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Executive Summary

Sound Transit is committed to the development slistainable high capacity transit
system for the central Puget Sound region. Tha@ges nearly finished with the
implementation of Sound Move, the first phase efriggional system, and in July 2008,
the Sound Transit Board adopted the second phabatagystem, Sound Transit 2 or the
Mass Transit Expansion plan. The Mass Transit Bgijoa plan builds on the popular
regional bus, commuter rail and light rail serviceplemented as part of Sound Move,
and in November 2008, the plan will be presentedbters in the Sound Transit district
for financing approval.

To inform policy makers and the public on the sunstiility of the Mass Transit
Expansion plan, Sound Transit has prepared thesasgent of the plan’s effect on
greenhouse gas emissions, energy security, anditydlaind use and other benefits.
The assessment also reviews other strategies enayplthe Mass Transit Expansion plan
that will further reduce emissions. The benefftthese strategies are already being
demonstrated through Sound Move projects and s&nd would be exponentially
enhanced by implementing the next phase of themeghigh capacity transit system.

Evaluating greenhouse gas emissions and energgitgamplications of a transit plan is
a nascent discipline in the climate change aremhpae that is rapidly evolving.
Numbers only tell part of the story, especially whiecomes to quantifying the benefits
of the plan. Despite these challenges, Sound Traas decided to be in the forefront by
preparing this assessment.

As this sustainability assessment shows, the Meassit Expansion plan would result in
absolute reductions in car trips, vehicle milesetad, energy consumption, and
emissions of greenhouse gases and other pollutardsyould serve as a catalyst for
other strategies that can further reduce vehigs &ind greenhouse gas levels. The plan
would give residents of the region more tools istainable patterns of living, working
and commuting by promoting the development of \nbend walkable mixed-use
communities where people are less reliant on dysimplementing the Mass Transit
Expansion plan, the region is well-positioned tdkenaignificant progress in
accomplishing the Governor’s Climate Action ageadd the Western Climate Initiative
targets.

Key findings include:

The plan reduces greenhouse gas emissions by 1008000 metric tons
annually, the most significant reduction possibieer transportation policy
options actively being considered in the regiomw. give those numbers some
context, a reduction of 140,000 (the midpoint & thnge) metric tons a year is
equivalent to 48,000 fewer tons of landfill wasteldd00 acres of forest land
preserved each year.
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The ridership model from which these numbers arevel@ is constrained by
conservative federal ridership modeling requiremmenrithere is a high probability
that the system ridership and therefore emissidaattons would be substantially
greater. Even before the recent jump in fuel grieetual ridership on Sound
Transit’s regional bus, commuter rail and light reive exceeded forecasts.

Sound Transit’s unique offering of grade-separatedl exclusive rights-of-way
rail services give more commuters a congestiondogemute, thereby attracting
new riders to the region’s transit system. By @mtimg more places for more
people, the plan ensures that transit ridershipsacthe region will grow and
carbon emissions will be reduced.

In cities across the county and around the wollel availability of transit is a
catalyst for the creation of compact, livable comitias that reduce reliance on
cars. The benefits of more densely developed camties, pedestrian and
bicycling improvements, and rising property valaes not included in the
guantitative results of the assessment. Basedtional data, the assessment
indicates that the benefits of these synergistategies would generate an
estimated 5-30% in additional reductions in vehiuolkes traveled and associated
emissions.

In assessing the energy sustainability of a ketufeaof the Mass Transit
Expansion plan -- the expansion of regional ligiitsystem by 36 miles -- the
assessment shows that because light rail runs mtaron hydroelectric power,
expanding it would result in a virtually zero-emasss transit trip.

In assessing the energy security benefits of tae, gthe report shows the benefits
of an increased diversification of non-petroleursdzhenergy for transportation
and the benefits of not sending dollars out ofSkete of Washington to pay for
oil or fuel. These are significant factors andristieectly on the regional
economy, security and climate.

The Mass Transit Expansion plan also sets the fablde region to implement
other transportation policies for a sustainableomg transportation system.

With the Mass Transit system in place, the regamaerive greater benefits from
road and parking pricing, transit lanes and othriy lane features. For these
kinds of policies, the assessment (Chapter 5) detraies typical, additional
reductions in vehicle miles traveled between 5-3¥pending on the strategies
being implemented.

Sound Transit is in a unique position to contirueimplementation of a sustainable
transportation vision for the Puget Sound regioth anhelp the state of Washington meet
the challenge of global climate change. This snakality assessment demonstrates that
the Mass Transit Expansion plan reduces carbonsenis vehicle trips, and vehicle
miles traveled, and serves as a catalyst for g sustainable transportation future.
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1. Summary of Findings

The Sound Transit Board approved placing a Souadsitr2 (ST2) plan on the ballot in
November 2008. The plan includes approximatelyndés of light rail transit supplementing
the 19 miles of rail nearing completion that wasded by Sound Move. Sound Transit is
committed to developing a sustainable transporiaistem, and being a positive influence in
the future sustainability of the region. As pdrBound Transit's continuing commitment to
sustainability, Sound Transit is conducting thistainability assessment of the ST2 plan. This
document evaluates the greenhouse gas emissioastsrgue to ST2 operation; energy security
implications; and mobility, land use, and othergmiial benefits of the plan.

The analysis then continues with the identificatbddadditional strategies that can further reduce
future greenhouse gas levels when compared taitheefbaseline condition. Since travel
behavior is so closely linked with other policiesdinances, and programs, a menu of optional
strategies have been identified that would levethgeenhanced rail service included in the ST2
program. Each of these programs has a potentfattteer reduce vehicle trips and the
associated greenhouse gas emissions. Howevee, siany of these strategies lie outside of
Sound Transit’s authority (land use policy for exda) this document does not attempt to define
a recommended suite of strategies. Rather, a melihgy for accurately assessing the impact of
a set of strategies is presented.

1.1 Greenhouse Gas Assessment

In 2030, the ST2 build alternative is predictedaduce overall regional G® emissions by
approximately 362 metric tons daily, or 99,552 medvns annually using current electric power
fuel mix assumptions. Under a potential future scienin which all electricity is generated using
non-carbon emitting sources, the ££@missions reduction is about 585 metric tonsy aail
178,334 metric tons annually. To estimate the Gi@acts of the plan, transportation modeling
estimates of VMT by mode and vehicle type (i.escaRT, buses, commuter rail) was
converted into energy consumption. Then dependimthe energy source and vehicle
efficiency, the VMT from various modes is convertetb CG, equivalents (Cge).

1.2 Energy Security

This analysis has found several energy securitgfitsrthat could result from expanding high
capacity light rail transit in the region. Theselude:
Increasing the diversification of non-petroleumdzasnergy sources for transportation.
Retaining more money within the state rather theindpexported out of the state or country.

The Puget Sound region is heavily reliant upongbetim for its transportation systems, and the
U.S. west coast is rapidly increasing its needfbimports as Alaskan oil production continues
to decline. There are several security risks idkependence on oil, and increasing dependence
on imported oil. These risks include geopolitideruptions, inadequate petroleum refining or
processing capabilities, peak oil, natural disaster terrorist attacks on critical energy
infrastructure.
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The Puget Sound region may be particularly vulnereboil or fuel supply disruptions because
the region is not well-connected to domestic enanfrastructure in other areas of the country,
so there is limited flexibility for the U.S. energydustry to respond to short-term supply
disruptions on the west coast.

In addition, the region currently spends about $dllibn a year, at current fuel prices, on
gasoline and diesel for light duty vehicles. Exgan of light rail would reduce regional
gasoline/diesel expenditures by about $41 millienyear.

1.3  Mobility, Land Use, and Transportation

The twentieth century was the period of automofieendency, during which private motor
vehicle travel grew from almost nothing to becoime dominant form of transport in most
communities. During that period it made sense tmt#econsiderable resources to building roads
and parking facilities. The automobile-orientechigportation system is now mature. Further
expansion provides little marginal benefit, white economic, social and environmental costs of
automobile travel are increasing. Thé'Zlentury will be a period of increased transpostamy
diversity. Automobile travel will not disappear,tbauch of the growth in travel demand can be
satisfied by alternative modes, and managemeriéegtes, provided they are high quality and
well integrated.

Responding to changing demands requires improviegérformance, convenience, comfort
and security of alternative modes. Many of our eatipolicies and planning practices are still
oriented primarily toward automobile transportatiand so are unresponsive to current and
future demands.

Sound Transit is in a unique position to identifiylamplement a sustainable transportation
vision for the Puget Sound region. As a regionahplng agency and service provider it is
responsible for the major regional transport prig@chich tend to be costly but most beneficial
and sustainable. The success of these projectadepa cooperation among many jurisdictions
and organizations. More comprehensive and integy@taluation, which leads to more optimal
planning decisions, can provide large direct amtiréct benefits to citizens of the Central Puget
Sound region.

2. Introduction

2.1 Background of the Sound Transit 2 Plan

In 2009, Sound Transit will open light rail tranétween the Seattle Tacoma International
Airport and downtown Seattle, and expand the system downtown Seattle to the University
of Washington in 2016. The Sound Transit Boarddmsoved placing a Sound Transit 2 (ST2)
plan on the ballot in November 2008. The ST2 phet will be on the ballot includes the
following components:

34 additional miles of LRT
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— North from University of Washington to Northgatdydgeline and Lynnwood

— East from downtown Seattle across Interstate Mexxer Island, Bellevue,
Overlake Hospital and Redmond’s Overlake Transiit€e

— South from Sea-Tac Airport to Highline Communityll€ge and Federal Way at
South 272nd Street

Streetcar connector service serving Seattle’snateynal District, First Hill and

Capitol Hill

Extension of Tacoma Link beyond the downtown Tacamee.

Increased Sounder trips, extended platforms angkloinains

Expanded Regional Express bus service

2.2 Sustalinability Assessment

Sound Transit is committed to developing a sustdenaansportation system, and being a
positive influence in the future sustainabilitytbé region. In 2007, the Sound Transit Board
adopted a Sustainability Initiative integratingtsirsable business practices throughout the
agency. Since then, agency staff has been implengethat direction. Sound Transit's plan for
addressing climate change includes measurabletsangjated to fuels, vehicles, and emissions;
ecosystem protection; green procurement; recyemywaste prevention; energy and water
conservation; sustainable design and building;exhgtation and awareness. The agency’s
Environmental and Sustainability Management SygiegMS) was developed and implemented
to manage this effort. In addition, Sound Trarstiently achieved 1ISO 14001 compliance for its
environmental management system. To meet therssgants, an organization must put in place
management tools enabling it to identify and cdritre environmental impact of its activities,
products or services and to improve its environ@gmerformance continually.

As part of Sound Transit's continuing commitmenststainability, Sound Transit is conducting
a sustainability assessment of the ST2 plan. d$s8essment evaluates the greenhouse gas
emissions impacts due to ST2 operation; energyrisgamplications; and mobility, land use,
and other potential benefits of the pfan.

3. Greenhouse Gas Assessment

3.1 Greenhouse Gases

Gases that trap heat in the atmosphere are offiemee to as greenhouse gases (GHG). GHG
are necessary to life as we know it because theg e planet’s surface warmer than it
otherwise would be. This is referred to as theeBheuse Effect (Figure 3.1). As concentrations
of greenhouse gases are increasing, however, tieEE@mperature is increasing.

According to National Oceanic and Atmospheric Adistiation (NOAA) and National
Aeronautics and Space Administration (NASA) ddte, Earth's average surface temperature has

! The greenhouse gas emissions and energy secssiggsaments were conducted by Parsons Brinckewtifé the
assessment of mobility, land use, and other benefis conducted by the Victoria Transport Polictitote.
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increased by about 1.2 to 1.4°F in the last 10@syeBleven of the last twelve years rank among
the twelve warmest years on record (since 185Qh thie warmest two years being 1998 and
2005. Most of the warming in recent decades is likeyy the result of GHG emissions
generated by human activities. Other aspects ofltheate such as rainfall patterns, snow and
ice cover, and sea level are also changing asu#t odgylobal warming.

Some GHG, such as carbon dioxide, occur naturalllysse emitted to the atmosphere through
natural processes and human activities. Other Gakggy such as fluorinated gases, are created
and emitted solely through human activities.

The principal GHG that enter the atmosphere becatuseman activities are described below.

Carbon Dioxide (C0Oy). Carbon dioxide enters the atmosphere througbuhaing of fossil

fuels (oil, natural gas, and coal), solid wasteesrand wood products, and also as a result of
other chemical reactions (e.g., manufacture of cém€arbon dioxide is also removed from the
atmosphere (or “sequestered”) when it is absorlyguldnts as part of the biological carbon
cycle.

Methane (CH,). Methane is emitted during the production anddpart of coal, natural gas,
and oil. Methane emissions also result from livelstand other agricultural practices and by the
decay of organic waste in municipal solid wastelfdis.

Nitrous Oxide (N2O). Nitrous oxide is emitted during agricultural andustrial activities, as
well as during combustion of fossil fuels and soliaste.

Fluorinated Gases Hydrofluorocarbons, perfluorocarbons, and sutiexafluoride are
synthetic, powerful greenhouse gases that areesfitbm a variety of industrial processes.
These gases are typically emitted in small quastitout because they are potent greenhouse
gases, they are sometimes referred to as High Gigaeming Potential gases.

Figure 3.1 - The Greenhouse Effect

The Greenhouse Effect

A g Some of the Infrared radiation passes
'1 v' through the atmosphera, and some is
" absorbed and re-emithed in all

“ Some sclar AAlon i csone by greenhouse gas
maolecules. The effect of this is o warm
the earth's surface and the lower

Sourcehttp: //www epa. qov/c||matechanqe/smence/mdex html
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National estimates show that the transportatiotosé€inicluding on-road, construction, airplanes,
and boats) accounts for almost 30 percent of talestic C@ emissiong. However, in
Washington State, transportation accounts for pédwealf of greenhouse gas emissions because
the state relies heavily on hydropower for elettirigeneration, unlike other states that rely on
fossil fuels such as coal, petroleum, and natuaaltg generate electricity (Figure 3.2). The next
largest contributors to total gross GHG emissiong/ashington are fossil fuel combustion in the
residential, commercial, and industrial (RCI) sestat 20 percent and in electricity generation
facilities, also 20 percent.

Figure 3.2 - GHG Emissions by Sector, 2005, US afdashington State

RCI Fuel

US Use H
byt \ Washington

Transport RCI Euel
28% Use

20%

Transport
47%

Electricity ‘ Ind. o
(cons- ) Process & Electricity Industrial
based) Waste oﬂ;er (cons- Process &
34% Agric.” 2% 8% based) Other

Waste

8% 20% ric.
A9 3%

6%

4%
Source: Washington Climate Advisory Team, 2008

GHG differ in their ability to trap heat. For exal®pone ton of C@Qemissions have a different
effect than one ton of emissions of methane. Topamemissions of different GHGs, inventory
compilers use a weighting factor called a “Globaiing Potential” or “GWP.” To use a
GWP, the heat-trapping ability of one metric toyDQD kilograms) of C@is taken as the
standard, and emissions are expressed in term®gpéquivalent (C@e), but can also be
expressed in terms of carbon equivalent.

3.2 Methodology and Impacts

For GHG estimates for transportation projects, ys&d are based on fossil fuel consumption,
where CQ is the predominant greenhouse gas emitted alotig@¥l, and NO. This analysis
focuses on these three greenhouse gases, witintesi@en burdens of each alternative expressed
in terms of CQe. GWPs of 21 and 310 were applied to,@Hd NO, respectively, in the
calculation of overall Cge levels®

A quantitative analysis was conducted to estimh#ages in GHG emissions resulting from the
operation of the project. It is anticipated the project will affect roadway, bus, light rail
(LRT) and commuter rail vehicle miles traveled (VMTEach one of these elements was
individually analyzed, and the resulting emissiomdens were combined, resulting in an overall

2 This percentage is based on 2004 data from tkeenational Energy Administration and is consisteith 1996 guidelines on
greenhouse gas emissions calculations issued bygtérgovernmental Panel on Climate Change (IPCC).
° The Climate Registry, General Reporting Protobtarch 2008.
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GHG emission burden estimate for each projectradtere. An overview of the analysis
approach is presented in Figure 3.3.

Figure 3.3 — Greenhouse Gas Analysis Approach

3.2.1 Roadway VMT

The project is anticipated to affect VMT on roadwayithin the study area. To determine how
changes in VMT will affect GHG generated on roadsveythin the study area, a quantitative
analysis was conducted using vehicle emission eatdsoverall projected VMT. Emission rates
are based on fuel consumption rates, generallyesspd in terms of miles per gallon (mpg) or
British thermal units (Btu) per mile. There aretmain sources of energy information for
roadway VMT. They are the U.S. Department of EpétdSDOT) and the U.S. Environmental
Protection Agency (USEPA).

The US Department of Energy (DOE) releases an afifitensportation Energy Data Book”
which contains energy usage information for varivaasportation modes. The current version
of the Transportation Energy Data Book is editidnr@eased on June 30, 2008. The factors
given in this data source represent US averags fatehe current year.

Emission rate factors are also available throughi8 Environmental Protection Agency’s

(EPA) MOBILEG6: Mobile Source Emission Factor PragraAs stated in this program’s user’s
manual:
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“These emissions are estimated in a very simpladashased on fuel economy
performance estimates built into the model or sepgby the user.....emission
estimates are not adjusted for speed, temperdtigiesontent, or the effects of
vehicle inspection maintenance programs. This s\ézet MOBILE6 cannot be used
to model the effects on G@missions by varying these parameters. It alsansie
that these C®emission estimates should only be used to modelkaand time
periods which are large enough to reasonably asshaeariation in these
parameters does not have a significant effect”

MOBILEG6 emissions do reflect area specific vehidli and varying fuel efficiency rates, which
allow the emissions factors to be more specifitheostudy area than the values provided in the
DOE source. Therefore, G@mission factors from MOBILE6 were used in thigslgais.
Emission factors for pO and CH which represent less than 0.4 percent of the @@ak
emission factor, were based@mission factors obtained from the Climate RegiBiingct
Emissions from Mobile Combustion, using an appierarea specific vehicle mix.

The vehicle mix used for this analysis, shown ibl€&.1, reflects the 2005 fleet for the area.
The vehicle mix was kept at the 2005 level bec@liseurrent projections in MOBILEG reflect a
continued increase in light-duty truck sales, repreing 68 percent of the vehicle sales in 2020.
Given the recent increase in fuel prices and tlaagh in vehicle purchase patterns, this increase
was considered unreasonable.

* CARB - “Comparison of Greenhouse Gas Reductionshi® United States and Canada under U.S. Cafédatds
and California Air Resources Board Greenhouse GagiRtions”, February, 2008.
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Table 3.1 — Vehicle Mix

Vehicle Type % of Vehicle Mix

Gasoline Passenger 41%
Gasoline Light Truck 46%
Gasoline Heavy Truck 4%
Diesel Passenger Vehicle <1%
Diesel Light Truck <1%
Diesel Heavy Truck 8%
Motorcycle <1%
Total 100%

To represent the future scenarios, fuel econontlgefuture fleet, which is directly related to the
Corporate Average Fuel Economy (CAFE), must bertaki account. CAFE is the sales-
weighted average fuel economy, expressed in mdegallon (mpg), of a manufacturer’s fleet
of passenger cars or light trucks with a grossatehweight rating (GVWR) of 8,500 Ibs. or less,
manufactured for sale in the United States, forgagn model year. There are currently two
pieces of legislation regarding future fuel econoriiye first is the Energy Independence and
Security Act of 2007 (Public Law 110-140)This law mandates improve CAFE standards,
requiring a fleetwide average of 35 mpg for lightydvehicles sold in 2020 and beyond. The
second piece of legislation is California Air Resms Board’s (ARB) waiver request to EPA to
enforce the state’s motor vehicle greenhouse gassams rules, known as AB1493 or the
Pavley Bill. The Pavley Bill does not directly eqe to vehicle fuel economy, but rather it
requires GHG emissions to be reduced. Twelve dtates including Washington have adopted
the Pavley Bill. On December 19, 2007, the EPAcaimced the decision that they were denying
ARB’s request for a waiver for Pavley. As the Rgwill is currently not enforceable, the
Federal requirements in the Energy Independencé&aadrity Act of 2007 were applied to
address the future fleet’s fuel economy in thidysia.

To account for the change in fuel economy, MOBILES an optional MPG estimate command
that allows the user to provide their own vehiclelfeconomy performance estimates by vehicle
class and model year. The effects of improvedatetiuel economy performance can be
modeled by modifying this file. To model the readsCAFE standards, it was assumed that the
standards would be phased in using a steady propakincrease of 3.44 percent per year in
both the fuel economy of passenger cars and lighks, until the final standard of 35 mpg is
reached for 2020 model year vehicles. As themmisurrent legislation to improve fuel
economy past 2020, no further model year improvesierfuel economy were modeled past
2020.

Applying the emissions factors derived from MOBIL&®Sd from the Climate Registry, the O
pollutant burdens resulting from roadway VMT haeeib estimated and are presented in Table
3.2.

® http://frwebgate.access.gpo.gov/cgi-bin/getdo€dighame=110_cong_public_laws&docid=f:publ140.110
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Table 3.2 — Annual CQe Emission Burdens from Roadway VMT

Mode No Build 2030 2030 With ST2 Plan
Roadways

Daily VMT 99,398,539 98,536,539
Total CQe (Metric tons) 45,485 45,091

% Change from NA -0.87%

No Build

3.2.2 Sound Transit Bus VMT

The project is anticipated to affect Sound TraBsis VMT on roadways within the study area.
To determine how changes in VMT will affect GHG geated on roadways within the study
area, a quantitative analysis based on vehiclestonisates was conducted. A mpg rate of 4.1
for diesel transit buses, supplied from King Coumdietro to the East Link DEIS project, was
applied to this analysis, reflecting actual flagglfconsumption. This value was used in this
analysis. By dividing the VMT of the buses by thel efficiency of the buses in terms of mpg,
the quantity of fuel used was derived. By thenlgpg CO,e emissions rates in terms of
COee/gallon of fuel, the amounts of G&generated by Sound Transit Bus VMT were
determined. These values are shown in Table 3.3.

Table 3.3 — Annual CQe Emission Burdens from Sound Transit Bus VMT
Mode No Build 2030 2030 With ST2 Plan

Sound Transit Buses

Daily VMT 50,420 42,427
Total CQe (Metric tons) 125 105
% Change from No Build - -15.85%

3.2.3 Light Rail Transit VMT

Light Rail Transit (LRT) VMT is also anticipated be affected by the project. To determine
how changes in LRT VMT will affect GHG generatedroadways within the study area, a
guantitative analysis based on power requiremeassagnducted. An LRT system is estimated
to require 85,747 btu/mile (APTA Transportation Haook, 2007 Data). By multiplying the
VMT by this power requirement estimate, the ovepallver requirement for LRT propulsion
was estimated. Since the LRT system power conoes tine local grid system, an emission
factor based on the Washington State Energy prefdeeflected in the DOE’s Energy
Information Administration data base, was appli@tis reflects a 2002 mix of over 90 percent
renewable or carbon-free sources (hydroelectringvaind nuclear). By applying the DOE
emission factor to the Btu requirements for the LRE emissions generated by the power
requirements of the LRT were estimated and are showable 3.4.
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Table 3.4 — Annual CQe Emission Burdens from Electric LRT VMT (assumingcurrent
energy profile)
No Build 2030 2030 With ST2 Plan -
Current Energy Profile

LRT

LRT Average Daily 25,701 92,587
VMT

LRT CO,e Metric tons 71.7 258
% Change from No Build - 261.86%

Through Resolution 30359 of the Seattle City Letish, Seattle City Light has developed a
strategy for meeting the goal of zero net greenb@as emissions and establishing specific
greenhouse gas mitigation targets and timelinesaddition, RCW 19.285 — Energy
Independence Act, requires large utilities in ttaesto obtain fifteen percent of their electricity
from new renewable resources such as solar andhwyi2®20 and undertake cost-effective
energy conservation. If Puget Sound Energy andh@&ndsh County PUD should follow Seattle
City Light's lead and adopt and meet a goal of zesbgreenhouse gas emissions, the resultant
CO.e emission burdens for LRT due to power generationld be zero, as shown in Table 3.5.
This could also represent a future potential seéerwdrl00 percent carbon-free power
generation.

Table 3.5 — Annual CQe Emission Burdens from Electric LRT VMT with Carbon-Free
Profile®
No Build 2030 2030 With ST2 Plan—

Carbon Free Energy

Profile
LRT
LRT Average Daily 25,701 92,587
VMT
CO,e Metric tons/MWH 0.00 0.00
LRT CO,e Metric tons 0.00 0.00

® Assuming hypothetical zero net greenhouse gassanigrofile for power utilities fully offsetting @, emissions
or using carbon-free energy sources.
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3.2.4 Commuter Rail VMT

Sounder Commuter Rail VMT is anticipated to be ettd by the project. To determine how
changes in commuter rail VMT will affect GHG gerteichwithin the study area, a quantitative
analysis based on fuel usage was conducted. Aageeail transit vehicle is estimated to
require 92,739 Btu/mile (DOE, Transportation Enebbgta Book: Edition 27). By multiplying

the commuter rail VMT values under each scenahi® power requirements for each scenario, in
terms of overall Btu, were calculated. This esteanaas then converted to gallons of diesel fuel
required, and a Cf@ emission factor for diesel fuel was applied. Tdsulting CQe pollutant
burden is presented in Table 3.6.

Table 3.6 — Annual CQe Emission Burdens from Commuter Rail VMT
No Build 2030 With

2030 ST2 Plan
Commuter Rail
Commuter Rail Daily VMT 7,956 10,063
Commuter (Diesel) Propulsion 54 68
CO,e metric tons

Direct Energy References:

US Department of Energy, Transportation Energy Data Book Edition 27

American Public Transportation Association, 2007 Public Transportation Fact Book
Fuel Consumption for Propulsion of LRT = 92,739 Btu/Vehicle-Mile

3.3  Summary and Discussion of Impacts

Table 3.7 shows the summary of the elements armdlyzéetermining the GHG emission
burdens for the proposed project alternatives.

3.3.1 Roadway GHG emission burdens

As shown in Table 3.7, daily roadway GHG emissiobusiens are reduced by 0.87 percent
under the Build alternatives in 2030 as compardtie¢dNo Build Alternative. Since the speed
change between the alternatives is minimal (lems fhmph), the reduction in GHG emissions
reflects the direct reduction in VMT.

3.3.2 Sound Transit Bus GHG emission burdens

As shown in Table 3.7, daily GHG emissions burdduns to Sound Transit buses are predicted
to decrease under the build alternatives in 2038kdmut 15.85 percent. This decrease in bus
emissions is directly related to the predicted édase in Sound Transit Bus VMT under this
alternative. Under this alternative, there is lassantial shift in VMT from bus usage to light rall
usage.
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3.3.3 Light Rail GHG Emission Burdens

As shown in Table 3.7, daily GHG emissions burddunes to light rail, using the current energy
profile of the state, are predicted to increasesutige build alternatives in 2030 by about 262
percent, as compared to the No Build AlternatiVeese increases reflect increased LRT usage
under the various build alternatives as compardbdgdNo Build Alternative. As shown in Table
3.7, if the LRT system is assumed to run on nat G power emissions, there is predicted to
be no increase in GHG emissions, even though theréarge increase in LRT VMT.

3.3.4 Commuter Rail GHG Emission Burdens

As shown in Table 3.7 daily GHG emissions burdamstd commuter rail are predicted to
increase under the build alternatives in 2030 lprapmately 26.5 percent, due to an expansion
of commuter rail service.

3.3.5 Summary of Overall Results of GHG Analysis

By combining the estimated GHG emission burden&ggad by roadway, bus, commuter and
light rail, the total overall effect of each of thkternatives on GHG emission burdens can be
compared, as shown in Table 3.7. In 2030, the@ar is predicted to reduce overall regional
CO.e emissions by approximately 362 metric tons daity99,552 metric tons annually using
current electric power fuel mix assumptions. Ural@otential future scenario in which all
electricity is generated using non-carbon emitingrces or emissions are offset, thex€0
emissions reduction is about 585 metric tons daily}, 78,334 metric tons annually. This
represents a regional reduction in the GHG emidsioden by approximately 0.71 percent
under the current energy profile, or by about Jpé&fcent under the carbon-free power
generation scenario.

This upper estimate of 178,334 metric tons ob€Emissions is the equivalent:of
414,731 barrels of oil a year,
1,244 acres of forest preserved from deforestatipear, or
931 railcars’ worth of coal a year.

" Source: Greenhouse Gas Equivalencies Calculattpr/(www.epa.gov/cleanenergy/energy-
resources/calculator.html)
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Table 3.7 — CQe Summary Emission Burden Assuming Current LRT Enegy Profile and
Carbon Free Electric Profile

No Build = 2030 With ST2 Plan - 2030 With ST2 Plan -
2030 Current Energy Profile Carbon Free Energy
Profile

Roadways
Daily Auto VMT 99,398,539 98,536,539 98,536,539
Total Daily CQe (Metric tons) 45,485 45,091 45,091

% Change from Baseline - -0.87% -0.87%
Sound Transit Buses
Daily Bus VMT 50,420 42,427 42,427
Total Daily CQe (Metric tons) 125 105 105

% Change from Baseline - -15.85% -15.85%
Other Buses
Daily Bus VMT 166,497 122,704 122,704
Total Daily CQe (Metric tons) 431 318 318

% Change from Baseline - -26.30% -26.30%
LRT
Daily LRT VMT 25,587 92,587 92,587
Total Daily CQe (Metric tons) 71 258 0

% Change from Baseline - 261.86% -
Commuter Rail
Daily Commuter Rail VMT 7,956 10,063 10,063
Total Daily CQe (Metric tons) 54 68 68

% Change from Baseline - 26.48% 26.48%
TOTAL (Roadways, LRT & Commuter Rail, Buses)
Total Daily CQe (Metric tons) 46,166.6 45,840.2 45,581.9
Total Annual CQe (Metric tons)| 14,080,813 13,981,261 13,902,480

% Change from No Build - -0.71% -1.11%
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4. Energy Security Implications

4.1 Energy Source for ST2

The Sound Transit light rail system is an eledtght rail system, so relies on electric power
generation for its energy. According to the U.8ef)y Information Administration,

Washington State is the leading hydroelectric pgweducer in the U.S., and the Grand Coulee
hydroelectric power plant on the Columbia Rivethis highest capacity electric plant in the
United State&. Table 4.1 indicates fuel sources for the majaveruutilities in the region.

Table 4.1. — Fuel Mix for Power Generation, 2007

Generation Type Seattle City Light = Puget Sound Snohomish
Energy County PUD

Hydroelectric 90.61% 45% 81%

Nuclear 4.83% 1% 9%

wind 3.25% 2%

Coal 0.85% 34% 6%

Natural Gas 0.37% 17% 2%

Other 0.09% 1% 2%

4.2 Becoming Rapidly More Dependent on Imported Oil

Although Washington State does not produce its owide oil, it is a principal refining center
serving Pacific Northwest markets. Our state’s figfineries receive crude oil primarily from
Alaska. Figure 4.1 below shows U.S. crude oil pigdthn as a whole, including Alaskan oil
production, while Figure 4.2 shows Alaskan oil speaglly, as it is Washington State’s major
supplier.

As shown in Figures 3.3 and 3.4, because Alaskatiyation is in decline, the west coast is
rapidly becoming increasingly dependant on crudiergorts’® These imports are both from
OPEC countries, and non-OPEC countries (such aad2aan Oil imports to the west coast of the
U.S. have increased from about 14 percent in 168bout 47 percent in 2007. This

increasing dependence on imported oil presentsrdauof security risks.

8 Source: U.S. Energy Information Administrationastlington State Energy Profile.

® Source: Seattle City Light, Fuel Mix in 200i#tp://www.ci.seattle.wa.us/light/FuelMix/
http://www.pse.com/energyEnvironment/energysup@géds/EnergySupply-Electricity-PowerSupplyProfilpxas
http://www.snopud.com/energy/pwrsource.ashx?p=1Ri&B#ix

9 Source: U.S. Energy Information Administrationastiington State Energy Profile.

" Source: U.S. Department of Energy, Energy InfarmmeAdministration: West Coast (PADD 5) Crude @ild
Petroleum Products Imports from All Countries (Tsauod Barrels); Total Crude Oil and Petroleum Presluc
Product Supplied for PADD 5 (Thousand Barrels).DPA5 represents West Coast: Alaska, Arizona, Catifg
Hawaii, Nevada, Oregon, and Washington.
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Figure 4.1 - U.S. Crude Oil Production Has Been iDecline for Several Decades
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Figure 4.2 - Alaskan Oil Production, Washington Ste&e’s Primary Source, is in Decline
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Figure 4.3 - Oil Imports on the Rise on the West Cast
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Petroleum Products Imports from All Countries (Tsauod Barrels); Total Crude Oil and Petroleum Presluc
Product Supplied for PADD 5 (Thousand Barrels).DPA5 represents West Coast: Alaska, Arizona, Catifg
Hawaii, Nevada, Oregon, and Washington.
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Figure 4.4 -U.S. West Coast Oil Imports, Non-OPECrad OPEC
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4.3 Energy Security Risks

Nationally, about 96 percent of the transportateator depends on petroleum-based fuels for
energy®. The transportation sector is by far more depende petroleum than any other sector
of the economy. There are a number of potensébrio this dependency on petroleum for the
Puget Sound region, including:

1. Geopolitical disruptions.

2. Inadequate petroleum refining or processing cajtigisil

3. Global peak in the production of oil (i.e., peak,avhich would be a long-term
disruption in supply.

4. Natural disasters, such as a major earthquake hvdoigld damage the Olympic pipeline,
the Trans Mountain Pipeline, or refineries.
5. Coordinated terrorist attacks on critical enerdyastructure in the U.S. or abroad.

Although the U.S. has strategic stockpiles of croiflehese are not always useful in a supply
disruption. For example, the U.S. Strategic Petnol Reserve (SPR) would not protect the U.S.
against a lengthy oil supply disruption. In adshtithe SPR may not be particularly helpful for
some short-term disruptions either. Commander &tud?eck Jr. of the U.S. Navy prepared a

12350urce, Transportation Energy Data Book, Editién 2
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report titledThe U.S. Strategic Petroleum Reserve - Needed @sandgCounter Today's
Threats to Energy SecurityT his report describes some limitations of th&@SP

“Specifically, the SPR’s concentrated location ajdhe Gulf Coast, its inability to
directly send oil to all refining areas in the Usit States, strategic vulnerabilities in its
existing distribution pipelines, its size and lieditpumping capacity, and the absence of
refined fuels as part of the SPR all combine toertAke SPR increasingly unable to
protect the United States from major disruptionsiirsupply.™?

A fuel shortage experienced in North Carolina feilag Hurricane Katrina provides an
example** In order for North Carolina to use oil from thBfSin the immediate aftermath of
Hurricane Katrina, the oil would have had to bendiawn from the SPR in a flood damaged
area, and processed at a refinery at a time whery nefineries near the SPR were damaged by
Hurricane Katrina. The refined petroleum prodwetsild then have had to be transported to
North Carolina. This too would have been probleocsince North Carolina receives about 90
percent of its motor fuels through two pipelindge(Colonial and Plantation). Both of these
pipelines were temporarily shut down for severaisdfallowing Hurricane Katrina.

For the U.S. as a whole, pipelines are criticalgioickly moving oil and fuel between regions.
For example, in the year 2000 pipelines moved &ilywall of the crude oil and about 70 percent
of the gasoline, diesel, and other refined prodtictdere on the west coast, the energy
infrastructure is logistically separate from thstref the country, as shown in Figure £5.

Because the SPR sites are located along the GabltCihiey can not quickly provide oil to
Washington State during an oil supply disrupti®dashington State is almost entirely dependent
on oil delivered via tankers and barges to refasgrand oil from the Trans Mountain Pipeline
from Canada. The crude oil pipelines from the @dhast do not transport oil to U.S. refineries
on the west coast. Therefore, crude oil would ftbemSPR would instead have to be transported
either via roads in tanker trucks, or via tankerd barges through the Panama Canal.

For the distribution of finished products (gasolare diesel), Washington State relies on the
Olympic pipeline, barges, and trucks. If any & thitical infrastructure is seriously damaged, a
fuel supply disruption could occur. The major mefil products pipelines (pipelines that transport
gasoline and diesel from refineries to local fustrtbution centers) do not transport refined
products from Gulf Coast refineries to the northiwelhe west coast gasoline/diesel
supply/demand balance is fairly tight and the istinacture provides only limited flexibility to
accommodate short-term issues. If there are pmbbd one or more refineries, or if the refined
product pipeline is damaged, there is no quick rarisim for the energy industry to respdhd.

13 Commander Bruce L. Peck Jr. of the U.S. Navy, Tt# Strategic Petroleum Reserve Needed Changes to
Counter Today's Threats to Energy Security, Margh2D06,
http://www.strategicstudiesinstitute.army.mil/ptd8/ksil456.pdf

1% Source: Implementing the Most Effective Transportation Dathanagement (TDM) Strategies to Quickly
Reduce Oil Consumptipdanuary, 2007

15 Allegro EnergyHow Pipelines Make the Oil Market Work —Their Neivg Operation and Regulation
Memorandum Prepared for the Association of Oil Ripes And the American Petroleum Institute's Ripel
Committee, December 2001.

16 Allegro Energy, December 2001.

YSource: Richard RabinoWwhe Liquid Pipeline Industry in the United Statéghere It's Been, Where It's Going
A Report prepared for the Association of Oil Pipeds, 2004.
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Figure 4.5 — Schematic of Major Pipeline Movements
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for the Association of Oil Pipe Lines And the Antam Petroleum Institute's Pipeline Committee, Ddamr2001.
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4.4 Transit Agency Energy Security Risks

During a fuel supply disruption, a transit agen@yrface its own fuel shortage. King County
Metro has a fuel supply of about two to three daysts fleet of 1,300 buses, and so similar to
the general population at large, transit agendiesieavily reliant upon just-in-time delivety.
Lack of fuel could provide an additional constraintthe ability of transit providers to increase
either peak or off-peak service during an emergewbych was a concern of some transit
agencies in North Carolina following fuel supplgmiptions there several years agdn

addition, rising fuel prices increase operating€dasr transit agencies. These rising costs could
require transit agencies to cut service, increasesf or secure additional operating funds
elsewhere.

Washington State has an energy emergency plaeddak Washington State Energy Assurance
and Emergency Preparedness Plan. This plan, whjptepared by the Energy Policy Division
of the Washington State Department of Communitad€; and Economic Development
(CTED), prepares the state to address energy emzege ranging from blackouts to pipeline
explosions to petroleum shortages. King County hbss a fuel conservation policy that governs
procedures the County would follow during a natldoel crisis?® This policy was made
effective in 1991. This policy statement indicatesv fuel for county vehicles will be

prioritized during a national fuel crisis and assigigency roles and responsibilities. However, it
is unclear the degree to which these plans andipslwill be enable a rapid and effective
allocation and prioritization of scarce fuel supplin a serious emergency. In North Carolina,
which also has a state energy contingency planedooal agencies had difficulty securing fuel
when fuel supplies were disrupted after Hurricariia?*

Increasing the availability of mass transit sertlta is not dependent on petroleum can increase
the energy security of our transportation systemthe region.

4.5 Gasoline and Diesel Cost Savings from VMT Reduction s

Currently, daily vehicle miles traveled (VMT) inghiegion totals about 81 millidA. This
includes light duty vehicles (passenger cars amks), heavy trucks, buses, and motorcycles.
Assuming that about 88 percent of VMT is from lighity vehicles (using the vehicle mix
indicated in Table 3.1), and the average light dietgt fuel economy in 2007 was about 20.2

18 Source: Implementing the Most Effective Transatioh Demand Management (TDM) Strategies to Quickly
Reduce Oil Consumption, January, 2007

¥ Source: Implementing the Most Effective Transgtion Demand Management (TDM) Strategies to Quickly
Reduce Oil Consumption, January, 2007

2 Source: Implementing the Most Effective Transgtion Demand Management (TDM) Strategies to Quickly
Reduce Oil Consumption, January, 2007

Z Source: Implementing the Most Effective Transgtion Demand Management (TDM) Strategies to Quickly
Reduce Oil Consumption, January, 2007

% This includes Kitsap County; estimated regional Wfdr 2006. Source: Puget Sound Regional CouRciget
Sound Trends, August, 2007.
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miles per galloff, annual expenditures on diesel and gasoline figint tluty vehicles in the

region total about $4.7 billion a year at currardlfprices. Because our region does not does not
produce any oil, the majority of expenditures oadli@e or diesel are exported to other parts of
the country or world.

Regional modeling indicates that the ST2 plan keitluce daily regional VMT by about 862,000.
At current gasoline and diesel prices of about 34 8allon for gasoline and $4.93 a gallon for
diesef*, and using the U.S. Energy Information Administna’s forecast of light duty fleet fuel
economy in 2030, gasoline and diesel savings wammated. This VMT reduction would result
in a regional reduction in gasoline/diesel expamdid of about $41 million per year. Should
gasoline and diesel prices continue increasinpg@gltave over the past several years, the
savings would be even greater. In addition, bezaus region does not produce any oil, the
majority of expenditures on gasoline or dieselkgagted to other parts of the country or world.
This contrasts with our power generation, the nigjaf which is locally produced and therefore
most expenditures are recycled back within thestat

4.6 Conclusions from Energy Security Analysis

This analysis has found several energy securitgfitsrthat could result from expanding high
capacity light rail transit in the region. Theselude:

Increased diversification of non-petroleum basesrg@ynsources for transportation.

— The U.S. west coast is rapidly increasing its feeail imports, as Alaskan oll
production declines.

— There are several security risks due to this deparelon oil, such as geopolitical
disruptions, inadequate petroleum refining or pssagg capabilities, peak oil,
natural disasters, or terrorist attacks on criteargy infrastructure.

— The Puget Sound region may be particularly vulnereioil or fuel supply
disruptions because the region is not well-conmetalomestic energy
infrastructure in other areas of the country.

— High capacity transit that relies on electric poweneration will help the region
work toward being less dependent on imported oil.

Retaining more money within the state rather theindpexported out of the state or

country due to expenditures on oil or fuel.

— Currently, expenditures on gasoline and dieselighit duty vehicles in the region
are estimated at about $4.7 billion a year.

— Expansion of light rail would reduce VMT in the reg, reducing regional
gasoline/diesel expenditures by $41 million peryea

% Source: U.S. Energy Information Administratiord80Annual Energy Outlook, fuel economy light dutyck for
2007.

4 Source, Washington State Department of Communiggle and Economic Development, Energy Policy
Division, Biweekly Energy Status Report, July 1008.

Page 21 DRAFT — 8/05/2008



5. Mobility, Land Use, and Other Potential Benefits

The purpose of this section of the report is tddoupon the technical GHG analysis described in
Section 3 and discuss the following:
Demographic and economic shifts that are and wittioue to increase transit
demand in the future;
The relationship beween LRT service and VMT; and
Supportive policies that can significantly improv®IT reduction.

The goal is to provide a larger context for theeasment of sustainability, the likely effects that
will result from the implementation of the ST2 plamd the support ST2 can provide for other
policies that can further reduce VMT.

5.1 Background

Several structural shifts are changing people’'sepeaces concerning how they travel and where
they want to live and work (i.e., travel and looatdemands). Various trends are increasing the
costs of accommodating additional vehicle travaltjpularly under urban-peak conditions) and
the value of alternative modes. The emerging trémclade an aging population, rising fuel
prices, increasing traffic congestion, rising comstion costs, increasing environmental and
health concerns, and changing consumer preferehbesalternative modes that are becoming
increasingly valued include walking, cycling, pubiransit and telework (telecommunications
that substitutes for physical travel) and more ssitde, multi-modal locations. Meeting these
demands benefits consumers directly, and to theedddat it reduces per capita vehicle travel
and time spent traveling, it benefits society ljua@ng problems such as accidents, fossil fuel
consumption, and pollution emissions.

Sustainable transportation refers to a transportaystem that balances economic, social and
environmental objectives. This requires evaluatiat takes into account all significant impacts
and costs, including those that are indirect and kerm. This is a challenge, because it requires
more comprehensive analysis than is normally peréal, and also an opportunity for more
integrated planning that results in more optimalislens.

Sound Transit can play a key role in defining anglementing a sustainable transportation
vision. It currently plays a unique role, providirggional transportation services, which tend to
be the most constrained and most costly compoménite transportation system, and which
must be integrated with local and state transporigirograms. By helping to create a more
efficient and diverse transport system, Sound Tr@nsvides significant economic, social and
environmental benefits.
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5.2 Travel Demands Shifts

Travel demandefers to the type and amount of travel activiigttpeople would choose under
particular circumstances, taking into account feciuch as the prices (for vehicles, fuel,
parking, road tolls, transit fares, taxi fares,)edénd the quality of travel options available.&n
land use decisions both affect and are affectetlawel demands, they are also likely to change.

Table 5.1 summarizes these facto

IS.

Table 5.1 - Trends Affecting Travel Demands

Factor

Population agingThe baby boom is
reaching retirement age and the elderly
portion of the population (over 70 years) i
growing.

By 2030 PSRC estimates that the
population of people 65 and older will
increase to 16.8% of the total population.
Up from 10.7% in 2010.

Travel Impacts

As people retire they tend to drive less,
particularly during peak periods, and

5 eventually their ability to drive declines ang

demand for alternative modes increases.
People 55-64 tend to drive about 20% less
than those 20-55, while people older than
tend to drive 50% less. Source: FHWA

Land Use Impacts

Many older people are moving
to smaller homes and more
accessible, walkable
neighborhoods with good
transit service.

55

Rising fuel pricesFuel prices have
increased substantially in recent years an
are likely to stay high in the future.

Per capita vehicle travel is declining for the

dfirst time in decades. Motorists are choosir

more efficient vehicles. Demand for
alternative modes is increasing.

Demand for more accessible
cand transit-oriented
development is increasing.

Environmental concernd/any
jurisdictions, including Seattle and
Washington State, have targets to reduce
emissions and loss of greenspace.

These goals and objectives justify polices,
planning practices, and personal behavior
changes that reduce motor vehicle travel a
encourage use of alternative modes.

These goals and objectives
justify polices and planning

ndractices to create more
accessible, multi-modal
communities.

Increased congestioMany roads and
parking facilities have become congested
and capacity expansion costs are increas

Congestion limits urban-peak driving
distances, and increases demand for
nglternative modes, particularly grade-
separated public transit and telework.

Congestion discourages longd
distance commuting and
dispersed land use
development.

Increase urbanizationAn increasing
portion of the population lives in urban
areas.

Urban residents drive less and rely more o
alternative modes, including walking,
cycling, public transit.

nMore people are choosing
urban locations and suburban
communities are urbanizing.

Health concernsHealth officials and

value of reduced driving and increased
walking and cycling.

Increases demand for walking and cycling

consumers increasingly recognize the healffcilities, and may result in conflicts among

users.

Increases demand for walkab
and bikeable communities, an
transit-oriented development.

QD

Changing preference®riving and
suburban living are less glamorized, and
alternative modes and urban living less
stigmatized.

Many consumers will consider transportati
alternatives, such as walking, cycling, pub
transit and telework.

biMany consumers will consider

ichousing alternatives, such as
small-lot homes, townhouses,
condominiums, etc.

Service qualityConsumers are accustome
high quality services and technologies.

dPeople expect transportation services to
respond to their needs and preferences, a
will pay a premium.

Consumers will pay to live in
ndcommunities with features suq
as walkability and quality
transit.

>

New technologiedNew technologies can
provide information and automation.

New devices can provide travel informatio
navigation and automated fee payments.

T

,Multi-modal locations become|
more accessible.
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Virtually all of these shifts increase demand fidermative modes, particularly among
discretionary travelers, that is, people vdoolld use an automobile. This does not mean
automobile travel will disappear, but it does hight the need for providing alternative modes
as the patterns of activity affecting travel belawhifts over time.

5.3 Relationship between Transit, VMT and Supportive
Strategies

One critical component in the evaluation of greerdgogas emissions is the reduction in vehicle
miles traveled. Section 3 of this sustainabilégessment describes the traditional approach used
for ST2 that made use of the ST2 travel forecastingel in conjunction with standard air

guality methodologies and tools. However, itlavorthwhile to look outside the Sound

Transit experience to other locations to see wag of additional VMT reductions could be
achieved if supportive policies were enacted tgtment the rail expansion included in ST2.

Research shows generally that regional VMT in sitih mature rail systems tend to be higher
than for those cities without mature rail systerife following two figures (Figures 5.1 and
5.2) were taken from thiRail Transit In Ameria study by the Victoria Transport Policy Institute
and show the mode share and resulting average VM €apita for cities with varying levels of
rail transit.

Figure 5.1 — Work Trip Mode Share by City

60%

50% -

"Large Rail"

40% A

30% -

2096 | Small Rail B Bus

Transit Commute Mode Share

10% -

Source: Litman, Todd, Victoria Transport Policytihge, Rail Transit In America, A
Comprehensive Evaluation of Benef806.
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Figure 5.2 - Per Capita Annual Vehicle Miles Travetd (VMT)
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Source: Litman, Todd, Victoria Transport Policgtitute,Rail Transit In America, A
Comprehensive Evaluation of Benef2606.

A more detailed investigation of the Portland Metrea with respect to VMT provides an
example of the level of impact that can be achiemedVT reduction when a number of factors
are at work concurrently. Figure 5.3 comparesl&udts VMT per capita to the national
average with Portland generally averaging about3 @ercent lower VMT than the nation.
While a number of factors have contributed to Rodls low VMT per capita, two of the more
critical elements are the provision of high quatignsit service (44 miles of LRT, downtown
streetcar, local and feeder bus) and effective lesgdcontrols.

The urban growth boundary has resulted in 30 péxdfeall regional jobs being located within 3
miles of the Portland Central Business District BT his level of employment density i€
the nation for large metropolitan areas (Glaesahr et al, 2001). Likewise the
implementation of the urban growth boundary haslted in increased population density. A
study of the travel patterns of people living inrtRmd showed people in the most urbanized
neighborhoods tend to travel only a third as mailgsias those in the least urbanized
neighborhoods (Lawton 2001).

Currently, Seattle area residents average 23.9 dalilicle-miles traveled, compared with 17.1 in

New York, 19.9 in Portland, and 23.0 in Los Angel@SHWA'’s Highway Statistics 2006 report
(www.fhwa.dot.gov/policy/ohim/hs06/xIs/hm72.xIs).

Page 25 DRAFT — 8/05/2008



Figure 5.3 - Portland’s Vehicle Travel Trends
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Source: Metro, Daily vehicle miles of travel (DVMT)/perdonPortland and the US, Oregon Metro
(www.oregonmetro.ggy 2008; at www.oregonmetro.gov/index.cfm/go/by.web/id75

5.4  Transportation Improvement Strategies

There are many possible ways to improve transportaervices and encourage use of efficient
modes. Some of these are already being implemémtbéé Puget Sound region. Below are
examples:

Improve Transit Service

— More types of public transportation services (r@xpress bus, conventional urban bus,
demand responsive bus, vanpooling, carsharinghaaimg), and taxis).

— More service (more routes, time and frequency).

— Faster service (including grade separation andokgtt operations).

— Service that provides more reliable arrival timedestinations (exclusive rights-of-way)

— Reduced crowding.

— More comfortable vehicles, including smoother rideger seats, cupholders, onboard
WiFi, reading lamps and worktables.

— Ability to serve more people (high capacity transit

Improved transit stations and stops.

— Nicer station buildings and shelters.

— Reduced crowding.

— Improved station services and amenities, suchfesstenents, washrooms, vendors,
WiFi, etc.

— Improved security.
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— Improved wayfinding.

Reduced fares and targeted discounts

— Lower rates for off-peak travel times.

— Discounts for targeted groups, such as frequemsustidents and seniors, so a larger
portion of the population has prepaid transit psisse

More convenient payment systems, such as easyettiaket machines (which accept coins,

bills, credit and debit cards), electronic “smaatds,” and transit passes provided to groups

of students, employees and residents.

Commute trip reduction programs that encourageotiaiernative modes for commute trips,

with features such as parking cash out, flextingktatework.

Improved rider information (such as route, sche@mié fare information, and real time bus

and train arrival information, easily available fmpbile telephone and displays at stations

and stops) and direct marketing programs (whicloerage residents to try efficient modes).

Park-and-ride facilities and promotion programs.

Parking and road pricing, and pay-as-you-drive elehinsurance (where a portion of auto

insurance premiums are linked to miles driven).

Improve walking and cycling conditions.

Many of these strategies can significantly increeaesit ridership. For example, worksites with
commute trip reduction programs that include paglpricing or parking cash out programs
typically have 10 to 30 percent less automobile maning and 50 to 200 percent greater transit
commuting, depending on conditions. Similarly, deapho live or work in transit-oriented
development tend to own 5 to 20 percent fewer aadsdrive 20 to 40 percent less than residents
of more automobile-oriented developments.

Many of these strategies are synergistic (totakictpare greater than the sum of their individual
impacts). For example, improving public transitvéss or parking pricing by themselves may
each only reduce automobile travel by 5 percerttifbonplemented together they may reduce
total automobile travel by 15 percent, because tfingy travelers both the option and the
incentive to shift mode.

Table 5.2 summarizes the travel impacts of varmobility management (also known as
transportation demand management) strategies.rbiffestrategies affect different portions of
total vehicle travel. For example, commute tripuettbn programs only affect commute travel,
which represents about 20 percent of total veltraleel, so a program that reduces average
commute trips by an average of 20 percent thabpamented at 50 percent of worksites will
reduce total travel by about 1 percent (20 peroétraivel x 20 percent reduction x 50 percent of
worksite = 1 percent). The appendix shows a Vgduction analysis framework that could be
used with program implementation partners to agbespotential impact of various strategies on
regional VMT. The expected impact of various €gats would depend on the program design
and implementation.

Some strategies may affect all personal travellaedicle travel, such as pay-as-you-drive

(PAYD) vehicle insurance and registration priciagd fuel tax increases. Some strategies are
particularly effective at achieving a particulajetiive. For example, congestion pricing can
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provide proportionately large congestion reductjdusl tax increases can provide
proportionately large energy conservation and d@onseductions, and PAYD insurance can
provide proportionately large crash reductions carag with their reductions in VMT. A recent
study that evaluates potential vehicle travel amgssion impacts of mobility management
strategies in the Vancouver, British Columbia regjbitman, 2004) represents a model that can
be applied in Western Washington. This model ashin the Appendix.

Table 5.2 — Potential Travel Impacts of Transport @2mand Management Strategies

Strategy

Description

Type of Travel
Affected

Typical

Reduction in

Affected VMT?®

associations

services in a particular area.

Transit service Significantly increase routes, frequency, comfort, Local urban travel 5-15%

improvements convenience, and station quality.

Transit fare reductions| Reduce transit fares, afferounts, encourage | L-0c@l urban persona 2-5%
bulk pass purchases, offer off-peak discounts. travel

Ridesharing programs| Rideshare matching, vanpaaldpment. Commuting 2-5%

HOV priority Provide dedicated HOV or transit laresd other | LOcal urban persona 5-10%
priority features travel (part[cularly

commuting)

Walking and Cycling | Improve walking and cycling conditions in a _Local travel. Also 5-15%

Improvements community. important for transit.

Parking pricing and | Charge motorists directly and efficiently for using All Personal travel 10-30%

management parking facilities, cash out and unbundle parking.

PAYD pricing Charge insurance and registration tagshe All personal travel 5-10%
vehicle-mile rather than the vehicle-year

Road pricing Charge tolls for driving on specifiads, with All travel 10-30%
higher fees during congested conditions

Fuel price increases Increase fuel taxes. Canvemue-neutral shift. All travel 5-15%

Commute Trip Businesses to encourage use of alternative Commuting 10-30%

Reduction commute modes, including flextime and telework.

Freight transport Develop programs to increase fright transport Freight transport 5-15%

management system efficiency

User information Provide convenient informationrontes, Personal travel Varies
schedules, fares and navigation.

Mobility management | Use direct marketing to promote use of alternatiye All Personal travel 5-15%

marketing modes and provide user information.

Smart growth Encourage more compact, mixed, muftitah All travel 10-30%
development to allow more parking sharing and
use of alternative modes.

Transportation Establish member-controlled organizations that| All travel to that area Varies

management provide transport and parking management

Many of these strategies reflect market principfes efficient market requires that consumers
have diverse goods and services to choose fromipesed pricing, and economic neutrality
(public policies do not arbitrarily favor a partiaugood or group). For example, walking,

% Estimating impacts requires application of modethe Appendix.
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cycling and public transit improvements increasescmner mobility options; road, parking and
insurance pricing better reflect costs; and mankipg and smart growth policy reforms reflect
economic neutrality by removing current biases fangpbautomobile travel and sprawl.

5.5 Sound Transit Supportive Programs

The ST2 plan includes various service improvemangccommodate demand growth, and some
incentive programs to encourage shifts to efficrantles. However, it is worthwhile to consider
additional improvements and incentives in respaashifting demands (due to rising fuel prices
and urbanization) and additional planning objedi{gich as accommodating the replacement of
the Alaskan Way Viaduct, and emission reductiogdts). Table 5.3 identifies examples of
integrated service enhancement programs that sheuddaluated in terms of impacts, benefits
and cost effectiveness. Many of these are progthatsvould be implemented by agencies
other than Sound Transit.

Table 5.3 - Transportation Service Enhancement Pragms

Enhancement Moderate Enhancements Major Enhancements
Transit service improvementsSO% more service 100% more service
Transit fare reductions 20% fare reductions 50% fare reductions
Ridesharing programs 20% vanpool subsidies 50% vanpool subsidies
HOV/Transit priority 100 more HOV lane-miles 200 more HOV lane-mile$

$50 million annual expenditures  $100 million annual

Walking and Cycling expenditures

Improvements

Parking pricing and unble portion of parking that i$ Quadruple pprtio_n of

management priced parking that is priced

PAYD pricing Opt?onal PAYD insurance Universal PAYD insurance
available to all & reg. fees

Road pricing C_ongestion pricing on major Congestion pricing on all
highways major urban roads

Fuel price increases 5% annual tax increase 10% annual tax increase
CTR for 40% of employees CTR for 60% of employees

Commute Trip Reduction

Freight transport managemento‘ﬁeCts 20% of regional freight | Affects 50% of regional

activity freight activity
Mobility management Contacts every household bi- | Contacts every household
marketing annually annually
Smart growth 50% of new development in 80% of new development ir

transit-oriented communities transit-oriented
communities
Serving 40% of worksites Serving 60% of worksites

Transportation management
associations

Additional modeling could estimate the maximum @ases in transit ridership and reductions in
total vehicle travel that could reasonably be adkdewith policies and programs that are

considered cost effective, taking into accounta#its and benefits (congestion reductions, road
and parking facility cost savings, consumer savengs benefits, accident reductions, etc.). This
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can be based on examples of individual strategesiell as analysis of cumulative impacts of
comprehensive programs in other regions that hawe tnansit-oriented transportation systems
and land use patterns.

Many mobility management strategies require aabiosupport by other levels of government,
or organizations, as summarized in Table 5.4. $aggests that Sound Transit will need to
build partnerships and provide leadership to img@ethis vision.

Table 5.4 - Transportation Enhancement - Implementaon Responsibilities

Enhancement Local Regional State/Federal Businesses

Transit service Improve local Improve regional Provide more funding

improvements services services (expanded | options

light rail system,

higher service levels
on commuter rail and
express bus systems

Transit fare reductions Increase funding Increasdihg Provide more funding

Ridesharing programs Implement Provide support

HOV/Transit priority Shift surface street | Shift highway lanes Shift highway lanes
lanes

Walking and Cycling Improve local Improve regional Increase funding Provide support

Improvements facilities and increasg facilities. Increase
funding fundlng

Parking pricing and Implement at Provide incentives Provide incentives, | Implement at

management municipal parking and support. such as a per-space | commercial
and change zoning parking tax option. buildings
codes

PAYD pricing Change insurance

regulations

Road pricing Implement in cities | 'MPlement on Provide supporting

regional highways. | legislation.
Implement on state
highways.

Fuel price increases Apply local option | APPly regional fuel | Implement gradually
fuel taxes taxes increasing carbon or

fuel tax.

Commute Trip Reduction  Require and Require and Require and Implement
encourage encourage encourage

Freight transport Require and Require and Require and Implement

management encourage. Provide | encourage. Provide | encourage. Provide
supportive services. | supportive services. | supportive services.

Mobility management Implement,_or

marketing support action by

others.

Smart growth Require and Require and Require and Implement, and
encourage. Provide | encourage. Provide | encourage. Provide | apply to location
supportive services. supportive services. | supportive services. | decisions.

Transportation Require and Require and Support and

management associatiofisencourage. encourage. participate.

This table indicates the organization responsibleiiplementing transportation enhancements.
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7. Appendix — VMT Reduction Estimation Framework

Table 7.1 presents an example of a framework thatidoe used with partnering agencies to
help evaluate various strategies that could beemphted in conjunction with ST2 to provide
further benefits. The partner agencies would waitk Sound Transit to identify the scale of the
programs in order to estimate potential impactshss VMT reductions possible from the
implementation of various strategies. As descripediously, many of these strategies require
leadership, action, or support from other agengigsdictions, or organizations.
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Table 7.1 — Example of Collaborative Framework to Etimate Potential VMT Reductions from Various Straegies

Sector Sector Total

Strateqy Sector Energy Growth Impacts Baseline 5-year | 10-year | 15-year | 20-year Savings
Baseline Secto Mileage Energy Emission
Annual Energy| Reduction by | savings by | Reduction byFirst year Total Annual
Growth Rate Participants | participants| participants|takeup rate. Energy Saving{

MM Programs & Institutional
Reforms Total 100% 1.5% 10% 10% 10% 10% 20% 30% 40% 50% 3.6%
Employee Trip Reduction
Programs Commuting 18% 1.5% 20% 20% 20% 10% 25% 40% 55% 70% 1.7%
School & Campus Transport
Management School & Campus Travel 3% 1.5% 15% 15% 15% 30% 40% 50% 60% 70% 0.3%
Tourist & Special Event Transport
Mgt. Tourist Travel 5% 2.0% 15% 15% 15% 20% 30% 40% 50% 60% 0.4%
Freight Transport Management Freight/Commercial 15% 2.0% 10% 20% 20% 10% 25% 40% 55% 70% 1.5%
Aviation Transport Management  |Air Travel 2% 2.5% 5% 15% 15% 10% 20% 30% 40% 50% 0.1%
Transportation Management Commuters to Major
Association Commercial Centers 5% 1.5% 20% 20% 20% 10% 25% 40% 55% 70% 0.5%
Commuter Financial Incentives Commuting 18% 1.5% 15% 15% 15% 5% 15% 30% 45% 60% 1.0%
Distance-Based Pricing Road Vehicles 85% 1.5% 9% 9% 9% 0% 100% 100% 100% 100% 8.1%
Distance-Based Emission Fees Road Vehicles 85% 1.5% 2% 4% 15% 0% 100% 100% 100% 100% 3.6%
Optional PAYD Insurance Personal Vehicle Travel 80% 1.5% 2.5% 2.5% 2.5% 0% 50% 100% 100% 100% 1.8%
Mandatory PAYD Insurance Personal Vehicle Travel 80% 1.5% 10% 10% 10% 0% 100% 100% 100% 100% 8.5%
Fuel Tax Increases Road Vehicles 85% 1.5% 3% 7% 5% 0% 100% 100% 100% 100% 6.3%
Road Pricing Congested Roads 20% 2.0% 20% 25% 25% 0% 10% 20% 30% 40% 1.3%
Parking Pricing Personal Vehicle Travel 80% 1.5% 20% 20% 20% 10% 20% 30% 40% 50% 5.7%
Mobility Management Marketing Personal Vehicle Travel 80% 1.5% 7% 7% 7% 0% 100% 100% 100% 100% 5.9%
Transit Improvements and
Incentives Urban Commuting 10% 1.5% 10% 10% 10% 10% 20% 30% 40% 50% 0.4%
High Occupant Vehicle (HOV)
Priority Urban Commuting 10% 1.5% 10% 10% 10% 2% 10% 15% 20% 25% 0.2%
Ridesharing Commuting 18% 1.5% 7% 7% 7% 20% 40% 60% 70% 80% 0.8%
Nonmotorized Improvements & Personal trips Under 5
Encouragement Kilometres 5% 1.5% 10% 10% 10% 20% 35% 50% 60% 70% 0.3%
Telework/Flextime Commuting 18% 1.5% 7% 7% 7% 20% 40% 50% 60% 70% 0.7%
Land Use Management Strategies [Road Vehicles 85% 1.5% 20% 20% 20% 20% 30% 40% 50% 60% 7.7%
Carsharing and vehicle rentals Personal Vehicle Travel 80% 2% 40% 40% 40% 1% 2% 3% 4% 5% 1.1%
Car-Free Planning and Vehicle
Restrictions Local Street Travel 4% 1.0% 10% 10% 10% 0% 4% 6% 8% 10% 0.0%
Traffic Calming Local Street Travel 4% 1.0% 5% 5% 5% 10% 20% 30% 40% 50% 0.1%
Traffic Speed Reductions Road Vehicles 85% 1.5% 2% 4% 4% 10% 50% 75% 100% 100% 2.9%
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