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North Shore Division - Summary Of The Plan Implementation

EXISTING CONDITIONS

North Shore Division is a pre-engineered building that was built with a proprietary and nonstandard framing
system to economize on materials and cost. Preliminary calculations show that the roof framing can handle the
additional loads associated with BEB implementation, but more detailed study is required

for final design. Pace currently owns additional property adjacent to the existing garage facility to
accommodate expansion.

FACILITY MODIFICATIONS

10 percent designs have been developed to update, expand, and make accommodations for BEBs at North
Shore Division. This division will ultimately be able to house 95, 40-foot BEBs under pantographs.

Other Improvements include:

. Expansion of bus storage area . Expansion of administrative and employee

. Expansion of the bus repair area welfare areas

. New repair bays . Enhancements to fire protection systems

. Electrical upgrades and installation of charging

. Removal and replacement of lifts ;
infrastructure

. Increased parts storage
- Upgrades to stormwater management system

- New loading dock . )
. Expansion of employee and guest parking and

- Roof modifications for localized HVAC installation of car chargers
equipment loads

UTILITIES

ComEd will be engaged in design development of an off-property power distribution extension to serve the
capacity required to operate full BEB charging facilities. ComEd’s design will extend medium voltage (12kV)
service to the site property, up to and including equipment at the point of connection to Pace BEB charging
equipment. Provisions for a secondary feed will be coordinated with ComEd.

The existing ComEd service (480 volts) will remain in place to feed all non-BEB charging building loads.

Modifications will be required to the stormwater management system as the new addition and
parking areas will create more impervious area. The new detention system will be installed below the
new parking area.

The existing natural gas service will need to be reevaluated to serve the demand load from 2 1.5MW
generators associated with BEB charging resiliency.

Fire flow test should be conducted as the design is advanced to identify any limitations in serving the
increased hazard groups for sprinkler systems in the bus repair and bus storage areas.




North Shore Division will require NEPA approval which, based upon continuation of the current transit use,

should be a Categorical Exclusion.

North Shore Division will be constructed in three phases. Phase 1 and Phase 3 can be constructed with the
facility remaining operational. Phase 2 requires temporary trailers to accommodate administrative employees
and dispatch. Charging infrastructure will be installed in accordance with the BEB implementation plan.

3.4.5 SOUTHWEST DIVISION

Southwest Division in Bridgeview was
constructed in 1994 and currently has
an assigned fleet of 18, 30-foot and 38,
40-foot transit buses with designated
interior parking for 40 vehicles. As with
other divisions, the facility has been
well maintained, but is due for midlife
improvements to maintain a state of
good repair and to increase capacity for
planned service expansions.

Pace has installed a ChargePoint CPE 250
Express 62.5kW e-skid mounted charger at
Southwest Division.

Conceptual designs propose improvements
that increase bus storage capacity to 65
and provide accommodations for BEB
charging equipment. It is important to

note that the existing structure in the
vehicle storage area can support the

weight of pantograph chargers today. If
warranted, based on the needs of the fleet,
electric vehicles can be phased in prior

to expanding the footprint of the garage.
However, increased electrical service and
upgrades to the fire suppression systems
would still be needed.

Phasing of the facility modifications for
BEBs can potentially minimize impacts to
transit operations, with the work to add
the additional storage area occurring at a
later date as funding allows. The proposed
modifications to the administration and
driver welfare areas will require temporary
relocation of staff to other on-site locations.
Additional proposed improvements would
include expansion and upgrades to bus
storage, maintenance, administrative,
training, and driver welfare areas.
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Southwest Division - Summary Of The Plan Implementation

EXISTING CONDITIONS

Southwest Division is a pre-engineered building constructed in 1994. Preliminary calculations show that the
roof framing can handle the additional loads associated with BEB implementation, but more detailed study is
required for final design.

FACILITY MODIFICATIONS

10 percent designs are complete to update, expand, and make accommodations for BEBs at Southwest Divi-
sion. This division will ultimately be able to house 65, 40-foot BEBs under pantographs.

Other Improvements include:

. Expansion of bus storage area . Expansion of administrative and employee

. Expansion of the bus repair area welfare areas

. New repair bays - Enhancements to fire protection systems

. Electrical upgrades and installation of charging

. Removal and replacement of lifts ;
infrastructure

. Increased parts storage

- Upgrades to stormwater management system
- New loading dock . .

. Expansion of employee and guest parking and
- Roof modifications for localized HVAC installation of car chargers

equipment loads

UTILITIES

ComEd will be engaged in design development of an off-property power distribution extension to serve the
capacity required to operate full BEB charging facilities. ComEd’s design will extend medium voltage (12kV)
service to the site property, up to and including equipment at the point of connection to Pace BEB charging
equipment. The existing ComEd service (480 volts) will remain in place to feed all non-BEB charging building
loads. Provisions for a secondary feed will be coordinated with ComEd.

Modifications will be required to the stormwater management system as the new addition and
parking areas will create more impervious areas. The new detention system will be installed below the
new parking area.

The existing natural gas service will need to be reevaluated to serve the demand load from 2, 1.5MW
generators associated with BEB charging resiliency.

Fire flow test should be conducted as the design is advanced to identify any limitations in serving the
increased hazard groups for sprinkler systems in the bus repair and bus storage areas.




Southwest Division will require NEPA approval which, based upon continuation of the current transit use,

should be a Categorical Exclusion.

Southwest Division will be constructed in three phases. Phase 1 and Phase 3 can be constructed with
the facility remaining operational. Phase 2 requires temporary trailers to accommodate administrative
employees and dispatch. Charging infrastructure will be installed in accordance with the

BEB implementation plan.

3.4.6 SOUTH DIVISION

South Division in Markham was constructed
in 1986 and designed to park 70,

40-transit buses. The property also has
outdoor parking for 35, 40-foot transit
buses. In 2018, Pace completed midlife
improvements to the garage, including the
construction of CNG fueling infrastructure.
The facility currently operates a fleet of

108, 40-foot buses, 38 over its design
capacity. The Bus Storage Area also houses
approximately 20 non-revenue vehicles
indoors. The division has 209 employee and
visitor parking stalls, including 10 accessible
parking stalls.

The existing CNG fueling infrastructure can
potentially be converted to accommodate
hydrogen vehicles. South Division runs

a significant number of long blocks

that are well suited for FCEBs. As the

regional hydrogen generating and fueling
infrastructure expands in the future, this
could be a viable option for completing
longer vehicle blocks that cannot be
operated using BEBs. Because South
Division is relatively new and supports a
fleet of low emission CNG buses, further
development of a conversion plan to FCEBs
should be delayed until the hydrogen
infrastructure to support a transition is fully
in place. Among the emerging vendors in
the hydrogen market that could serve this
division are Linde Hydrogen in East Chicago
and Plug Power. Linde produces enough
hydrogen to fuel 700 buses a day and can
provide deliveries, while Plug Power offers
a guaranteed 24-hour delivery schedule.

As this market continues to mature, supply
can be expected to increase and prices to
become more competitive.




Map of South Division Routes Operated by Pace
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South Division - Summary Of The Plan Implementation

EXISTING CONDITIONS

The building was constructed in 1988 and in 2016 a compressed natural gas (CNG) fueling station
was added. In 2018, the building was subject to midlife improvements and converted into a CNG bus
maintenance facility

FACILITY MODIFICATIONS

10 percent designs have been developed to expand and make accommodations for hydrogen vehicles at
South Division. This division will ultimately be able to house 112 40-foot buses and 20 non-revenue vehicles.

Other Improvements include:

. Expansion of administration and personnel areas . Removal and replacement of lifts
- Expansion of bus storage area - Enhancements to fire protection systems
. Expansion of bus repair area - New hydrogen storage tanks

- New repair bays

UTILITIES

The existing natural gas service and electrical service are not anticipated to require significant upgrades to
accommodate the transition from CNG to FCEB.

No changes needed to existing site detention as civil engineers have confirmed there is sufficient capacity for
the expansion.

The existing fire pump and system to remain and be expanded. Fire flow test should be conducted as the
design is advanced to confirm that the existing fire pump and system can meet final design requirements.
Note as this facility is planned to convert to FCEB no provision is made for a specialty fire suppression system
that would require utility upgrades to the water service.

New 15KVA transformer and two new panelboards are proposed to support new hydrogen equipment.

ZONING & NEPA COMPLIANCE

South Division will require NEPA approval which, based upon continuation of the current transit use, should be
a Categorical Exclusion.

CONSTRUCTABILITY

South Division could be constructed in two phases. Phase 1 upgrades to the existing facility could be
managed to maintain ongoing operations, while modifications are made to bus operations, including potential
bus relocations. Phase 2 could expand the administration and personnel areas along with bus storage and
repair, which will require temporary trailers to
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3.4.7 FOX VALLEY DIVISION

Fox Valley Division in North Aurora was
constructed in 1994 and was designed to
park 20, 40-foot transit buses. The facility
provides indoor storage for a fleet of 39,
30-foot buses and approximately 20 non-

Map of Fox Valley Division Routes Operated by Pace

revenue vehicles. The property also serves
as Pace’s main safety and training facility
and has 80 employee and visitor parking
stalls, including 6 accessible parking stalls.
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Fox Valley Division - Summary Of The Plan Implementation

EXISTING CONDITIONS

Fox Valley Division is a pre-engineered building constructed in 1994. Preliminary calculations show that the
roof framing can handle the additional loads associated with BEB implementation, but more detailed study is
required for final design.

FACILITY MODIFICATIONS

10 percent designs have been developed to update, expand, and make accommodations for BEBs at Fox
Valley Division. This division will ultimately be able to house 64, 40-foot BEBs under pantographs.

Other Improvements include:

. Expansion of administration and personnel areas . Increased parts storage
. Expansion of bus storage area . Enhancements to fire protection systems
. Expansion of bus repair area . Electrical upgrades and installation of charging

. New repair bay infrastructure

. New mechanical exhaust and make-up air

. New loading dock ramp and new roll-up doors )
system and New Energy Recovery Unit

. New roofing

. Upgrades to stormwater management system

. Fall protection . .
. Expansion of employee and guest parking and

. Removal and replacement of lifts installation of car chargers

UTILITIES

The existing natural gas service will need to be reevaluated to serve the demand load from 2, 1.5MW
generators associated with BEB charging resiliency.

Provisions for a secondary feed will be coordinated with ComEd.

ZONING & NEPA COMPLIANCE

Fox Valley Division will require NEPA approval which, based upon continuation of the current transit use should
be a Categorical Exclusion.

CONSTRUCTABILITY

Due to the challenge of maintaining operations during construction, a temporary facility at an alternate site
may be necessary.
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3.4.8 WEST DIVISION

West Division, located in Melrose Park, was of construction is therefore further out in
constructed in 1986 and the building was the transition plan, as it is considered more
subject to midlife improvements in 2019. prudent to develop the detailed plan closer
The facility has a maximum capacity of to planned transition to ZEB to best align to
140, 40-foot buses and is currently storing the current technology at that time. Design
136 buses. Ten percent design was not will be conducted during a later iteration of
completed for West Division due to the the facility transition plan.

recent midlife improvements. The timeline

Map of West Division Routes Operated by Pace Communities Served
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3.4.9 HERITAGE DIVISION

Heritage Division is Pace’s newest facility,
which opened in October 2022. The facility
has a capacity for 135 buses, allowing for
future growth in Pace’s operations in Will
County. At this time, the future propulsion

Map of Heritage Division Routes Operated by Pace
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Substantial capital funding assistance will be needed from state,
federal, and regional entities to replace Pace’s existing fleet and
upgrade facilities to accommodate ZEBs.

4.1 CHALLENGES AND OPPORTUNITIES

As Pace works towards the goal of having
a zero-emissions fleet by 2040, external
challenges include the limited number

of Original Equipment Manufacturers
(OEMSs) producing vehicles and charging
infrastructure, supply chain issues for
construction materials, and shortages

of skilled labor in both the design and
construction industries. The total cost of
a ZEB encompasses multiple variables,
including investments in new rolling stock
and facility infrastructure.

ZEBs are currently more expensive than
conventional diesel and CNG buses, with
BEBs costing twice as much and FCEBs
costing about 2.5x more. Additionally,
batteries, facility modifications, and
charging equipment require significant

upfront investment. However, as the
technology matures, the cost of ZEBs is
predicted to decline, while the efficiency of
battery capacities is predicted to increase.

In addition to high upfront capital costs,
there are operational impacts incurred

from the switch to ZEBs. These include
increased operational costs due to

route and schedule changes, increased
electrical demand, extended service and
maintenance agreements with vendors,
and modification to maintenance practices,
including workforce hiring, training, and
retention. While operational costs increase
in the transition to ZEBs, the long-term
operational costs are expected to decline
due to lower fueling and maintenance costs
of the ZEBs.

4.2 FUNDING AND PROCUREMENT EFFORTS TO DATE

The Zero-Emission Bus Transition Plan
requires that each facility is upgraded in
advance of the replacement of the existing
fleet to ensure the bus fleet retains its

operational effectiveness and all capital
is wisely invested. Despite the reduced
farebox revenues and upfront capital
investments necessary to advance the




plan, the Infrastructure Investment and
Jobs Act (IlJA) presents significant funding
opportunities for transit agencies, including
increased funding for new and existing
discretionary grant programs. To date, Pace
has applied to the following programs.

2022 Low or No Emission Grant Program
and the Grants for Buses and Bus
Facilities Competitive Program: Pace
submitted an application for funding
through the 2022 Program to expand
and modify North Division to support
electric vehicle operations and to
purchase two BEBs. The grant funding
was also to be used to invest in training
operators, support staff, and mechanics
on the BEB fleet. (This grant application
was not awarded by FTA.)

2022 Advanced Driver Assistance
Systems (ADAS) for Transit Buses
Demonstration and Automated
Transit Bus Maintenance and Yard
Operations Demonstration Program:
Pace submitted an application for
funding through the ADAS Program in
fall 2022, called the Pace Advanced
Unified Technology Option for Busyard
Usability demonstration System
Project (AUTOBUS). The project
proposes to develop a systematic
and scalable approach to assessing

the feasibility, effectiveness, benefits,
and costs of integrating ADAS
automation technologies into transit bus
maintenance and storage facilities. The
project is proposed for Pace’s Heritage
Division and will retrofit three of Pace’s
existing buses with Perrone Robotics’
existing and proven technology package,
To Navigate You/Mobile Autonomous

X (TONY/MAX) automation kit. The
fundamental application of ADAS from
the BEB perspective is the ability to
remotely drive buses. In the event of a
thermal runaway event on a BEB in the
bus storage area, Pace will be able to
move adjacent buses and reduce the
impact of the thermal event. Ultimately
the affected bus can be towed out of
the garage to a designated area, where
the event can be managed safely. (This
grant application was not awarded by FTA.
Pace submitted an FY23 SMART Grant
Application on October 10, 2023.)

2023 Low or No Emission Grant Program
and the Grants for Buses and Bus
Facilities Competitive Program: Pace
applied for funding through the 2023
program. With this grant funding, Pace
would expand and modify North Division
to support electric vehicle operations
and to purchase two BEBs. The grant
funding would also be used




to invest in training operators, support
staff, and mechanics on the BEB fleet.
(This grant application was not awarded
by FTA.)

In June 2019, the lllinois General Assembly
passed the Rebuild lllinois Capital Bill,
which provided Pace with $228 million in
funding and established “PAYGO” as an
ongoing, reliable funding source for future
capital needs based on the motor fuel tax.
Pace expects to receive approximately $73
million of PAYGO funds between 2023-2027
and plans to use these funds as local match
for federal grants.

Pace receives Federal CMAQ funding,
which is a competitive grant program
administered by the MPO. To date, Pace
has not applied for CMAQ funding for a
garage project.

Pace also received Federal 5307/5339
funds. Historically, federal formula capital
funds have been allocated among the

service boards at the following percentages:

58 percent to CTA, 34 percent to Metra,
and 8 percent to Pace. The federal formula
funds, which include Section 5307/5340
Urbanized Area and Section 5339 Bus

and Bus Facilities, are expected to total
$289.688 million for Pace in 2023-2027.
Estimates of funding for the federal formula

program are aligned with the new
Infrastructure Investment and Jobs Act (IIJA)
signed into law on November 15, 2021.

As part of this legislation, the Federal
government has earmarked record
amounts of funding for zero-emissions
transit projects. However, the programs

are highly competitive. Additionally, supply
chain issues, skilled labor shortages, and
general inflation have created extraordinary
escalation of construction and vehicle costs

across all markets. As such, the cost of
related charging and fueling infrastructure
is very high, making the conversion of

the smallest Pace division a more than
$100 million proposition. Potential funding
opportunities are included in Appendix F.







Given the rapid evolution of zero-emissions technologies, this
Zero-Emission Bus Facility Plan, as well as the Zero-Emission
Bus Transition Plan, will require periodic updates to adapt to

technological advances.

5.1 PROJECT DELIVERY

As Pace moves forward into full design
and construction, there are presently
two methods of project delivery being
considered:

Traditional Design-Bid-Build (DBB) refers
to the historically used project delivery
method where the owner hires a designer
and works with them to develop plans to a
level of detail appropriate for construction
bidding. The project is then advertised

for bids. Upon receipt of proposals, the
owner selects a contractor to construct
the project. Because roles are clearly
defined, the owner receives the most
transparency through the design process,
and project costs are generally known due
to the level of detailed design. Drawbacks
include potentially longer project timelines
due to multiple procurements, reduced
opportunities for collaboration between the
owner, designer, and the contractor, and
change order management.

Progressive Design-Build (PDB) refers

to the process where the project design is
developed by the owner and the design-
builder in a step-by-step process. Under
this project delivery method, a PDB
contractor is selected via a qualifications-
based procurement. The contractor then
works collaboratively with the owner to fully
design a project. The PDB and owner then
negotiate a guaranteed maximum price
(GMP) for construction. If an agreed amount
for the GMP cannot be negotiated, the
owner maintains control of project designs,
and has the right to seek outside bids for
construction.

For this delivery method, Pace developed
“bridging documents” which establish the
programmatic requirements, project vision,
and objectives. These documents include
summaries of work, performance criteria,
technical specifications, preliminary designs
developed to a 10 percent or 30 percent




level of completion, and reference materials
that will be used by contractors to better
understand the planned work and inform
their bids.

The PDB delivery method allows the

owner, designer, and construction team to
collaborate throughout all stages of project
development, providing the greatest amount
of engagement between the three key
players in a construction contract. Under
this method, the design and construction

5.2 APPLICATION OF FACILITY PLAN

While this Facility Plan is focused on BEBs,
as the development of hydrogen hubs
expands, FCEBs should be considered for
Pace’s longer vehicle blocks.

The PEER analysis discussed in Section 1
is a conservative approach based on the
best information available today for existing
and future battery technology. However,
given the speed of technological advances,
the results of the PEER analysis should

be reviewed and, in some instances, re-run
to confirm contemporary applicability, as
potential improved efficiencies could

be realized.

Facility assessments and bridging
documents are intended to guide final

contractor are treated as a singular
entity by the owner. This provides for
more accountability while providing the
owner with greater control of the budget
and throughout the iterative design
process. Drawbacks include potentially
higher project costs since the initial award
is based on qualifications not price,
restrictive procurement regulations that
may limit collaboration, and preferred
subcontractor participation.

design teams by providing insight into
the condition of building elements and
equipment. Given the disruptive nature of
the introduction of charging infrastructure
and related systems into a division, sound
judgment can be applied towards future
comprehensive facility upgrades. The

30 percent design-bridging documents
provided for North, Northwest Wheeling,
and River Divisions provide direction for
final design and construction. Ten percent
packages for the balance of the divisions
include scope narratives, conceptual
drawings, and cost estimates informed
by site assessments and the projected
vehicle counts inclusive of possible fleet
size increases.




5.3 TECHNOLOGY, INFRASTRUCTURE, AND INNOVATION

Zero-emissions technology is advancing
rapidly due to funding made available by
the Federal Transit Administration (FTA),
Department of Energy (DOE), and the
Defense Advanced Research Projects
Agency (DARPA). A combined investment
of approximately $110 billion has yielded
several significant advances in energy
storage and propulsion system efficiency.
Electrical grid improvements and the
creation of several hydrogen hubs across

5.4 TRANSIT SERVICE DYNAMICS

Pace schedules are continuously monitored
and audited to provide the highest level of
quality service to customers. The results
are reported to the FTA for inclusion in the
National Transit Database (NTD) to certify
that FTA investments are fully utilized. In
addition to being used as a compliance
certification tool, the ridership counts
provide Pace with the basis for adjusting
bus operating schedules on a quarterly
basis. Long-term trend analyses are

also applied to determine division-level
fleet requirements that necessitate bus
relocations between garages. These shifts
in service, as well as bus relocations to
balance out fleet age amongst all divisions,

the United States are also in the advanced
stages of implementation. While these
advances are developing quickly, the
application of agreed-upon design and
operation standards are in flux. To ensure
that the investment Pace makes today will
be of high value over the entire course of
the agency’s transition to zero-emissions
vehicles, ongoing coordination with
regulatory, research, and funding agencies
will be imperative.

need to be continuously factored into the
ongoing facility planning efforts as Pace
transitions to a zero-emissions fleet. As
part of the effort that Pace undertakes to
continuously analyze ridership utilizing
Automatic Passenger Count (APC) data
and ensure compliance with FTA Passenger
Load Guidelines, Pace should also conduct
PEER analyses on an annual basis or more
frequently if there is a substantial change

in the block schedule at any division.

This recurring PEER analysis will confirm
performance expectations can be met,
particularly for larger, more comprehensive
system reorganizations.
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