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Smart Growth & Mobility

Opportunities for Arizona & Maricopa County
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This Afternoon LilL

1. Energy: the Post-Petroleum Era
2. Transportation Trajectories
3. Arizona/Maricopa Opportunities
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1. Energy: the Post-Petroleum Era

Smart Mobility — Arizona & Maricopa County




The Official Forecast LilL

Figure 28. World Liquids Consumption by Sector,
2005-2030
Quadrillion Btu

| i :
Commercial Transportation = 74%

of increased petroleum
consumption

Bl E|ectricity
ll Residential

2005 2010 2015 2020 2025 2030

Source: United States Energy Information Administration, International
Energy Outlook 2008, September 2008




The Official Forecast L;L

Figure 29. World Liquids Consumption by Region
and Country Group, 2005 and 2030

Morth America

Non-OECD Asia India and China will
double their demand
for petroleum

OECD Europe

OECD Asia
Central and South America
Middle East
Non-OECD Europe and Eurasia
Africa

0 10 20

Million Barrels
Oil Equivalent per Day

Source: United States Energy Information Administration, International
Energy Outlook 2008, September 2008




US O1l COIlSllmptiOll (million barrels per day)
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Oil Production w/ANWR

Domegtic Oil Production
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EIA, Annual Energy Outlook 2001; "Potential Qil Production from the Coastal Plain of ANWR," - EI4 Reserves & Production
Division
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The Official Forecast LilL

Figure 3. World Oil Prices in Two Cases, 1980-2030

Nominal Dollars per Barrel
200 : > — $186/barrel
History Projections

High Price Case -13% Consumption

Reference Case

1995 2007 2015

Source: United States Energy Information Administration, International
Energy Outlook 2008, September 2008
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2007 US Oil Imports by Country

Canada Saudi Arabia STABILITY OF
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Remaining OIil Reserves by Country
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Production Cost — Sources of OIll

Production Cost Per Barrel of Oil - 2007

| ! ! ! ! !
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10 20 30 40 50

Source: Brandt & Farrell, UC Berkeley



GHG Emissions — Sources of Oil
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Bottom Line: Energy LilL

» Petroleum demand will far exceed supply
» Prices will rise considerably by 2030
» Prices will also tend to be unstable

» 95% of transportation energy today Is
provided by imported petroleum

» Transportation is the fastest growing
petroleum end use category - worldwide

» Energy security will not be achievable until
we reduce reliance on oil for transportation
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2. Transportation Trajectories

Smart Mobility — Arizona & Maricopa County




Trajectories LilL

» VMT and Traffic Congestion
» Climate Change
» Family Budgets
» Personal Health



1

VMT and Traffic Congestion

Transportation Trajectories




United States

Population & VMT
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Arizona
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Phoenix Valley Freeways U;|lr3

[T/ Data - 2007

Daily yMT = 2000 aSA + 46%
g

Lane Miles + 36%

B

New roads needed to avoid increase in congestion:
412 lane miles per year



Road Building Has Not Reduced Delay L}‘L

Figure 1-6 Growth of Annual Hours of Delay per Capita
Source: Schrank and Lomax 2005.
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United States

Per Capita Traffic Delay Lilr'”
(person hours per year) All Large
Metros

30 |
_— Phoenix

20 |

10 |-

1985 1990 1995 ‘00 ‘03



What about congestion alleviation?La

:




Have you ever noticed...? U;“rj

Predict Growth
|
mmmm \Viden Streets ||| s
\




Induced Traffic




Types of Induced Traffic LilL

Changesintravelroute..................... Immediate
Changes in mode of travel ................ < 6 months
Changes in time of travel ................ < 6 months
Changes in amount of travel  .......... < 6 months

Changes in origins & destinations ...... < 10 years



% of new capacity consumed by

induced traffic... ui“r'”

100% Long Term:
five to 10 years

80%

60% Short Term:

less than five years

40%

20%




If you build it . . .
... they will come



If you build it . . .

... they will come



NP
—9-

Are we responding to traffic

growth...
...0r are we causing It?

"Project & Provide”




Daily Miles of Travel Per Capita

Commute Trips +2.5

5.2 5.0 6.5 8.7 7.7
1977 1983 1990 1995 2001

+11.8
Discretionary Trips

1977 1983 1990 1995 2001 (NHTS)



Daily Trips/Person U;“rz

Source: US 2001 NHTS

Social/ Other
Recreational Yy Commute
27% il 16%6
SYelglele] V4 Family/
Church Personal

10%0 43%0



Daily Miles/Person u§|r3

Source: US 2001 NHTS

Social/
Recreational Other
30%0 12%0
v. Commute
SYelglele] V4 Family/
Church Personal

620 33%0



United States
Annual Rate of Change in VMT

1975- 1985- 1995- 2005- 2006- 2007-
1985 1995 2005 2006 2007 2008




Monthly VMT Trend

September - September

Estimated Vehicle-Miles of Travel by Region - September 2008 - (in Billions)
Change in Traffic as compared to same month last year.

Source: United States Department of Transportation, Traffic Volume Trends,
October 2008
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Bottom Line: Congestion L;|L

» Only about 1/3 of traffic growth has
been caused by population growth

» “Project & Provide” planning was
Intended to respond to demand, but
Instead generated demand

» Highway expansion programs have
not reduced congestion or delay

» The future will not be like the past



Climate Change

Transportation Trajectories

Charlier Associates, Inc.



The Keeling Curve
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Receding Glaciers



Sea level rise due to global warming

Sea level rise over the last century Sea level rise scenarios for 2100

Centimeters Centimetars
8 - 120 - — . .
—— Annual sea level change Solid lines represent vanous scenarios
including changes in asrosols beyond
— S-Year running mean 100 | 1990. Dashed lines show the sce-
narios with constant 1980 aerosol.

.~ 1892a

=12

1880 1900 1920 1940 1950 1980 2100
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Basics: Climate Change 1 L3|L

» Greenhouse gases assoclated with
human activities are contributing to
global warming with potentially
Serious consequences



Basics: Climate Change 2 L3|L

> Scilentific consensus:

v'We must limit global temperature
Increases to no more than 2° to 3° C

v'To do that we must cut GHG
emissions by 60% to 80% below
1990 levels by 2050



;

Basics: Climate Change 3 L;

» GHGs persist In the atmosphere — we
do not start over each year

» If we hesitate to begin reducing GHG
emissions, the amount we have to
reduce In later years increases
EXPONENTIALLY

» What we do now Is more important
than what we do in 2050



Figure 3. The Interior West: Epicenter of Warming in the Contiguous U.S.
(2000 - 2007 Average Temperatures Compared to 20" Century Averages)

-1.7% -15 -12% -.75 —.29




A Warmer West: Five-year Average Temperatures in 11 Western States

Compared to 20™" Century Average
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Ambient Temperature Change
1908 — 2007 (° F)

+ 2.2°

World Western US Arizona



U.S. Greenhouse Gases
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Waste Ind. Process/
Fossil Fuel

Management
2% 9%

Transportation

Agriculture .

8%




: Commercial Transportation
Agriculture 30

Electrical 8% 41%
Generation

20%
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Motor Vehicles & CO2

FiGURE 0-2

ProjecTtED GrOWTH IN CO2 EMissions FROM CARs AND LicHT TRUCKS

170%
160%
150%
140%
130%
120%
110%
100% ¢ Fuel GHG

90%

80% 1990 CO2

70% .
2005 2025 2030

_ Source: EIA 2007.
=% Center for
L Clean Air Policy




Vehicle Technology Alone

Will Not Solve the Problem

ProjecTED GrROWTH IN CO2 EMissions FrRoM Cars aAND LigHT TRUCKS
ASSUMING STRINGENT NATIONWIDE VEHICLE AND FUEL STANDARDS™

*
Witha SeENaTE CAFE LEVELS -- NEW PassenGer VEnICLE FueL EconoMy OF 35 MPG IN 2020
AND CALIFORNIA LLow CARBON FUEL STANDARD OF -10% IN 2020 APPLIED NATIONALLY.
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140%

120%
110% = —— m

o, el
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90%
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70% 1 1 I I

2005 2010 2015 2020 2025 2030

Sources: VMT: EIA with 10% rebound MPG: US Senate, Fuels: C
e mme (Center for
{_f:'lc;ln Air Policy




...Even With Very Stringent
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Fuel GHG
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Sources: VMT: EIA with 10% rebound, MPG & Fuel: Trend Extrapc




Arizona Gross Greenhouse Gas Emissions

All Sources — Climate Action Plan

160.3
Governor’s
Policy
89.0
66.0
back to
2000
levels 50%
below
2000
1990 2000 2020 2040

Million Metric Tons



Arizona Gross Greenhouse Gas Emissions

Transportation Sources

Governor’s

Policy 58 6

35.0

25.3
back to
2000
levels
1990 2000 2020

Million Metric Tons

82.2

below
2000

2040



Annual Growth Rate to 2020:
AZ Vehicle Miles of Travel

3.7%

2.4%

+ 61% in
20 years

> 100% in
20 years

Passenger Freight
Vehicles Venhicles



Bottom Line: Climate Change L3|L

» Arizona will need to reduce emissions of
transportation greenhouse gases

» The required reduction cannot be
achieved through alternative fuels or
new technologies

» Success will require reducing per capita
VMT

» Delay In starting will add to the cost
and will put the state at a competitive
disadvantage nationally



Family Budgets

Unleaded .
g
et 3311

sSuper n ]
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Transportation Trajectories
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Charlier Associates, Inc.



Household Expenditures

Tobacco products and smoking supplies
Alcoholic beverages

Personal care products and services
Miscellaneous

Education & Reading

Cash contributions

Apparel and services

Entertainment

Healthcare

Personal insurance and pensions
Food

Transportation

Housing

% of Household Expenditures







TYPICAL HOUSEHOLD BUDGET
IN 28 METROPOLITAN AREAS

(Expenses as a share of income)

Working Families
All Households Incomes
$20,000 - $50,000

Housing 27 .4% 27.7%

Transportation 29.6%

Food 15.1%

Healthcare 7.7%




Share of Family Income L
Spent On Housing & Transportation L;LJ

Family Income = $35,000 - $50,000

Central City 39 %
Near Jobs 49 %

Away From Jobs 26 % AR



Share of Family Income L
Spent On Housing & Transportation L;LJ

Family Income = $20,000 - $35,000

Central City 22 % LR

Near Jobs 31 % R4

Away From Jobs 37 % 70 %



Family Costs Rising Faster Than ‘-‘l?
Incomes (2000 - 2005) Lir'

Housing + 154 %
Transportation +13.4%
Income +10.3 %



Geographic Distribution of

HOUSE PRICE RISK

EECNEC

LEGEND
0.0% to 10.0%

10.0% to 20.0%

20.0% to 40.0%

40.0% to 60.0%

60.0% to 100.0%
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What do Households Need from
a Transportation System? L;|L

They need access:

» Access to jobs

» Access to housing they can afford

» Access to school, church, friends

» Access to shopping & services

They do not need VMT:

» To drive long miles/day

» To expend $$ on imported petroleum




Bottom Line: Family Budgets L;|L

» Cost of living I1s out of line with
household income for many families

» Transportation costs are the 1st or 2nd
largest cost Iin family budgets

» The market for exurban sprawl has
shrunk... and may be gone entirely

» Where will Phoenix house its growth?



Personal Health

o 07.28.2006 —

Y%

Charlier Associates, Inc.
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Human History 24
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...no matter how hard we try




1985 Obesity Trends*™ Among U.S

Adults | L;llrJJ
\
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U.S. Walk Trips 1977-1995 L;L

*0.3

*+ 8.5

72

Percent

55

Source: Nationwide Personal Transportation Survey, 1995



% of Trips In Urban Areas — 1995
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Pucher J and Dijkstra L. Promoting Safe Walking and Cycling to Improve Public Health: Lessons From The Netherlands and
Germany. AJPH, September 2003;93(9):1509-16.









Higher density and connectivity: lower obesity—
Atlanta study 2004

- - - White male - - - Black male
—— White female — Black female

Average mixed

use, Atlanta :
X _ % ;
D .
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Land use mix

Obesity Relationships with Community Design, Physical
Activity, and Time Spent in Cars

Lawrence D. Frank, PhD, Martin A. Andresen, MA, Thomas L. Schmid, PhD
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Children Are Walking Less and
Becoming Increasingly Overweight

PERCENT
20

Percent of Children’s Trips Made on Foot

4 Percent of Children Who Are Overweight

o]

T T T T T T T T T T T T T T T T T T T T T
1974 78 82 86 90 94 YEAR

Surface Transportation Policy Project Data Analysis - 2001







Walk/Bike to School %‘l?

> 1974: 66% of children
» 2000: 13% of children




U.S. Health Care Expenditures as
Percent of GDP Projections

19.5
16.3 |
Keehan et al: E l I I I I I
Health Affairs
March/April 2008 27: 1960 1970 1980 1990 2001 2007 2017
145-155

Year



Bottom Line: Personal Health L;|L

» Humans require high levels of
physical activity to stay healthy

» The answer is not iIn gyms but in
“active living”

» The design of our built environment
has a major influence on our ability
to be active — especially for children

» This will be one of the most difficult
economic issues of the next 25 years



One Final Point — L
Transportation Trajectories L;‘

We will face these challenges with
less money, not more...
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INgle Purpose\Spendiy




Integrated, Strategic Investment

Public Health

Housing Energy

555

Transportation Environment







3. Opportunities

Smart Mobility — Arizona & Maricopa County

Charlier Associates, Inc.



What is “Smart” Transportation? L;||.-

» Improves personal mobility
» Reduces energy used/mile of travel

» Decouples transportation from
Imported petroleum

> Reduces families’ cost of access

» Uses “smart growth” to improve
transportation system effectiveness

» Uses Integrated investment to avoid
spending at cross purposes



Leading Edge L}llrJJ

» State of Florida
» State of Washington
» State of California
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But... LilL

» Arizona Is unlikely to pursue “growth
management” or regulation

» Local & regional government will bear
significant leadership responsibility

» There will be a national emphasis on —
& funding for — infrastructure



Arizona/Maricopa Directions L;|L

» Improve personal mobility

» Remain economically competitive

» Preserve quality of life

» Provide for children & grandchildren




We Do Have to Address: LilL

» Energy

» Congestion

» Climate Change
» Family Budgets
» Personal Health



Bottom Line: Energy LilL

» Petroleum demand will far exceed supply
» Prices will rise considerably by 2030
» Prices will also tend to be unstable

» 95% of transportation energy today Is
provided by imported petroleum

» Transportation is the fastest growing
petroleum end use category - worldwide

» Energy security will not be achievable until
we reduce reliance on oil for transportation




Bottom Line: Congestion L;|L

» Only about 1/3 of traffic growth has
been caused by population growth

» “Project & Provide” planning was
Intended to respond to demand, but
Instead generated demand

» Highway expansion programs have
not reduced congestion or delay

» The future will not be like the past



Bottom Line: Climate Change L3|L

» Arizona will need to reduce emissions of
transportation greenhouse gases

» The required reduction cannot be
achieved through alternative fuels or
new technologies

» Success will require reducing per capita
VMT

» Delay In starting will add to the cost
and will put the state at a competitive
disadvantage nationally



Bottom Line: Family Budgets L;|L

» Cost of living I1s out of line with
household income for many families

» Transportation costs are the 1st or 2nd
largest cost Iin family budgets

» The market for exurban sprawl has
shrunk... and may be gone entirely

» Where will Phoenix house its growth?



Bottom Line: Personal Health L;|L

» Humans require high levels of
physical activity to stay healthy

» The answer is not iIn gyms but in
“active living”

» The design of our built environment
has a major influence on our ability
to be active — especially for children

» This will be one of the most difficult
economic issues of the next 25 years



Arizona Opportunities

.

a) Location Efficiency

b) Complete Streets

c) Context-Based Design
d) Transit & Intercity Rail



a) Location Efficiency

Arizona/Maricopa Opportunities
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Development Patterns LilL

B Change in Urbanized Land [ Change in Metropolitan Population

Northeast Midwest




Urban Design & VMT LilL

e e » Compact cities
AVERAGE DArLy VEHICLE MILES TRAVELED g e n e rate I eSS
VMT/capita

> The difference
(=>20%) iIs
permanent

30

25

20

10 Most Sprawling Metropolitan 10 Most Compact Metropolitan
Areas Areas

Source: Ewing, PENDALL, AND CHEN 2002, P. 18. Sou rce: G rOW| ng COOIer




Location Efficiency LilL

» Compact regional urban form

» Commercial development focused In
transit-served centers

» Mixed use/functional neighborhoods
» Walkable environments

» New residential growth oriented to
transit-served districts

» Responds to changing demographics
& markets



Changing Demographics LilL

» Married couples with kids no longer
dominant - 23 % of households

» “Empty-Nesters” on the rise

» Importance of the “Creative Class”
v Multi-cultural
v Knowledge-based industries
v Single-person households seek “urbanity”



Housing Supply & Demand LilL

02003 Supply B2025 Demand £ Net New Units Needed

Housing Units in 1000s

D

Attached Small lot Large lot
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NOW IT’S EASIER
The LEM s sponsored by TO OWN YOUR
ILE OWN HOME!

The Institute for Location Efficiency

(ILE) is a national non-profit organization,

founded by the Center for Neighborhood To learn more about the Location Efficient
Technology, the Natural Resources
Defenses Council, and the Surface
Transportation Policy Project. ILE's
mission is to promote strategies that area at: www.locationefficiency.com or
reduce inefficient travel by locating

stores, services, jobs, and homes close

to each other and to public transportation,
so improving the quality of urban and
suburban life. ILE's objective is to promote
better understanding of location efficiency
and its impact on public policy. The
Location Efficient Mortgage® (LEM)

is a trademark of ILE. For more
information, call (614) 2373815

or visit www.locationefficiency.com

Mortgage® (LEM) or for a list of participating

lenders, see the pages for your metropaolitan

contact the |nstitute for Location

Efficiency at: (614) 237-3815.

E‘l FannieMae

Fannie Mae is the largest non-bank finan-
cial services company in the world. It oper-
ates pursuant to a federal charter and is the
nation's largest source of financing for
home mortgages. Over the past 10 years,
Fannie Mae has provided nearly $2.5 trillion
of mortgage financing for over 30 million
families. For more information call
1.800.7FANNIE (1.800.731.6643) or visit

www.fanniemae.com ' !HtrOdUCfﬂg thﬁ'

IEM Location Efficient
Mortgage® (LEM)

it '.;F WA

(& zocz Institute for Location Efficiency.
All rights resemed. 202-0203




Location Efficient Mortgage L;|L

» Backed by FNMA (Fannie Mae)

> Increases home cost/income ratio In
size of mortgage banks will loan

» Does not decrease payments or reduce
Interest rates

» Technically still available, but status In
current mortgage markets is unknown



LEM
Lenders

» Chicago: » San Francisco
v' Countrywide Home Loans v' Countrywide Home
Inc. Loans Inc.
v' Draper & Kramer v' Funding One Mortgage
Mortgage Corp. Corporation
v' National City Mortgage > Los Angeles
Co. v' Countrywide Home
» Seattle Loans inc.
v' HomeStreet Bank v Funding One Mortgage
v’ Countrywide Home Loans Corporation

INncC.



PORTLAND
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b) Complete Streets

Arizona/Maricopa Opportunities
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Complete Streets Objectives LilL

» Economic resiliency
» Household access & mobility
» Personal freedom & opportunity






c) Value-Added Design

Arizona/Maricopa Opportunities
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Why Not: L3|L

» Invest In transportation primarily to
spur redevelopment & reinvestment
In existing urban places

» Invest In transportation in ways that
add value to abutting lands & nearby
neighborhoods



Restaurants

Bon Marche

PARKING

Yees Delorme
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First Street Linear Park




View in High Rise District




d) Transit & Intercity Rail

Arizona/Maricopa Opportunities
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Active Intercity Rail Corridors
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Finally...



Food for thought: LilL

“We are all faced with a series
of great opportunities...

... brillilantly disguised as
Insoluble problems.”

John W. Gardner



2008 Election Outcomes

State & Local Transportation Initiatives




2008 Transit Ballots L!lL

» 23/32 transit measures approved
» Spending authorized = $75 billion

» Examples:
v'$10B for California High Speed Rail
v'$8B for regional transit in Puget Sound
v'$4B for elevated rail in Honolulu

» 12 measures approved earlier in year
(including Flagstaff)
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Everett

Sound Transit 2 — Seattle Region

e Immediate express bus expansions:
17% increase beginning in 2009

e Commuter rail service: 65% more
Tacoma-Seattle capacity

e Expanded light rail system: 36 new

2 | Bellevue

- — miles, creating 55-mile LRT system

e Easier access for transit riders:
Improve access & parking

e Accountability & local control:
binding tax rollback, geographic
equity

e Livable, sustainable communities:
takes cars off roads, reduces
pollution & saves time




Thank You
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