PUBLIC MEETING AGENDA

r¢

Tempe.

Transportation Commission

MEETING DATE
Tuesday, September 14, 2021 at 7:30 a.m.

MEETING LOCATION

https://tempe.webex.com/tempe/onstage/g.php?MTID=e8f15334b2ea9c4d976c2449e3c35e4c8

Join Via Cisco Webex Meeting

Event password: cCUE8rTg5m8

United States Toll+1-408-418-9388

Access Code/Event Number: 146 543 8421

ACTION or

AGENDA ITEM PRESENTER INFORMATION
1. Public Appearances JC Porter, Information
The Transportation Commission welcomes public Commission Chair
comment for items listed on this agenda. There is a
three-minute time limit per citizen.
2. Approval of Meeting Minutes JC Porter, Action
The Commission will be asked to review and approve Commission Chair
meeting minutes from the June 9, 2021 meeting.
3. Welcome New Commissioner Alice Bimrose JC Porter, Information

Commission Chair
4. Electrification of Bus Fleet Mackenzie McGuffie, Valley Metro Information
Staff will present information related to the regional and Sam Stevenson, Engineering &
effort to include electric buses in its fleet. Transportation Department
5. Regional Transit Fare Collection System Joe Bowar, City of Phoenix, Tyler Information
Staff will provide an update on the progress of Olson, Valley Metro and
implementing a new region-wide fare collection Sam Stevenson, Engineering &
system. Transportation Department
6. Climate Action Plan Braden Kay, Sustainability Office Information
Information will be provided on the status of the
Climate Action Plan.
7. Streetcar Update Tony Belleau, Engineering & Information

Information on the status of the streetcar including
final construction and anticipated operations will be
discussed.

Transportation Department



https://tempe.webex.com/tempe/onstage/g.php?MTID=e8f15334b2ea9c4d976c2449e3c35e4c8

8 . Department & Regional Transportation Updates Engineering & Transportation Information
Staff and commission members will provide Department Staff and

information on relevant meetings and events. Transportation Commissioners

9. Future Agenda Items JC Porter, Information
Commission may request future agenda items . Commission Chair

According to the Arizona Open Meeting Law, the Transportation Commission may only discuss matters listed on
the agenda. The city of Tempe endeavors to make all public meetings accessible to persons with disabilities. With 48
hours advance notice, special assistance is available at public meetings for sight and/or hearing-impaired persons.
Please call 350-4311 (voice) or for Relay Users: 711 to request an accommodation to participate in a public meeting.
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About Proterra

Proterra is an electric bus company founded in
2004 that designs and manufacturers transit and
school buses. As of October 2020, the company
has 650 buses operating in the United States and
400 on order and planned for service. Some transit

agencies that operate Proterra buses are DART, UTA,
Tri-Met and King County Metro in Washington State.

Demonstration

Proterra provided the first demonstration

vehicle — the Proterra Catalyst 35-foot bus. The
demonstration occurred over a period of four
consecutive days: August 4th — August 7th. The
high temperature during the demo was 112°F
and the low was 83°F. A combination of Proterra
staff and local agency staff operated the bus
throughout the demonstration. The intent was

to demonstrate the vehicle's capabilities when
assigned to the FLASH service, however due to
multiple construction projects along the regular
FLASH route, a modified version of the route was
developed. See Figure 2 for the route used during
the demonstration. It should be noted that the
route operated on days one and two was shorter
in length than the route operated on days three
and four, resulting in additional idle time and fewer

« - B

6: Interior of Proterra bus with water barrels
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5: Proterra demo bus

miles-per-trip during the first two days compared
to the final two days. A static load was applied to
the vehicle incrementally throughout the test, using
water-filled 55-gallon plastic barrels. On day one
the vehicle operated with no load. On days two and
three a partial load was applied using four of the
barrels (approximately 2,000lbs or 13 passengers).
On day four, a full load was applied using ten barrels
(approximately 4,800lbs or 32 passengers). The
vehicle pulled out of the yard later than expected on
days two and four due to a charging issue attributed
to the demonstration charger degrading during
high ambient temperatures,
requiring additional charge
time. The vehicle itself
performed without any
mechanical faults or failures
throughout the demonstration.
At Proterra’s request and to
increase ventilation in response
to the pandemic, the HVAC
system was programmed to
condition only fresh, outside
air for the duration of the
demonstration and it should
be noted the HVAC system
would work harder and draw
more power when operating

in this configuration, especially
considering the high ambient
summer temperatures.

PAGE 9
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Figure 2: FLASH Route for Proterra Bus Testing
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About New Flyer

New Flyer is a well-established bus manufacturer
with a vast experience using multiple propulsion
systems, including alternative fuels, electric and
hybrid technology. There are 104 New Flyer electric
buses in service in the United States and 237 buses
on order to begin service in 2021 (data as of Q4,
2020). Some of the transit agencies that operate New
Flyer battery electric buses are UTA, Tri-Met, San
Diego Metropolitan Transit System, and LA Metro.

SUMMER 2020
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Demonstration

The third and final demonstration was performed
in conjunction with bus manufacturer New Flyer,
using the Xcelsior CHARGE 35-foot bus. The
demonstration occurred over a period of three
consecutive days: September 22nd — September
24th. The high temperature during the demo
was 106°F and the low was 77°F. The vehicle

was operated solely by New Flyer staff during

the demo with no support from agency staff.
The vehicle was operated on the regular FLASH
route (no detours) throughout the duration of the
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demonstration (Figure 3). A static load was applied
to the vehicle prior to day 1 using 10 water-filled
barrels (approximately 4,800lbs or 32 passengers),
with the intent of removing part of the load for the
remaining two days. However, late into the first
day of demonstration, the vehicle experienced

a battery fault in which one of the five battery
strings was not properly connected, causing the
bus to deplete the remaining four battery strings

7: New Flyer demo bus
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prematurely and without warning. As a result, the
10-barrel load remained on the bus for day two,
and prior to beginning the third day of testing, six
barrels were removed for a remaining four-barrel
load (approximately 2,000lbs or 13 passengers).
Aside from the mechanical failure observed on day
one, the vehicle completed testing and was able
to receive a charge effectively and as intended
throughout the duration of the test.

Xcelsior

CHARGE ..
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Figure 3: FLASH Route for New Flyer Bus Testing
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B RESULTS

During the three-day demo there were multiple
HVAC issues. The air conditioning unit inside the
vehicle was not emitting cool air on day two or day
three. The manufacturer attempted to repair the
HVAC unit during the demo but was unable. It was
discovered after the testing that the air conditioning
unit did not have the proper freon levels and was
therefore not able to effectively cool the bus.
Because the HVAC issue could provide inaccurate
range and efficiency data, the BYD demo results will
not be included in this report because.

Energy Consumption

The Proterra bus operated for four days and traveled
a total of 406 miles. The average efficiency was 2.61
kilowatt-hours per mile, which is the equivalent of
about 14.5 miles per gallon. 42 percent of the energy
consumed powered the powertrain, 41 percent
powered the HVAC unit, and the remaining energy
powered low voltage equipment, the air compressor,
and power steering.

Range

The vehicle's maximum range under the test
circumstances was 152 miles. Given the air
circulation COVID-19 protocols in place, thisis a
conservative representation of the vehicle's ability to
perform. If the air was being recirculated like it is in
normal operating conditions, the range would have
been greater than 152 miles.

Air Conditioning

The bus maintained an average internal temperature
of 74 degrees when outside temperatures averaged
106 degrees and the bus was consistently bringing
in outside air. Three different Valley Metro staff rode
the bus and assessed the thermal comfort of the
vehicle, and all three staff members felt that the air
conditioning was adequate. Air conditioning use
accounted for 41 percent of battery usage.

Charging
The bus experienced some difficulty charging
because of the placement of the temporary charging

SUMMER 2020
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infrastructure. The charger used during the demo
was a shop charger designed to be used indoors
where there is a controlled climate. As such, the
charger is not weatherproof, and had only been
designed to operate at full output up to 104°F. The
charger was placed in full sun at the Tempe bus

yard, and the heat caused the charger to degrade
and charge the bus slower than expected. If using a
permanently installed charger, the bus is estimated to
charge in as little as 1.8 hours.

Rider and Operator Feedback:
Below is some of the feedback gathered from Valley
Metro staff that rode the Proterra bus:

“Bus is quieter than others at the Tempe Transit
Center”

‘Good acceleration, turning, and braking”

“Ride quality is about the same as current
buses”

One First Transit operator drove this bus during

the demonstration. The operator noted that they
liked the brakes, acceleration, and that the operator
seating area had slightly more room than other
buses. The operator enjoyed driving the bus and
supports the purchase of this bus.

Energy Consumption

The New Flyer bus operated for two days and
traveled a total of 240 miles. The average efficiency
was 2.0 kilowatt-hours per mile, which is the
equivalent of about 16.9 miles per gallon. 60 percent
of the energy consumed powered the powertrain, 26
percent powered the HVAC unit, and the remaining
energy powered low voltage equipment, the air
compressor, and power steering.

Range
The vehicle's maximum range under the test
circumstances was 181 miles.

PAGE 13
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Air Conditioning

This bus was not equipped with the same sensors as
the Proterra bus. The HVAC was set to 68 degrees
through the duration of the demo but the average
temperature inside the bus was not recorded. Three
different Valley Metro staff rode the bus and assessed
the thermal comfort of the vehicle, and all three staff
members felt that the air conditioning was adequate
and comparable to the Proterra bus. Air conditioning
use accounted for 26 percent of battery usage.

Charging
The bus took two hours to go from a five percent to
a 95 percent charge.

Rider and Operator Feedback

Valley Metro staff that rode this bus noted that this
was the quietest bus tested. No First Transit operators
drove this bus during the demo.

HVAC Performance

From a qualitative perspective, the air conditioning
on both the Proterra and New Flyer buses were
adequate. Multiple staff members rode the buses to
assess comfort, and employees noted that the air
conditioning inside the vehicles felt comparable to
the natural gas buses presently used. The Proterra
bus was equipped with a sensor that monitored the
internal temperature throughout the service day,

SUMMER 2020

8: Proterra bus parked at the East Valley Bus Operations and Maintenance facility
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but the New Flyer bus only recorded data on the set
point of the HVAC system.

It is difficult to compare the HVAC systems in a

BEB and a natural gas or diesel bus because the
mechanical design and operating characteristics
are significantly different. Comparing output
specifications, the rated cooling capacity of the
natural gas bus HVAC unit is higher than the rated
cooling capacity of the BEB; New Flyer indicates the
HVAC cooling capacity of the BEB is 72,000 BTU/hr.,
whereas the HVAC cooling capacity of the standard
natural gas bus is 105,000 BTU/hr. However, this
comparison is somewhat misleading because the
actual performance of the standard natural gas bus
HVAC unit at any given time is dependent on vehicle
speed, or more specifically engine speed. The BEB
HVAC unit specifically eliminates this problem, by
“eliminating the effect of variable engine RPM on
load and demand” and provides "Optimum A/C unit
capacity at all bus speeds” (Thermo King brochure
provided by New Flyer, 11/20). The HVAC system
cooling performance as observed during the testing
period was effective, and the vehicle remained at

a comfortable and acceptable interior temperature
when observed by staff.

Battery Performance

Table 1 depicts the performance of the Proterra and
New Flyer buses during their demonstrations. It can
be seen that the New Flyer bus displayed higher
battery efficiency, longer range and longer operation
time—however the bus was tested under less difficult
conditions than the Proterra bus.
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Tables 2-4 show the expected range and efficiencies
of the vehicles at different temperatures based on
the data collected during the demonstrations. A key
takeaway from this data is that the Proterra bus has
the potential for a longer range but shows a higher
range variability depending on climate. On the other
hand, the New Flyer bus shows a lower range in
moderate climate conditions, but the bus maintains

a more consistent range as the weather changes.
The New Flyer bus also demonstrated a longer
range in the summer, however the HVAC differences
explained earlier should be taken into consideration.
The Proterra bus ranges from 152 miles in 112°F to
209 miles in 50°F, while the New Flyer bus ranges
from 160 miles in 112°F and 192 miles in 50°F.

Table 1: Performance Results of Summer 2020 Bus Testing

AVG TEMPERATURE

DURING SERVICE DAY (°F)  IN KWH/MI

AVG EFFICIENCY

MPG

EQUIVALENT MAXIMUM MAXIMUM TIME

RANGE OF OPERATION

Proterra 35-foot

DESCRIPTION

E2 105.5 2.6 15 152 19:43
New Flyer 35-

foot Xcelsior 98.7 2.0 19 181 20:30
CHARGE

Table 2: Modeled Bus Performance in 112°F

CHARGE

AVG EFFICIENCY IN KWH/MI MPG EQUIVALENT MAXIMUM RANGE
Proterra 35-foot E2 2.6 15 152
New Flyer 35-foot Xcelsior ‘ 24 ‘ 16 ‘ 160

Table 3: Modeled Bus Performance in 80°F

CHARGE

AVG EFFICIENCY IN KWH/MI MPG EQUIVALENT MAXIMUM RANGE
Proterra 35-foot E2 2.2 17 185
New Flyer 35-foot Xcelsior ‘ 21 ‘ 18 ‘ 184

Table 4: Modeled Bus Performance in 50°F

CHARGE

AVG EFFICIENCY IN KWH/MI MPG EQUIVALENT MAXIMUM RANGE
Proterra 35-foot E2 2.0 19 209
New Flyer 35-foot Xcelsior ‘ 20 ‘ 19 ‘ 192

SUMMER 2020
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Planning for Battery Degradation
During the New Flyer demonstration, the electric bus
demonstrated an energy efficiency of 2.0 kilowatt-
hours per mile. The 35-foot New Flyer electric

bus is available with a 437kWh battery capacity in
comparison to the 400 kWh bus demonstrated
during the summer (New Flyer, 2020). In new
condition, the 437kWh vehicle would be expected

to operate up to 219 miles during the summer. New
Flyer considers the end-of-life capacity to be 70
percent, or 306 kWh. 70 percent of battery capacity
would bring the expected range to 153 miles. The
standard New Flyer warranty that is included with the
purchase of each vehicle guarantees 70 percent for
six years. Purchasing the extended warranty would
guarantee 70 percent for 12 years or 500,000 miles.

During the Proterra demonstration, the electric bus
demonstrated an energy efficiency of 2.6 kilowatt-

hours per mile. The Proterra electric bus is available
with a 440 kWh battery capacity (Proterra, 2020).

SUMMER 2020
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In new condition, the vehicle would be expected to
operate up to 152 miles during the summer. Proterra
warrants their batteries for 12 years and guarantees
70 kWh per every 110 kWh, or 64 percent of usable
battery power. Proterra also offers an extended
warranty on the battery that guarantees 80 percent
of battery capacity for 12 years. At the end-of-life
with no extended warranty, the expected range
would be 97 miles; with the extended warranty, the
range would be 122 miles. When looking at this

end of life range, it is important to note the harsher
conditions that the Proterra vehicle was tested in
and consider this range as a worst-case-scenario.
Another aspect to consider is the differences
between how New Flyer and Proterra advertise
battery capacity. Proterra indicated that 90 percent
of their advertised battery capacity is usable, whereas
New Flyer simply indicates that the batteries have a
usable capacity of 440 kWh. With this in mind, the
Proterra numbers are lower and New Flyer has a new
battery with a higher capacity rating.
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Figure 4 compares the battery usage between the

Proterra and New Flyer buses during their respective
demonstrations. The biggest difference between the
two buses can be seen in the energy used to power

Figure 4: Battery Consumption by Category

Proterra Energy
Consumption
Summary
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T HVAC
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the HVAC system. The Proterra bus used 41 percent
of the battery to power the HVAC system while the
New Flyer bus used 27 percent of its battery power.

New Flyer
Consumption
Summary

. Powertrain
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BATTERY ELECTRIC BUS COST ESTIMATES

Vehicle

Battery electric buses have a higher upfront cost
when compared to natural gas or diesel buses.
Depending on specifications, a New Flyer electric
bus ranges from $800,000 to $850,000 (as of Q4
2020). Similarly, a Proterra bus ranges from $739,000
to $850,000 (as of Q4 2020). In comparison, a
standard 35-foot natural gas bus costs approximately
$560,000 in 2020 dollars.

Charging Infrastructure

The initial electric bus investment would utilize slow
charging at the bus depot to charge buses overnight,
with one charging station for each bus. The total
charging infrastructure costs per vehicle is estimated
to be $200,000. The charging station itself is
estimated at $75,000 per charger and engineering,
design and installation are estimated at $125,000 per
charging station.

Charging Costs
Charging costs could

vary depending on

the location used

for charging the

buses. In order to

determine more

accurate costs,

Valley Metro would

need to pick a facility

for charging station
installation and start

working with the

respective utility provider. It is difficult to give an
accurate estimate at this time.

Maintenance Costs

Valley Metro’s current internal combustion
circulators have a per vehicle average maintenance
cost of

$0.39/mi and a maintenance cost range of $0.20/mi
to $0.71/mi. The per vehicle estimated maintenance
cost for the Proterra and New Flyer BEB's is between
$0.20 and $0.40 per mile (Proterra and New Flyer
estimates as of Q4, 2020). The electric bus cost

per mile estimate does not include replacing the
battery. While replacing a battery is the most

SUMMER 2020

expensive potential maintenance, depending on the
duty cycle of the bus it is not always necessary. If a
route similar to the test route were run with electric
buses, it is not expected that Valley Metro would
need to replace the battery. The cost to replace the
battery is estimated to be $200,000. This cost can be
covered by purchasing an extended warranty from
the electric bus manufacturer. The likelihood of
batter replacement and its impact maintenance costs
would need to be evaluated on a route by route
basis.

Training

Both Proterra and New Flyer include some mechanic
training for electric buses. Special tools and training
(including ongoing recertification training) would

be required for the maintenance of high-voltage
systems present on all electric buses demonstrated
to-date. Valley Metro has historically acquired special
equipment/tooling as part of the bus procurement
(which is beneficial due to the availability of

federal funding for bus purchases) and some initial
training hours. However, the service contractor
would be ultimately responsible for ensuring all

staff maintaining the electric buses are trained and
certified to work on the equipment. Training would
also be required to coordinate vehicle charging as
needed, including oversight of nightly charging as
part of an optimized charging strategy.

Warranties

Proterra and New Flyer electric buses have standard
and extended warranty options available for various
components of the buses. Proterra’s standard
warranty that is included in the base price covers

the following components outlined in Table 5.

In addition to the standard warranty, Proterra

offers extended warranty options for their buses.
Considering Valley Metro's routes, the 12 Year Energy
Storage System Warranty is recommended. This
would ensure that 80 percent of the battery capacity
would be usable for the lifetime of the vehicle, in
comparison to just 64 percent from the standard
warranty. This extended warranty is estimated to cost
$75,000 per bus. It is not anticipated that the other
warranty options would be necessary.
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Table 5: Proterra Base Warranty Standard Terms

COMPONENT YEARS MILES
Complete bus 1 50,000
Main composite monocoque structure 12 500,000
Structural system 3 150,000
Major components 2 100,000
Energy storage systems 6 300,000
Charging systems 2 N/A

Like Proterra, New Flyer has a standard warranty
that is included with each bus and extended
warranty options that can be purchased for different

components of the vehicle. Table 6 shows the
standard terms of the base warranty.

SUMMER 2020
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Table 6: New Flyer Base Warranty Standard Terms

MAJOR COMPONENT DESCRIPTION

Base Bus Warranty 1 50,000
Basic Bus Structure 3 150,000
Chassis Structure (Integrity) 12 500,000
Chassis Structure (Corrosion) 12 500,000
Propulsion System 6 300,000
Energy Storage System 6 300,000
Axle (front and rear) 5 300,000
A/C 2 Unlimited
Brake System 1 50,000
Destination Signs 6 Unlimited
Door Systems 5 150,000
Wheelchair Ramp 2 Unlimited
Electrical System 3 150,000
Tires 2 24,000
LED Headlights 6 Unlimited
Air Compressor 1 Unlimited
New Flyer Connect System 2 Unlimited
Paint 5 Unlimited
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While extended warranties can be purchased for a bus. Purchasing this warranty is estimated to cost
variety of components, the project team anticipates $55,000 per bus.

that the battery storage system warranty would be
the only extended warranty needed. This warranty
will ensure the bus will maintain 70 percent of
battery capacity through the 12-year life of the

Table 7 summarizes the cost estimates listed above
to show the anticipated initial cost for procuring a
battery electric bus. The estimate assumes the higher
warranty cost of $75,000.

Table 7: Battery Electric Bus Initial Cost Estimate

ITEM QUANTITY COST PER UNIT TOTAL
Bus 1 $800,000 $800,000
Charger 1 $125,000 $125,000
Charger Installation 1 $75,000 $75.000
Warranty 1 $75,000 $75,000
Total Initial Cost $1,075,000
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E} NEXT STEPS

After multiple electric bus demonstrations during
the summer of 2020, it is apparent that electric bus
technology is rapidly evolving and is becoming a
more viable option for regions with hot climates.
An initial investment of battery electric buses would
further knowledge of the technology in our region
and bring numerous environmental benefits to the
community. There is also the potential for cost
savings through the life of the bus. In order to bring
electric buses into service in the region, the project
team has identified the following as critical next
steps.

Coordinate with Utility Providers. The cost to
charge the vehicles has a large impact in the
overall cost to operate electric buses. When
transit agencies work closely with their electric
providers, they are able to create charging
schedules that benefit both the utility and the
transit agency.

SUMMER 2020
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Determine Battery Electric Bus Manufacturer.
New Flyer and Proterra demonstrated the
ability to be able to operate shorter range
routes during peak climatic conditions.

Some additional research should be done to
determine which bus would best suit Valley
Metro's needs and determine the exact costs
associated with each bus manufacturer. Makes
and models of electric buses that entered the
market after the summer 2020 testing should
also be considered.

Seek Funding Opportunities. There are a variety
of grant programs that support transitions

to electric vehicles. Valley Metro should

begin researching and applying for funding
opportunities to support the upfront cost of
electric buses and the electric charging
infrastructure.
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MEMORANDUM (

TO: Transportation Commission I
FROM: Tony Belleau, Tempe Streetcar Project Manager (480-858-2071) Tempe

DATE: September 14, 2021
SUBJECT: Tempe Streetcar

PURPOSE
The purpose of this memo is to provide an update on the upcoming Tempe Streetcar (TSC) operations.

CITY COUNCIL STRATEGIC PRIORITY
o Quality of Life 3.26: Achieve a multimodal transportation system (20-minute city) where residents can walk, bicycle,
or use public transit to meet all basic daily, non-work needs.

o Quality of Life 3.29: Achieve ratings of “Very Satisfied” or “Satisfied” with the “Overall Satisfaction with Transit System
in Tempe” greater than or equal to 80% as measured by the City of Tempe Transit Survey.

BACKGROUND

Working to take advantage of reduced vehicular traffic, the Tempe Streetcar project made significant advances on the
construction of the overall system. As construction is now complete, the project team focuses on testing and close-out
procedures related to the installation of infrastructure (landscape, civil, trackwork, shelter, traffic, communications, efc.),
while working with the vehicle manufacturer, Brookville Equipment Corp (BEC) to verify and test the vehicles on the
streetcar alignment in Tempe.

Meanwhile, the Public Art component of the project has progressed, with three of the four zones on the alignment having
completed their installations. Valley Metro continues to advance the art for the Rio Salado Zone, which be provided by
Tucson artist Barbara Grygutis.

All 14 History Panels for the project have been designed and are presently being prepared for fabrication. These large
panels (30x52”) highlight the history specific to Streetcar stop locations and was a collaboration with the Tempe History
Museum, who curated the panels for 13 of the locations on the alignment. The system will also include a custom design in
the O’Odham Homeland Exhibit series specifically for Oidbad Do’ag (Tempe Butte) for use as streetcar signage at the Rio
Salado and Hayden Ferry Lakeside stop. The Gila River Indian Community Cultural Resource Management Program, in
concert with SRPMIC Language Preservation Program and the Tempe Historical Commission, have provided comments
and review incorporated in the final design. The design also has been presented at the Four Southern Tribes Cultural
Resources Working Group monthly meeting.

STREETCAR VEHICLES & INTEGRATED TESTING

While the project team was able to advance construction labor during the impacts of COVID-19, many facets of the industry
were negatively impacted. Material sourcing and supply chains continue to be strained, placing an additional burden on the
streetcar vehicle manufacturer.



The Tmpe Streetcar Vehicle proceeds west on Rio Salado Parkway during a test procedure

This has impacted the manufacturer’s ability to not only produce and ship the streetcar vehicles but slowed their ability to
perform 3 party testing, as well. There are presently three streetcars in Valley Metro’s Operations and Maintenance center,
with three additional vehicles awaiting shipment to conclude the fleet. Staff continues to work with Valley Metro to onboard
the vehicles through testing, commissioning and acceptance in advance of the system opening.

NEXT STEPS

o  Continue working with city departments to close out inspections and reviews
¢ Integration testing of the vehicle and system
e  Pre-operations planning

RECOMMENDATION OR DIRECTION REQUESTED
Information only

FISCAL IMPACT or IMPACT TO CURRENT RESOURCES
N/a

ATTACHMENTS
e Presentation






Project Overview

STREETCAR
At-A-Glance
ROUTE

3 miles
Downtown/ASU/Rio Salado Pkwy/Apache Blvd

STOPS
14 sheltered stops

Rio Salado Pkwy Public art
2 light rail connections
POWER
Hybrid battery
Off-wire through downtown Mill Ave.
FLEET
B vehicles
+125 passenger capacity
ADA and bike accessible
CAPITAL COST
$200 million

DOWNTOWN FUNDING

E - Federal grants
TEMPE Regional funding - Prop 400
University Dr Local public-private partnership

STATUS

sennsaracssnnes

g 100% design
>
g SthSt Qv : Rail delivered and welded
j ARIZONA STATE = Under construction
S UNIVERSITY, 4 MIN 25’5,"'"5 YEAR
A @ \cieonhe TEMPE CAMPUS
N 11th St
: N3MIN

Apache Blvd

@ Valley Metro Rail/Station
mmfmm Termpe Streetcar/Stop
----------- Wclking Distance

Hudsen

Park

College Ave
Rural Rd

Mill Ave




Construction

Substantially Complete
Contractor Downsizing
Certification

Civil Construction is Substantially Complete

Working to define extended overhead cost

Punch list certifications

Intermittent lane restrictions continue throughout the project
Patching and repairs to miscellaneous concrete

Crews continue to finalize landscaping throughout the project
Striping and signage revisions

Traction Power Substations (TPSS)













Track Feet 27,808 TF or 5.3 Miles
14,000 CY of Excavation

Concrete placed for Track 8,605 CY
Rebar Placed: 1,086,826 Ibs
27,065 LF of curbing (~5 miles)
201 OCS Poles

Safety Hours 517,853

Zero Lost Time & 2 RI.
(National Avg = 2.5 RI per 100 workers for 200k hours)
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Apache | Bobby Zokaites (Tempe)
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Downtown | Simon Donovan & Ben Olmsted (Tucson)




History Panels

CTEMPE

tempe.gov/streetcar

ot
The 24-lane Tempe

. I 70 - 80 - 89
: - AR|ZONA" e e Bowlapenedon
TEMPE, e Sept. 28,1960, at

LR i | 1100 E. Apache Blvd.
Boasting a coffee
shop, childcare
center and free
bowling lessens,
Tempe Bowl was
open 24 hours a day.

Bill and Pat Wood
: ’ opened their second
e e . Pioneer Camera Shop

inthe A. J. Bayless
The famous Budweiser Clydesdales visit Chico’s Drive-In on the Shopping Center

northwest corner of Apache Boulevard and Terrace Road around 1956. in April 1956. Their
original shop apened
inthe Laird and Dines
building at Fifth Street
and Mill Avenue in 1951

bt e o0




Vehicles

6 Hybrid Vehicles

(Overhead & Battery)

Manufactured in
Brookville, PA

3 of 6 Vehicles Delivered

Integrated Testing
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