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The future of waste
collection fleets is electric!
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Have you or are you considering a transition
to electric collection trucks?



Why Electric Collection Trucks?
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Promotes cleaner and Supports local climate
healthier air in communities action goals
) ~
Reduces noise Requires lower

pollution maintenance




Challenges of Transitioning

Technology

Advancement
Phase lll
(Hard)
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(Medium) et

*  Minor operational >+ 1:1.2+ fleet
replacement
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(Easy)
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+ Simple charging + Manageable charging
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Avoid the Scaling Trap

Design
Enhancements

Design + Analysis
Development

Pilot
Research

@ BYPASS:

Re-Planning Wasting Time
Re-Designing  Wasting Money
Re-Piloting Social & Political Risks

Planning



Development: Roadmap to Transition
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Factors for a Clear Roadmap
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Utility Collaboration Route Feasibility Total Cost of Ownership Sustainability Grant Opportunities




The Right Tools Make a
Difference

Zero+

Fleet Optimization Tool
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VEHICLE DETAILS
= Dimensions

* Weight

* Power Train

= Fuel Supply

* Etc.

ZERO+

INPUT MODULE
« USGS Elevation
= Acceleration

* Speed Limits

« Etc.

ROUTE DETAILS
(GTFS or GPS)

= Path
= Stops
= Etc.

@ Inputs

ZERO+

SIMULATOR
(Customized FASTSim)

ZERO+
SCHEDULER

= Vehicle Assignments

= Energy Consumption = Managed Charging

= Fuel Consumption
* Energy Efficiency

* Multiple Scenarios

@ Zero+ Energy Analysis

ENERGY CONSUMPTION

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

U
EN-ROUTE CHARGING
INFRASTRUCTURE

= Power Level
= Location(s)

FACILITY CHARGING
INFRASTRUCTURE

= Power Level

= Location

= Number

OPERATIONAL IMPACTS

= Hours and Miles
= Number of Vehicles
= Vehicle Swaps

@ Outputs

EconNMOVES DECISION
SUPPORT TOOL

= Implementation Scenarios

= ROl and Break-Even Analysis
* Financial Planning

® EconMOVES



HDR Zero+ Fleet Optimization

Block State of Charge (Monday) for Pleasant Valley
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HDR Zero+ Fleet Optimization

Block State of Charge (Monday) for Pleasant Valley
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HDR Zero+ Fleet Optimization

Block State of Charge (Monday) for Pleasant Valley
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HDR EconMOVES

@ Scenario Definition & Prioritization

INPUT PROJECTS PRIORITIZATION

Go to Projects ‘
Input and View Criteria
INPUT EXISTING FLEET STATS
Enter Fleef Schedule
Input Weights
INPUT NEW SERVICE STATS
Go to New Service Stats

@ Score Projects
[ use Manual Start Dates
ANALYSIS BASE YEAR: m

HORIZON YEAR: E R

Capital Investment Operating Investment

4
8

£ 8 8
I

Capital Costs & Revenues
$ in milions)

Operating Costs & Revenues
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INPUTS ZERO+ FLEET OPTIMIZATION TOOL OUTPUTS

System Data
= Stop locations

Sarvica Estimation of Total Vehicle
e EERCY Miles Traveled and Vehicle

* Travel times Hours Traveled
* Route alignment

Air Quality Impacts

Monetary Quantifications of
Benefits and Disbenefits

Fleet Size Estimation

O&M Cost and Capital
Cost Estimation

Estimation of Additional

ZEV Operating Characteristics
= Battery size
* Motor power
= Vehicle weight
= Tire rolling resistance

ZEV Performance Data
» Operating range
* Energy consumption

GIS Based Terrain Data
Fixed Route/Ridership Data =
Land Use Data

! Recommended Locations for
Charging Facilities

Expo & Pleasant Valley Route Power Demand Analysis
Capital Metropolitan Transportation Authority | Austin, TX
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Bus Facility Programming & Planning
VIA | San Antonio, TX



In Conclusion...
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Plan from the very
start to avoid
pitfalls of the

scaling trap

Functional analysis
and incremental
decision-making

will lead to success

Well-thought-out
roadmap leads to
the best technical
and financial
outcomes



Questions?

John Carlton, PE, BCEE
Solid Waste Program Lead | HDR

E: John.Carlton@hdrinc.com
P: 714.730.2336



