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traveling Phoenix car-free
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contemplate better transport




Existing rail system: slow between downtowns
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Freight rail right of way
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New express tracks connect N PHX to Mesa
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first time light rail will be

—faster than driving
between any two points,

anywhere in the valley
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1. Survey existing conditions

On-the-ground survey via bike
a collecting utility locations, grade
" changes, and up-to-date statuses

Utilities survey (without city data
layers) via photos, maps, and GIS
" data, incl. airport 65dba boundary

5 i official websiteofthe United States government Hsrs's b you KD

St BaseMap  Soecton  Resuts O

Work Area Profile Analysis
Workers: Employed in Phoenix-Mesa-Chandler,

Ridership survey from Census
C work and home data and existing
" transit ridership GIS layers

Speed survey via opportunistic
speedometer recording and
" manual Shortcuts data collection




drawn line segments

2. Test assumptions

To create the alignment,

| created a python script* in GIS to
build tracks from line segments with:

~ Curves dynamically updated based

on radil attributes oython-drawn tracks

> Track center offsets for double
tracking and more

> Track gauge, loading gauge, and
clearance envelope

*created beginning 2022 before LLMs made vibecoding easy



2. Test assumptions

A table of track segments... ...used as model inputs... ...create time estimates and diagrams

Regional rail time-distance diagram

Downtown Tempe & Mill Ave/3rd St

Light Rail Alt 1

speed diagrams

nnnnnnnnnnnnn

Segment 012 Segment 329

WB light ralil EB light rail
785ft length 2,300ft length

500ft radius na radius . . f f
time-distance il
diagrams o Y

— Eastbound altes
tight rail-actuat-speed

i Tsmi 2mi 25mi ami asm ami asmi Smi ssm omi esmi 7mi 7sm ami asm omi

z £s

H £ 3

5 53

H s 2

L g2

> E =

& e 3

W B o I O - Eastbound alternative 2 speed diagram
ami asmi omi
5 @

Segment 155

450ft length
300ft radius min between downtowns \/

(Chase Field to Mill Ave)

time estimates



3. Acknowledge and approximate unknowns
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4. Craft a compelling narrative
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5. Address stakeholders’ visions & concerns

04, 3 8 % 2 X
more jobs within 30 min
of downtown Tempe

|||||||||||||||||||||||||||||||||||
ooooooooooooooooooooooooooooooo

more people within 30 min
of 44th St/Sky Harbor
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Decades of commuter and intercity rail studies
All plan the Phoenix to Tempe corridor as a network trunk
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Commuter/intercity rail could share light rail tracks

Light rail
Planned commuter ralil

Shared commuter / light rail
Streetcar

Sky Train

Freight rail right of way
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8. Translate precedents to local context

he paper addre;

stration. Design elements related to the de
s in joint use corridors, currently op
Design elements examined in existing and under con
separation, intrusion fences, crash walls, retaining w
Recommendations for future action in regard to design and operation are developed based on the SUMMARY: This final rule amends FRA’s pass;
findings of the survey of the current practice. To ass
examples from existing LRT systems oper:
construction is provided. The authors hope that this paper might serve as the
developing official d

This documentis scheduled to be published in the
Federal Register on 11/21/2018 and avallable online at

112018:25020, and on govinfo.gov
CROSSINGS AND SHARED CORRIDORS
4910-06-P
DEPARTMENT OF TRANSPORTATION
Federal Railroad Administration
Parsons Brinckerhoff Quade & Douglas, Inc 49 CFR Parts 229, 231,236, and 238
[Docket No. FRA-2013-0060, Notice No. 3]
Zeta-Tech Associates, Inc.
RIN 2130-AC46
AICP, Parsons Brinckerhoff Quade & Douglas, Inc Passenger Equipment Safety Standards; Standards for Alternative Compliance and

High-Speed Trainsets

sses current practice in shared use of rail corridors. For this purpose the paper AGENCY: Federal Rairoad Administration (FRA), Department of Transportation
tory of such corridors performed recently for the Federal Railroad (DOT).

construction of light rail transit

ing or under construction, are discussed ACTION: Final ruke.

ruction joint use systems include grade

grade crossings, and drainage facilities.

ger equipment safety standards using

the LRT designer with new projects,

ing in shared corridors or such systems under a performance-based  approach to adopt new and modified requirements governing the
tstep in

jn criteria and standards governing transportation corridors shared by construction of conventional- and high-speed passenger rail equipment. This final rule

LRT and freight railroad operations.

adds anew tier of pass

nger equipment safety standards (Tier I11) to facilitate the safe

INTRODUCTION implementation of nation-wide, interoperable hig

speed pass:

ger rail service at speeds

In the last 20 years the light rail transit (LRT) systems, previously known as trolley operators, v to 220 mph. Whike Tier III trainscts must operate in an exchsive right-of-way without
have been reintroduced in urban areas of increasing population density. Such urban areas have

utilized highways and roadways to their ful exi
unfeasible or of lower cost-effecti r
LRT, utilizing a few
volume operations. It has provided an emerging m .
witha mgoml de\elnpn\:l\\mun of meeting future transit demands, to supplement and replace This final rule also establishes crashworthin
s of transportation and to revitalize declining existing urban centers.

The flexibility of the LRT of mixing with tra n
speeds, enable it to take advantage of existing rail corridors and relatively lower

existing

relatively hi

affic capacity and adding lanes is cither rade crossings at speeds above 125 mph, these trainsets can share the right-of way with
nal transportation and transit planning. The

d for each tip, s also suitable for lov- fieight trains and other tiers of passenger equipment at speeds not exceeding 125 mph.

s transit means that have been reintroduced

s and occupant protection performance

e on ity ateosts, while also achieving requirements in the alternative to those currently specified for Tier I passenger trainsets.

e Together, the Tier 11l requirements and Tier I altenative crashworthiness and occupant

costs. The number of transit project systems constructed in either abandoned o active freight rail ogether, the Tie quireme! i Tier 1 abiernative. crastworthire: oceup
tes has increased in the last two decades. As this paper is being .

written, several transit systems within freight-LRT shared corridors are in construction or in protection requirements. remove regutory barrers and enable use of new techological

various stages of planning and design. This trend is anticipated to increase due to the
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TRANSIT COOPERATIVE RESEARCH PROGRAM

Shared Use of Railroad
Infrastructure with Noncompliant

i The perfect test case for shared mainline/light rail

Booz| Allen | Hamilton

In 2000, the FRA shared 6 requirements to grant simultaneous joint use:

New Jersey Institute of Technology
Newark, N]

Pubic ransit « al

2008

Research sponsored by the Federal Transit Administraton i cooperaton

TRANSPORTATION RESEARCH BOARD an

Copyright National Academy of Sciences. Al rights reserved.
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Federal Railroad Administration StdS-
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Joint State Safety Oversight (SSO) and Rail a\\O\N Eur
Transit Agency (RTA) Workshop

October 25, 2017

By

John J Mardente,

Westin Arlington Gateway Hotel LR’\'S mee’( eWN SeN‘Ce
Arlington, VA 7 erm

Federal Railroad Administration (FRA), Department of Transportation (DOT). FRA Offlce Of SafEty/ ASSUranC@, Comp/iance

ACTION:

Final rule and policy statement

Note: the FRA has confirmed that even if systems are under their rail safety jurisdiction, they are not
necessarily under other FRA jurisdiction, including liability, labor, and retirement regulation.



9. Learn from sharing and iterate

Technical detall clutter...

Express light rail adds no cost to ADOT’s plans

ADOT is considering two alternatives:

Alt 1: UPRR allows ADOT to share freight track Alt 2: UPRR doesn’t allow track sharing
Ld ks
Shared: freight + commuter Exclusive: light rail . Ex‘c\uslve: freight Shared: c.()mmu(er+llgr;l rail
Express light rail could happen independently: Efficiencies when commuter & light rail share track:

PN T SO AU SN ST — IR SN

~ $455m total express light rail project cost*

+

1.7k new daily riders necessary to best cost/rider of CapEx +

17k order of mag. higher; more realistic approx. of new daily riders

The most cost effective transit project in the country?

Express light rail on its own: Combined with commuter rail:
~ $455m total express light rail project cost* + $0m no additional cost versus ADOT plans
Only 1.7k new daily riders necessary to best Seryjso—=ns Lol adaubssidiond G000 af veilliona
CapEx cost/rider for ni

- - At 17k new daily riders, ~$27k cost/rider would More
~$27k  ~cost/rider assuming 17k riders (less than 2nd Ave Subway) - $ Reg a rd Iess, It wo u Id be eXt be better than Second Ave SUbway I’idel’:

Commuter/intercity rail would lose out on the And
reliability benefits of double track and exclusive $100
passenger tracks build

* excludes right of way acquisition and contingency

Alt 1: Light rail as a separate project

Shared: freight + commuter

~ $455m total express light rail project cost*

Only 1.7k new daily riders necessary to best

CapEx cost/rider

At 17k new daily riders, ~$27k cost/rider would

be less than Second Ave Subway

* excludes right of way acquisition and contingency

* excludes right of way acquisition and contingency

Alt :

g (= E
2 ; e ~ nn
Exclusive: freight Shared: commuter + light rail m +

total express light rail cost, separate from ADOT plans no additional cost vs ADOT plans when combined

+ $0m no additional cost versus ADOT plans

Service could start without $100s of millions
for new trains, maintenance facility, and yard

More competitive for FTA grants: more
ridership at the same cost

... evolves to key outcome highlights



100+ 50+

person contact list

stakeholders consulted

AECOM

Arizona Department of Transportation
Arizona State University

Arnold Ventures Foundation

City of Mesa, AZ

City of Phoenix, AZ

City of Tempe, AZ

Friends of Transit

Jacobs

Maricopa Association of Governments
Public Interest Research Group
RUMBO Community Group

Rio Grande Plan

Shared Use Mobility Center

TYLin

TYPSA

Union Pacific Railroad

Urban Phoenix Project
Valley Metro
WSP



Here’s how we start

1

Include this plan as a studied alternative in the
B ongoing ADOT intercity rail study

2 Safeguard rights-of-way, most urgently the parking
B |ots adjacent to the UPRR right of way in DTPHX
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Urban Phoenix Project

urban spaces forevernjone. |
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Raising awareness;and‘i_nspiring actioen for qugﬁty
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About Events Newsletter Take Action Volunteer Contact ©@ <

Advancing urbanism in the desert since 2011.

Creating a more livable city is core to what we do. We've had a
number of wins in Phoenix over the years, from protected bike
lanes to getting casitas permitted city-wide.

.
N
N
| b —
| |
» Advocates
a
|
[ |

the fastest way between downtowns

DTPHX Chase Field + Footprint Center Sky Harbor
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Tempe + ASU
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ARIZODNA

DEPARTMENT OF
TRANSPORTATION

Overview

The Arizona Department of Transportation (ADOT) is conducting the Phoenix to Tucson Intercity
Passenger Rail Corridor Study through a Corridor Identification and Development Program
(CIDP) grant from the Federal Railroad Administration (FRA).

Development Plan (Plan) for proposed
passenger rail service along a 158-mile
corridor between the greater Phoenix and
Tucson regions. The route was selected
through a FRA Tier 1 Environmental Impact
Statement (EIS) and Record of Decision
completed for the corridor in 2016. To view

The study will prepare a Service {

past documents and the results of the Tier 1
EIS, click here.

This study will build upon the previous EIS by
conducting a detailed analysis of
engineering, environmental factors and
operations. It will also include stakeholder
engagement and public outreach to
determine the necessary service

requirements and financial plannii
considerations for advancing intercity
passenger rail between Arizona's two largest
metropolitan areas of Phoenix and Tucson.

ADQT alternative

Planned project



