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Community

The City of Redondo Beach increased emissions less than 1% from 2005 to 2012, from 522,168
MT COze to 523,400 MT CO»e.

Commercial Energy, Solid Waste, Water, Wastewater, and Off-road Sources sector emissions
decreased while On-road Transportation and Residential Energy sectors increased emissions
from 2005 to 2012.

Energy-related emissions account for nearly 46% of the total community emissions in 2005 and
45% of total emissions in 2012.

Under the Adjusted Business-as-Usual (BAU) forecast, emissions will be 470,593 MT CO.e in
2020 and 407,422 MT CO,e in 2035. These emissions levels are nearly 10% lower in 2020 than
2005 and nearly 22% lower in 2035 than 2005.

The State recommends a 15% reduction below 2005 levels by 2020, which would require the
City to reduce community emissions 26,750 MT CO.e from an Adjusted BAU forecast by 2020.
This is about a 6% reduction from the 2020 Adjusted BAU emissions level.

To continue reductions consistent with the State’s long-term emissions reduction goal of
lowering emissions 80% below 1990 levels by 2050, the City would need to reduce emissions in
2035 by 141,116 MT CO.e from a 2035 Adjusted BAU forecast. This is a 35% reduction from the
2035 Adjusted BAU emissions level and the 2005 level.

Municipal

Municipal emissions have increased 12% from 2005 to 2012, from 7,191 MT CO.e to 8,062 MT
CO.e.

Emissions in Solid Waste and City-Owned Outdoor Lights decreased, while emissions from
Buildings & Facilities, Vehicle Fleet & Equipment, Employee Commute, Water Delivery, and SCE-
Owned Outdoor Lights increased.

Municipal emissions are a subset of community emissions and account for about 1% of total
community emissions.

Under the Adjusted BAU forecast, emissions will be 7,799 MT CO.e in 2020 and 2035. These
emissions levels are 8% higher than 2005 emission levels. The City will need to reduce emissions
by 1,687 MT CO,e from the 2020 Adjusted BAU emissions level to meet a 15% reduction target
from 2005 levels. By 2035, the City will need to reduce emissions by 4,132 MT CO,e from the
2035 Adjusted BAU emissions level to meet a 49% reduction target from 2005 levels.



Introduction

The Greenhouse Gas (GHG) Inventories, Long-Term Forecasts, and Target-Setting (IFT) Report contains
the first steps toward the City of Redondo Beach (City) identifying energy-efficiency measures in an
Energy Efficiency Climate Action Plan (EECAP). The inventories describe historic energy use and GHG
emissions and the forecasts describe projected future emissions in the City. The target-setting section
describes GHG reduction recommendations that are consistent with State goals and may assist the City
in establishing local GHG reduction targets. The inventories and recommended reduction targets will
help the City in the next step of the EECAP, which is to identify energy efficiency and GHG reduction
measures that are relevant, meaningful, and feasible.

Specifically, the IFT Report includes (words and phrases in bold are described in Table 1):

e Historic GHG emissions in community inventories and municipal inventories for 2005, 2007,
2010, and 2012;

e Future GHG emissions for 2020 and 2035 under a business-as-usual forecast scenario and
adjusted business-as-usual forecast scenario; and

e Recommended GHG reduction targets for 2020 and 2035.

Table 1. Key Terms in the Report?!

Term Definition

A GHG forecast scenario that accounts for known policies and regulations that will
Adjusted business-as-usual affect future emissions. Generally, these are state and federal initiatives that will
reduce emissions from the business-as-usual scenario.

The inventory year used for setting targets and comparing future inventories

Baseline year .
against.

A GHG forecast scenario that assumes no change in policy affecting emissions since
Business-as-usual the most recent inventory. Changes in emissions are driven primarily through
changes in demographics.

GHG emissions that result from the activities by residents and businesses in the city.

Community Inventor . - .
¥ 4 An inventory reports emissions that occur over a single calendar year.

Emission factors The GHG-intensity of an activity.

GHG emissions that result from the activities performed as part of the government
Municipal Inventory operations in the city and are a subset of the community inventory. An inventory
reports emissions that occur over a single calendar year.

GHG emissions levels not to be exceeded by a specific date. Local reduction targets
Reduction targets are often informed by state recommendations and different targets may be
established for different years.

A subset of the emissions inventory classified by a logical grouping such as

Sector . . o
economic or municipal-specific category.

1 A glossary of terms is also included as Appendix A.
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GHG emissions inventories are the foundation of planning for future reductions. Establishing an existing
inventory of emissions helps to identify and categorize the major sources of emissions currently being
produced. In this report, four years of historic inventories are presented to show not only the major
sources of emissions in the City, but also how those sources vary over time. For both the community and
municipal inventories, the years 2005, 2007, 2010, and 2012 are presented. The 2005 inventory (for
both community and municipal operations) is considered the baseline year. A baseline year is
established as a starting point against which other inventories may be compared and targets may be set,
and is generally the earliest year with a full emissions inventory. The most recent inventory (2012) has
the most relevant data for planning purposes, while the interim years (2007 and 2010) provide context
and may help identify trends or anomalies.

Emissions Reporting

The primary GHGs from the community and municipal operations are from carbon dioxide (CO),
methane (CH.), and nitrous oxide (N.O). Because each of these gases has a different capacity for
trapping heat in the atmosphere, known as its global warming potential (GWP), a method of reporting is
needed to be able to compare gases in the same terms. As a result, emissions are reported in carbon
dioxide equivalents, or COze, with each GHG normalized and calculated relative to CO; using its GWP.
Table 2 describes the GHGs analyzed in this report, their symbol, GWP, and primary community sources
of emissions. While N,O has the highest GWP and may be considered the most dangerous on a per-
molecule basis, CO; is by far the most prevalent, accounting for 88% of statewide emissions in 2005
(CARB 2011).

Table 2. GHGs Analyzed in the Inventories

Global Warmin . .
Greenhouse Gas Symbol . & Primary Community Sources
Potential
Carbon Dioxide COz 1 Fossil fuel combustion
Fossil fuel ion, landfill
Methane CHa 25 ossil fuel combustion, landfills,
wastewater treatment
. . Fossil fuel combustion, wastewate
Nitrous Oxide N20 298 >SHTUEt =iy LY water
treatment

Source: IPCC Fourth Assessment Report, 2007.

Emissions Sectors

The inventories identify the major sources of GHGs emissions caused by activities in sectors that are
specific to community or municipal activities. A sector is a subset of the economy, society, or municipal
operations whose components share similar characteristics. An emissions sector can also contain
subsectors that provide more specificity about the source of emissions (e.g., natural gas and electricity
are subsectors of the energy sector).
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As mentioned above, inventories were completed for the community and municipal operations.
Because the majority of municipal activities occur within the boundaries of the City and therefore
contribute to the overall emissions of the community, both inventories are interconnected, with the
municipal inventory considered a subset of the community inventory. As a result, municipal emissions
are included in numbers reported for the community. The municipal inventory is separated to highlight
areas of emissions that the City has more direct control over and to identify where they can begin to set
examples for the community on how reduction strategies can be implemented.

The following subsections describe the sectors used in the community and municipal inventories. It is
important to note that both inventories capture similar types of information but may be categorized
differently. For example, energy is reported in both the community and municipal inventory, but
community level energy emissions are reported as “Residential” and “Commercial/Industrial”, whereas
municipal energy emissions are more logically reported as “Buildings & Facilities” and “Outdoor Lights.”?

Community Sectors

The community inventory is categorized by sectors based on the sector’s ability to be affected through
regional and local programs, incentives, zoning, and other policies. The City’s community inventories
were divided into the following sectors:

o Energy in the Community Inventory is further broken down into two sectors:

o Commercial/Industrial Energy includes emissions from electricity and natural gas
consumption in non-residential buildings and facilities (including outdoor lights) in the City.

o Residential Energy includes emissions from electricity and natural gas consumption in
residential buildings in the City.

e On-road Transportation includes emissions from vehicle fuel use in trips wholly within the City
(in-boundary) and trips that either originate or end in the City (cross-boundary). Emissions from
in-boundary trips are fully accounted for in the inventory, whereas only half of the emissions
from cross-boundary trips are accounted for. Trips that pass-through the City, (such as on Pacific
Coast Highway 1,) are not accounted for in the inventory because the City has little or no control
of these emissions. As a result, this methodology reflects only trips or parts of trips within City
borders that the City has the ability to affect.

o Solid Waste includes emissions from waste that is generated in the community and sent to
landfills.

e Water includes emissions from the electricity used to source, treat, and deliver imported water
in the community that is not accounted for in the community utility data.

e Wastewater includes emissions from treating wastewater generated in the community.

e Off-road Sources include emissions from operating equipment for construction, commercial,
light industrial and agricultural activities; lawn and garden equipment; and recreational vehicles
such as all-terrain vehicles.

2 Outdoor Lights are further categorized as SCE-Owned or City-Owned as described later.
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Cap-and-Trade Covered Entities

The City is home to residential, commercial, and industrial users, each of which uses energy. Industrial
users include major industrial facilities that emit substantial GHGs that are regulated under the State’s
Cap-and-Trade Program. These facilities are known as “covered entities” and derive energy for their
industrial uses largely from natural gas, and to a lesser extent, electricity and other energy sources. The
emissions associated with covered entities are already regulated at the State level and therefore, the
City does not have significant local control over the GHG emissions. The current protocol recommends
excluding the covered entities’” GHG emissions from the City’s inventories. In an effort to be consistent
with protocol, data were reviewed to determine to what extent covered entities are included.

Data provided by SCG and SCE for this inventory report are protected under privacy restrictions which
fall under the 15/15 rule. 3 Each utility provides data with these protections applied consistent with their
individual corporate reporting protocols. The utilities do not specify if covered entities are included in
the data provided. In comparing data from past inventory years, the electricity data are consistent and
natural gas data are significantly reduced, leading to the conclusion that once the 15/15 rule was
applied, major natural gas users, including covered entities, were likely removed from the total natural
gas data. If additional information becomes available that either allows the City to better separate out
the energy usage from covered entities or provides better clarity of the current data aggregation,
SBCCOG recommends that the City review the information and determine whether adjustments to the
inventories and/or associated reports are warranted. If adjustments are made, SBCCOG recommends
they be consistent among all inventory years and with current quantification methodology.

Municipal Sectors

Sources of municipal emissions are divided into the following sectors:
e Energy in the municipal inventory is further broken down into four sectors:

o Buildings & Facilities includes energy use by the government, including electricity and
natural gas.

o SCE-Owned Outdoor Lights includes electricity for streetlights on fixtures owned by SCE and
outdoor lights.

o City-Owned Outdoor Lights includes electricity for streetlights on fixtures owned by the
City, traffic control signals, and outdoor lights.
o Water Delivery includes electricity for sewer and stormwater pumping and irrigation.
e Vehicle Fleet & Equipment includes emissions from vehicles owned or operated by the

government or contracted by the City for services such as street cleaning. It also includes
equipment, such as emergency generators.

3The 15/15 rule requires that any aggregated information provided by the Utilities must be made up of at least 15
customers and a single customer’s load must be less than 15% of an assigned category. If the number of customers
in the compiled 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 once already using the 15/15 Rule, the customer be dropped from
the information provided.
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e Employee Commute includes emissions from fuel use in vehicle trips by municipal employees
commuting to and from work in the City.

e Solid Waste includes emissions from waste generated by municipal employees or at
municipally-owned facilities.

Calculation Methodology

GHG emissions were calculated using activity data available (e.g., kilowatt-hours of electricity) for each
sector and protocols for converting activity data to emissions output using relevant emission factors.
Emission factors relate the activity to GHG emissions and may vary by year (e.g., for electricity) and
often are not affected by local actions or behavior, unlike activity data. The U.S. Community Protocol for
Accounting and Reporting Greenhouse Gas Emissions (ICLEI 2012) and the Local Government Operations
Protocol for the Quantification and Reporting of GHG Emissions Inventories (LGOP) (CARB 2010) were
the primary protocols used for developing the community and municipal inventories, respectively.
Activity data are reported in the community and municipal emissions subsections below, and emission
factors are detailed in Appendix B.

Community Emissions

The community inventory includes the GHG emissions that result from activities within City boundaries.
This section presents the findings of the community inventory for four years: 2005 (baseline year), 2007,
2010, and 2012. It also provides more specific detail and findings on the energy sectors, which will form
the basis of the reduction targets and reduction measures the City identifies in the EECAP.

2005—2012 Emissions Summary

e The City of Redondo Beach increased emissions less than 1% from 2005 to 2012, from 522,168
MT COe to 523,400 MT COe.

e Commercial Energy, Solid Waste, Water, Wastewater, and Off-road Sources sector emissions
decreased while On-road Transportation and Residential Energy sectors increased emissions
from 2005 to 2012.

As shown in Figure 1 and Table 3, the Transportation sector was the largest contributor to emissions in
both 2005 (49%) and 2012 (51%) by producing 246,707 MT COe in 2005 and 265,512 MT COse in 2012.
This change represents a nearly 8% increase in emissions from 2005 to 2012. Commercial/Industrial
energy is the second-largest contributor to emissions, adding 28% in 2005 and 26% in 2012. While the
proportion of emissions did not change significantly over time, the total emissions decreased by 4%
from 2005 to 2012, from 142,679 MT COe to 137,031 MT COze. The proportion of emissions from the
Residential sector was also steady, at 18% in 2005 and 19% in 2012, although total emissions increased
by less than 6%, from 95,616 MT COze in 2005 to 101,010 MT COze in 2012. Solid Waste comprised 3%
of the total (16,840 MT CO,e) in 2005, and was reduced to 1% of the total (7,406 MT CO.e) in 2012.
Water emissions also comprised of 3% of the total (15,576 MT CO,e) in 2005 and reduced to 2% (10,332
MT CO,e) in 2012. Wastewater and Off-road Sources made up the remaining emissions in each year.
Wastewater and Off-road Sources emissions declined from 2005 to 2012. Off-road Sources comprise a
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very small percentage of overall emissions, but are variable primarily due to construction-related
emissions, which are based on the level of development estimated in the City each year.

B On-Road Transportation i Commercial Energy
Residential Energy B Solid Waste
Water I Wastewater

W Off-road Sources

<1%
2%
2%

<1%

—

19%

2012

Figure 1. Community-Wide GHG Emissions by Sector for 2005 and 2012

Table 3. Community-Wide GHG Emissions by Sector for 2005 and 2012

Sector 2005 2012 % Change
(MT CO2e) (MT COze) 2005 to 2012
On-road Transportation 246,707 265,512 7.6%
Commercial Energy 142,679 137,031 -4.0%
Residential Energy 95,616 101,010 5.6%
Solid Waste 16,840 7,406 -56.0%
Water 15,576 10,332 -33.7%
Off-road Sources 4,492 1,906 -57.6%
Wastewater 258 203 -21.3%
Total 522,168 523,400 0.2%




2005, 2007, 2010, and 2012 Inventories

GHG Emissions Inventories

Figure 2 and Table 4 show the GHG emissions by sector for all inventory years. Emissions are variable

among the inventory years, and may reflect changes in the economy, weather, and programs
implemented to reduce emissions. The table also lists the percentage of each sector relative to total
emissions and shows that the proportion of each sector does not vary greatly by year.

600,000
500,000 - _
B Off-road Sources
400,000 - Wastewater
g* Water
O 300,000 - .
E B Solid Waste
Residential Energy
200,000 -
= Commercial Energy
B On-Road Transportation
100,000 -
0 i T T T 1
2005 2007 2010 2012
Figure 2. Community GHG Emissions for 2005, 2007, 2010, and 2012
Table 4. Community GHG Emissions for 2005, 2007, 2010, and 2012
Sector 2005 % of 2007 % of 2010 % of 2012 % of
(MT CO2¢) | Total | (MT COze) | Total (MT CO2ze) Total | (MT CO2e) Total
On-road . 246,707 47% 241,068 48% 272,095 53% 265,512 51%
Transportation
Commercial Energy 142,679 27% 132,378 26% 127,008 25% 137,031 26%
Residential Energy 95,616 18% 98,093 19% 97,497 19% 101,010 19%
Solid Waste 16,840 3% 14,125 3% 9,270 2% 7,406 1%
Water 15,576 3% 15,109 3% 10,118 2% 10,332 2%
Off-road Sources 4,492 1% 2,264 <1% 1,892 <1% 1,906 <1%
Wastewater 258 <1% 200 <1% 203 <1% 203 <1%
Total 522,168 503,237 518,083 523,400
% Change from 2005 -- -3.6% -0.8% 0.2%
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Activity data can provide more insight into behavioral changes in the community, as these data are not
affected by emission factors. Table 5 summarizes activity data for each sector and subsector. Residential
electricity, Residential natural gas, recycled water, wastewater, and some Off-road Sources (industrial,
light commercial, recreation, and agriculture) increased from 2005 to 2012, while Commercial
electricity, Commercial natural gas, Solid Waste, Water, and some Off-road Sources (Lawn and Garden,
and Construction) decreased from 2005 to 2012. Wastewater and Off-road Source emissions use
indicator data to attribute county-level emissions to the City and the indicator data are also shown in
Table 5. Notably, while On-road Transportation emissions increased nearly 8% between 2005 and 2012,
vehicle miles traveled increased by 14%. The difference reflects that for each vehicle mile traveled,
fewer emissions are generated due to improvements in the fuel efficiency of vehicles.

Table 5. Activity Data used in 2005, 2007, 2010, and 2012 Community Inventories

9
Sector 2005 2007 2010 2012 Z(f):::;%iz
On-road Transportation
Total Vehicle Miles Traveled 471,782,607 465,368,722 | 538,938,917 | 538,339,762 14.1%
Residential Energy*
Electricity (kwWh) 146,624,086 154,752,638 | 153,965,618 | 153,829,706 4.9%
Natural Gas (therms) 9,604,693 10,070,195 10,000,521 9,744,860 1.5%
Commercial/Industrial Energy*
Electricity (kWh) 342,048,319 347,205,566 | 335,044,830 | 334,749,071 -2.1%
Natural Gas (therms) 7,290,573 6,099,800 5,748,231 5,638,732 -22.7%
Solid Waste
Landfilled (tons) 65,115 52,029 37,585 29,881 -54.1%
ADC (tons)? 5,215 6,696 123 278 -94.7%
Water and Wastewater
Water (MG)3 2,933 2,935 2,745 2,802 -4.5%
Recycled Water (MG)3 20 20 17 20 1.1%
\c"éiitfyv\‘l’vigeerr(g;‘gxg'on of 0.67% 0.67% 0.68% 0.68% 0.9%
Off-road Sources* (% of LA County emissions attributed to the City)
Lawn & Garden (% Households) 0.90% 0.89% 0.89% 0.89% -2.0%
Construction (% Building permits) 1.62% 0.77% 0.60% 0.59% -63.9%
Industrial (% Manufacturing jobs) 0.47% 0.49% 0.49% 0.49% 4.1%
Light Commercial (% Other jobs) 0.69% 0.72% 0.71% 0.72% 3.9%
Ei‘;;‘iﬂfg) (Population weighted 1.10% 1.10% 1.12% 1.10% 0.1%
Agriculture (% Ag. Jobs) 0.22% 0.23% 0.27% 0.34% 54.5%

1 2010 Electricity data provided as a single number by SCE. Data were apportioned using Residential/Non-residential proportion in 2012.

2 ADC is Alternative Daily Cover, which is green waste (grass, leaves, and branches) that is used to cover landfill emissions. They are reported

separately by CalRecycle and therefore shown separately here.

3 Includes Golden State Water, Cal Water, and Municipal water. 2005 and 2007 Cal Water data was unknown; therefore 2009 data was used

as proxy.

4 Off-road emissions are available at the county level through CARB’s OFFROAD model. Emissions attributable to the City were derived using
indicator data related to the off-road source. For example, the percentage of households in the City compared to the county was used to
attribute the same percentage of lawn & garden equipment emissions to the City. See below for more methodology details.
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Demographic data also help provide perspective to changes in emissions over time. Table 6 shows the
number of households, jobs, population, and service population (jobs + population) for each inventory
year. Energy emissions in particular often reflect trends in demographic data. For example, the slight
increase in population and households between 2005 and 2012 mirrors the small increase in Residential
Energy emissions.

Table 6. Demographic Data for 2005, 2007, 2010, and 2012

oO
2005 2007 2010 2012 2/0(?:_32';?2
Population 65,931 65,738 66,716 67,007 1.6%
Households 28,740 28,784 29,011 29,016 1.0%
Jobs 30,079 31,294 28,666 29,249 -2.8%
fﬁ;‘;’jigf}ﬂ“ﬁgg; 96,010 97,032 95,382 96,256 0.3%

Source: SCAG.

Energy

The EECAP ultimately will focus on increasing energy efficiency and reducing GHG gases from energy;
therefore, it is important for the City to understand its current energy consumption to make informed
decisions for reducing energy-related emissions. Energy use consists of electricity and natural gas.
Emissions from Commercial/Industrial and Residential energy use account for nearly 46% of the total
community emissions in 2005 and 45% in 2012. Table 7 shows the breakdown in activity (kWh or
therms) and GHG emissions by sector and energy source.

Table 7. Activity Data and GHG Emissions of Community Energy in 2005 and 2012

2005 2012 % Change in % Change in
Sector Activity Emissions Activity Emissions Activity Emissions
(kWh or therms) (MT COe) (kWh or therms) (MT COze) 2005-2012 2005-2012

Commercial/ Industrial
Electricity 342,048,319 103,912 334,749,071 107,047 -2.1% 3.0%
Natural Gas 7,290,573 38,767 5,638,732 29,984 -22.7% -22.7%
Residential
Electricity 146,624,086 44,543 153,829,706 49,192 4.9% 10.4%
Natural Gas 9,604,693 51,073 9,744,860 51,818 1.5% 1.5%
Total (MT COze) 238,295 238,041 -0.1%
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Commercial electricity use increased 2% between

2005 and 2012; however, emissions increased by E? €Oz
3%. Similarly, Residential electricity use increased @ Electricity-Related Emissions .

by about nearly 5% but emissions increased by All emissions are comprised of activity data and
more than 10%. The difference between the the emission factor, or GHG-intensity, of that
change in activity data and emissions data are due activity. For electricity, the activity data are the
to the emission factor used for electricity for 2005 kilowatt-hours (kWh) used by the city’s

and 2012. Emission factors convert activity data residents and businesses and the energy

into GHG emissions and electricity emission intensity is based on the sources of power that
factors vary annually based on how electricity is Southern California Edison uses to generate
generated by the electricity provider (i.e., the electricity. Changes to either component can
amount of renewables, natural gas, coal, etc.). In affect the GHG emissions from electricity in the
2005, Southern California Edison (SCE) generated City.

electricity that resulted in an emission factor of

669.7 CO.e. In 2012, SCE’s electricity generation

resulted in an emission factor of 705.0 COze. Therefore, a kilowatt-hour of electricity used in 2012
emitted more GHGs than a kilowatt-hour of electricity used in 2005. Future emissions could increase or
decrease based on changes to SCE’s emission factors, which the City cannot directly affect, or through
changes in usage, which can be affected by changes in local policy, outreach, or incentive programs.

Unlike electricity, the emission factor for natural gas is estimated on a national basis and remains fairly
constant over time. Therefore, the natural gas GHG emissions follow the same trend as usage. In
Redondo Beach, Commercial/Industrial natural gas consumption (therms) decreased by 23% from 2005
to 2012; therefore the emissions also declined 23%. Residential natural gas therms used and GHG
emissions declined 1.5% from 2005 to 2012. Figure 3 shows the trend in electricity and natural gas
emissions from 2005 to 2012 for the Commercial/Industrial and Residential sectors.
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Figure 3. GHG Emissions for Community Electricity and Natural Gas, by Sector
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Municipal Emissions

As described earlier, a municipal GHG emissions inventory is a subset of the community inventory. The
municipal inventory includes emissions from activities conducted as part of government operations in
the City. While emissions from government operations are normally a fraction of the overall community
emissions, the City has the most direct control over municipal emissions and the City can demonstrate
leadership in the community by adopting and implementing energy and GHG reduction strategies. This
section presents the findings of the municipal inventory for 2005 (the baseline year), 2007, 2010, and
2012. It also provides more specific detail and findings on the energy sectors, which will form the basis
of the reduction measures the City identifies in the EECAP.

2005—2012 Emissions Summary

e Municipal emissions have increased 12% from 2005 to 2012, from 7,191 MT COze to 8,062 MT
COze.

e Emissions in the Solid Waste and City-Owned Outdoor Lights sectors decreased while
Buildings & Facilities, Fleet & Equipment, Employee Commute, SCE-Owned Outdoor Lights,
and Water Delivery increased.

e Emissions from municipal operations account for about 1% of community emissions.

The City’s Vehicle Fleet & Equipment sector had the largest percentage of emissions in 2005 (35%) and
2012 (32%). Although its percentage of the total emissions decreased, the sector’s emissions increased
3% over the period, from 2,515 MT COze to 2,591 MT COe. Buildings & Facilities was the sector with the
second largest percentage of emissions in 2005 (21%) and 2012 (28%) and emissions increased 52% over
the period, from 1,506 to 2,293 MT COze (Figure 4 and Table 8). A few projects that took place between
2005 and 2012 are the main contributors to the large increase in emissions for the Buildings & Facilities
sector. The Community Service Department was relocated to a new office in 2011. Also, the first half of
the “Reinventing the Pier” project was completed in 2012, which created about 30 new accounts that
used energy. City-Owned Outdoor Lights accounted for 15% of emissions in 2005 (1,103 MT CO;e) and
its emissions decreased 42% by 2012, accounting for 8% of the total emissions (644 MT CO,e). Solid
Waste emissions also decreased over the period, from 934 MT COze in 2005 (13%) to 719 MT COae in
2012 (9%). Employee Commute increased emissions 122% over the same period (from 517 MT CO.e to
1,150 MT COze), and became the third highest-emitting sector for 2012. SCE-Owned Outdoor Lights
accounted for 7% of emissions in 2005 and 2012, and emission increased from 508 to 542 MT COe in
that period. Some City-Owned Outdoor Lights accounts have been re-categorized to SCE-Owned
Outdoor Lights from 2005 to 2012 for improved accuracy of categorization. This change may partially
contribute to the increase in SCE-Owned Outdoor Lights emissions as well as the decrease in City-Owned
Outdoor Lights. Emissions from the Water Delivery sector accounts for the remaining emissions,
accounting for 2% of total emissions. Emissions from this sector increased slightly from 2005 to 2012.
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Figure 4. Municipal GHG Emissions by Sector for 2005 and 2012

Table 8. Municipal GHG Emissions by Sector for 2005 and 2012

Sector 2005 2012 % Change

(MT COze) (MT CO2e) 2005 to 2012

Fleet & Equipment 2,515 2,591 3%
Buildings & Facilities 1,506 2,293 52%
Outdoor Lights—City-Owned 1,103 644 -42%
Solid Waste 934 719 -23%
Employee Commute 517 1,150 122%
Outdoor Lights—SCE-Owned 508 542 7%
Water Delivery 108 123 14%
Total 7,191 8,062 12.1%

Note: City-Owned Outdoor Lights includes streetlights, traffic signals, and area lighting. SCE-Owned Outdoor Lights includes
streetlights and outdoor lighting. Water Delivery includes sewer and stormwater pumping and irrigation.




2005, 2007, 2010, and 2012 Inventories

GHG Emissions Inventories

Figure 5 and Table 9 show the municipal GHG emissions by sector for all four inventory years. Emissions
were highest in 2010 (8,112 MT COe) and were the lowest in 2005 (7,191 MT CO,e), although the
proportion of emissions from each sector has remained relatively constant over the four years.
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Figure 5. Municipal GHG Emissions for 2005, 2007, 2010, and 2012
Table 9. Municipal GHG Emissions for 2005, 2007, 2010, and 2012
Sector 2005 % of 2007 % of 2010 % of 2012 % of
(MT COze) | Total | (MT COze) | Total | (MT CO2e) | Total | (MT CO2e) | Total
Fleet & Equipment 2,515 35% 2,591 35% 2,590 32% 2,591 32%
Buildings & Facilities 1,506 21% 1,037 14% 2,389 | 29% 2,293 28%
Outdoor Lights— 1,103 15% 1,572 | 21% 660 8% 644 8%
City-Owned
Solid Waste 934 13% 942 13% 719 9% 719 9%
Employee Commute 517 7% 625 8% 1,153 | 14% 1,150 14%
Outdoor Lights— 0 0 0 0
SCE-Owned 508 7% 486 7% 486 6% 542 7%
Water Delivery 108 2% 195 3% 115 1% 123 2%
Total 7,191 7,448 8,112 8,062




Table 10 summarizes activity data for each sector and subsector.

Inventory, Forecasting, and Target-Setting Report — City of Redondo Beach

Table 10. Activity Data used in 2005, 2007, 2010, and 2012 Municipal Inventories

Sector 2005 2007 2010 2012 25‘;::‘:';%‘*12
Buildings & Facilities
Electricity (kWh) 3,936,848 2,141,762 5,211,828 5,468,451 39%
Natural Gas (therms) 58,223 79,039 166,989 102,505 76%
Outdoor Lights
City-Owned (kWh) 3,629,352 5,460,241 2,294,375 2,014,756 -44%
SCE-Owned (kWh) 1,672,235 1,689,289 1,687,562 1,693,987 1%
Fleet & Equipment?
City-Owned Fleet
Gasoline (gallons) 77,007 76,482 76,482 76,482 -1%
Diesel (gallons) 22,837 19,794 19,794 19,794 -13%
CNG (standard cubic feet) 416,984 1,364,871 1,364,871 1,364,871 227%
Contracted Fleet
Gasoline (gallons) 11,568 11,387 11,387 11,387 -2%
Diesel (gallons) 949 1,131 1,131 1,131 19%
LNG (gallons) 264,603 274,865 274,865 274,865 4%
Employee Commute
Gasoline (vehicle miles traveled) 1,251,819 1,527,802 2,810,571 2,810,571 125%
Diesel (vehicle miles traveled) 0 795 33,104 33,104 --
# FTE? 613 715 715 715 17%
Solid Waste?
Generated Waste (tons) 2,896 2,922 2,922 2,922 1%
Water Delivery
Electricity (kWh) 356,744 678,407 399,307 385,378 8%

1 Datafor 2010 and 2012 were not available; 2007 data were used as a proxy.

2 FTE is full time-equivalent employees.

Energy

As with the community emissions, the EECAP will focus on increasing energy efficiency and reducing

GHG gases from energy within municipal operations. The City has more direct control over energy-

related emissions than other sectors, such as Employee Commute. Municipal energy use includes
Buildings & Facilities, SCE-Owned Outdoor Lights, City-Owned Outdoor Lights, and Water Delivery.
Energy accounted for 45% of total emissions in 2005 and 2012. While both electricity and natural gas are

used for Building & Facilities, Outdoor Lights and Water Delivery only use electricity. Emissions from
energy increased 12% from 2005 to 2012; City-Owned Outdoor Lights showed decreases in energy-
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related emissions. Overall, electricity consumption (kWh) increased from 2005 to 2012, and electricity-
based emissions increased 5%. As with community energy, municipal emissions use variable electricity
emission factors and constant natural gas emission factors.

Table 11. Activity Data and GHG Emissions of Municipal Energy in 2005 and 2012

2005 2012 % Changein | % Change in
Sector Activity (kWh Emissions Activity (kWh Emissions Activity Emissions
or therms) (MT COze) or therms) (MT COze) 2005-2012 2005-2012

Buildings & Facilities
Electricity 3,936,848 1,196 5,468,451 1,748 39% 46%
Natural Gas 58,223 310 102,505 545 76% 76%
Outdoor Lights
EICeEC't?i‘;"i:;d_ 1,672,235 508 | 1,693,987 542 1% 7%
E:?;f_)ig:yed_ 3,629,352 1,103 2,014,756 644 -44% -42%
Water Delivery
Electricity 356,744 108 385,378 123 8% 14%
Total (MT CO2e) 3,225 3,602 12%

Figure 6 shows the trend in electricity and natural gas emissions from 2005 to 2012 for the municipal

energy sectors.
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Figure 6. GHG Emissions for Municipal Electricity and Natural Gas, by Sector
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GHG emissions are forecast using two scenarios: a Business-as-Usual (BAU) and an Adjusted BAU
scenario. The BAU scenario describes emissions based on projected growth in population and
employment and does not consider policies that will reduce emissions in the future (that is, the policies
in place in 2012 are assumed to remain constant through 2035). The Adjusted BAU scenario describes
emissions based on projected growth and considers policies that will achieve GHG reductions in the
future. Policies, described in detail below, include State-adopted or approved legislation that will affect
future emissions. By evaluating the two scenarios, the City can see the effect that existing policies may
have on future emissions and be better able to determine how local measures can provide additional
reductions. Two future years are forecasted for each scenario: 2020 and 2035. The 2020 forecast year is
consistent with the goals identified in Assembly Bill (AB) 32, which identifies a statewide GHG reduction
target by 2020. The 2035 forecast year will allow the City to develop long-term strategies to continue
GHG reductions beyond 2020.

Business-as-Usual Forecasts

The BAU forecasts estimate future emissions using current (2012) consumption patterns and emission
factors with the anticipated growth in the City. Anticipated growth is estimated using data from
regional planning scenarios developed by the Southern California Association of Governments (SCAG),
the City, and other relevant sources (Table 12). The most relevant growth factors are used to project
emissions by sector. For example, future Residential Energy emissions were developed using current
energy use per household (from the 2012 inventory) and the anticipated number of households in the
future. Actual energy use is a function of several variables, not only the number of households;
however, this approach is supported by current protocols and best practices within the State and
provides a consistent approach to forecasting. Compound annual growth rates were developed using
the growth projections from 2012 to 2020 and from 2021 to 2035, as shown Table 12.

In general, the City is expecting modest growth to 2020 and 2035 as population, housing, and jobs are all
expected to increase. SCAG is projecting fewer vehicle miles traveled from 2012 to 2020 despite
population and job growth, but that trend is reversed after 2020, when vehicle miles traveled will again
increase. Due to the relatively low growth, the City does not anticipate major staffing changes in its
government services.

Community Business-as-Usual Forecast

e BAU community emissions are expected to increase 1% from baseline levels by 2020 and
nearly 5% by 2035.

The City’s BAU emissions in 2020 are estimated to be 527,294 MT CO.e, or a 1% increase from baseline
(2005) emissions. By 2035, emissions are estimated to increase nearly 5% from the baseline level to
546,714 MT CO.e (Table 13).
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Table 12. Growth Factors for 2012, 2020, and 2035

Demographic 2012-2020 | 2020-2035
Sector indicator 2012 2020 2035 CAGR! CAGR!
Transportation Vehicle Miles | o3¢ 339 762 | 490,579,902 | 507,671,090 1.15% 0.23%
Traveled
Solid Waste, Service
Water, Population 96,256 100,300 104,600 0.52% 0.28%
Wastewater, Off- (Population +
road Sources Jobs)
Commercial/ Jobs 67,007 69,700 73,000 0.49% 0.31%
Industrial Energy
NA? Population 30,615 30,700 32,000 0.03% 0.28%
Residential Energy | Households 29,016 30,700 32,000 0.71% 0.28%
Municipal Jobs Mu'nlslpals 715 FTE 715 FTE 715 FTE 0% 0%
Emissions

Source: SCAG 2012

FTE: Full-time Equivalent employees. The number of employees in 2012 was not available; 2007 data were used.

1 CAGR is compound annual growth rate.

2 Not Applicable. Population data are shown for informational purposes but are not used for forecasting any sector.

3 The number of jobs in the City is used as an indicator for all municipal operation emissions. As the City is not anticipating significant growth
in municipal services, the number of jobs in 2020 and 2035 is assumed constant. 2012 data was not provided, therefore 2007 data was
assumed.

Table 13. Community BAU Forecast

Sector 2005 2012 2020 % Change 2035 %Change

(MT COze) (MT CO2e) | (MTCOze) | 2012-2020 | (MT COz2e) | 2012-2035
On-road Transportation 246,707 265,512 257,228 -3% 266,190 0%
Commercial Energy 142,679 137,031 142,859 4% 147,528 8%
Residential Energy 95,616 101,010 106,415 5% 110,921 10%
Solid Waste 16,840 7,406 7,699 4% 8,029 8%
Water 15,576 10,332 10,741 4% 11,201 8%
Off-road Sources 4,492 1,906 2,141 12% 2,625 38%
Wastewater 258 203 211 4% 220 8%
Total 522,168 523,400 527,294 0.7% 546,714 4%
% Change from 2005 0.2% 1.0% 4.7%

Municipal Business-as-Usual Forecast

e BAU municipal emissions are expected to be 12% above baseline levels in 2020 and 2035.

The City is not anticipating much growth in city services by 2020 or 2035 from current (2012) levels;
therefore, the activity data for all sectors are assumed to remain constant from 2012 (Table 14).
However, since 2012 emissions were slightly higher than the baseline year emissions, future municipal
emissions are also projected to be higher than in 2005. In 2020 and 2035, municipal emissions are
estimated to be 12% above baseline emissions.
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Table 14. Municipal BAU Forecast

2005 2012 2020 % Change 2035 % Change

(MT COze) | (MT CO2e) | (MT CO2e) | 2012-2020 | (MT COze) | 2012-2035
Vehicle Fleet 2,515 2,591 2,591 0% 2,591 0%
Outdoor Lights 1,611 1,186 1,186 0% 1,186 0%
Buildings & Facilities 1,506 2,293 2,293 0% 2,293 0%
Solid Waste 934 719 719 0% 719 0%
Employee Commute 517 1,150 1,150 0% 1,150 0%
Water Delivery 108 123 123 0% 123 0%
Total 7,191 8,062 8,062 0% 8,062 0%
% Change from 2005 12% 12% 12%

Adjusted Business-as-Usual Forecasts

State legislation has been approved and/or adopted that will reduce GHG emissions in the City. These
policies do not require additional local action, but should be accounted for in the City’s emissions
forecasts to provide a more accurate picture of future emissions and the level of local action needed to
reduce emissions to levels consistent with State recommendations. This forecast is called the Adjusted
BAU forecast. The measures are described briefly below.

Low Carbon Fuel Standard. The Low Carbon Fuel Standard (LCFS) was developed as a result of Executive
Order S-1-07, which mandates that the carbon intensity of transportation fuels in California are lowered
10% by 2020. The State is currently implementing this standard, which is being phased in and will
achieve full implementation in 2020.

Assembly Bill (AB) 1493 and Advanced Clean Cars. AB 1493 directed CARB to adopt GHG standards for
motor vehicles through model year 2015 that would result in reductions in GHG emissions by up to 25%
in 2030. In addition, the State’s Advanced Clean Cars program includes additional components that will
further reduce GHG emissions statewide, including more stringent fuel efficiency standards for model
years 2017—2025 and support infrastructure for the commercialization of zero-emission vehicles. CARB
anticipates additional GHG reductions of 3% by 2020, 27% by 2035, and 33% by 2050% These are also
known as “Pavley I” and “Pavley II” regulations.

California Building Code Title 24. California’s building efficiency standards are updated regularly to
incorporate new energy efficiency technologies. The code was most recently updated in 2013 and went
into effect for new development in 2014. For projects implemented after January 1, 2014, the California
Energy Commission estimates that the 2013 Title 24 energy efficiency standards will reduce
consumption by an estimated 25% for residential buildings and 30% for commercial buildings, relative to
the 2008 standards. These percentage savings relate to heating, cooling, lighting, and water heating
only; therefore, these percentage savings were applied to the estimated percentage of energy use by
Title 24.

4 CARB Advanced Clean Cars Summary Sheet



http://www.arb.ca.gov/msprog/clean_cars/acc%20summary-final.pdf

Inventory Forecasts

Renewable Portfolio Standard. The Renewable Portfolio Standard (RPS) requires energy providers to
derive 33% of their electricity from qualified renewable sources. This is anticipated to lower emission
factors (i.e., fewer GHG emissions per kilowatt-hour used) statewide. Therefore, reductions from RPS
are taken for energy embedded in water, which uses energy sources throughout the state to move from
the water source area to the City. However, no credit was taken for this measure for the SCE service
region (i.e., for residential and commercial electricity used in the City supplied by SCE). Analysis of SCE’s
current portfolio and the sources needed to replace the nuclear generation that has been taken out of
service has revealed great uncertainty in how SCE’s emission factors may change over time. Therefore,
the emission factor used in the 2012 inventory and the BAU forecast was also used in the Adjusted BAU
forecast.

Senate Bill X7-7. California’s SB X7-7 requires water suppliers to reduce urban per capita water
consumption 20% from a baseline level by 2020. The City obtains over 99% of their water from the Palos
Verdes District served by the California Water Service Company, and less than 1% from Golden State
Water Company. Therefore, the level of implementation of SB X7-7 was estimated using an annualized
reduction rate from California Water Service Company’s goal.

Community Adjusted Business-as-Usual Forecast

e Emissions are expected to change under the Adjusted BAU forecast and will be nearly 10%
lower in 2020 than 2005 and nearly 22% lower than 2005 levels by 2035.

The City’s Adjusted BAU emissions in 2020 are estimated to be 470,593 MT CO.e in 2020 and 407,422
MT COze in 2035 (Table 15). This change represents a nearly 10% decrease from 2005 by 2020 and
nearly 22% reduction by 2035. Due to the stringent State vehicle standards, the emissions from the
Transportation sector are expected to decrease significantly over time, while the proportion of
emissions from Commercial/Industrial Energy will increase. Emissions from Solid Waste are expected to
increase over time but account for 2% of total emissions. Water &Wastewater emissions are expected
to decrease over time.

Table 15. Community Adjusted BAU Emissions

2005 2012 2020 2020 % of 2035 2035 % of
Sector
(MT COze) (MT COze) (MT CO2ze) Total (MT CO2ze) Total

Transportation & 251,199 267,418 208,315 45% 137,734 35%
Mobile Sources
Commercial/ Industrial 142,679 137,031 141,846 31% 145,549 37%
Energy
Residential Energy 95,616 101,010 105,935 23% 109,961 27%
Solid Waste 16,840 7,406 7,699 2% 8,029 2%
Water & Wastewater 15,834 10,535 6,798 1% 6,149 2%
Total 522,168 523,400 470,593 100% 407,422 100%
% Change from 2005 <1% -10% -22%
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Municipal Adjusted Business-as-Usual Forecast

e In 2020 and 2035, under an Adjusted BAU forecast, the City will be 8% above 2005 levels.

The City’s Municipal Adjusted BAU emissions in 2020 are estimated to be 7,799 MT CO,e, which 8%
above the 2005 baseline level (Table 16). Emissions are expected to remain constant through 2035, since
the City is not anticipating major changes in municipal services through 2035. The Adjusted BAU

emissions are slightly lower than the BAU emissions due to the Low Carbon Fuel Standard measure
described earlier. The Low Carbon Fuel Standard would lower the carbon intensity of fuels used in both
the City’s Vehicle Fleet and Employee Commute sectors.

Table 16. Municipal Adjusted BAU Emissions

Sector 2005 2012 2020 2020 % of 2035 2035 % of
(MT CO2¢) | (MTCO2ze) | (MT CO2ze) Total (MT CO2¢) Total

Vehicle Fleet 2,515 2,591 2,409 31% 2,409 31%
Outdoor Lights 1,611 1,186 1,186 15% 1,186 15%
Buildings & Facilities 1,506 2,293 2,293 29% 2,293 29%
Solid Waste 934 719 719 9% 719 9%
Employee Commute 517 1,150 1,069 14% 1,069 14%
Water Delivery 108 123 123 2% 123 2%
Total 7,191 8,062 7,799 100% 7,799 100%
% Change from 2005 12% 8% 8%




Reduction Targets

The State has set goals for reducing GHG emissions by 2020 and 2050 through AB 32 and Executive
Order (EQ) S-3-05, respectively. The State has also provided guidance to local jurisdictions as “essential
partners” in achieving the State’s goals by identifying a 2020 recommended reduction goal. That goal,
stated in the AB 32 Scoping Plan, was for local governments to achieve a 15% reduction below 2005
levels by 2020, which alighs with the State’s goal of not exceeding 1990 emissions levels by 2020°. The
State’s long term target is to emit no more than 20% of 1990 levels by 2050 (or, a reduction of 80%
below 1990 levels by 2050). The State has not provided an interim target, nor has it provided guidance
to local governments beyond the 2020 emissions target recommendations. It is however clear that the
issue of climate change will not end in 2020 and continued reductions should be achieved to keep the
State on a path toward the 2050 goal. A straight-line projection from the 2020 to 2050 goals would
result in a reduction goal of 49% below 2005 levels by 2035 midpoint.

Ultimately, the City will determine the level of reductions that it can and should achieve. The
recommended targets provided below are guidance based on consistency with the State’s goals.

Recommended Community Targets

In 2020, the City would need to reduce 26,750 MT COe emissions below the Adjusted BAU scenario to
meet the reduction target. In 2035, the City would need to reduce 141,116 MT CO,e emissions below
the Adjusted BAU scenario to meet the State-aligned target (Table 17 and Figure 7).

Table 17. State-Aligned Community GHG Reduction Targets

Sector 2005 2012 2020 2035
BAU Emissions (MT COze) 522,168 523,400 527,294 546,714
Adjusted BAU Emissions (MT CO2e) 522,168 523,400 470,593 407,422
State-Aligned Target (% change from 2005) -15% -49%
State-Aligned Target (% change from 2012) -15% -49%
State-Aligned Emissions Goal (MT CO2e) 443,843 266,306
{R_:ggl.;(;tl(?\:; ::rcc))?;)AdJusted BAU needed to meet the 26,750 141,116

Recommended Municipal Targets

In 2020, the City would need to reduce its emissions by 1,687 MT COe from the 2020 Adjusted BAU
forecast to achieve a reduction goal consistent with the State (Table 18 and Figure 8). In addition, the
City will need to implement measures to continue to achieve GHG reductions beyond 2020. Early
implementation of measures demonstrates the City’s commitment to the EECAP, leadership in the

51n an analysis, the State concluded that a 15% reduction in emissions from 2005 levels by 2020 would be
equivalent to achieving 1990 emissions levels.
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community, and allows the City to phase implementation of new strategies so that ongoing reductions
may be achieved. By 2035, the City would need to reduce municipal operation emissions by 4,132 MT
CO.e from a 2035 Adjusted BAU forecast to meet a 49% reduction goal (below 2005 levels).
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Residential Energy
400,000 .
. W Commercial Energy
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8 300,000 Ems Transportation & Mobile Sources
s ]
=
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200,000
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Figure 7. Municipal Emissions Inventories, Projections, and Targets
Table 18. State-Aligned Municipal GHG Reduction Targets
2005 2012 2020 2035
BAU Emissions (MT CO2e) 7,191 8,062 8,062 8,062
Adjusted BAU Emissions (MT CO.e) 7,191 8,062 7,799 7,799
State-Aligned Target (% change from 2005) -15% -49%
State-Aligned Target (% change from 2012) -24% -55%
State-Aligned Emissions Goal (MT COze) 6,112 3,667
Reductions from Adjusted BAU needed to meet the
Target (MT COze) 1,687 4,132
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Figure 8. Municipal Emissions Inventories, Projections, and Targets

Conclusions and Next Steps

This Report presents the City’s community and municipal inventories, forecasts, and recommended
reduction targets. It is the foundation of the EECAP and provides the City a first look at what will be
needed to meet emissions reductions that are aligned with the State and to mitigate the City’s impacts
on climate change. This Report also helps to guide the City in determining feasible energy efficiency
reduction opportunities by detailing energy-related emissions, including electricity and natural gas from
Residential and Commercial/Industrial sectors.

The next steps in the EECAP process are to review the information provided in this Report and to
determine preliminary GHG reduction targets for the community and municipal operations. The South
Bay Cities Council of Governments will also begin to work with the City to identify local and subregional
energy efficiency measures that could be implemented to reach the City’s emissions targets.
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Adjusted Business-as-Usual: A GHG forecast scenario that accounts for known policies and regulations
that will affect future emissions. Generally, these are state and federal initiatives that will reduce
emissions from the business-as-usual scenario.

Baseline Year: The inventory year used for setting targets and comparing future inventories against.

Business-as-Usual (BAU): A GHG forecast scenario used for the estimation of greenhouse gas emissions
at a future date based on current technologies and regulatory requirements and in the absence of other
reduction strategies.

Carbon Dioxide Equivalent (COe): This is a common unit for normalizing greenhouse gases with
different levels of heat trapping potential. For carbon dioxide itself, emissions in tons of CO; and tons of
CO.e are the same, whereas one ton of nitrous oxide emissions equates to 298 tons of CO,e and one ton
of methane equates to 25 tons of CO,e. The values are based on the gases’ global warming potentials.

Community Inventory: GHG emissions that result from the activities by residents and businesses in the
city. An inventory reports emissions that occur over a single calendar year.

Emissions Factor: A coefficient used to convert activity data into greenhouse gas emissions. The factor is
a measure of the greenhouse gas intensity of an activity, such as the amount of CO; in one kilowatt-hour
of electricity.

Global Warming Potential (GWP): The relative effectiveness of a molecule of a greenhouse gas at
trapping heat compared with one molecule of CO,.

Metric Ton (MT): Common international measurement for the quantity of greenhouse gas emissions. A
metric ton is equal to 2205 lbs. or 1.1 short tons.

Municipal Inventory: GHG emissions that result from the activities performed as part of the government
operations in the city and are a subset of the community inventory. An inventory reports emissions that
occur over a single calendar year.

Reduction targets: GHG emissions levels not to be exceeded by a specific date. Reduction targets are
often informed by state recommendations and different targets may be established for different years.

Sector: A subset of the emissions inventory classified by a logical grouping such as economic or
municipal-specific category.






This appendix provides a detailed description of the data sources, emission factors, policies, and
assumptions used to develop the greenhouse gas (GHG) emissions inventories, forecasts under a
business-as-usual (BAU) scenario, forecasts under an Adjusted BAU scenario, and the recommended
GHG reduction targets.

Protocols

The GHG inventories for 2005, 2007, 2010, and 2012 were calculated using tools and guidance
documents developed or supported by government agencies. Calculation protocols have been
developed to ensure consistency among community and municipal inventories. Specifically, the U.S.
Community Protocol for Accounting and Reporting of Greenhouse Gas Emissions (Community Protocol)
(ICLEI 2012) and the California Supplement (AEP 2013) were used for the community inventories and the
Local Government Operations Protocol (LGOP) was used for the municipal inventories (CARB 2010).
These protocols often have multiple calculation methods for a single emission source depending on the
data available. There are two broad approaches for calculating emissions: “bottom-up” and “top-down”.
A bottom-up approach relies on end-use data, such as the city-level electricity usage. A top-down
approach relies on aggregated data that is allocated to the city based on population, employment, or
other relevant indicator. Bottom-up calculations were performed whenever possible to provide the
most detailed and likely accurate picture of emissions within a jurisdiction; however, when detailed data
were not available, other appropriate methods were used and are described in this appendix. Data were
also calculated and managed to best fit the GHG inventory and planning software tool used for this
project, called ClearPath. ClearPath was developed by the Statewide Energy Efficiency Collaborative
(SEEC) which is a partnership between several statewide agencies, utilities, and non-profits to assist
cities and counties in climate mitigation planning. ClearPath is further described at californiaseec.org. In
addition, a South Bay Cities Council of Governments (SBCCOG) User’s Guide is being developed as part
of this project to help cities and SBCCOG to maintain the data and provide for consistent reporting of
emissions over time.

Global Warming Potential Factors

The inventories include the three GHGs most relevant to community and municipal emissions: CO,, CH,,
and N,0. Each GHG differs in its ability to absorb heat in the atmosphere based on their molecular
properties and expected lifetime in the atmosphere, and it is useful to describe emissions in one unit of
measurement. That unit of measurement is a CO,-equivalent, or CO,e and Global Warming Potential
(GWP) factors are used to standardize emissions from various GHGs. GWP factors, developed by the
Intergovernmental Panel on Climate Change (IPCC), represent the heat-trapping ability of each GHG
relative to that of CO,. For example, the GWP factor of CH, is 25 because one metric ton (MT) of CH, has
25 times the heat-trapping capacity as one MT CO, (over a 100-year period). IPCC periodically updates
the GWP factors of GHGs based on new science and updated background mixing ratios of CO,. CO,
always has a GWP factor of 1 and the other GHGs are calculated relative to CO,. The California Air
Resources Board (CARB) recently updated their GWP factors to align with the IPCC’s Fourth Assessment
Report, as shown in Table B-1. GWP factors are unitless. Emissions in the inventories are reported in
units of CO,e.
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Table B-1. Global Warming Potentials

Cco, CH, N,O

GWP 1 25 298
Source: IPCC Fourth Assessment Report, 2007.

Activity Data

Activity data is the end-use consumption amount of a sector, such as kilowatt hours of electricity,
therms of natural gas, and vehicle miles traveled for on-road transportation. In estimating the City’s
historic GHG emissions, activity data at the City level were obtained when possible (a “bottom-up”
approach). When not available, other data sources were used, generally at the county level (a “top-
down” approach). Municipal data for 2005 and 2007 were obtained from the City’s previous inventory
report. Other data were provided by the sources as identified Table B-2.

Table B-2. Activity Data Sources

Data Data Source Notes
Community Electricity Southern California Edison
Municipal Electricity Southern California Edison Maintained by SBCCOG
Community Natural Gas Southern California Gas Company
Municipal Natural Gas Southern California Gas Company

Golden State Water Company and California

C ity Wat
ommunity Yvater Water Service Company

. . Southern California Association of Origin-destination approach,
Vehicle Miles Traveled Governments (SCAG) desiribed below PP
Demographic Data SCAG
Vehicle Fleet City
Employee Commute City
Off-Road Emissions OFFROAD Model County-level data
Waste CalRecycle

Origin-Destination VMT

For the community inventory, activity data (vehicle miles traveled) were based on an origin-destination
approach used by the State in developing emissions target for metropolitan planning organizations
under SB 375. This approach has also been the typical approach used in estimating emission within a
city. This approach accounts for:

e Half of the emissions where one endpoint is in the City, for example either the origin or
destination of the trip.

e All of the emissions where the trip begins and ends within the City.
e None of the emissions that are “pass-through”; that is, a trip passes through the City but does

not begin or end within its boundary.

This approach is used to account for trips or portions of trips that the city may have some control over.
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Cap-and-Trade Entities

The City has major industrial facilities within its borders. Through the Cap-and-Trade Program, the State
regulates the GHG emissions from some of these industrial facilities. The Cap-and-Trade Program
currently includes electric utilities and large industrial facilities with emissions equal to or exceeding
25,000 MT CO,e and will expand in 2015 to include suppliers of transportation, natural gas, and other
fuels with annual emissions equal to or exceeding 25,000 MT CO.e. Entities that are regulated as part of
the Cap-and-Trade Program are called “covered entities” and must obtain compliance instruments equal
to their entity’s emissions. Each covered entity is required to procure emissions allowances and/or
offset credits equal to their emissions. The allowances and offset credits are the two types of
compliance instruments permitted in the Cap-and-Trade Program. Allowances are distributed by CARB
to entities directly or by auction and may be traded in the free market. CARB-approved offset credits
may be purchased from third-party registries to meet up to 8% of the entity’s compliance obligation.
Each compliance instrument is equivalent to 1 MT CO,e.

Over time, the number of compliance instruments available at the State level will decline and emissions
will decrease. The emissions associated with covered entities are already regulated at the State level
and therefore, the City does not have significant local control over the GHG emissions. The current
protocol recommends excluding the covered entities’ GHG emissions from the City’s inventories. In an
effort to be consistent with protocol, data were reviewed to determine to what extent covered entities
are included.

Emissions from covered entities that would be included in a city’s inventory are from natural gas and
electricity, and major industrial users generally utilize natural gas for their operations to a much larger
extent than they utilize electricity. Data provided by SCG and SCE for this inventory report are protected
under privacy restrictions which fall under the 15/15 rule.' Each utility provides data with these
protections applied consistent with their individual corporate reporting protocols. The utilities do not
specify if covered entities are included in the data provided. In comparing data from past inventory
years, the electricity data are consistent and natural gas data are significantly reduced, leading to the
conclusion that once the 15/15 rule was applied, major emitters, including many covered entities, were
likely removed from the total natural gas data. If additional information becomes available that either
allows the City to better separate out the energy usage from covered entities or provides better clarity
of the current data aggregation, SBCCOG recommends that the City review the information and
determine whether adjustments to the inventories and/or associated reports are warranted. If
adjustments are made, SBCCOG recommends they be consistent among all inventory years and with
current quantification methodology.

'The 15/15 rule requires that any aggregated information provided by the Utilities must be made up of at least 15
customers and a single customer’s load must be less than 15% of an assigned category. If the number of customers
in the compiled 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 once already using the 15/15 Rule, the customer be dropped from
the information provided.
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Community activity data are shown in Table B-3, except for off-road emissions, which are shown in Table

B-4 for Los Angeles County.

Table B-3. Activity Data used in 2005, 2007, 2010, and 2012 Community Inventories

% Change

Sector 2005 2007 2010 2012 2005 1o 2% "
On-road Transportation
Total Vehicle Miles Traveled 471,782,607 | 465,368,722 | 538,938,917 | 538,339,762 14.1%
Residential Energy1
Electricity (kwh) 146,624,086 | 154,752,638 | 153,965,618 | 153,829,706 4.9%
Natural Gas (therms) 9,604,693 10,070,195 10,000,521 9,744,860 1.5%
Commercial/Industrial Energy1
Electricity (kWh) 342,048,319 347,205,566 | 335,044,830 | 334,749,071 -2.1%
Natural Gas (therms) 7,290,573 6,099,800 5,748,231 5,638,732 -22.7%
Solid Waste
Landfilled (tons) 65,115 52,029 37,585 29,881 -54.1%
ADC (tons) 2 5,215 6,696 123 278 -94.7%
Water and Wastewater
Water (MG)3 2,933 2,935 2,745 2,802 -4.5%
Recycled Water (MG)® 20 20 17 20 1.1%
::Aézs:fyv\"’v?;‘zrr(gitg;‘igi°” of 0.67% 0.67% 0.68% 0.68% 0.9%
Off-road Sources® (% of LA County emissions attributed to the City)
Lawn & Garden (% Households) 0.90% 0.89% 0.89% 0.89% -2.0%
Construction (% Building permits) 1.62% 0.77% 0.60% 0.59% -63.9%
Industrial (% Manufacturing jobs) 0.47% 0.49% 0.49% 0.49% 4.1%
Light Commercial (% Other jobs) 0.69% 0.72% 0.71% 0.72% 3.9%
Esci:zzt:::) (Population weighted 1.10% 1.10% 1.12% 1.10% 0.1%
Agriculture (% Ag. Jobs) 0.22% 0.23% 0.27% 0.34% 54.5%

1 2010 Electricity data provided as a single number by SCE. Data were apportioned using Residential/Non-residential proportion in 2012.

2 ADC is Alternative Daily Cover, which is green waste (grass, leaves, and branches) that is used to cover landfill emissions. They are reported

separately by CalRecycle and therefore shown separately here.

3 Includes Golden State Water, Cal Water, and Municipal water. 2005 and 2007 Cal Water data was unknown; therefore 2009 data was used

as proxy.

4 Off-road emissions are available at the county level through CARB’s OFFROAD model. Emissions attributable to the City were derived using
indicator data related to the off-road source. For example, the percentage of households in the City compared to the county was used to

attribute the same percentage of lawn & garden equipment emissions to the City. See below for more methodology details.
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Table B-4. Emissions from Off-road Categories for Los Angeles County

Off-road Class GHG 2005 2007 2010 2012
Type (MT CO,e /yr) | (MT CO,e /yr) | (MT CO,e /yr) | (MT COe /yr)
CO, 921.79 910.27 893.24 882.09
Agricultural Equipment CH,4 0.19 0.17 0.14 0.12
N,O 0.01 0.01 0.01 0.01
Co, 268,646.23 277,541.76 290,911.26 299,875.79
Egﬁfg:ﬁ‘;’f” and Mining CH, 34.12 31.44 28.24 26.28
N,O 0.22 0.24 0.25 0.26
Co, 8,099.90 8,562.29 9,255.58 9,870.65
Industrial Equipment CH,4 7.16 6.2 4.46 3.89
N,O 0.69 0.63 0.56 0.55
Co, 2,581.13 2,737.30 2,968.71 3,215.02
Lawn and Garden Equipment CH, 4.98 4.87 4.76 4.96
N,O 2.01 2.01 2.01 2.13
Co, 5,300.36 5,572.36 5,979.92 6,387.77
Light Commercial Equipment CH,4 2.83 2.54 2.18 2.05
N,O 0.91 0.97 1.02 1.07
Co, 286.54 309.8 343.68 369.04
Recreational Equipment CH, 2.14 2.32 2.58 2.77
N,O 0.52 0.57 0.64 0.68

Municipal Activity Data

Municipal activity data are shown in Table B-5.

Employee Commute

Data for Employee Commute in ClearPath are entered as gasoline or diesel. Annual vehicle miles
traveled is entered as is the percent of miles traveled by passenger cars, light trucks, and heavy trucks.
The City participates in the South Coast Air Quality Management District’s Average Vehicle Ridership
Survey (Survey). Data from the City’s 2012 Survey were compiled and used to estimate the average
commute distance for employees in 2012. The data were also applied to 2010, since data for 2010 were

not available.
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Table B-5. Activity Data used in 2005, 2007, 2010, and 2012 Municipal Inventories

% Chan

Sector 2005 2007 2010 2012 zo/z).rft: 2%'312
Buildings & Facilities
Electricity (kWh) 3,936,848 2,141,762 5,211,828 5,468,451 39%
Natural Gas (therms) 58,223 79,039 166,989 102,505 76%
Outdoor Lights
City-owned (kWh) 3,629,352 5,460,241 2,294,375 2,014,756 -44%
SCE-owned (kWh) 1,672,235 1,689,289 1,687,562 1,693,987 1%
Fleet & Equipment1
City-owned Fleet
Gasoline (gallons) 77,007 76,482 76,482 76,482 -1%
Diesel (gallons) 22,837 19,794 19,794 19,794 -13%
CNG (standard cubic feet) 416,984 1,364,871 1,364,871 1,364,871 227%
Contracted Fleet
Gasoline (gallons) 11,568 11,387 11,387 11,387 -2%
Diesel (gallons) 949 1,131 1,131 1,131 19%
LNG (gallons) 264,603 274,865 274,865 274,865 4%
Employee Commute
Gasoline (vehicle miles traveled) 1,251,819 1,527,802 2,810,571 2,810,571 125%
Diesel (vehicle miles traveled) 0 795 33,104 33,104 --
#FTEY 613 715 715 715 17%
Solid Waste'
Generated Waste (tons) | 2,896 | 2,922 | 2,922 | 2,922 | 1%
Water Delivery
Electricity (kwh) | 356,744 | 678,407 | 399,307 | 385,378 | 8%

1 Datafor 2010 and 2012 were not available; 2007 data were used as a proxy.

2 FTE is full time-equivalent employees.

Emission Factors

Emissions factors are used to convert activity data to GHG emissions. An emission factor is defined as
the average emission rate of a given GHG for a given source, relative to units of activity. By definition, an
emission factor is related to activity data. The emission factors used in the inventories are described by

sector below.

Electricity

California utilities report the average CO, content per output of electricity on an intermittent basis. The
CO,-intensity of electricity varies by utility and year, due to changes in supply, renewable generation,
and other factors. The community and municipal operations use electricity provided by SCE except for
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embedded energy in water, which travels throughout the state and therefore utilizes electricity from
multiple utilities (and are shown under the Water Sector).

Southern California Edison

SCE reported CO, factors for 2005 and 2007 through the Climate Registry, and a CO,e factor for 2012 in
their 2012 Corporate Responsibility & Sustainability Report. When an emission factor is unknown for a
certain year, it is standard to use the most recently-reported historic factor until (and if) there is an
updated factor. There is no published SCE emission factor for 2010; therefore the factor for 2007 was
used for SCE electricity-related emissions calculations in 2010 (Table B-6).

Table B-6. Southern California Edison Electricity Emission Factors

Year Cco, CH, N,O Proxy Year Data Source

CO,: Climate Registry.

2005 665.72 0.03 0.011 NA CH,4 and N,O: U.S. Community Protocol

CO,: Climate Registry.

2007 . .02 .01 NA
00 630.89 0.029 0.010 CH,4 and N,O: U.S. Community Protocol
CO,: Climate Registry.
2010 630.89 0.025 0.010 LY CH, and N,O: U.S. Community Protocol
2012 7051 NA NA NA 2012 Corporate Responsibility & Sustainability

Report

NA: Not Applicable.
1 The 2012 factor was reported as CO,e; therefore, there are no CH, and N,O factors.

Natural Gas Combustion

Emission factors for natural gas do not vary greatly over time or by supplier. Therefore, emission factors
are U.S. averages as listed in the Community Protocol and are applied for all years (Table B-7).

Table B-7. Natural Gas Emission Factors

co, CH, N,O Data Source

kg /MMBtu 53.02 0.005 0.0001 U.S. Community Protocol

Transportation and Mobile Sources

EMFAC Model

CO, emission factors for transportation and mobile sources are calculated using the State-developed
Emissions Factor (EMFAC) model, which can be downloaded at http://www.arb.ca.gov/emfac/.
Emissions are available at the county level and emission factors were developed and applied to vehicle

miles traveled specific to each inventory year. Data are aggregated as annual emissions for all vehicle
model years and speeds, but separated by vehicle category. Vehicle categories include light-duty autos,
light-duty trucks, medium-duty vehicles, heavy-duty trucks, and motorcycles.” These categorizations are

> Vehicle categories may use either EMFAC2007 or EMFAC2011 categorizations and result in the same data for the
purposes of these inventories; EMFAC2007 categories were used here EMFAC2011 further disaggregates medium
heavy-duty vehicles and heavy heavy-duty vehicles into 29 vehicle categories. This level of detail is not needed for
these inventories. More information on vehicle categories is available at http://www.arb.ca.gov/msei/vehicle-

categories.xIsx.
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used to develop an emissions factor for gasoline and diesel vehicles. Emission factors were developed
using total CO, exhaust, which includes emissions from vehicles in motion, idling, and ignition. While
emissions from idling and ignitions are not directly related to mileage, they were included so that
reductions from measures that may decrease idling could be accounted for in future inventories.

On-Road Transportation

Emissions were converted to emission factors as grams of CO, per mile for gasoline and diesel vehicle
using EMFAC and a 3-step process (for each inventory year):

1. Calculate the vehicle-class average fuel efficiency (miles/gallon) using EMFAC vehicle miles
traveled and gallons of fuel consumed for Los Angeles County;

2. Calculate the vehicle-class average CO, emission factor using EMFAC CO, emissions® and gallons
of fuel consumed for Los Angeles County;

3. Calculate the average grams CO,/mile traveled factor weighted by vehicle class miles traveled
for Los Angeles County.

EMFAC does not provide emissions for CH, and N,O; therefore, factors from the Community Protocol
were used (Table B-8).

Table B-8. Fleet-Average Emission Factors

Gasoline On Road Average Factor Diesel On Road Average Factor
(grams/mile) (grams/mile)

co, CH, N,O co, CH, N,O

2005 466.062 0.030 0.034 1329.797 0.001 0.001

2007 464.019 0.028 0.029 1331.634 0.001 0.001

2010 458.638 0.028 0.029 1280.045 0.001 0.001

2012 442.657 0.028 0.029 1302.653 0.001 0.001

Employee Commute

Emissions from employee commute in the municipal operations are calculated using annual vehicle
miles traveled for gasoline and diesel. CO, emissions are estimated using a default emission factor of
8.78 and 10.21 kg/gallon for gasoline and diesel, respectively’ and fuel economy, which is based on
EMFAC outputs for each inventory year and vehicle class. Vehicle miles traveled are converted to CH,
and N,0 emissions using emission factors from the Community Protocol. Table B-9 shows the miles per
gallon and grams (CH, and N,O) per mile used to estimate emissions from employee commute by
vehicle class.

* For 2010 and 2012, the emissions accounting for the effects of existing policies (Pavley and Low Carbon Fuel
Standard) were used. These standards did not exist in 2005 and 2007.
* Information from ClearPath developers e-mail dated June 19, 2014.
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Vehicle fleet consists of City-owned and contracted vehicles used to perform City services. Vehicle Fleet
requires input of gallons of fuel used by fuel type to estimate CO, emissions. Vehicle miles traveled are
used to estimate CH, and N,0. The factors used for the City are shown in Table B-9.

Table B-9. Employee Commute and Vehicle Fleet Emission Factors

2005 2007 2010 2012
Gasoline
MPG 21.700 21.875 22.027 22.064
Passenger Vehicle g CH,/mi 0.030 0.028 0.028 0.028
g N,O/mi 0.034 0.029 0.029 0.029
MPG 16.575 16.666 16.795 16.823
Light Truck g CHy/mi 0.035 0.031 0.031 0.031
g N,O/mi 0.049 0.043 0.043 0.043
MPG 12.754 12.806 12.854 12.856
Heavy Truck g CHy/mi 0.033 0.033 0.033 0.033
g N,O/mi 0.013 0.013 0.013 0.013
Diesel
MPG 27.558 27.662 29.006 29.889
Passenger Vehicle g CHy/mi 0.001 0.001 0.001 0.001
g N,O/mi 0.001 0.001 0.001 0.001
MPG 27.032 27.251 27.705 28.498
Light Truck g CHy/mi 0.001 0.001 0.001 0.001
g N,O/mi 0.001 0.001 0.001 0.001
MPG 17.343 17.588 18.797 18.858
Heavy Truck g CHy/mi 0.005 0.005 0.005 0.005
g N,O/mi 0.005 0.005 0.005 0.005

Note: MPG is miles per gallon and is derived from EMFAC at the county level. CH; and N,O emission factors are from
the Community Protocol; Passenger Vehicle and Light Truck emission factors have data for 2005 and later; Heavy Truck

only have 2010 data.

Off-Road

Off-road emissions include emissions from agriculture, construction, industrial, lawn and garden, light
commercial, and recreational equipment. Annual emissions of CO,, CH,, and N,O are available at the
county level from the State’s OFFROAD model. To estimate values for each city, relevant indicator data
are used to estimate the proportion of county-level emissions attributable to the city. Table B-10 lists
the indicator used to estimate the City’s portion of emissions for each category and Table B-11 shows
City-specific data. City- and county-level indicator data were obtained from SCAG.
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Table B-10. Off-road Emissions Indicators

Category

Indicator

Agriculture Equipment

Agriculture Jobs

Construction Equipment

Building Permits Issued

Industrial Equipment

Manufacturing Jobs

Lawn and Garden Equipment

Households

Light Commercial Equipment

Non- Manufacturing or Agriculture Jobs

Recreational Equipment

Population, Weighted by Median Income

Table B-11. Off-road Emissions Indicator Data

Ag. Jobs i::]::: f ?ﬂ?s Households ?:::{ Population Inc(g;ne

City 30 416 2,166 28,740 27,883 65,931 79,370

2005 | County 13,562 25,623 | 461,099 3,178,736 | 4,045,922 9,816,200 48,606
% 0.22% 1.62% 0.47% 0.90% 0.69% 1.10%

City 31 156 2,253 28,784 29,010 65,738 84,186

2007 | County 13,562 20,303 | 461,099 3,224,053 | 4,045,922 9,780,800 51,439
% 0.23% 0.77% 0.49% 0.89% 0.72% 1.10%

City 29 45 1,777 30,609 26,860 66,716 91,964

2010 | County 10,598 7,466 | 362,157 3,454,093 | 3,758,244 9,818,605 56,000
% 0.27% 0.60% 0.49% 0.89% 0.71% 1.12%

City 37 111 1,805 30,615 27,407 67,007 87,337

2012 | County 10,798 18,926 | 369,005 3,454,093 | 3,829,313 9,889,632 53,880
% 0.34% 0.59% 0.49% 0.89% 0.72% 1.10%

Note: Some percentages may appear off due to rounding. Ag. = Agriculture. Mfg. = Manufacturing.
1 Otherindicates non-manufacturing and non-agricultural.

Water

Emissions from water are indirect. Water requires energy to move from its source to final treatment and
the energy for most of these processes is not captured in local utility data (i.e., the portion that is used
in a home or business and therefore contained in the owner’s utility bill). This portion is termed the
“embedded energy” in water and particularly for southern California, the energy embedded in water is
high and should be accounted for in a community inventory. The California Energy Commission (CEC)
developed a report, titled Refining Estimates for Water-Related Energy Use in California, which
estimates the energy required to supply, convey, distribute, and treat water in northern and southern

California. Recycled water is less energy-intensive because it does not require the supply and
conveyance energy. Outdoor water infiltrates into the ground and therefore does not have the
wastewater energy treatment component. Therefore, the emission factors are adjusted to account for
the proportion of recycled and outdoor water. The amount of water used for indoor or outdoor use was
not available at the City level; however, the 2010 Los Angeles Department of Water & Power, Urban
Water Management Plan states that 61% of water is for indoor use for the City of Los Angeles. The
water usage is assumed to be similar for the South Bay sub-region. Therefore, the embedded energy in a


http://www.energy.ca.gov/2006publications/CEC-500-2006-118/CEC-500-2006-118.PDF
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million gallon (MG) of water in the City is estimated in Table B-12 using the CEC report and estimated
indoor vs. outdoor water usage in the region.

Table B-12. Energy Embedded in Water

Conventional® (kWh/MG) Recycled (kWh/MG)
Supply and Convey 9,727 -
Treatment 111 111
Distribution 1,272 1,272
Wastewater Treatment 1,911 1,911
Total 13,022 3,294
South Bay Factor 12,275.71 2,548.71

1 From CEC’s 2006 Refining Estimates for Water-Related Energy Use in California, for Indoor water use in southern

California.

Statewide Average Electricity

For energy embedded in water, a statewide average emission factor is applied because water in the
South Bay sub-region is supplied from various regions in the State (Table B-13). Similar to SCE data,
statewide emission factors are not available for each inventory year. For 2010 and 2012, the 2009
statewide emission factors were used as the proxy year.

Table B-13. California Statewide Electricity Emission Factors

Year COo, CH, N,O Proxy Year Data Source

2005 948.28 0.03 0.011 NA U.S. Community Protocol
2007 919.64 0.029 0.010 NA U.S. Community Protocol
2010 658.68 0.029 0.006 2009 U.S. Community Protocol
2012 658.68 0.029 0.006 2009 U.S. Community Protocol

NA: Not Applicable.

Wastewater

The emissions for wastewater include the CH, and N,O emissions from processing which consist of three
sources: stationary, process, and fugitive emissions.

Stationary emissions are derived from combustion of digester gas at a centralized treatment facility. The
City is served by the Los Angeles County Sanitation District’s Joint Water Pollution Control Plant
(JWPCP). JWPCP is a centralized treatment facility that uses an anaerobic digester process and does not
employ a formal nitrification/denitrification (N/DN) system. Detailed information regarding the amount
of digester gas produces was not available, so an alternative method using City population information
was used. Default factors from the Community Protocol were applied to estimate CH,and N,O emissions
for stationary emissions. Although CO, emissions are also produced, the fuel source is considered a
biofuel, and the resulting CO, emissions are considered “biogenic” and are not reported”.

> Emissions from digester gas combustion are automatically calculated in ClearPath when population is entered.
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Process emissions include N,O emissions as a result of N/DN processes at the treatment facility. All
wastewater facilities have emissions from N/DN—some facilities have a formal N/DN process, which
would result in greater N/DN emissions, but for the JWPCP, N/DN emissions are solely a result of natural
processes. The recommended approach to estimating these emissions is through the population served
and default factors listed in the Community Protocol. In an advanced, centralized treatment facility,
stationary and process emissions are relatively small compared to fugitive emissions. The Community
Protocol, and likewise ClearPath, recommends multiplying the population-derived emissions by 1.25 to
account for commercial and industrial discharges to the system. Regions without any commercial and
industrial sources should use a factor of 1.0. Because the City is largely residential, a factor of 1.0 was
applied to these emissions.

Fugitive emissions occur from inflow (septic systems) and effluent discharge. JWPCP reports facility-
wide effluent, and effluent nitrogen content, which are factors used in estimating fugitive emissions
(Table B-14). The City’s portion was determined by estimating the proportion of the population served
by JWPCP. The ClearPath tool requires the daily N load in kg N per day. This is calculated using the
factors listed in Table B-14 and the Community Protocol Equation WW.12:

Daily N Load for the City (kg N/day) = Effluent X Effluent Nitrogen Content X gallons/liter
X City Population/Service Population,

Where Effluent is the facility-wide discharge in millions of gallons per day (MGD), Effluent Nitrogen
Content is the average nitrogen content per volume (mg/L), and gallons/liter is a conversion factor
(3.79). The Daily N Load entered into ClearPath was adjusted by a factor of 0.5 to account for the
difference in emission factors for direct ocean discharge and stream/river discharge. In ClearPath, ocean
discharge is not an option; however, the emissions are estimated to be % of those from discharge to a
stream or river (see Community Protocol Appendix F). Therefore, the Daily N Load was adjusted by 0.5
to account for this difference.

Table B-14. Los Angeles County Joint Water Pollution Control Plant Data Used in Wastewater
Fugitive Emissions

2005 2007 2010 2012
Effluent (MGD) 403° 296" 237° 264°
Effluent Nitrogen content (mg/L) 40° 36.7° 39.7¢ 41.1°

a Default assumption based on influent.

b 2008 annual report data.

¢ 2011 annual report data.

d 2013 annual report data.

e Based on communication with Los Angeles County Sanitation District for 2009.

Solid Waste

Emissions from solid waste are primarily in the form of fugitive emissions of methane from
decomposition. Emission factors are derived from the Community Protocol, based on the type of waste
disposed. The State conducts a Waste Characterization Study (Study) every 4 to 6 years to determine the
amount of waste attributable to each waste type. The Study is conducted at the State level by economic
sector; therefore, community-level characterizations are not available. For the community inventory,
the overall composition of California’s disposed waste stream was used to convert total tons into waste
types (Table B-15). For the municipal inventory, the characterization for public administration was used
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(Table B-15). In addition to community-generated waste, some diverted green waste is used as landfill
cover rather than importing landfill cover from other regions. This green waste is known as alternative
daily cover (ADC) and is reported by CalRecycle for each community. The ADC characterization was
determined through communication with the developers of ClearPath and does not vary by year or
community. The emission factor to determine methane generation varies if the landfill operates a
methane flare or generates electricity from methane capture. The Community Protocol recommends
using an average factor of 75% recovery from landfill gas, although some landfills with have much higher
gas recovery systems, and other landfills do not have any. Carbon dioxide generated by decomposition
of waste in landfills is not considered anthropogenic because it would be produced through the natural
decomposition process regardless of its disposition in the landfill. Nitrous oxide is not a by-product of
decomposition and therefore no fugitive emissions of nitrous oxide are anticipated from this source. The
waste characterizations and emission factors used to estimate emissions from solid waste are provided
in Table B-15. The “Category in in the 2004 and 2008 Studies” detail which Study categories make up the
ClearPath Category.

Table B-15. Waste Characterization and Emission Factors for Solid Waste

ClearPath Category in 2004 and Alternative 2004 2008 Public Emission
Category 2008 Studies Daily Cover' Study2 Study3 Administration Factor’
Newspaper Newspaper 0% 2.2% 1.3% 5.5% 0.043

White/Colored Ledger Paper
Office Paper | + Other Office Paper + Other 0% 5.4% 4.9% 13% 0.203

Miscellaneous Paper

Uncoated Corrugated

0, 0, 0, 0,

Cardboard Gardboard+ Paper Bags 0% 6.7% 5.2% 5.1% 0.120
Magazine/ Magazines and Catalogs +

Third Class Remainder/ Composite 0% 6.5% 5.9% 15.4% 0.049
Mail Paper

Food Scraps | Food 0% 14.6% 15.5% 9.8% 0.078
Grass Leaves and Grass 30% 2.1% 1.9% 8.05% 0.038
Leaves Leaves and Grass 40% 2.1% 1.9% 8.05% 0.013
Lumber Branches and Stumps + 0% 2.6% 3.3% 0.1% 0.062

Prunings and Trimmings

Branches Lumber 30% 9.6% 14.5% 5% 0.062

1 Breakdown from ClearPath Developers via e-mail dated June 19, 2014. Used for all inventory years.

2 2004 Waste Characterization Study for California, Overall Waste Stream. Used for 2005 inventory. Does not total 100% as not all waste is
organic.

3 2008 Waste Characterization Study for California, Overall Waste Stream Used for 2007, 2010, 2012 inventories. Does not total 100% as not all
waste is organic.

Forecasts

The forecasts are an estimate of what emissions in the City may be in 2020 and 2035. The forecasts were
developed using standard methodologies under two scenarios: Business-as-Usual (BAU) and Adjusted
BAU.
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Business-as-Usual Forecasts

The BAU scenario uses current (2012) consumption patterns and predicted growth in the City in the
absence of state and federal legislation that would reduce future emissions. The growth assumptions
are those estimated by SCAG in their 2012 Regional Transportation Plan and are applied to emissions
sectors based on their relevance. For example, future Residential Energy emissions were developed
using current energy use per household (from the 2012 inventory) and the anticipated number of
households in the future. Table B-16 shows the growth factors used to project emissions in the City.

TableB-16. Emissions Sectors and Demographic Growth Indicators

Sector Demographic Indicator
Residential Energy Households
Commercial/ Industrial Energy Jobs
Solid Waste, Water, Wastewater, Aviation, Off-Road Sources Service Population (Population + Jobs)
Transportation Vehicle Miles Traveled, modeled by SCAG
Municipal Jobs Municipal Emissions’

SCAG: Southern California Association of Governments
1 The number of jobs in the City is used as an indicator for all municipal operation emissions.

Adjusted Business-as-Usual Forecasts

The Adjusted BAU scenario also uses growth estimates for the City, also accounts for legislation that will
reduce emissions in the future, regardless of City actions. Table B-17 summarizes the legislation that will
reduce the City’s emissions in the future and which sectors the legislation applies to.

Table B-17. Legislation Applied to Adjusted BAU Forecasts

Legislation Description Emissions Sector Affected
Low Carbon Fuel . . . o On-road Transportation, Employee
Standard Reduce carbon intensity of transportation fuels 10% by 2020. Commute, Vehicle Fleet
AB 1493 and Advanced Impleme.nt‘GHG st.andards for passenger vehicles, implement .
Clean Cars zero-emission vehicle program, support clean fuels outlet On-road Transportation
regulation.

California Building Code | Improved energy efficiency standards for new residential and Residential Energy, Non-residential
Title 24 non-residential construction. Energy
R le Portfoli . -

enewable ortfolio Provide 33% of electricity from renewable sources by 2020. Water
Standard
Senate Bill X7-7 Reduce urban per capita water consumption 20% by 2020. Water

1 Potential GHG reductions from this legislation were not applied to the electricity in SCE’s service territory due to the uncertainty in SCE’s
generation sources after the closure of the San Onofre Nuclear Generating Station.

Low Carbon Fuel Standard, AB 1493, and Advanced Clean Cars

Changes in on-road emissions in Los Angeles County were modeled using EMFAC, which models both
the emissions with and without Low Carbon Fuel Standard and Pavley I. Additional modeling was
conducted to estimate the change in emissions due to Advanced Clean Cars. The rate of reductions from
on-road transportation measures through 2020 was assumed to be 0.0344% per year for gasoline and
0.0106% per year for diesel. After 2020, the rate of reductions was assumed to be 0.03452% per year for
gasoline and 0.0251% per year for diesel.
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California Building Code Title 24

Title 24 updates will raise the minimum energy efficiency standards for new buildings, thereby
decreasing the expected energy consumption of future development in the City. Under the adjusted
BAU scenario, it was assumed that the 2013 Title 24 standards that went into effect in 2014 will make
new residential and non-residential buildings more efficient than they would be under the 2008 Title 24
standards for new residential buildings. The energy savings were estimated using analyses developed by
the California Energy Commission and the applied to the expected new development in the City to 2020
and 2035. The rate of reductions was applied to the City’s 2012 energy use (kWh or therms) per
household (for Residential energy) or per job (for Commercial energy). Savings were applied to new
development anticipated in the City. Detailed energy savings assumptions are below.

Residential

Residential electricity is estimated to be 32.6% lower under the new standards.® This percentage savings
is relative 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. Electricity
consumption due to heating, cooling, lighting, and water heating accounts for 34% of total household
electricity use.” Therefore, the percentage of total residential electricity that will be reduced as a result
of the 2013 Title 24 standards is 11.1%.

Residential natural gas savings were estimated 5.8% lower under the new standards. Again, this
percentage savings pertains only to the energy sources affected by Title 24 Standards. Natural gas
consumption due to space and water heating accounts for 86% of total household natural gas use.?
Therefore, the percentage of total residential natural gas that will be reduced as a result of the 2013
Title 24 standards is 5.0%.

Commercial

Commercial Electricity savings were estimated to be 21.8% lower under the new standards. Title 24-
related measures would impact 77.2% of total electricity use in commercial buildings’; therefore, 16.8%
reduction in electricity consumption may be expected in new commercial development.

Natural gas savings were estimated to be 16.8% under the new standards compared to the previous
standards. Heating and cooling account for 69.7% of natural gas consumption in commercial facilities;
therefore, 11.7% reduction in natural gas consumption may be expected from 2013 Title 24 standards
applied to new commercial development.

Renewable Portfolio Standard

The Renewable Portfolio Standard will be fully implemented in 2020. The level of implementation varies
by utility; however, ICLEI estimates that the average statewide level of implementation is 5% per year,
compounded annually. As noted in the Report, this reduction is only taken for electricity used in the

®CEC Impact Analysis, California’s 2013 Building Energy Efficiency Standards, July 2013. CEC-400-2013-008.
7 CEC 2009 California Residential Appliance Saturation Appliance Study, October 2010. CEC-200-2010-004.
& CEC 2009 California Residential Appliance Saturation Appliance Study, October 2010. CEC-200-2010-004.
° CEC 2006. California Commercial End-Use Survey. March 2006. CEC-400-2006-005.
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transport and treatment of water, which moves throughout the State. The reduction is not taken for
electricity wholly within SCE’s territory.

Senate Bill X7-7

SB X7-7 will be implemented by individual water districts. The City obtains over 99% of their water from
the Palos Verdes District served by the California Water Service Company, and less than 1% from Golden
State Water Company. Therefore, the level of implementation of SB X7-7 was estimated using an
annualized reduction rate from California Water Service Company’s goal. California Water Service
Company’s Palos Verdes District has a baseline per-capita water use rate of 282 gallons per day and a
2020 per-capita goal of 225 gallons per day.

Target Setting

The state-aligned targets are provided to assist the City in determining appropriate emission reduction
goals. Recommended targets are based on existing California climate change legislation and State
guidance relevant to establishing a GHG reduction target. While State goals are based on a 1990
baseline year, the City’s baseline year is 2005. Therefore, the reduction targets are expressed as a
percent reduction below 2005 levels. Targets are recommended for 2020 to align with AB 32 and 2035,
which is a midpoint between the 2020 goal and the State’s long-term 2050 goal. Planning beyond 2035
is considered speculative, as legislation and technology may change significantly before 2050. While it is
important for continued reductions well beyond 2035, no local targets are recommended at this time.

Table B-18 provides a summary of the State’s goals and the State’s guidance to local governments
regarding GHG reduction targets. This guidance applies to both municipal operations and
communitywide emissions reductions efforts.

Table B-18. Summary of State Reduction Targets and Guidance on Local Government Targets
Aligned with State Targets

Interim Year Between

2020 2020-2050 2050
State Targets 80% below 1990
(AB 32 and EO $-3-05) e EES NA levels

State Guidance on Local

D trate a traject
Government Targets (AB 32) emonstrate a trajectory

i 15% below toward statewide 2050 levels
Scoping Plan Recommended NA
, 2005-2008 levels | (e.g., 49% below 2005 levels
Target and Attorney General’s by 2035)

Office Guidance
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Table B-19 demonstrates how the local targets are aligned with State targets.

Table B-19. Comparison of 1990 Baseline Targets vs. 2005 Baseline Targets

Target Year Perce.nt'below Perce.nt.below
1990 Emission Levels 2005 Emission Levels
2020 0.0% 15.0%
2021 2.7% 17.3%
2022 5.3% 19.5%
2023 8.0% 21.8%
2024 10.7% 24.1%
2025 13.3% 26.3%
2026 16.0% 28.6%
2027 18.7% 30.9%
2028 21.3% 33.1%
2029 24.0% 35.4%
2030 26.7% 37.7%
2031 29.3% 39.9%
2032 32.0% 42.2%
2033 34.7% 44.5%
2034 37.3% 46.7%
2035 40.0% 49.0%






