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Global Trends and Transportation
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Demographic/ Economic Shift

Climate Change Technology
Development Social Change

New Urbanization

New Urbanization

Q0 Change in energy
consumption toward O Automated design

0 COVID pandemic O Increased demands

O Clients focus on disruption of supply on infrastructure spur

renewables

(and construction)

holistic projects to
include equity,

chain and inflation
create uncertainty in

megaprojects, the
need for flexible

O Decarbonization of O Change in business access, environment future supply chain procurement models
transportation assets models from - -
: : " . and private capital
and supply chains ownership to “As A Q Evolution in the way Movement toward
Service” people work and localized from O Focus on resilience,
4 Focus on coastal travel patterns globalized economy equity and human
resilience and 3 Influx of data creates : : creates reevaluation scale infrastructure
longevity of low opportunity for more O Aging of society of goods transport escalates
elevation assets informed decisions driving labor
. : : shortages, healthcare Geopolitical O Lower investment in
U Privately led U Proliferation of smart needs and mobility uncertainty rural areas contributes
development and cities solutions to digital divide
financing . :
Q Private led creation of

U Food security

new modes (eVTOL)

0 Housing inequality
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Power Generation

New forms of energy
development like off-shore wind
and solar infrastructure are
reshaping transportation’s role in
clean power generation

ESG Embedded

Trend is accelerated,

particularly around climate-related
and social equity factors, with a
focus on mobility for all.

Emerging Transport/Mobility Technologies
Emerging technologies such as advanced air mobility, new
forms of transport like shared mobility options, ways to pay
for transportation are bringing new customer experiences.

Digital Transformation
Digital transformation to provide
better outcomes for smarter
network and electrification
planning, asset construction,
innovative transportation
alternatives, and optimized
performance, safety, and
sustainability.

Transportation

Electrification
A critical plank to
decarbonization,
electrification is
transforming

how transportation is
designed

Automation } and delivered.
Seeing a rise in broader
adoption of automated
services as sectors such as
roadways, goods movement,
aviation, mobility services
look to capitalize on the
safety, mobility and efficiency
gains that result from
automation.

Partnerships
Progressive partnerships
are extending public
funds and sharing risk.

TEXT: 303-514-4913
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Maximize Funding

Track the Money Helping our customers advance their ambitions
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Add-on Services

InSite

Custom geospatial

PlanEngage

Public engagement

PlanSpend
Capital planning
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£} Fund Navigator Tools

c @ plansper

Office 365

BROWSE PAGE

bt Fund Navigator .
@AECOM Fund Navigator Tools

:::mm.w Fund Navigator
Programs
Client Profiles
Project Profiles

Recent

Subprogram NOFO

Click the top-line buttons at right
to navigate to different modules. E—

To view more information about
the nationwide preliminary
Justice40 data and criteria,
click the button below.

Justice40 Map

Fund Explorer
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Fund Matcher
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Transportation Electrification

Advances in technology are driving AECOM'’s latest campaign

Transportation Electrification

- The use of electricity for all or part of vehicles that are
mobile sources of air pollution and greenhouse gases,
as well as related programs

- Strategic infrastructure investments are necessary to support
forecast increases in EV adoption

- Widespread electrification represents an opportunity to alleviate
existing inequities within communities

With proper planning and modeling, _
transportation electrification be transformative.
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Advancements in vehicle technologies have
created a market where growth is imminent

« EV battery costs have dropped over 80
percent per kilowatt hour, creating a_
more accessible market of not only light
duty vehicles, but also medium duty, N
heavy duty, and transit vehicles. ¢ sl

«  New charging technologies have also
been developed that can provide
iImmense amounts of energy to charge
batteries in just minutes.

«  Emerging technologies are advancing
that promote how renewable energy,
transportation electrification, and
distributed energy resources can all be
harnessed to reinvent how we manage
energy.
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The push for transportation electrification
IS happening now

. Cities want the benefits EVs can bring to help
them meet sustainability and air quality goals,
improve the health of their communities, and
even potentially reduce the life cycle cost of
their own fleets.

. Utilities recognize that EV adoption is the
l[oathway to grid modernization, as
ransportation is set to become their biggest
customer.

. Transportation agencies are trying to develop
best practices for planning and design of
infrastructure required to support new vehicles.

. States and regulatory agencies are passing
mﬁan(tjates and proposals to support those
efforts.




National Expertise

AECOM'’s experience supporting a broad range of transportation electrification across the nation




Electrification provides opportunities to develop unique offerings with increased impact.

|

» Risk and asset ownership  Alternative delivery models for  Strategic Pilots with Cities

» Operational efficiency over charging infrastructure
multiple facilities

* Resilience

* Modeling and planning
charging infrastructure needs » Partnerships on joint asset delivery

» Collaborative roll-out of offerings
 Digital platforms for electrification

modeling and mgmt.

who need subject matter expertise

9 Electrification Modeling & Back ) Charging-as-a-Service 4 Smart Charging
. &> . 4 S
'.' Office Management Tool — Delivery Application

Description Description Description
* Web-based tool to model the penetration of « Alternative delivery model for fleet + Al/ML web-based platform for
electrification based on publicly available charging infrastructure management of charging based on
city-specific data + AECOM is owner’s trusted advisor to factors including tariffs, operations, and
» Ability to leverage model to plan capital manage charging infrastructure infrastructure and energy availability
improvements and master plan fleet planning, design, and operations
electrification needs based on City priorities optimization

A=COM



- Eﬂ Electrification Modeling .

« Define EV growth anticipated in Roseville

» Forecast need for City EV charging
Infrastructure needs

« Evaluate impacts on the Roseville Utility
Grid
« Strategies to manage PEV Impacts




Policy
Settings

EV uptake (2 % of
Return on annual sales)
Investment

T Charging
otﬂAn_malSnlﬁEBll Prafile
Maodel vehigles)
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More defined forecast modeling based on
policy, total vehicle sales, charging profile, and
location

Spatial distribution drivers such as single-
family homes, education, PV adoption

EVs by Tr

- Eﬂ Electrification Modeling .

ansformer 2028 - Groups
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Identification of EV “hot spots,” e.g. low
commercial services, high education, high PV
adoption

Heat map showing EVs by transformers
forecasted by 2028
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PEV adoption is anticipated higher than current forecasts, more relatable to
California Target

City energy infrastructure is suitably equipped for anticipated 2030 adoption

Infrastructure updates and changes will be needed for the future, and location
specific to the city can be identified with “hot spots” in adoption

V2G technology and DR can significantly mitigate the impact of PEV adoption, a
pilot with city owned vehicles was recommended

PEVs could become a significant new form of DER for Roseville
Rate design can be a strong mitigation to encourage off-peak charging
Particular attention on DCFC and minimizing impacts with customer Is a priority



Inventory and assess current conditions
Extensive stakeholder and public engagement
|dentify charging network gaps into the future
Recommend specific sites to integrate into larger
charging networks

Many residents face great obstacles to EV adoption
Access to public transit is limited

Environmental impacts and equity are primary
concerns
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Charger Type Target

Residential L2 (87

Commercial L2|49

Retail DCFC

College L2 9
1
1

Gas DCFC

State Rtﬁ 168 A

Sierra Vista Mall

Noeeooo lN[RANAMNL

Key
City Boundary
Major Roads
Streets
0
Commercial -
Commercial -
Commercial -
Mixed - 2
Mixed - 3+
Residential -
Residential -
Residential - 3+
Retail DCFC
Gas Station DCFC
Hotel/Motel L2
Community L2
College L2
Existing/Planned
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eMobility Benefits

The table maps the roles that e-mobility can play in the
delivery of key benefits to key disadvantaged
segments

Socio-Economic

Enablement of listed benefits Disadvantages

Solutions tailored to address disadvantages
Equitable targeting and prioritization of activities AT QI [ CEN

issues/Pollution

Local Transportation Electrification
Transportation Cost Reduction
Multilingual Electrification Education
Electrification Service Training
Increased Transportation Accessibility

Low Income o o
Linguistic Isolation L
Employment °

Aged/Special Needs °



Household Income

Median Household Income
[ $0-36,974

1 $36,974-60,000

$>60,000

[ No Data

Disability Concentration
[ <24.6%
[ 24.6-35.5%

Single Parent Households

Single Parent Households
[ <26.9%

[ 26.9-46.5%

B >46.5%

B No Data

- Eﬂ Electrification Modeling .

Elderly Concentration

Elderly Concentration
<8.5%

14.3%



Eﬂ Electrification Modeling

PG&E Assets : =30 i = PG&E Assets
Distribution Lines by Voltage : t 1 ; ¥ { Feeders by Load Capacity (kW)
12kV T B e A B £ T >1000
21kV 51" |l el ‘ f 500-1000
Transmission Lines by Voltage : ! 3 0-500
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Spatial Allocation



- Eﬂ Electrification Modeling .

|dentify and create partnerships

Conduct public outreach and community workshops

d . d identi h existi
Q:E;S; girel ! capacity and identify areas with existing ELECTRI C AL
Assess grid_capacity and identify areas that can GR' D
Mol cistomr.load and DER growth ANALYSIS
|dentify grid capacity needed to support EV growth STU DY

Determine approximate capital costs for upgrades to
substandard segments of the grid FREswo, caLrome

BUDGET AND BILLING - REVISED

MARCH 23, 2020



Develop Research Plan
Meet with SMEs and Stakeholders
Collect and analyze key data sets

Forecast customer, load, and DER growth
Forecast natural gas decommissioning
Forecast thermal overloads

Forecast asset retirements

Forecast power quality issues

-
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« Perform options analysis
« Develop cost estimate for potential upgrades
« Conventional Solutions

1 2 3 4 5 & F & 9% 1011 12 13 14 15 16 17 18 19 &0 Z1 ¥ 23 24 XI5 26 IT7 28 X9 30

N Battery Capacity (kW) Metweork Capacity (KW ) P gl
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Multifamily dwellings, commercial centers, and public infrastructure (bus depots, airports,
marine ports, intermodal transfer facilities, etc.) represent the largest impacts
Planning and coordination is needed now with an understanding of where new loads will

occur



- Eﬂ Electrification Modeling .

Over 25 location specific data layers from income to truck routes

Abllity to input propriety data (i.e., utility transformers) into the modeling tool

Proprietary algorithms utilize all data sets to inform decision-making

We are integrating all lessons learned into a sophisticated electrification planning tool for
utilities, cities, planning agencies, private entities, and non-profits



Developed to support transportation electrification related efforts for utilities and other clients as they understand
Impacts of increased electrification on their systems

Baseline
Conditions

» Early EV Adopters

» Existing EV Network
» Mobility Access

* Land Use

« Equity

Charging

EV Adoption
bt Infrastructure

Forecasting "
Siting

Economic vehicle and * Modeled need for public

energy cost analysis charging

Technical advancement * Land use analysis

Model availability +  Site prioritization

accessibility

* Recommendations for
Regulatory mandates charging technology,
capacity, and quantity

Grid
Conditions
Analysis

Load growth forecasting
and profiles

Medium and heavy-duty
vehicle considerations

Future grid deficiencies

Necessary system
upgrades
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Module 1
Early EV Adopters

This module provides an overview of indicators associated with early EV
adoption. This will determine where EV adoption is likely to occur and
require an EV charging network.

Module Weight in Total

Importance of each Module 1 component:

Median Household Income
Environmental Concern

Car Ownership

Higher Education Attainment
Existing EV Ownership
Community Solar Projects

Urban Area

Residential Solar Projects

Module 2
EV Charging Network

This module provides an overview of inequities within traditional public
mobility as well as the existing EV charger network in order to identify
gaps in the charging network and opportunities for EV charging to
improve mobility access.

Module Weight in Total
Low =m

Importance of each Module 3 component:

Existing L2 Charging Infrastructure
Existing DCFC Infrastructure

Average Annual Daily Traffic

Module 3

Land Use & Built Environment

This module provides an overview of existing land use and opportunities
where land use can be used leveraged to support EV infrastructure and
increase EV adoption.

Module Weight in Total

Importance of each Module 4 component:

Multi-family Housing

Population Density

Module 4
Equity

This module provides an overview of socio-economic community
disparities that can aid in targeted EV infrastructure investment to
enhance equity among vulnerable populations.

Module Weight in Total

Importance of each Module 2 component:

Unemployment
Social Vulnerability

Pollution Exposure

Asthma Indicators
Housing Burden

Metro Accessibility

Public Transportation Accessibility
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% This module provides an overview of indicators associated with early EV
adoption. This will determine where EV adoption is likely to occur and

0 require an EV charging network.
0o L] Module Weight in Total
D Low v Medium High
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Opacity
g o Importance of each Module 1 component:
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a o City of Orange
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o 0 city of Orange
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Builds upon V1 by projecting electric vehicle adoption throughout the coming years. The V2 model utilizes localized data
and technology trends to perform the analysis.

4 )\
COSt MOdG' « OEM Announcements
- Battery Cost Projections Projections Ava”ab'“ty « Prediction of Full Fleet Electrification
\ J
4 R 4 N\ ¢ Income
* Environmental Concern
* Localized Vehicle Purchases Vehicle AdOpter » 2+ Car Households
« Historical EV Registrations Sales Trailts « College Education
. * Charging Infrastructure
7 7 AdOptlon % 7)) Multifamily Density

Forecast
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Developed AECOM EV Adoption Forecast.

Electric Vehicle Forecast

140.00

* Three growth scenarios:

low; medium; high 120.00

100.00

80.00

AECOM Med
AECOM Low
AECOM High

60.00

EVs On Road (millions)

40.00

20.00

0.00 —
2015 2020 2025 2030 2035 2040 2045

Year
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Performed an analysis of the United States vehicle fleet to compare results alongside other projections.

Electric Vehicle Forecast
300.00
+ AECOM predicts ~28M
EVs on the road in 2030 e
« Low and high bounds are 250.00
estimated at 14M and 42M
EVs in 2030
« This model can be @ 20000 -
replicated for any client to = o EEIEV
illustrate localized results £ .
= ® Paris Agreement
& 150.00 .
DO: ® Biden Plan
S DOE Low
2 DOE Med
U 100.00 DOE High
AECOM
50.00 °
[ ]
® [ )
0ol esceseesetsee®
2010 2015 2020 2025 2030 2035 2040 2045 2050 2055
Year
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EV-Readi V2.
EV Forecasting
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Factors
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- Eﬂ Electrification Modeling .

« Transportation electrification is a rapidly emerging area with potential to transform
communities by joining transportation and energy disciplines

« AECOM is developing national expertise in transportation electrification planning and
modeling capabilities

* Planning and modeling must account for local priorities, future growth scenarios, and system
needs
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plan-engage

Better communication, improved outcomes.


http://www.eeus.alytics.com/
https://eeus.alytics.com/
https://aecom.com/

AECOM'’s inventive new way to prepare and present a report.

AECOM'’s PlanEngage offers greater accessibility and transparency for project stakeholders, including members of the public, to
engage with an EIS, document, or report.

Online
Complex project information and data on a
shared online platform.

Interactive
Easily view the data or information that
matters to you most.

23

Visual
Engaging content to tell your project's story.
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6.1 Summary of
Recommended
Alternative in the
Draft Tier 1 EIS

6.2 No Build
Alternative

6.3 Input on the
Recommended
Alternative

6.4 Rationale for
the Preferred
Alternative

6.5 Comparison
of End-to-End
Recommended
and Preferred
Alternatives

I-11 Final Tier 1 Environmental Impact Statement

6.5.1 Summary of Alignment Differences between
the Recommended and Preferred Alternatives

The Preferred Alternative is different than the Recommended Alternative in the
following areas, as shown on Figure 6-1:

The Preferred Alternative carries forward both the west option in Pima County
(Recommended or Green Alternative) and the east option in Pima County
(Orange Alternative), allowing ADOT to make a more informed decision after
completing detailed environmental and engineering studies in Tier 2.

The Preferred Alternative connects to I-10 at Park Link Drive north of Marana
rather than Tortolita Boulevard, which is responsive to feedback from the Town
of Marana.

The Preferred Alternative incorporates a refinement in southern Pinal County to
minimize impacts to the Santa Cruz River, in response to comments from
USACE.

The Preferred Alternative follows Montgomery Road north of I-8, which is
consistent with adopted plans and local agency feedback.

The Preferred Alternative uses SR 85 and I-10 in the Buckeye area, eliminating
new crossings of the Gila River and Hassayampa River and minimizing impacts
to critical riparian habitat and federally protected species.

The Preferred Alternative was shifted slightly west near US 93 in Yavapai County
to minimize impacts to residences, floodplains, wildlife linkages, and Sonoran
Jese : .

BLM Land

Phoenix
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A=COM PlanEngage US

Welcome to PlanEngage

Demos

I-11 Project Section 3.14
Biological Resources (AZ)

Bay Area Transit Recovery
Dashboard, a collaborative effort
with AECOM and Seamless Bay
Area (CA)

Project Update for the 200 South
Corridor Study (UT)

State Route 37 Resilient Corridor
Program (CA)

Changes Over Time
508 Compliance
Before and After
Video
3D Views

Integrating other Survey
Platforms

Map Feedback - Leave a
Comment for Us!

Feedback Dashboard

Project Update for the 200 South Corridor Study (UT)

Concept 2, the Side-Running Transit Concept was Selected for Final Design

Concept 2 includes a curbside-running BAT lane which is a transit lane that cannot generally be used by cars, but drivers can use them when
making right turns at business driveways and intersections. This concept will accommodate car traffic in one lane per direction and allow the
buses to maneuver around each other by using the inside travel lanes to pass as needed. The concept will be incorporated between 400 West
and 700 East. From 700 East to 900 East, buses and cars will share the same single lane in each direction, matching what exists in this
section of the corridor today. The Side-Running Concept is best suited to handle the amount of bus activity, and importantly, the types of bus
routes on 200 South. This concept has several components important for the mobility of all modes on this corridor:

« Allows for multiple buses at each stop

« Buses can pass each other when necessary

« Maintains ability to turn onto/from 200 South at driveways and intersections (both cars and buses)

Based on typical street capacity, only one
lane in each direction is needed uniess
volumes exceed 15,000 vehicles per day.
Traffic volumes are not reaching this
threshold in any section.

Complete Published I-11 Project

Q

Z EDIT

el
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ample Community Feedback
lanEngage Demo Secour sampleprojects v Q. @ =3 ® : 2
invironmental Impact Statement A\

Enhances understanding Reaches more people Fosters better feedback
« Entire legal document is interactive «  Lowers barrier of entry * Ability to comment while reading text or
viewing a map
» Readers interact with text, maps, « Broader diversity of comments »
videos, and visuals _ _ _ « Comments can be targeted to specific

« Available on mobile phone with geographic area, reducing ambiguity

« Maps can move with text simple cell service _ _
* All comments in one place with
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6.4 Rationale for the
Preferred Alternative

The Final Tier 1 EIS documents the NEPA study completed to date,
culminating in the identification of the Preferred Alternative. This
process included technical analysis, coordination with study partners
such as Cooperating Agencies, Participating Agencies, and Tribal
Governments, as well as the review and consideration of public input
received at study milestones

The Project Team evaluated the comments received on the
Recommended Alternative presented in the Draft Tier 1 EIS. Based on
this evaluation, FHWA and ADOT are proceeding with a Preferred
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3.14 Recursos Biolégicos

3.14.1 Resumen del Borrador del EIS de Nivel 1

El equipo del proyecto identifico los recursos bioldgicos mediante la coordinacion con las agencias locales, estatales y federales y
mediante la revision de la literatura, los sitios web y los datos espaciales digitales disponibles. El marco regulatorio para los recursos
biolégicos incluye leyes, reglamentos y érdenes ejecutivas federales, leyes y reglamentos estatales y ordenanzas y planes locales. La
Alternativa Naranja en general tendria los menores impactos directos potenciales sobre los recursos bioldgicos, principalmente
porque esta alternativa seria la mas coubicada a lo largo de los corredores de transporte existentes. En contraste, la Alternativa Verde,
que tiene una mayor cantidad de nueva alineacion en comparacion con las otras alternativas, y en base a sus mayores impactos

las dreas riberefias y en la conectividad de la vida silvestre, causaria los impactos mas nocivos para las comunidades bidticas, las
Areas Importantes para las Aves, Especies de Importancia Econémica y Recreativa, y especies de estatus especial, en comparacion
con las otras alternativas. La Alternativa Verde también tendria el mayor potencial para aumentar la propagacion de especies
invasoras en comparacion con las otras alternativas. Los recursos biologicos que se investigaron se describen en las siguientes
secciones, junto con una comparacion resumida de las alternativas.

3.14.1.1 Comunidades biéticas

La Alternativa Purpura, seguida de la Alternativa Verde, impactaria la mayor superficie de comunidades biéticas en general. La huella
general de la Alternativa Naranja y, en menor medida, la de |a Alternativa Purpura, se reduciria en comparacion con la Alternativa Verde
porque estas dos alternativas estarian parcialmente ubicadas a lo largo de las rutas de transporte existentes.

La Alternativa Verde tendria el mayor impacto potencial en el habitat riberefio en general porque es paralela al rio Santa Cruz en mayor
medida que las otras alternativas. Sin embargo, aunque la Alternativa Parpura tendria un drea de superficie mds pequefia de impactos
en el habitat riberefio en general que la Alternativa Verde, podria tener el mayor impacto en las areas riberefias perennes debido al
nuevo cruce del rio Gila. La Alternativa Naranja tendria el menor impacto potencial en el habitat riberefio.

La Alternativa Purpura tendria el mayor impacto potencial en las Areas Importantes para las Aves porque introduce un nuevo cruce del

rio Gila y luego es paralelo al rio. La Alternativa Naranja tendria el menor impacto potencial en las Areas Importantes para las Aves, ya
que cruza el rio Gila a lo largo de la alineacion existente de la SR 85.

Todas las Alternativas de Construccion del Corredor resultarian en la pérdida de un habitat potencial y afectarian el movimiento de
especies en las cercanias del Corredor I-11. Las Alternativas Verde y Parpura tendrian el mayor potencial para impactar Especies de
Importancia Econémica y Recreativa. La Alternativa Naranja tendria el menor impacto potencial directo en el habitat de las Especies
de Importancia Econémica y Recreativa porque esta alternativa seria la mas coubicada a lo largo de los corredores de transporte
existentes. La Alternativa Naranja probablemente tendria el menor impacto (el menor aumento en la mortalidad de la vida silvestre)

Las Alternativas Purpura y Verde generarian una mayor amenaza de especies nocivas e invasoras que se propagarian e impactarian a

corredor

® Corredor alternativo

preferido

Corredor alternativo
recomendado
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3.14.5 Preferred Alternative

Overall, the Preferred Alternative, with either option (west option in Pima County or east option in Pima County), is co-located with
existing transportation routes to a greater extent than the Recommended Alternative, and the Preferred Alternative with west option is
less co-located with existing routes than the Preferred Alternative with east optien.

3.14.5.1 Biotic Communities

The Preferred Alternative, with either option, would impact a smaller surface area of Semidesert Grassland and Arizona Upland
Sonoran Desertscrub than the Recommended Alternative. The Recommended Alternative would impact approximately 8 percent more
acres of Lower Colorado River Desertscrub than the Preferred Alternative with east option and would have similar impacts compared
to the Preferred Alternative with west option in Pima County. The Recommended and Preferred Alternatives would have identical
impacts on Mohave Desertscrub

The Preferred Alternative with east option in Pima County would have the smallest potential impact to riparian habitat, including
perennial riparian areas, compared to the Recommended Alternative, which would have greater potential impacts because it parallels
the Santa Cruz River and the Gila River to a greater extent than the Preferred Alternative. The Preferred Alternative with east option
would also have the lowest patential impacts to Important Bird Areas compared to the Recommended Alternative. For both the
Recommended and Preferred Alternatives, the actual impacts to riparian habitat would be much less than the impacts analyzed here
for the 2,000-foot-wide corridor because the final 400-foot corridor would be designed to avoid riparian habitat wherever possible

Given that the Preferred Alternative, especially the Preferred Alternative with east option, would be co-located along existing
transportation corridors to a greater extent than the Recommended Alternative, it would have the least potential direct impact on
habitat for Species of Economic and Recreational Importance, and likely would cause a smaller increase in wildlife mortality.
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Client Feedback

The Interactive EIS was a first for ADOT and the
State of Arizona, and it was a huge accomplishment
for the I-11 study team.

The success of the Interactive EIS and the number of
views that it has received has clearly demonstrated
its value to ADOT and the necessity to implement this
kind of interactive tool for other studies.

Steven Olmsted
ADOT Program Delivery Manager
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Understanding of the AAM industry and business model

Palm Beach International Airport, Vertiport Terminal, West Palm Beach, FL
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