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FHWA AFCDP Grant Partners:

» Pima Association of Governments (PAG), Arizona Department of Transportation
(ADQT), Valley of the Sun Clean Cities Coalition (VSCCC)

AlIC Advisory Group Invited Partners:

»  Sulphur Springs Valley Electric Cooperative (SSVEC), Arizona Electric Power
Cooperative (AEPC), Tucson Electric Power Company (TEP), Arizona Public Service
(APS), Salt River Project (SRP), Southwest Gas Corporation (SWG), ChargePoint,
Electrify America, Greenlots, Trillium CNG, CNG Services of Arizona, Willcox Truck Stop
Plaza, TA Travel Centers of America, 4K Truck Stop (Petroleum Wholesale), Pilot
Company, Nikola Motor Company, Arizona Trucking Association (ATA), Arizona State
University (ASU), Arizona Department of Environmental Quality (ADEQ), Arizona
Department of Administration (ADOA) - Arizona Governor's Office, FHWA - AZ
Division




EV
Fixing America's Surface Transportation (FAST) Act - December 4, 2015

DCFC only

o Designate corridors to improve mobility of passenger and commercial g
vehicles that employ electric, hydrogen fuel cell, propane, and natural bl

gas fueling technologies across the U.S.
5 miles from
highway

FHWA - Designations of Alternative Fuel Corridors

« 2016,2017,2018; Rounds 1,2, 3 e
« 79 Nominations in 46 states plus DC sl
* 135,000 miles of National Highway System
e 2019 Round 4

* AFCDP grants awarded to 5 organizations:

= |llinois, Pennsylvania, & Tennessee DOTSs,
North Central Texas COG & PAG

Arizona Corridors nominated in 2017
e [-10,1-8,1-17,1-19, I-40
o EV CNG, LNG, LPG




Electric Vehicle (DCFC) Charging

Show Lo

B o I-10 Arizona AFCDP Goals & Objectives:

0T

Whiteriver

Transition Phoenix to California section
from EV Pending to EV Ready with 2
additional DCFC sites

Transition Tucson to New Mexico
section from EV Pending to EV Ready with
2 additional DCFC sites

Transition Tucson to New Mexico section
from CNG Pending to CNG Ready with 1
additional fast fill site

Consider REVWEST voluntary minimum
station standards for the Intermountain
West EV Corridor

Develop Final Deployment Plan by
November 30, 2020
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Alternative Fuels Data Center e

FUELS & CONSERVE LOCATE LAWS &

VEHICLES FUEL STATIONS  INCENTIVES €ase Studies - Publicstions e

EERE » AFDC » Tools 5 Printavle Version

Station Data for Nominating Alternative Fuel Corridors

The table below provides station dsta and shapefiles by state and fuel
type. These datasets include public stations with the following filters ° 5
applied to meet the oiteria for nominating alternative fuel cormidors: 7

« EV charging — only DC fast electric vehicle (EV) charging ststions
with both CHAdeMO and CSS connectors, excluding Tesla

« Hydrogen — only retail stations (Non-etsil ststions may be used in Dri
corridor nominations if the stations are compliant with SAE J2601

ing Distance Potential Corridors

standards and meet all of the aiteris for a hydrogen corridor) To messure the driving distance between Use these interactive maps to explore
* Propane — only “primary” liquefied petroleum gas (LPG) stations, stations, use the Comidor Messurement potential comidors by fuel:

which have fuel for vehicles and vehidle-specific fueling services that | Tool,

are consistently offered during business hours « EV charging

« CNG - only fastfill compressed natural gas (CNG) stations thst offer a
fill pressure of 3,600 psi
« LNG - sl liquefied natural gas (LNG) stations

The dats downloads are CSVs with cumrent station dats from the Alternative Fueling Station Locator. The shapefiles are
ZIP downloads with a static snapshot of the stations as of Oct. 13, 2019, including stations outside state borders within 25

miles.
Learn more about corridor ions from the Federal Highway Administration
Stations by State and Fuel Type
state EV Charging Hydrogen Propane cnG NG
m - PG sh:
Alsbama data | shapefile H," dats | shapefile data | shapefile ats | shapefile data |
Alasia dsts | shapefile H. @D ot | shapsfile @ dsts | shapefile @ dsts |
Arizona dsts | shapefile H2' data | shapefile EdD §sts | shapefile @ dsts | shapefile @ dsta | shapefile
Arkansas data | shapefile Hy gsts | shapsfile (LD ssts | shapsfile @ @ dsta |
California data | shapefile H. (D ;s | shapefile @ data | shapefile @ data |
Colorado dsts | shapefile Hy gsta | [ gats | shapefile @ dats | shapefile @ dsts
Connecticut dsts | shapefile H2 LD 5sts | shapefile @ dsta | shapefile @ data |
-
Delsware H. « | shapefile @ @
2 = i
- : - ) shap :
istrict of Columbia data | shapefile H2 ata | shapefile data | shapefile dsts |
Florida H. dats | shapefile @ @ dats |
Georgia dats | shapefile \ dsta | shapefile @D ssis | shapefile dats | shapefile dats
g shy 2" dsta | sha dats | shapefile dsta | shay data




ArcGIS v Electric Corridor Map NewMap v & Signin
[Z] Details # Add ~ | BEBasemap | B Save v+ @2 Share & Print v | & Measure [ Bookmarks | Find address or place ‘0\
© About Content  i= Legend |

Contents

M Electric Stations (10/13/2019)
[ Electric Stations (09/05/2018)
[ Alternative Fuel Corridors (10/13/2019)
[0 Alternative Fuel Corridors (09/10/2018)

Potential Electric Corridors: Roads with enough
stations to 1) Nominate a corridor or 2) Create or
extend a corridor by adding a station

i @ (‘E | .

[ Round 3 - Potential Electric Corridors: Roads with
enough stations to 1) Nominate a corridor or 2)
Create or extend a corridor by adding a station

» [ National Highway Network

»@ Basemap

HBIELGrT
/ ¢

Hermosillo i 4
Chihuahua

POWERED EY @

TrustCenter  legal ~ ComactEsri . ReportAbuse Esri, HERE, NPS | Esri, HERE, NPS | Federal Highway jistrati 2 esrl
x i’




Home v Electric Corridor Map - AZ Kick-off 7 New Map v  Create Presentation Josh ¥

[El Details # Add ~ | # Edit BB Basemap | [E] Analysis Bl Save v @2 Share & Print v | @ Directions 5 Measure [l Bookmarks |Find address or place ‘O\‘

© About Content  i= Legend 4
Legend
LOVES (2/27/20)

L]
Pilot (2/27/20)

L]

Arizona_2018 - Interstate Ramps

Wi chi ta
Arizona_2018 - Interstates

Electric Stations (10/13/2019)

Potential Electric Corridors: Roads with enough stations to
1) Nominate a corridor or 2) Create or extend a corridor by
adding a station

&

National Highway Network

Interstates

astin

an"Anton io)

POWERED &Y @

Trust Center Contact Esri Report Abuse Contact Us




DHS.GOV

Homeland Infrastructure Foundation-Level Data (HIFLD)

DHS GIl FGDC.GOV HIFLD GEOPLATFORM

HIFLD

Open Data

This site provides National foundation-level geospatial data within
the open public domain that can be useful to support community
preparedness, resiliency, research, and more. The data is available
for download as CSV, KML, Shapefile, and accessible via web
services to support application development and data visualization.

For updates about HIFLD data, guidance on metadata, and known
shapefile conversion issues, please access the HIFLD notifications
page.

Events and Updates
Exp

Feedback

ownload t

Data Catalog

HIFLD

Find Data
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ArcGIS REST Services Directory

Login

Home > services > NTAD

Help | API Reference

JSON | SOAP

Folder: NTAD

Current Version: 10.61

View Footprints In: ArcGIS Online Map Viewer
Services:

NTAD/Airports (MapServer)
NTAD/Alternative_Fueling_Stations (MapServer)
NTAD/Amtrak Routes (MapServer)
NTAD/Amtrak_Stations (MapServer)
NTAD/Bikeshare_Scooter_Systems (MapServer)
NTAD/Bikeshare (MapServer)
NTAD/Congressional_Districts (MapServer)
NTAD/Core_Based_Statistical_Areas (MapServer)
NTAD/Counties (MapServer)

NTAD/Dams (MapServer)

NTAD/DOT_Regions (MapServer)
NTAD/Fatality_Analysis_Reporting_System (MapServer)

NTAD/GTFS_NTM (MapServer)
NTAD/Hawaii_Aviation_Noise_Symbolized (MapServer)

NTAD/HI_AVIATION_NOISE (ImageServer)
NTAD/HI_COMBINED_ROAD_AND_AVIATION_NOISE (ImageServer)
NTAD/HI_ROAD_NOISE (ImageServer)
NTAD/Intermodal_Freight_Facilities_Marine_Roll_on_Roll_off (MapServer)
NTAD/Intermodal_Freight_Facilities_RailTOFCCOFC (MapServer)
NTAD/Intermodal_Freight_Facility_Air_To_Truck (MapServer)
NTAD/Intermodal_Passenger_Connectivity Database IPCD (MapServer)
NTAD/IntermodalFreightFac_AirTOTruck (MapServer)

NTAD/Locks (MapServer)

NTAD/Marine_Highways (MapServer)
NTAD/Metropolitan_Planning_Organizations (MapServer)

NTAD/Military Bases (MapServer)

NTAD/National_Bridge_Inventory (MapServer)
NTAD/National_Highway_Planning_Network (MapServer)
NTAD/National_Parks (MapServer)

NTAD/National_Tunnel_Inventory (MapServer)
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https://geo.dot.gov/server/rest/services/NTAD




Services Directory at Bureau of Transportation Statistics

ArcGIS REST Services Directory

Login

Home > services > Hosted

Help | API Reference

JSON | SOAP

Folder: Hosted

Current Version: 10.61

View Footprints In: ArcGIS Online Map Viewer
Services:

Hosted/Airports_DS (FeatureServer)

Hosted/Alabama_2018_PR (FeatureServer)

Hosted/Alaska_PR_2018 (FeatureServer)

Hosted/Amtrak Routes_DS (FeatureServer)
Hosted/Amtrak Stations_DS (FeatureServer)
Hosted/Arizona_2018_PR (FeatureServer)
Hosted/Arizonalnventory (FeatureServer)
Hosted/Arkansas_2018_PR (FeatureServer)
Hosted/Bikeshare_DS (FeatureServer)
Hosted/Bikeshare_Scooter_Systems_DS (FeatureServer)
Hosted/Border_Crossings_DS (FeatureServer)
Hosted/California_2018_PR (FeatureServer)
Hosted/Californialnventory (FeatureServer)
Hosted/Census_UrbanizedArea2010 (FeatureServer)
Hosted/Colorado_2018_PR (FeatureServer)
Hosted/Colorado (FeatureServer)
Hosted/ColoradoInventory (FeatureServer)
Hosted/Congressional_Districts_DS (FeatureServer)
Hosted/Congressional_Districts VT (VectorTileServer)
Hosted/Connecticut_2018_PR (FeatureServer)
Hosted/Connecticutinventory (FeatureServer)

Hosted/Counties_DS (FeatureServer)
Hosted/Counties_VT (VectorTileServer)
Hosted/County Pop_EmpV1 (FeatureServer)
Hosted/Custom_Labels (FeatureServer)
Hosted/Dams_DS (FeatureServer)
Hosted/Delaware_2018_PR (FeatureServer)
Hosted/Delawarelnventory (FeatureServer)
Hosted/District_2018_PR (FeatureServer)
Hosted/Districtinventory (FeatureServer)
Hosted/DOT_Regions_DS (FeatureServer)
Hosted/FARSAccidentData (FeatureServer)
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search the AFDC

Alternative Fuels Data Center e

FUELS & CONSERVE O LAWS & = S
VEHICLES FUEL N " Maps & Data Case Studies Publications Tools About Home

EERE » AFDC » Locate Stations (5 Brivtzdle Version

Alternative Fueling Station Locator

Find alternative fueling stations in the United States and Canada. For U.S. stations, see data

e. For Canadian stations in French, see

Q Public Stations Y Advanced Filters A Corridor Measurement

Use this tool to the driving di: al,
Highway Admi

ong ighway that meet the criteria under the Federal
stration's Alternative Fuel Corridors Program. Explore more resources for nominating corridors.

All states : Electric s 50 miles between stations allowed
Starting Station

? Tucson Premium Outlets 0

Coolidge

6401 W. Marana Center Blvd

Casa Grande
Tucson, AZ 85742 °

0.8 miles to Interstate &
Highwa
ghway ®

Ending Station

? The Promenade at Casa Q

Grande
1005 N Promenade Pkwy
Casa Grande, AZ 85194

Eloy

0.6 miles from Interstate
Highway

57 mites

driving distance between the stations

Oro Valley
o

+

& See Route Directions -9

© MapTiler ® OpenstreetMap contributors

& iPhoneApp g Android App &8 peveloper APls Q) Submit New Station @) About the Data

https://afdc.energy.gov/stations/#/corridors?start=32.374173,-111.101523&end=32.88052,-111.68335




Level 1 Charging

2 to 5 miles of range per
1 hour of charging

J1772 charge port

Alternating Current (AC) Level 1
equipment (often referred to simply as
Level 1) provides charging through a 120
volt (V) AC plug. Most, if not all, PEVs will
come with a Level 1 cordset, so no
additional charging equipment is required.
On one end of the cord is a standard
NEMA connector, (for example, a NEMA
5-15, which is a common three-prong
household plug) and on the other end is
an SAE J1772 standard connector (often
referred to simply as J1772, shown in the
above image). The J1772 connector plugs
in to the car’s J1772 charge port, and the
NEMA connector plugs in to a standard
NEMA wall outlet.

Level 1 charging is typically used when
there is only a 120V outlet available, such
as while charging at home, but can easily
provide charging for all of a driver's
needs. For example, 8 hours of charging
at 120V can replenish about 40 miles of
electric range for a mid-size PEV. As of
2019, less than 5% of public charging
outlets in the United States were Level 1.

Level 2 Charging

10 to 20 miles of range per
1 hour of charging

J1772 charge port

AC Level 2 equipment (often referred to
simply as Level 2) offers charging through
240V (typical in residential applications) or
208V (typical in commercial applications)
electrical service. Most homes have 240V
service available, and because Level 2
equipment can charge a typical PEV
battery overnight, it is commonly installed
at PEV owners' homes for home charging.
Level 2 equipment is also commonly used
for public and workplace charging. This
charging option can operate at up to 80
amperes (Amp) and 19.2 kW. However,
most residential Level 2 equipment
operates at lower power. Many of these
units operate at up to 30 Amps, delivering
7.2 kW of power. These units require a
dedicated 40-Amp circuit. As of 2019,
over 80% of public outlets in the United
States were Level 2.

Level 2 charging equipment uses the
same J1772 connector and charge port
that Level 1 equipment uses. All
commercially available PEVs have the
ability to charge using Level 1 and Level 2
charging equipment. Although Tesla
vehicles do not have a J1772 charge port,
Tesla does sell an adapter.

DC Fast Charging

60 to 80 miles of range per
20 minutes of charging

L O

CCS charge CHAdeMO

port Tesla

equipment (typically 208/480V AC three-
phase input), enables rapid charging
along heavy traffic corridors at installed
stations. As of 2019, about 15% of
charging_outlets in the United States were
DC fast chargers. There are three types of
DC fast charging systems, depending on
the type of charge port on the vehicle:
SAE Combined Charging System (CCS),
CHAdeMO, or Tesla.

The CCS (also known as J1772 combo)
connector is unique because a driver can
use the same charge port when charging
with Level 1, 2, or DC fast equipment. The
only difference is that the DC fast charge
connector has two additional bottom pins.
The CCS connector is used by Chevorlet
and BMW PEVs, for example

The CHAdeMO connector is the most
common of the three connector types and
is used by Nissan, Mitsubishi, and Toyota
PEVs, for example.

Tesla vehicles have a unique charge port
and connector that works for all their
charging options including their fast
charging option, called a supercharger.
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ChargePoint and NATSO Launch Collaborative to
Significantly Expand EV Charging Along Nation’s
Highways and in Rural Communities

ChargePoint’s new CPE250 fast charger, similar to the type that
will be deployed as part of the National Highway Charging

Collaborative, at a plaza in Southern California.
Photo Credit: Maria Hedrick

The partnership will increase access to charging nationwide at more than 4,000 travel
plazas and fuel stops by 2030

Alexandria, Va. and Campbell, Calif. - February 6, 2020 - ChargePoint, the world’s largest
electric vehicle (EV) charging network, and NATSO, which represents America's travel
plazas and truckstops, today announced a landmark partnership to create a National
Highway Charging Collaborative to extend EV charging to every corner of the nation. Over
the next decade, the Collaborative will leverage $1 billion in capital to deploy charging at
more than 4,000 travel plazas and fuel stops that serve highway travelers and rural
communities.

This significant expansion will link America’s drivers to a vast and growing charging
network in all 50 states and the District of Columbia, significantly increasing access to
charging as EV adoption accelerates. The effort willnot only enable long distance electric
travelalong major routes but will also provide vital access to charging in rural
communities.




EV Charging Partner Discussion:
ChargePoint, Electrify America, Greenlots

* Equipment options CCS & CHAdeMO connectors

« Permitting requirements / installation timeframes

e (Costs for EV charging stations, BOS, transformers, rents,
maintenance

* Current and projected utilization rates: annual # vehicles,
charge time, kWh




Utility Partner Discussion:
APS & SRP

» Electric service availability / requirements
e Infrastructure cost responsibility
e Rate plan options / tariffs




Site Host Partner Discussion:
Pilot Company, Arizona Trucking Association

Costs / benefits

Owning / leasing contracts
Parking spaces / logistics
Other considerations




EV Industry, State Partners Discussion:
Nikola Motor Company, ASU, ADOA, ADEQ

* Charging requirements
Regional Electric Vehicle (REV) West Station Siting Standards

Emission reduction benefits / NAAQS attainment
Other considerations




Funding Sources /1-10 Signage for EV Charging

CANYON STATE
LOGO SIGNS.

Home About Programs Benefits Bids Locations Registration

Urban Qualifications Rural Qualifications Urban Pricing Rural Pricing Fabrication

ALTERNATIVE
FUELS
CORRIDOR

NEXT RIGHT
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https://azdot.gov/business/programs-and-partnerships/grand-canyon-

state-logo-sign-program



https://azdot.gov/business/programs-and-partnerships/grand-canyon-state-logo-sign-program

Manual on Uniform TrafficControl Devices for Streets and
Highways

2009 Edition Chapter 2I. General Service Signs

Section 2I1.03 General Service Signs for Freeways and Expressways

Guidance: 06 Only services that fulfill the needs of the road user should be displayed on General
Service signs. If State or local agencies elect to provide General Service signing, there should be
a statewide policy for such signing and criteria for the availability of the various types of
services. The criteria should consider the following:

A. Gas, Diesel, LP Gas, EV Charging, and/or other alternative fuels if all of the following are
available:

1. Vehicle services such as gas, oil, and water;

2. Modern sanitary facilities and drinking water;

3. Continuous operations at least 16 hours per day, 7 days per week; and
4. Public telephone.

e Memorandum

U.S. Department of Transportation
Federal Highway Administration

Subject: INFORMATION: MUTCD — Interim Date: April 1,2011
Approval for Optional Use of an
Alternative Electric Vehicle Charging
General Service Symbol Sign

From: Jeffrey A. Lindley In Reply
Associate Administrator for Operations Refer HOTO-1
To:
To: Federal Lands Highway Division Engineers

Division Administrators

Purpose: The purpose of this memorandum is to issue an Interim Approval for the optional use
of a General Service symbol sign that provides road users direction to electric vehicle charging
facilities that are open to the public. Interim Approval allows interim use, pending official
rulemaking, of a new traffic control device, a revision to the application or manner of use of an
existing traffic control device, or a provision not specifically described in the Manual on Uniform
Traffic Control Devices for Streets and Highways (MUTCD).




This will the r in r from ping alternative fuel infrastructure with unrestricted access. The calculator does not consider lifecycle
emissions, particularly it refrains from estimating any emissions that may occur outside of vehicle operations. Note that this calculator does not apply to transit buses, which are included
in a separate tool.

Navigator INPUT User Guide _|

e Fuel v 1) What is your evaluation r? Reset Inputs |

Restricted Infrastructure Please il the cstlrmt-dl r::::hr of vehicles in study area

nr Infr (3) Which alternative fuel will be supplied at this new infrastructure?
Battery Electric (BEV)

(4) Please enter the projected market share of replacement alternative fuel vehicles after construction of the new infrastructure

| Input %
(5) Please unselect below any vehicle source type(s) that will not have alternative fuel vehicle purchases and then click the button to
ill the table with default estimates for populations and activity per vehicle Fill Table

E Car 0 0 [¢]

Select All I [iz] |Passenger Truck 0 0 [¢]
[i7] |Light commercial Truck 0 0 4]

Unselect All I E Acoollbie 9 0 ©
[i7] [Refuse Truck o 0 [)

[i7] [single Unit Short-Haul Truck 0 0 0

[i] |Si§le Unit Long-Haul Truck 0 0 0

[i7] [Combination Short-Haul Truck 0 0 o

[ |c Long-Haul Truck o 0 [)

TOTAL 0 0

Note: users may overwrite default values in the table with local estimates where applicable.

Calculate Output

Total
(kg/day unless noted)

Pollutant

Carbon Monoxide (CO) 0.000
Nitrogen Oxide (NOx) 0.000
Particulate Matter <2.5 um (PM, 5) 0.000

Particulate Matter <10 um (PM,;)
Volatile Organic Compounds (VOC

Carbon Dioxide Equivalent (CO,e)

Total Energy Consumption (MMBTU/day)




Roundtable - Questions/Input/Future Agenda
Items

Next Meetings:
Tucson - August 14, 2020
Phoenix - October 16, 2020

10:00 am - 11:00 pm MST

Email correspondence to: Dfitzpatrick@PAGregion.com

PAG

Pima Association of Governments




