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Overview of NY Requirements
A Legislative Push Toward Zero-Emission Transportation

Ambitious Climate Goals
* NY’s Climate Leadership and Community Protection Act (CLCPA)
* 85% reduction in GHG emissions by 2050

* Net-Zero emissions economy-wide by 2050

Key State Mandates
» Executive Order 22 (NY State)
« All light-duty state fleet vehicles must be zero-emission by 2035
 All medium- and heavy-duty vehicles by 2040.
» Executive Order 53 (NYC)
« All city fleet vehicles to be all-electric by 2040

Electrification Targets

State agency fleets

Public transit systems

Waste collection fleets



Westchester County, NY

Overview
Westchester County is actively promoting the use of electric vehicles (EVs) by providing
free charging at park facilities.

Scope
@%H HDR is providing design engineering and construction support
services for EV charging station installation at multiple parks.

! Goal
(1) 500+ EV Chargers across 75+ locations

@ Motivator
@ Commitment to sustainability, adoption of clean energy,
@ and reduction in GHG emissions.



Other EV In NY

Statewide Coordination
+ Joint efforts by NYSOGS, NYSERDA, NYDOT, NYSTA, and NYPA
* Focus on expanding EV charging infrastructure across state-owned facilities.

Challenges
« Grid Limitations: Insufficient capacity in some areas to handle increased EV charging demand.
* Facility Retrofits: High upfront costs for installing EV-ready infrastructure at existing locations

Key Trends

* Microgrids (Solar + Battery Energy Storage)
Used as flexible assets on EV projects to minimize demand on the electric grid.

* Vehicle-to-Grid (V2G) Technology
Allows vehicles to draw power from the grid and return unused electricity when not in use.

* Private-Public Partnership
Collaborative funding and implementation strategies to accelerate EV infrastructure deployment.



LEARNING OBJECTIVES

01 The benefits and challenges of transitioning to electric
waste collection trucks.

02 Who is transitioning to electric waste collection trucks
and how the transitions are progressing.

03 Tools that can be used to facilitate the transition to
electric waste collection trucks.



Have you or are you considering a transition
to electric collection trucks?



Why Electric Collection Trucks?

D ) )

Promotes cleaner
and healthier air
in communities

Supports local climate Reduces
action goals noise pollution

:

Requires lower Reduces
maintenance energy costs




Perceived Transitioning to Electric Trucks
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It’'s a Little More Complicated

Infrastructure
Requirements!




Putting the Pieces Together
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Things to Consider When Transitioning to ZEVs

3 Guiding Elements/Principals

Y Y,

o

* ldeato Implementation

Look for an industry-recognized expert in transportation, energy and
facility design to collaborate on the full scope of your project — from
research, planning and design through operations.

First Things First

Lay a solid foundation with research, planning and design to create a
clear roadmap that helps you avoid pitfalls and streamline scaling and
implementation.

Data-driven Decisions

Cross-layer GIS-based modeling with operational fleet data to understand
operating, charging and energy cost scenarios. Integrate that data with
suitability models to complete a sustainable value analysis to help you
prioritize next steps.



Challenges of Transitioning

Technology

Advancement
Phase Il
(Hard)
(II\D/IZ?jSiSr::) + Significant operational
Phase | impact
(Easy) » Minor operational o 1112+ fleet
replacement

adjustments
*No operational impact * Limited fleet 7 Rzl m“'?‘p'e
* 1:1 Fleet ratio replacement energy solutions
replacement / adjustments
+ Simple charging + Manageable charging

solution solution
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Factors for a Clear Roadmap
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The Right Tools
Make a Difference

ero+

Fleet Optimization Tool

EconMOVES




HDR’s ZERO+ Model Design

Model is network based, implemented in a GIS environment utilizing GPS data

Energy estimation is performed using a simulation model called FASTSIM

Fleet operation on each vehicle is simulated at a micro level

Model can be easily customized to fit specific needs of a fleet operator

Fuel-neutral (diesel, electric, hydrogen fuel cell and CNG can be modeled)
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Fleet Modeling for Energy -
and Infrastructure

ENERGY CONSUMPTION

* Electric or Hydrogen
= By Trip/Block/Vehicle
= By Fueling Location

U

EN-ROUTE CHARGING

VEHICLE DETAILS
* Dimensions

* Weight ) INFRASTRUCTURE
* Power Train * Power Level
: ggl Supply « Location(s)

ZERO+ ZERO+ ZERO+
INPUT MODULE SIMULATOR SCHEDULER EcoNMOVES DECISION
« USGS Elevation (Customized FASTSIm) . \/opic|a Assignments SUPPORT TOOL

* Acceleration * Energy Consumption = Managed Charging * Implementation Scenarios
* Speed Limits * Fuel Consumption » Multiple Scenarios * ROI and Break-Even Analysis
- Etc. * Energy Efficiency FACILITY CHARGING « Financial Planning
INFRASTRUCTURE

ROUTE DETAILS * Power Level

(GTFS or GPS) * Location

« Path * Number

= Stops

= Etc.

OPERATIONAL IMPACTS

* Hours and Miles
* Number of Vehicles
* Vehicle Swaps

@® Inputs @ Zero+ Energy Analysis @ Outputs @ Financial Analysis



Lessons Learned:
Infrastructure/Utilities

CAPITAL COST OF INFRASTRUCTURE AND UPGRADES

Q Challenge:
* Infrastructure costs often underestimated or not realistically budgeted.
Helpful Insights:
» Launch small-scale pilot projects first to gather accurate cost data.

« Engage your utility early to understand load growth options and
potential cost-saving programs

o Incentives
o Rebates

o Utility-covered infrastructure upgrades



Lessons Learned:
Infrastructure/Utilities

CHARGING STATIONS

Q Challenges:
 Long lead times for both chargers and supporting power equipment.
« Commercial chargers require more space than residential units.

Q Helpful Insights:

« Start permitting processes early. Coordination with local
municipalities can significantly impact schedules.

 Select the right charger type and power level based on vehicle use
case and operational needs.

» Coordinate equipment procurement with site design and installation
timelines to avoid costly delays and misalignment.



Lessons Learned:
Infrastructure/Utilities

FUTURE GROWTH & POWER NEEDS

Q Challenges:

* Existing garages often lack space to accommodate chargers
and expanded utility infrastructure

* Power assessment must be conducted.

Q Helpful Insights:

 For new facilities, design with future growth in mind. Account
for both current fleet size and long-term electrification goals.

 Early power load assessments help optimize capital
iInvestments and reduce retrofit costs down the line.



Lessons Learned:
Infrastructure/Utilities

MAINTENANCE AND TRAINING FOR
CHARGING AND INFRASTRUCTURE SYSTEMS

] Challenge:
O
« Maintenance and training needs are often missing from technical specifications

Q Helpful Insights:

* Include OEM maintenance requirements and responsibilities in procurement
documents.

 Plan and budget for staff training on charging systems to support long-term
operability.

* Develop a comprehensive project and asset management strategy for the EV
infrastructure from the outset.



Lessons Learned:
Vehicles

BATTERY WARRANTY

Q Challenges:
 Battery performance degrades over time, affecting vehicle lifespan and range.

« OEMSs have varying criteria for what qualifies as a battery defect or warranty
claim.

Q Helpful Insights:
» Define acceptable battery degradation thresholds in technical specifications.

 Leverage automated maintenance systems to monitor battery health and
performance over time.

» Request that OEMs offer support or flexibility for future battery replacements
or technology upgrades.



Lessons Learned:
Vehicles

ELECTRIC FLEET PLANNING

Q Challenges:
 Battery degradation impacts range and long-term fleet performance.

Q Helpful Insights:

* Incorporate battery lifecycle and emerging technologies into fleet planning to
improve long-term operational effectiveness.



Lessons Learned:
Vehicles

LIMITED RANGE FOR ZERO-EMISSION VEHICLES

Q Challenges:

» Depot-only battery charging has limited range, particularly on longer or more demanding
routes, compared to conventional fuel vehicles.

Q Helpful Insights:

« Train operators to maximize range using features like regenerative braking.

Use fleet modeling and route analysis to determine where 1:1 replacement is feasible,
or explore en-route charging options to extend range.

Electric waste collection trucks are still an emerging technology, but performance and
range are improving rapidly with each new generation.

Consider pilot programs for heavy-duty electric trucks with high GHG reduction potential.

Explore hydrogen fuel cell options for extended range and cold-weather performance.



HDR is Supporting EV Waste Collection

King County, WA



In Conclusion...
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