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ISSUE
Sustainability has long been central to Metro's mission of continuously improving the
effectiveness and efficiency of Los Angeles's transportation system. In 2007, sustainability
became a formal part of Metro's structure with our Board's adoption of our Sustainability
and Energy Policy and the formation of our Ad Hoc Sustainability and Climate Change
Committee. In Summer 2008, our Board adopted the Metro Sustainability Implementation
Plan (MSIP). This document outlines specific actions we are going to undertake to reduce
our contribution to climate change and to further increase our sustainability.
A greenhouse gas inventory report was to be developed per the MSIP. The greenhouse gas
inventory report forms another piece of our larger sustainability plan. We are not required
to report emissions or follow a specific reporting protocol. Reporting emissions, however,
demonstrates Metro's leadership, increases our ability to posture for legislative and
economic opportunity, and helps us make informed policy and planning decisions.
By measuring our greenhouse gas emissions, we will better understand our impacts on our
environment. In addition, this information will allow us to choose improvement
opportunities that will mitigate those impacts. Accurate accounting of Metro's emissions
and reductions will only grow in importance as climate legislation becomes both broader
and more stringent and as comprehensive carbon markets are developed potentially making
the magnitude of greenhouse gas emissions (GHGe) reductions valuable commodities.
This measurement and the reporting of our emissions can be used to advocate further
allocation of valuable scarce financial and logistical resources to the creation of public transit
infrastructure in the fight against climate change.

1

DISCUSSION

As a public transportation agency, we are responsible for both large emissions ofgreenhouse
gases from the vehicle fleet and facilities, and for large reductions of greenhouse gases from
reduced vehicle miles traveled (VMT), reduced congestion, denser land development, and
renewable energy installations.
Specific Metro greenhouse gas emissions come from our revenue vehicle fleet (buses and
trains), our non-revenue vehicle fleet (cars and construction equipment), maintenance
equipment, facility electricity consumption, and facility natural gas consumption.
Using 2007 data and The Climate Registry Protocol, we have determined that our total
emissions are 477,978 metric tons of carbon dioxide equivalents (COze) of greenhouse gases:
ninety-eight percent ofwhich were carbon dioxide. Nitrous oxide and methane each
accounted for approximately 1% ofour total emissions.
We used 2007 data as a baseline because (1) reporting of emissions for 2007 will be required
ifwe join The Climate Registry, (2) data was available for 2007, and (3) it avoids possible
skewing caused by the 2008 spike in gas prices.
We are now in the process ofimplementing several sustainability initiatives in the areas of
greenhouse gas emissions and climate change management, renewable energy and utility
(energy, gas, and water use) conservation, development of sustainability design criteria, and
environmental management systems.
In addition, we continue our campaign for increased ridership. For our GHGe baseline
year, Metro offset 88% (421,000 metric tons) ofits gross emissions by reducing regional
VMT by 954 million miles. In that same year, riding Metro was twice as efficient as driving
alone in a car.
The passing of Measure R by Los Angeles County voters represents an important step
forward in Metro's efforts to increase regional service, ridership, and mobility while
simultaneously reducing congestion, pollution and greenhouse gas emissions.
NEXT STEPS

We will continue to report our emissions annually. The follow-up to this report is to be
submitted to our Board in June 2009 and will include an analysis ofour role in reducing
GHGe through reduced congestion as well as the determination ofclear emissions
reduction targets.
Our MSIP guides all of Metro's sustainability and climate change efforts and will be updated
regularly. The tasks set out in the MSIP are expected to improve Metro's environmental
performance and further shrink our carbon footprint that will contribute to someday, our
sustainability.
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Executive Summary
Climate change is undoubtedly the greatest environmental threat ofour time; swift, bold
action is necessary to ensure quality oflife for future generations. Through our Metro
Sustainability Implementation Plan (MSIP), the Los Angeles County Metropolitan
Transportation Authority (LACMTA) has committed to leading the regional fight against
climate change. This is our first greenhouse gas inventory and it represents a bold step in
this leadership.
This report aims to not only provide figures on our baseline emissions, but to also discuss
the importance public transportation plays in reducing greenhouse gas emissions by
reducing the need to drive. To put this discussion in context, we briefly discuss related
climate change legislation and the relationship between transit ridership, land use, and the
price ofdriving. We expect that this multi-faceted discussion will highlight the complexity of
this issue and the concrete steps we are taking to ensure reduction ofgreenhouse gasses in
our operations and compliance with the requirements ofexisting statutes. Similar to other
societal problems, there is no single solution to climate change. We must all work together
on many solutions simultaneously.
By removing vehicles from the road, reducing traffic congestion, and promoting denser
urban landscapes, researchers have estimated that each year in the United States, public
transportation removes 37 million metric tons (MMT) ofcarbon dioxide equivalent (COze)
from the atmosphere'. These reductions represent 4.2 billion less gallons ofgasoline
consumed and 102 billion less vehicle miles traveled (VMT)z. These reductions are
particularly significant because transportation emissions account for 38% of California's
greenhouse gas emissions GHGe, by far the largest ofany sector'.
In addition, traveling by public transit is more carbon efficient than driving. A solo driver
emits twice as much COze per mile as a Metro passenger. This efficiency will increase as
more people switch from single occupant vehicles to riding transit. Clearly, public transit
has a significant role to play in meeting the aggressive reduction goals laid out in the
California Global Warming Solutions Act of2006 (Assembly Bill 32).
In 2007, Metro trains, buses, and facilities emitted approximately 478,000 metric tons of
COze. However, by reducing regional VMT by an estimated 954 million, Metro reduced the
regional greenhouse gas inventory by an additional 421,000 metric tons of COze4 • Thus, our
net 2007 carbon footprint is approximately 57,000 metric tons ofC02e. When transit
industry accepted protocols are established and we are able to calculate the benefits from

Baily: 2008
Baily: 2008
3 California Air Resources Board: 2004
4 The estimation ofVMT reductions was made using the default mode shift factor derived from the Association of
Public Transportation Agencies (APTA) Transportation Performance Monitoring System for an agency of
approximately our size. This factor is 0.47. It is estimated that for every passenger mile on Metro, the system
reduces regional VMT by 0.47. The number ofVMT reductions was then converted to metric tons ofGHGe, using
the Climate Registry's General Reporting Protocol.
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congestion relief and land use impacts, we anticipate that Metro to be at least carbon neutral
but more likely be a net reducer of GH Ge.
Additional key findings from the calculation of our gross emissions are the following:
•

About 90% of Metro's emissions come from running the trains and buses that serve our
customers. The source electricity greatly affects the carbon intensity of Metro's rail lines.
For example, ifthe Red Line were fully powered by electricity generated by the Southern
California Edison (SCE) instead of the Los Angeles Department ofWater and Power
(LADWP), our 2007 carbon footprint would have been 18,000 metric tons smaller.

•

On a passenger mile basis, purchased transportation was the least carbon efficient of all
modes (0.75 pounds per passenger mile), and the light rail (Blue, Gold, Greenj- lines
were the most carbon efficient (0.3 pounds per passenger mile).

•

The majority of Metro's buses run on compressed natural gas (CNG). In 2007, Metro's
CNG buses were 13% more carbon efficient per vehicle mile than diesel buses,
emphasizing the importance of Metro's conversion to CNG.

•

Indirect emissions from facility electricity use are only 7% of Metro's total emissions, but
represent more than $6M in cost and are the C02e equivalent of annually powering 7,000
homes. Metro has made great strides towards increasing the efficiency of its facilities,
but because of the cost savings and relatively short pay back this should continue to be a
priority.

•

It is clear that Metro contributes to reduced congestion, air pollution, VMT, and GHGe.
In order to meet aggressive state and local greenhouse gas reduction targets, however,
Metro's successes must increase exponentially. The Agency will work to make its
operations more carbon efficient and increase its level of reductions.

•

Land use and the cost of driving, are two factors which have a large impact on transit.
However, both are outside of Metro's jurisdiction. Therefore, engaging in regional
collaborations that aim to create efficient pricing schemes and transit friendly land use
are essential to reducing VMT, and to increasing transit options.

•

Public transportation is a carbon efficient form of travel and through VMT reduction,
congestion relief, and shifts in land use public transit leads to net decreases in GH Ge.
For these reasons investment in public transportation should be considered essential to
national, state, and local, climate action plans.

This report is divided into six sections:
Introduction
I
II
Background
III
Emissions Inventory
IV
Moving Forward
5

Red Line is less efficient per passenger mile due to the electric service provider. See page 11 for a full discussion.
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V
VI

Conclusions
Appendices

Methodologies used and key findings are discussed in detail within these sections.

IV

I. Introduction
Climate change is undoubtedly the greatest environmental threat of our time; swift, bold
action is necessary to ensure quality oflife for future generations. In Los Angeles, it is
predicted that raising temperatures will increase heat related deaths, severe water shortages,
food insecurity, and air pollutions. The consequences are grave, but tackling climate change
also provides opportunities to increase environmental integrity, economic efficiency, and
social equity. The Los Angeles region has the potential to become a leader in the future lowcarbon economy, but only if we confront the challenges of climate change with the same
fierceness as the risks that confront us.
As transportation creates 38% of California greenhouse gas emissions (GHGe) and nearly a
third ofhousehold emissions, public transit will be key to maintaining the Los Angeles
region's economic competitiveness as the world transitions to a low carbon future.
Through the implementation of our Metro Sustainability Implementation Plan (MSIP), we
are committed to leading in this area and will partner with regional stakeholders to ensure
that Los Angeles moves into the low carbon world, stronger, richer, and more livable. We
will monitor our GHGe and will report them annually. We will create policies that help us
to continually reduce emissions and increase carbon efficiency. In addition, we will work
with local and regional planning bodies to help create a more sustainable and transit friendly
urban landscape for Los Angeles. Finally, we will use our influence to shape National and
State policies that benefit regional public transportation as a means to combating climate
change.
What is Addressed in this Report
As a public transportation agency, we are responsible for both large emissions of greenhouse
gases from the vehicle fleet and facilities, and for large reductions of greenhouse gases from
reduced vehicle miles traveled (VMT), reduced congestion, denser land development, and
renewable energy installations. We are committed to reducing the sources of our emissions
and increasing our level of reductions. This greenhouse gas inventory report examines our
2007 greenhouse gas emissions, our transit system's carbon efficiency (emissions per
passenger mile, revenue hour, etc.), and estimates our VMT and associated GHGe
reductions through our customer's use ofour system. When transit industry protocols are
developed, we will examine the credits to reduce our GHGe emissions further through
congestion relief and changes in land use patterns. A more in depth discussion ofhow
public transportation reduces GHGe can be found in Section III, Public Transportation's
Contribution to GHGe Reductions. A complete discussion ofthe reporting methodology,
exclusive ofany credits for reductions to VMTs, can be found in Appendix A.
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Why Report Emissions
We are not required to report emissions or follow a specific reporting protocol. Reporting
emissions, however, demonstrates Metro's leadership, increases our ability to posture for
legislative and economic opportunity, and helps us make informed policy and planning
decisions.
By measuring our GHGe, we will better understand our impacts on our environment. In
addition, this information will allow us to choose improvement opportunities that will
mitigate those impacts. Accurate accounting of Metro's emissions and reductions will only
grow in importance as climate legislation becomes both broader and more stringent and as
comprehensive carbon markets are developed potentially making the magnitude of GHGe
emissions reductions valuable commodities.
This information can be used to advocate further allocation ofvaluable scarce financial and
logistical resources to the further creation ofpublic transit infrastructure in the fight against
climate change.
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II. Background
Sustainability at Metro
Sustainability has long been central to Metro's mission of continuouslyimproving the
effectiveness and efficiency ofLos Angeles's transportation system. In 2007, sustainability
became a formal part of Metro's structure with our Board's adoption of our Sustainability
and Energy Policy and the formation of our Ad Hoc Sustainability and Climate Change
Committee. In Summer 2008, our Board adopted the Metro Sustainability Implementation
Plan (MSIP) which outlines specific actions we are going undertake to reduce our
contribution to climate change and to further increase our sustainability. This greenhouse
gas inventory report is one piece of our larger sustainability plan. We recognize that
although climate change is the largest environmental threat ofour time, sustainability is
broader than anyone issue, and in order to truly move into the future stronger than we are
today, a holistic approach that takes into account equity, economics, and the environment is
necessary.
A brief summary of our sustainability efforts and accomplishments are shown below. Plans
under investigation for the future are discussed in Section V, Moving Forward
Metro is Institutionalizing SustainabiJity

•

We are working to make "green thinking" a part ofour culture. We are partnering
with local educational institutions to establish an employee and Los Angeles Regional
sustainability awareness program. Through this effort, others will learn about the
fundamental meaning ofsustainability and its relationships with our daily activities.
Conservation is at the heart ofthis paradigm shift with the intent ofgenerating ideas
at the grassroots level on ways Metro and other jurisdictions can conserve resources
and operate more efficiently.

•

We are developing an Environmental Management Systems (EMS) with initial pilot
programs at Divisions 10 and 20. These pilot projects are designed to streamline the
environmental process, reduce the impacts ofour operations and ensure that
environmental performance is consistently improving and goes beyond compliance
through a Plan, Do, Check, Actmechanism. Metro plans to roll the system out to all
our divisions after the EMS pilot programs are complete.

•

As is the content ofthis current document, we will report on our greenhouse gas
emissions and sustainability efforts annually. These reports will keep the public
informed about our activities to combat the effects of climate change.

•

Each year, we will host a Sustainability Summit to bring together regional
stakeholders focused on sustainability. The first of these summits was held in May of
2008.
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Metro is Conserving Energy and Installing Renewable Projects
•

We have begun to audit the utility use ofall our facilities. We are currently
developing plans to install sub-meters agency-wide. Data generated from these
projects will provide information on inefficiencies and identify energy efficiency and
conservation opportunities.

•

We have installed solar panels that currently generate up to 850 kilowatts of energy at
our Division 18 facility." This system reduces energy costs by as much as 4.5% of
baseline energy usage in a similar facility (Division 15). With these installations,
emissions are reduced by more than 850 metric tons of COze per years.

•

We are currently installing an additional one megawatt (1000 kilowatts) of renewable
energy source at our Metro Support Services Center (MSSC). This project will be
completed in 2009.

Metro is Building Green
•

It is our agency's policy to build buildings greater than 10,000 square feet to meet the
minimum LEED-NC (Leadership in Energy and Environmental Design®-New
Construction) Silver Certification standard.

•

Metro's new San Gabriel Valley Sector Office was recently certified as LEED-NC
Gold. On average LEED-NC Gold Buildings use 50% less energy than a standard
building of the same size according to a recent survey completed for the US Green
Building Council".

•

We are developing a set of Sustainability Design Guidelines using the principles
outlined in LEED but customized for linear projects, such as bus rapid transit, so
sustainable principles can be applied in such projects.

•

More than 20 Transit Oriented Development (TODs) projects have been constructed
to provide connectivity ofhousing and employment centers with transit'v. When our
Long Range Transportation Plan is implemented, this number will rise to more than
3011•

Metro is Leading in Clean Fleet Operations
•

In 2000, it became our policy to purchase only alternative fuel vehicles for our bus
fleet. We now operate the nation's largest compressed natural gas (CNG) bus fleet.

This has resulted in a cost savings 0[$9,043 in annual electricity costs.
http://www.epa.gov/solar/energy-resources/calculator.html, accessed November 18,2008.
9 Turner and Frankel: 2008, 2
10 Metro: Long Range Transportation Plan Draft Technical 2008, 55
llMetro: 2008, 17
7
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These buses create less smog and C02 than traditional diesel buses. We continue to
explore the potential ofadvancing technologies, including hybrid, composite, mixed
fuel, and fuel cell vehicles.
Metro is Expanding Mobility, Accessibility and Livability

•

We are reducing the need to drive in Los Angeles by providing mobility to the transit
dependent and contributing to improved air quality. We are working to turn Los
Angeles into a more transit friendly region and to thus improve the lives ofall
Angelenos. We met our rail ridership goals 17 years early. The goal for 2025
ridership was 269,710 weekday boardings. In 2008, we surpassed this goal by more
than 30,000 boardings. We look forward to continuing our success . In Section IV:
Moving Forwardwe discuss our future plans to expand and increase service.

RegulatoJ.Y Background
The California Global Warming Solutions Act of2006 (AB 32) and California SB 375 are the
most relevant to Metro. Other agencies are developing independent strategies to combat
climate change. We recognize the possible impacts ofthese strategies on our own efforts
and will address coordination opportunities and challenges in a future report.
AB32, the Csliiornis Global Warming Solutions Act of2006, as amended

This bill requires that statewide greenhouse house gas emissions be reduced to 1990 levels
by 2020 and 80% below the 1990 levels by 2050. Although we are not currently regulated
under AB32 or required to report emissions, because statewide transportation emissions are
by far the largest ofany sector and public transit is essential to reducing vehicle miles
traveled, we play an essential role in assisting the State to meet its reduction goals.
Furthermore, as public transit has the potential to be a net reducer ofgreenhouse gas
emissions, transit agencies should be allocated resources in the fight against climate change.
CalifOmia SB 375

SB 375 was signed into law October 2008 and addresses climate change, land use, housing,
and transportation. The bill requires California's eighteen metropolitan planning
organizations (MPOs) to demonstrate how their future city or regional transportation plans
will result in reductions in GHGe. Transportation funding is tied to compliance with the
law.
Metro's Commitment to Equity and the Environment
Nearly forty percent of Los Angeles county residents were unable to meet their basic needs
in 2007 and nearly 20% of the county's children live in extreme poverty'-. Lack of
transportation to jobs, grocery stores, and medical care are both symptoms ofand causes of
poverty. In Los Angeles where the cost ofliving is high and wages are low, equitable access

12

Los Angeles Alliance For a New Economy: 2007
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to efficient transportation is crucial. We strive to increase transit access and efficiency to all
Los Angeles residents, particularly those that would not otherwise have access to
transportation.
We are committed to providing and improving transit to those who have no other option.
We simultaneously strive to reduce traffic congestion and improve air quality, by getting
people out oftheir cars and onto public transit. The effects ofclimate change will be felt
most strongly by vulnerable populations and thus our commitment to reduce GHGe is an
extension ofour commitment to underserved populations.
Public Transportation and Carbon Markets
The structure of potential future carbon markets and so called cap and trade systemsl" is
unknown, making it challenging to speculate on the benefits or challenges we will face
under such schemes. We are tracking legislation and will continue to advocate for the best
interest ofpublic transit and the people of Los Angeles as these policies are shaped. Most
importantly, the carbon efficiency of public transit makes the case that potential public
revenue generated from future carbon markets should be allocated to public transportation.
By reporting and monitoring our emissions on an annual basis we will be able to advocate
this point more effectively.

13 Under a cap and trade system, regulated industries would be required to lower their greenhouse gas emissions
below a designated "cap" . Inevitably, some entities would be able to make reductions far below the cap and some
entities would be unable to meet the reduction requirement. Entities with excess emissions would be able to
purchase the excess reductions of other entities. It is anticipated that this process would enable the region to meet
emission reduction targets by the most economically efficient means. In addition, such schemes have the potential
to generate new sources of State revenue by auctioning off permits to emit GHGe. The AB32 Scoping Plan
discusses California's potential plan to join with the Western Climate Initiative to form a regional carbon-trading
scheme.
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III. Emissions Inventory
LACMTA's Contribution to Regional GHGe Reductions
Public transportation reduces regional GHGe by reducing VMT, increasing carbon
efficiency, relieving congestion, and encouraging transit friendly land use. The success of
public transit however is dependent upon factors beyond our jurisdiction. The most
important ofthese factors are land use, the price ofdriving, and funding. Reducing VMT
requires the convergence of several interdependent factors, transit, land use, and the cost of
driving. The most effective strategy for reducing regional VMT will be one that
simultaneously enhances public transit options, enables transit friendly land use, and
develops new funding opportunities [e.g., congestion pricing). Our contribution to regional
greenhouse gas reductions in 2007 and the barriers we face in creating further reductions
are discussed below.
LACMTA Reduces Regional VMT

The single most effective action a household can take to reduce its carbon footprint (up to
30%) is to replace one car in a two-car household with transit or bicycling!'. In 2007, we
reduced regional VMT by an estimated 954 million miles and as a result reduced the
regional carbon footprint by an estimated 421,000 metric tons of COze 15. The Department
of Energy predicts that growth in national VMT will outpace projected improvements in fuel
efficiency. Thus, ifwe want to reduce vehicle GHGe, relieve congestion, and maintain air
quality, we must reduce VMT. In this report, we estimated the VMT reductions our system
creates based on average data. For future reports, we would attempt to gather empirical data
that would enable us to more accurately understand our true contribution to GHGe
reductions.
LACMTA is Carbon Efficient

Public transportation emits significantly less CO z per passenger mile than single occupant
vehicles (Figure 1). Our system is twice as carbon efficient as a single occupant vehicle. Our
continued efforts to increase ridership and decrease energy consumption are predicted to
increase our carbon efficiency in the future. Increases in driving costs and increased transit
friendly land use could significantly increase our success in these areas.
LACMTA Relieves Congestion

We increase the efficiency of cars on the road by reducing congestion. Cars operate less
efficiently in stop and go traffic than they do when traffic is flowing. Without a public transit
Davis and Hale: 2007 , 2
information fromAPTA's Transportation Performance Monitoring System we estimated that and Agency
the size of Metro, reduces an estimated 0.47 vehicle miles for every passenger mile on average . In 2007, Metro
reported 2,029 ,722,440 passenger miles on the National Transit Database. This equates to 953,969,547 displaced
VMT (2,029,7224*0.47). According to APTA the average car gets 20.2 miles/gallon. Thus Metro reduced gasoline
consumptions by 47,226 ,215 gallons in 2007 (953 ,969,547/20.2). According to the General Reporting Protocol this
reduction in gasoline is equivalent to 421,048 metric tons of carbon.
14

15 Using
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system, there would be more cars on the road, and the high rates ofcongestion in Los
Angeles would be even higher therefore, cars would be less fuel-efficient.
Carbon Efficiency Per Passenger Mile
PoundsGHGeJPassenger
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figure 1: Carbon Efficiencyper Passenger Mile per Mode Type
Public Transit Requires Transit Friendly Land Use

The proximity ofbasic human services such as housing, jobs, schools, stores, entertainment,
and similar elements significantly dictate the effectiveness ofpublic transportation. It is
much easier to take the bus one mile to the grocery store than to take it 10 miles to the
grocery store. We are doing our part to bring basic human services, housing, jobs, and
transit closer together by developing transit oriented development (TOD) projects in
conjunction with the visions oflocal municipalities. We are activelypartnering with other
local, regional, and private entities through public-private partnership programs to increase
accessibility in the Los Angeles region. The majority ofland use decisions, however, are
made by municipalities and are outside of Metro's jurisdiction. Reducing VMT and the
associated GHGe will require committed and coordinated action by all parties to make
transit friendly land use a priority.
Public Transit Requires Revenue and Efficient Driving Prices

Experts agree that well structured congestion pricing policies are the most efficient way to
reduce highway traffic16• In addition, public transportation is dependent upon sufficient
revenue. We do not currently have enough revenue to provide for Los Angeles' necessary
transportation infrastructure and neither State nor Federal funds can be fully counted on to
fill the funding gaps. To meet the challenge of a mobile future in Los Angeles, we are
exploring additional revenue options including congestion pricing. Properly implemented,
congestion pricing has the potential to not only raise needed revenue and environmental
equity, but to also significantly reduce freeway congestion.
16

T. Moore, T; Thorsnes, P; and Appleyard, B: 2007, 85
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In London, for example, congestion pricing reduces traffic by 20%, decreases delays by 30%,
and generates $154 million in revenue for public transit every year and is supported across
sectors and classes. Many London businesses support the policy because ofthe savings in
time and money created by reduced congestion'". In the United States, congestion pricing
projects operate in San Diego, California (Interstate 15), Denver, Colorado (Interstate 25),
Minneapolis, Minnesota (Interstate 394), and Houston, Texas (Interstate 10 and US 290,
respectively). Each of these policies varies according to the needs and land use patterns of
the location. To be effective, congestion pricing would need to be developed specifically for
the needs of Los Angeles. We are now currently exploring the feasibility of congestion
pricing here in Los Angeles. Transportation experts and economists agree that the most
effective and efficient way to minimize highway congestion is through congestion pricing.P
Specific Greenhouse Gas Emissions Inventory
Metro greenhouse gas emissions come from our revenue vehicle fleet (buses and trains) , our
non-revenue vehicle fleet (cars and construction equipment), maintenance equipment,
facility electricity consumption, and facility natural gas consumption (Figure 2). For 2007,
the emissions from three greenhouse gases, carbon dioxide (C02), methane (CH4), and
nitrous oxide (N20) were calculated. We will calculate for hydrofluorocarbons (HFCs),
perfluorocarbons (PFCs) emissions from air conditioning units in future reports. Emissions
were calculated in metric tons depending on the source and then standardized by their
global warming potential into carbon equivalents.

Metro 2007 Greenhouse Gas Emissions
Diesel Rev
4%
Facilities Natural Gas
1%

RailU ne

18%

Purchased Transport
4%

Figure 2. Sources ofLACMTA's Greenhouse Gas Emissions. 2007 Sources

17 Litman:
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2006
T. Moore, T; Thorsnes, P; and Appleyard, B: 2007, 85
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Although we are not registered with The Climate Registry (TCR), we followed their General
Reporting Protocol (TCR-GRP) for this report. Following these protocols will allow us to
easily register with the TCR, ifwe chose to, in the future.
Other protocols such as The California Climate Action Registry's General Reporting Protocol
and the California Air Resources Board General Reporting Protocol (CARB-GRP) were
examined for their applicability. However, they were found to be geared to other types of
industries and therefore they were not appropriate to us. For instance the TCR-GRP
requires the reporting ofindirect emissions from mobile sources (a majority ofour
emissions) while the CARB-GRP does not have this standard. CARB-GRP is directed
specifically at industries regulated under AB32, which Metro is not. A more detailed
discussion ofthe TCR-GRP and how we used it for our purposes including the reporting
boundaries and limitations can be found in Appendix A.
In 2007, we emitted a total of477,978 metric tons of COze, ninety-eight percent ofwhich
were carbon dioxide. Nitrous oxide and methane each only accounted for approximately 1%
ofour total emissions.
Emissions from Metro's Fleet
In 2007, Metro revenue and non-revenue vehicles, equipment, and machinery emitted
440,763 metric tons of COze. This is 92% of our total emissions. The largest source of our
emissions, 72%, came from the buses used to move passengers.
The carbon intensity of the fuels used to power these buses plays a significant role in
determining our carbon footprint and carbon efficiency. Years before sustainability or
climate change were mainstream, we began converting our diesel bus fleet to compressed
natural gas (CNG). At the time, the goal was to improve local air quality by reducing smog
creating pollutants. This goal was achieved.
In addition, our CNG fleet (which replaced the diesel fleet) is significantly more carbon
efficient than the past diesel fleet. On a vehicle mile basis, our CNG buses emitted 13% less
carbon than their diesel counterparts in 2007. In addition, we continue to explore avenues
that advanced technologies, such as hybrid buses, hydrogen fuel cells, and composite CNG
buses can further reduce our emissions.
Directly Operated eNG Buses

In 2007, emissions from directly operated CNG buses accounted for the majority (64%, and
306,738 metric tons ofCOze) of Metro's total greenhouse gas emissions. Our CNG buses
emitted 64% ofour overall COze emissions, 64% of COz, 98% of CH4, and 95% of total NzO.
Our CNG buses emitted 6.8 pounds ofCOze per vehicle mile in 2007. This value is 13%
fewer emissions per vehicle mile than diesel.
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Directly Operated Diesel Emissions
Our directly operated diesel buses emitted 18,702 metric tons of C02e in 2007 or 4% of our
total emissions. Although this is a small percentage ofour emissions, diesel buses are less
carbon efficient than other updated technologies such as CNG. We continue to explore ways
to make our fleet even more carbon efficient. We will continue to be a leader in
implementing innovative bus technologies.
Purchased Transportation
A small portion of our buses are operated by contractors. Such an arrangement is
considered purchased transportation. These vehicles, mostly diesel buses, emitted 17,908
metric tons ofC02e in 2007. Although emissions from purchased transportation account
for only 4% of our overall emissions, on a passenger mile basis, purchased transportation is
the least carbon efficient ofall modes. Purchased transportation emits 0.74 pounds of C02e
per passenger mile as opposed to our average of 0.52 pounds of C02e per passenger mile. In
other words, purchased transportation is 42% less efficient per passenger mile than Metro's
directly operated fleet.
Rail
Metro's rail lines emitted 87,626 metric tons of C02e in 2007. Rail Emissions account for
18% of Metro's GHG emissions, 19% of the agency's carbon dioxide emissions, 1% of the
Agency's methane and 3% of the Agency's nitrous oxide. These emissions are created
through propulsion power sources used to move the trains.
Metro's ability to minimize rail line emissions is limited by the carbon intensity ofthe
electricity purchased to energize the lines. The calculations in this report rely on the
emissions factors for each local utility as of 2004, the most recent year available'". The Red
Line is powered exclusively by the Los Angeles Department ofWater and Power (LADWP),
one of the most carbon intensive electricity providers in the state-". Our other rail lines are
powered in significant part by Southern California Edison (SCE), a comparably cleaner
power source. Pasadena Water and Power (PWP), which is also highly carbon intensive,
powers a portion ofthe Gold Line. However, the proportion of power purchased from PWP
is less significant than the other two sources.
Due to LADWP's21 carbon intensity, the Red Line emits more greenhouse gases per
passenger mile than the other lines, despite higher ridership. Per passenger mile the Red
Line emits 0.5 pounds of C02e; while our other lines average 0.3 pounds of C02e per
passenger mile. For comparison, ifthe Red Line were powered entirely by SCE instead of
LADWP, our 2007 carbon footprint would have been nearly 18,000 metric tons C02e
smaller; our emissions per passenger mile would have been nearly 40% lower. Also, if all
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LADWP has made a strong commitment to sustainability and plans to generate 20% of its electricity from
renewable sources by 2010 and 35% by 2020. This significant achievement by LADWP will significantly reduce
Metro's carbon footprint.
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Metro rail lines were powered exclusivelyby SCE, the Agency's carbon footprint would have
to be more than 25,000 metric tons COze, or 5%, lower. Said another way, if powered
completely by SCE the average rail carbon efficiency would be 0.28 pounds per passenger
mile instead of 0.4. This would represent a 30% increase in carbon efficiency per passenger
mile.
LADWP has made bold environmental commitments and plans to generate 20% ofits
electricity from renewable sources by 2010 and 35% by 2030. Because the most recent data
available at the time of this report was the carbon efficiency ofutilities in 2004, our
calculations do not take into account any changes that may have occurred in LADWP's
power mix since that time. We applaud LADWP's current commitment and efforts to
increasing their green energy portfolio. If successful, these steps will significantly decrease
Metro's greenhouse gas emissions significantly from electricity sources.
We recognize our limited influence over our power source. However, we have the ability to
increase energy efficiency and increase ridership. Increasing these two factors will result in
lower emissions per passenger mile.
Non-Revenue Vehicles

Emissions from our non-revenue vehicles include off-road construction equipment,
machinery, diesel operated equipment, and employee day-use vehicle fleet. At this time,
diesel fuel used for buses is not measured separately from the diesel used for non-revenue
vehicles (i.e., construction equipment, machinery, and tow trucks). Thus, the disaggregating
ofthese emissions is based on estimated average fuel efficiency we gathered from existing
non-empirical sources. In 2007, all gasoline consumption was for non-revenue vehicles.
In 2007, non-revenue diesel equipment and vehicles emitted 1,438 metric tons ofCOze while
non-revenue gasoline vehicles emitted approximately 8,351 metric tons of COze. Total nonrevenue emissions were 9,789 metric tons or 2% of our total emissions. Although only a
small proportion of our total carbon footprint, these emissions are equivalent to the annual
emissions of nearly 1,400 passenger vehicles-'.
We are actively reducing our non-revenue emissions. We already began converting our
gasoline fleet to hybrid vehicles. This year alone we will replace 150 of our oldest gasoline
powered vehicles with electric-gasoline hybrid vehicles. This is expected to result in lower
emissions and fuel costs.
Emissions from Metro Facilities

Metro facilities include office and storage buildings, rail stations and divisions, and bus
stations and divisions. Overall, the natural gas and electricity used in these facilities
contributed about 8% to our 2007 carbon footprint. Electricity use accounted for 34,291
metric tons of COze, or 7% of total emissions. Natural gas emissions from facilities were
2,924 metric tons of COze or about less than 1% of Metro's emissions.
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These indirect electricity emissions are dependent upon the carbon efficiency of the utility
company, operational efficiency, and renewable energy installation. Compared to the
emissions from transportation, emissions from our facilities are small-'. The annual cost of
electricity, however, is more than $6 million with an annual usage that results in the
greenhouse gas equivalent ofannually powering nearly 7,000 homes>',
Although these emissions add up to less than 10% ofour overall emissions, there are many
opportunities for emissions reductions in this area . These reductions represent our low
hanging fruit. They are not only the easiest and most reliable reductions to make; they are
also likely to result in short-term cash savings. In addition, as energy costs continue to rise ,
the cost of these excess emissions will also rise . For these reasons, we need to ensure the
priority of our utility-related projects.
In this light, we have recently taken many steps toward energy efficiency and conservation,
including retrofits, upgrades, audits, and renewable energy installations. Regardless,
opportunities remain.

As previously mentioned, indirect emissions from electricity represent 8%, while those from natural gas represent
I % of our total emissions inventory.
24 EPA Greenhouse Gas Equivalency Calculator
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IV. Moving Forward
We formally embarked on our official sustainability program a little more than a year ago.
However, in that short period of time, we have made great strides and are on track to meet
all goals laid out in our MSIP. Our work, however, has only just begun and our sights are
already set on the next steps in this effort. We are currently exploring the following projects
to further enhance the journey to our sustainability.
•
•

•

•

•

•

•
•

•
•

We have begun a pilot study to explore the feasibility ofincluding hybrid buses in our
fleet.
We have purchased 260 CNG composite buses that will carry more passengers, are
lighter weight, and more efficient than existing buses. These buses are currently
starting production, and all ofthese buses are expected to go into service by July 2010.
We are a part ofthe California Air Resources Board Zero Emissions Bus Program.
We are implementing their recommendations and will be keeping abreast oftheir
programs.
We are exploring the feasibility ofother advanced vehicle technologies, including
running buses on a blend ofhydrogen and natural gas to further reduce emissions,
and we are also evaluating the feasibility of operating battery-electric or fuel cell
buses.
We have received an order of six advanced gasoline-electric hybrid buses and have
started exploring the effectiveness of including hybrid buses in our bus fleet in the
future.
We are setting up a pilot program to explore the feasibility ofusing nitrogen in our
revenue vehicle tires, in part achieving one of California's Assembly Bill (AB) 32 early
implementation requirements.
We will continue to build all new buildings over 10,000 square feet to LEED-NC
Silver guidelines.
To conserve virgin resources and reduce expenditures, we have laid out a plan to
retrofit our existing buildings to LEED-Existing Buildings Operations and
Maintenance (LEED-EBOM) guidelines. Under these guidelines, we will be able to
operate our existing buildings more efficiently and enhance the welfare of our
employees in the most environmentally friendly way.
We will continue to explore generation of much needed energy through innovative
technologies that are just coming out of the market.
We will conform to the intent of the Green Chemistry principles now in practice here
in California. Green chemistry is a chemical philosophy encouraging the design of
products and processes that reduce or eliminate the use and generation ofhazardous
substances.

In addition to these technological advancements, we will continue our campaign for
increased ridership. In 2007, Metro offset 88% (421,000 metric tons) ofits gross emissions
by reducing regional VMT by 954 million miles. In that same year, riding Metro was twice
as efficient as driving alone in a car.
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The passing of Measure R by Los Angeles County voters on November 4,2008, represents an
important step forward in Metro's efforts to increase regional service, ridership, and mobility
while simultaneously reducing congestion, pollution and greenhouse gas emissions.
Future projects funded by measure R could include:
•

Rail system improvements and expansion, such as the westward extension of the
Purple Line, construction oflight rail along Exposition Blvd., construction of a
Regional Transit Corridor Connector from the Gold Line to the Blue Line through
downtown;

•

Bus system improvements and expansion such as more bus rapid transit;

•

Additional carpool lanes;

•

Street improvements such as repairing potholes and resurfacing roads, which will
decrease accidents and congestion on surface roads;

•

Improving the options for non-motorized transit by increasing bike paths and
pedestrian access; and

•

Congestion reduction projects such as signal synchronization technologies to allow
vehicles driving the speed limit to avoid red lights.

When all the transit projects in Metro's 2008 Long Range Transportation Draft Plan are
implemented, we estimate that by 2030 our system will eliminate an additional 1.6 million
VMT and 725 metric tons of COze per day.
As technology and knowledge continue to improve, we will work to maintain our leadership
status in sustainable transportation, while also maintaining our commitment to fiscal and
social responsibility.
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v. Conclusions
This report outlines our greenhouse gas emissions, our emissions reductions created by
lowering regional VMT, and our carbon efficiency. We have also discussed the projects we
have implemented to further reduce our carbon footprint as well as projects that are under
consideration for future implementation.
We will continue to report our emissions annually. The follow-up to this report will include
an analysis of our role in reducing GHGe through reduced congestion and will include clear
emissions reduction targets. Our MSIP guides all of our sustainability and climate change
efforts and will be updated regularly. The tasks set out in the MSIP include establishing a
GHGe baseline (summarized in this report), instituting an environmental management
system, conducting agency-wide utility audits, coordinating with regional and legislative
partners, hosting the annual Sustainability Summit, and reporting on the progress of these
initiatives semi-annually. Completion of these tasks is expected to improve Metro's
environmental performance and further shrink our carbon footprint that will contribute to
someday, our sustainability.
Through data generated for this report, we have demonstrated that our transportation
system is twice as efficient as driving alone in a car and that by reducing regional VMT, we
offset 88% of our gross emissions. Because ofthe carbon efficiency ofpublic transportation
and the ability to reduce VMT and GHGe, it is evident that State and regional resources
should be directed toward improving and expanding the public transportation system and
towards creating land use patterns that are more transit friendly.
Climate change is the largest environmental threat of our time, but tackling this threat
appropriately, will not only increase the integrity ofthe environment, but will also
strengthen the economy, equity, and livability of the Los Angeles region. We continue our
commitment in leading this region towards combating the negative effects of climate
change.

16

Appendices
A: Methodology and Protocol
B: Acronyms and Definitions
C: References
D: List of Preparers

Appendix A
Methodology and Protocol, APTA Climate Change Standard
Protocol
Three reporting protocols were considered for the preparation of this report: The Climate
Registry's (TCR) General Reporting Protocol, The California Climate Action Registry's
General Reporting Protocol, and the California Air Resources Board's (CARB) AB32
Standards.
We chose to follow The Climate Registry's General Reporting Protocol 3.0 for three main
reasons. First, the American Public Transportation Association (APTA) refers to this
protocol as the closest to which we can accurately portray emissions oftransit properties
such as Metro. Second, this standard is more applicable than CARB's because it requires
the reporting ofindirect emissions from mobile sources, which make up the majority of
Metro's emissions. Third, if Metro decides to join The Climate Registry in the future,
calculating our GHGe using this protocol will assist in easing the registration process.
TCR's General Reporting Protocol is increasingly becoming the standard protocol among
public transportation agencies for calculating their GHGe. New York Metropolitan
Transportation Authority (NYMTA) and APTA are founding members ofthe organization
and Alameda Contra Costa Transit District (ACCTD) , which joined the California Climate
Action Registry (the sister organization and earlier incarnation ofTCR) in 2005 , will now be
reporting to TCR.
Boundaries
TCR requires reporters to define their organizational boundaries on the basis of either
financial or operational control. Our inventory was conducted on the basis ofoperational
control, which under our assessment provides the most accurate portrayal of Metro's
emissions and best minimizes the risk ofdouble counting (two organizations counting the
same emissions) . Reporting on this basis covers all activities over which Metro has
operational control, including Metro facilities, trains, buses, leased buses, and the nonrevenue fleet. The inventory does not include emissions from sources that Metro funds, but
does not have operational control such as the vanpool, paratransit, and various Construction
Authorities.
Baseline
TCR requires that greenhouse gas emissions be reported annually on a calendar year basis
after a baseline reporting year is established. Time lapses are not permitted; once a base
year is decided, emissions from every proceeding year must be reported. This report uses
2007 as a baseline because (1) reporting ofemissions for 2007 will be required if the Agency
joins TCR, (2) Data was available for 2007, and (3) it avoids possible skewing caused by the
2008 spike in gas prices. In addition, Metro is in the process ofimplementing several
sustainability initiatives (mostly began in 2008) that are intended to reduce the Agency's
carbon footprint. Therefore, using 2007 as a baseline allows the agency to measure the
impact ofthese initiatives.
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Required Gases
The Climate Registry (TCR) requires reporting of emissions from the six greenhouse gases
regulated under the Kyoto protocol: carbon dioxide (COz), methane (CH4), nitrous oxide
(NzO), Hydroflourocarbons (HFCs), Perfluorocarbons (PFCs), and Sulfur Hexafluoride
(SF6). Emission reports must be third party certified by a registry-approved verifier. If
Metro decides to register with TCR, our emissions will be verified after completion of the
registration process. TCR allows transitional or partial reporting during the first two years
an organization is registered. Transitional reporters can choose to either report fewer gases
or emissions from fewer facilities. In addition, TCR allows organizations to use conservative
estimation for up to 5% ofits emissions.
Gases are normalized by their global warming potential and are reported in metric tons of
carbon dioxide equivalent (COze).
Metro operations emit five of the six Kyoto regulated greenhouse gases. For this report, we
have calculated emissions from three of these gasses: carbon dioxide, methane, and nitrous
oxide. These three were chosen because emissions from these gases represent the mass
majority of Metro's emissions and verifiable information ofthese gases was available. Data
came from fuel purchase records, utility bills, and National Transportation Database reports.
Complete collection of data on fugitive emissions from refrigeration and air conditioning
equipment, which emit Hydrofluorocarbons (HFCs) and Perfluorocarbons (PFCs) was not
possible at this time due to time information gathering constraints.
Facility Level Reporting
TCR requires facility level reporting. However, emissions from the following stationary
sources can be aggregated by type: office buildings, retail stores , and storage facilities.
Mobile emissions sources must be aggregated by type (train, bus, etc.) or geographic location
(county, state, etc.)
For the purposes of this report, all of Metro's facility electricity consumption is discussed in
the aggregate because this is the most relevant form.
APTA Climate Change Standard
APTA is currently developing a Climate Change Standard that will outline the specific
protocols that transit agencies should use in reporting GHGe. This protocol will specify ways
transit agencies can calculate and report additional information about the carbon efficiency
oftheir transportation system and reductions created through reduced VMT, congestion,
and increased density. Under the current TCR protocol this information would be reported
in the additional and optional section of the report. The information would not be third
party verified, but it would be publicly available. This additional information puts the
emissions ofpublic transportation into perspective. Without such information, a transit
entity would appear to be a significant emitter that needs to be further regulated, and not a
net reducer of GH G, which is more likely the case. For this report Metro estimated our
VMT reductions. When the APTA protocol is fully and accepted by the general industry, we
expect to incorporate their protocol into our GHGe reporting.
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AppendixB
Acronyms and Definitions
ACCTD
APTA
AB
CARB
CH4
C02
C02e
GHG
GHGe
GWP
HFCs
LACMTA
LEED
LADWP
LRTP
MSIP
N20
NYMTA
PFC
SB
SCE
SF6
TCR
TOD
VMT

Alameda Contra Costa Transit District
American Public Transportation Association
Assembly Bill
California Air Resources Board's
Methane
Carbon Dioxide
Carbon Dioxide Equivalent
Greenhouse Gas
Greenhouse Gas Emissions
Global Warming Potential
Hydroflourocarbons
Los Angeles County Metropolitan Transportation Authority
Leadership in Energy and Environmental Design
Los Angeles Department ofWater and Power
Long Range Transportation Plan
Metro Sustainability Implementation Plan
Nitrous Oxide
New York Metropolitan Transportation Authority
Perfluorocarbons
Senate Bill
Southern California Edison
Sulfur Hexafluoride
The Climate Registry
Transit Oriented Development
Vehicle Miles Traveled
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