital reduction in
P P along school frontage, bike lane . ’ P CAPCOA trip length is CAPCOA,; Capital
onand Land | ts - Grover . L2 mile of -30 Improvem 79,913 VMT ;
; striping on Atlantic City Avenue . SDT-5 20 miles Improvement Plan
Use Heights Safe : sidewalk ent Plan .
connecting North Fourth Street | - (round trip).
Routes to ; improvements
to Oak Park Boulevard with the L Average
Schools . (Ritchie) .
school, lighted crosswalk working days
warning and flashing beacons per year is
on North Fourth Street at 260.
Atlantic City Avenue.
Pedestrian . .
Network Ipstallatlon of pedes.trla.n street 0.1 mile
lights, street trees with iron . f liforni
Transportati L[l E T grates and irrigation, and street . Capital L RIOVELEL, | ADI e Selhio i
ts - West . ! 1/10 mile CAPCOA 12,404 ADT Department of Public
on and Land furniture. Installation of : -1 Improvem 2,264 VMT . .
Grand ; improvements SDT-1 traffic count Health Traffic Volume
Use landscaped medians, bulb outs, ent Plan .
Avenue d ks al Grand from 6th/7th Linkage Tool
Enhanceme | @nd crosswalks along Gran St
. Avenue from 2nd to 4th Street.
nt Project
Pedestrian Construction of sidewalks and
Network street improvements on the ADT from California
Transportati | Improvemen | west side of South 13th Street . Capital 0.2 mile .
1/5 mile CAPCOA . Department of Public
on and Land | ts - South from south of West Grand improvements -0.2 Improvem SDT-1 518 VMT improvement, Health Traffic Volume
Use 13th Street Avenue to Longbranch Avenue P ent Plan 1,420 ADT Linkage Tool
sidewalk and | and from West Grand Avenue g
street to Manhattan.
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Emissions Measure AT SIS Measure CaIcGun'gtion Activity
Category Title Detailed Description MeaSL_Jre or Rgduchon Source |Methodology| Data Units |Assumptions Data Sources
Commitment in 2020 Source
(MTCO2e)
improvement
S
Bicycle and
Pedestrian .
. 3/10 mile . .
.| Network Construction of corner ramp . : . ADT from California
Transportati sidewalk Capital 0.2 mile .
Improvemen | bulb outs, parkway planters, ) CAPCOA . Department of Public
on and Land . . . improvements, | -0.3 Improvem 777 VMT improvement, .
ts - connecting sidewalks, paving . SDT-1 Health Traffic Volume
Use . bike ent Plan 1,420 ADT .
Longbranch | and striping . Linkage Tool
. infrastructure
Demonstrati
on Project
Assumes 1%
bike mode
share.
Bicycle and Average
Transportati Pedestrian Capital reduction in
on and Land Network Planned 2-m|Ie_ Blke/\NaII_<|ng 2>-mile route 58 Improvem CAPCOA 159,827 VMT trip Ie_ngth is
Improvemen | Path along Railroad Corridor SDT-5 20 miles
Use : ent Plan .
ts - Railroad (round trip).
Corridor Average
working days
per year is
260.
Grand 0.3 mile
Transportati Avenue Capital improvement, | ADT from California
o am‘j’ ">, | Enhanceme 3/10 mile . - provem CAPCOA unr | 12:404ADT | Department of Public
Use nts - 2nd improvements eanIan SDT-1 6,791 traffic count Health Traffic Volume
Street to the from 6th/7th Linkage Tool
ocean St
Phase Il will incorporate
improvements along West 1/2 mile
. | West Grand | Grand Avenue from 4th Street : improvement, | ADT from California
Transportati . . . Capital .
on and Land Avenue to 11th Street. Project will 1/2 mile 4 Improvem CAPCOA VMT 12,404 ADT Department of Public
Enhanceme | feature pedestrian lighting, improvements P SDT-1 11,319 traffic count Health Traffic Volume
Use . ent Plan .
nt - Phase Il | street trees, street furniture, and from 6th/7th Linkage Tool

landscape medians and
pedestrian bulb outs.

St




Trees and
Other
Vegetation

Tree
Planting

Approximately 30 palm trees
were planted for the West
Grand Avenue Project

30 trees
planted

-0.4

Implement
ed
measures
spreadshe
et

CAPCOA V-1

Trees

Assumes
annual CO»
reduction rate
per tree to be
0.0121 (most
conservative
rate provided
in CAPCOA

GHG
Emissions Measure (ETE] SSSIEIE Measure Cal?uﬂgtion Activit
Cateqor Title Detailed Description Measure or | Reduction Source |Methodolo Datay Units |Assumptions| Data Sources
gory Commitment in 2020 Source 9y
(MTCO2e)

The Central Coast Clean Cities

Coalition donated a used all- gssiggeds
Transportati | Utilize electric pick-up truck to the City CAPCOA VT- ve?ﬂcles 21 Local Government
on Electric in 2011. The City also used 1 truck -1 City memo 3 N/A MPG: light Operations Protocol
(Municipal) Vehicle grant funding to install an truck’Mg( 1.1

|<:I:ﬁtrlc changing station at City 1984-1993

CAPCOA V-1
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CAP Consistency Worksheet

The City of Grover Beach CAP was developed to comprehensively analyze and mitigate the
significant effects of GHG emissions consistent with CEQA Guidelines Section 15183.5(b) and
to support the State’s efforts to reduce GHG emissions under Executive Order S-3-05 and AB
32 (see CAP Chapter 1, Sections 1.1 and 1.4). Pursuant to CEQA Guidelines Sections
15064(h)(3) and 15130(d), if a project is consistent and complies with the requirements of an
adopted plan, such as a CAP, that includes the attributes specified in CEQA Guidelines
Section 15183.5(h), the lead agency may determine that the project's GHG impacts are less
than significant with no further analysis required. This appendix sets forth a CAP consistency
worksheet that an applicant may use to demonstrate project compliance with the CAP. This
checklist should be filled out for each new project, subject to discretionary review of the City of
Grover Beach.

To determine project consistency and compliance with the CAP, the applicant should
complete Sections A and B below, providing project-level details in the space provided.
Generally, only projects that are consistent with the General Plan land use designations, and
SLOCOG population and employment projections, upon which the GHG emissions modeling
and CAP is based, can apply for a determination of consistency with the CAP. In addition, all
mandatory actions identified in Section B must be incorporated as binding and enforceable
components of the project for it to be found consistent with the CAP. If an action is not
applicable to the proposed project, please identify and explain.

At this time, the voluntary actions are not required for project consistency with the CAP;
however, if a project does include voluntary actions identified in Section B, project-level details
should be described to help the City track implementation of voluntary CAP actions that would
contribute to Grover Beach’s achievement of its GHG emissions reduction target.

If the project cannot meet one or more of the mandatory actions, substitutions (preferably
starting with the voluntary actions) may be allowed if the applicant can demonstrate how
substituted actions would achieve equivalent reductions to the City's satisfaction. The
applicant would also be required to demonstrate that the project would not substantially
interfere with implementation of the mandatory CAP actions.

If it is determined that a proposed project is not consistent with the CAP, further analysis
would be required and the applicant would be required to demonstrate that the proposed
project's GHG emissions fall below the APCD’s adopted GHG significance thresholds (see
CAP Chapter 1, Section 1.8.3, and Table 1-2). The project would also be required to
demonstrate that it would not substantially interfere with implementation of the CAP.

—
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A. PROJECT INFORMATION

Date:

Project Name:

Project Address:

Project Type:

Land Use Designation(s):

Zoning Designation(s):

Project Service Population
(Residents + Employees):

Brief Project Description:

Project Size: ‘

Compliance Checklist
Prepared By:
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B. CAP CoMPLIANCE WORKSHEET

: . Mandatory or PrOJ?Ct . .
Measure Project Actions Voluntary Compliance Details of Compliance*
(Yes/No/NA)

Energy
Measure E-4: Small- Does the project include installation of Voluntary
Scale On-Site Solar PV | small-scale on-site solar PV systems
Incentive Program and/or solar hot water heaters? If so,

what type and how much renewable

energy would be generated?
Measure E-5: Income- | Does the project include installation of Voluntary
Qualified Solar PV small scale on-site solar PV systems
Program and/or solar hot water heaters on

income-qualified housing units? If so,
what type and how much renewable
energy would be generated?

Transportation and Land Use

Measure TL-1: Bicycle | For subdivisions and large developments, | Mandatory
Network does the project incorporate bicycle lanes,
routes, and/or shared-use paths into
street systems to provide a continuous
network of routes, facilitated with
markings, signage, and bicycle parking,
consistent with the current General Plan
and Development Code?

For non-residential development, does Mandatory
the project comply with mandatory
California Green Building Standards
Code bicycle parking standards?
Does the project incorporate bicycle Voluntary
facilities and/or amenities beyond those
required?
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: : Mandatory or PrOJ?Ct . .
Measure Project Actions Voluntary Compliance Details of Compliance*
(Yes/No/NA)
Measure TL-2: Does the project provide a pedestrian Mandatory
Pedestrian Network access network that internally links all

uses and connects all existing or
planned external streets and pedestrian
facilities contiguous with the project site,
consistent with the current General Plan
and Development Code?

Does project minimize barriers to Mandatory
pedestrian access and interconnectivity,
consistent with the current General Plan
and Development Code?

Does the project implement traffic Mandatory
calming improvements as appropriate
(e.g., marked crosswalks, count-down
signal timers, curb extensions, speed
tables, raised crosswalks, median
islands, mini-circles, tight corner radii,
etc.), consistent with the current General
Plan and Development Code?

Does the project incorporate pedestrian | Voluntary
facilities and/or amenities beyond those

required?
Measure TL-3: Expand | Does the project provide safe and Mandatory
Transit Network convenient access to public transit within

and/or contiguous to the project area?
Measure TL-6: Parking | Does the project include a reduced Voluntary
Supply Management number of parking spaces or utilize

shared parking?
Measure TL-7: Electric | For large commercial/industrial projects, | Mandatory
Vehicle Network and does the project provide plug-in electric
Alternative Fueling vehicle charging stations?
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Measure

Project Actions

Mandatory or
Voluntary

Project
Compliance Details of Compliance*

(Yes/No/NA)

Stations For other projects, does the project Voluntary
include the installation of electric or other
alternative fueling stations?
Measure TL-8: Smart Is the project consistent with the City's Mandatory
Growth land use and zoning designations?
Does the project include any “smart Voluntary
growth” techniques, such as mixed-use,
higher density, and/or infill development
near existing or planned transit routes, in
existing community centers/downtowns,
and/or in other designated areas?
Off-Road
Measure O-1: Will the contractor limit idling of Mandatory
Construction construction equipment to three minutes
Equipment Techniques | and post signs at the construction site?
Measure O-2: If the project involves construction or Voluntary

Equipment Upgrades,
Retrofits, and
Replacements

demolition, does equipment utilize low-
or zero-emissions vehicles or
equipment?

*Please attach additional pages as needed to complete the description and provide project details.
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