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Presentation Notes
Good afternoon everyone.
I am personally charged up to be here and talk about the future of electric waste collection fleets.
We are becoming an electrified nation
Gone are the days when it was your crazy neighbor operated an EV that could barely make it to the end of the block.
Almost every major brand of auto maker, and many truck manufacturers are developing EVs
Its one thing to buy an EV; its quite another for convert whole fleets to EV
Today we’ll discuss how agencies can save time and money by developing and executing a better zero-emissions roadmap from the beginning to avoid common scaling pitfalls.



The future of waste
collection fleets is electric!

o Electric collection

0 [:IE] [ trucks are where

00 00 electric buses were

O—4d 7 years ago

wﬁr

MTS

d
Significant h"* n l'"\\\\\\\\\ o

7| growth Is
expected



Presenter
Presentation Notes
While EV trucks are clearly in our future, it is considered an emerging technology
Electric collection trucks are where electric buses were 7 years ago
We are expecting EV sales significant growth over the next 10 to 20 years
Currently seeing 50-70% annual growth
Lithium battery technology (and recycling) is also seeing significant growth
Many communities are moving towards electric truck fleets
City of LA committed to 100% electric sanitation fleet by 2035
NYC plans to put 2,000 electric vehicles into service by 2025
Republic Services has announced plans to purchase 2,500 to 5,000 electric trucks beginning in 2023




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



Why Electric Collection Trucks?
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Concerns about global warming, local air quality and environmental justice – emissions from fossil fuel trucks are concerning from an environmental and human health perspective
Promotes cleaner and healthier air in the communities where they operate – electric trucks do not create emissions
Supports local climate action goals
Reduces noise pollution – electric collection trucks are quieter
Requires lower maintenance – no engine, fewer moving parts, regenerative braking to reduce wear on brake pads



Perceived Transitioning to Electric Trucks
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Looks simple. Buy a vehicle and a charger. You’re in the ZEV business.  


It’s a Little More Complicated

Infrastructure’
Requirements!
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Find the partners you need to support the expertise you are missing. 



Putting the Pieces Together
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Key message is there is a lot more to consider. 
Example: buying a new computer/tablet. “How are you going to use it?”.  You get it, realize need more storage or bigger monitor or more processing speed. 
Many ways to solve a puzzle; Just dive right in, look at the final picture, start with corners, side pieces, color sorter. Some are more efficient.



Things to Consider When Transitioning to ZEVs

3 Guiding Elements/Principals

\ 7 * ldea to Implementation
N / 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.

L1
.

« 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.

© 2020 HDR, all rights reserve


Presenter
Presentation Notes
Data Driven Decisions:


Challenges of Transitioning

Technology
A

dvancement
Phase llI
(Hard)
Phase i « Significant operational
(Medium) impact

»  Minor operational > ¢+ 1:1.2+ fleet
adjustments replacement

« Require multiple

Phase |
(Easy)

 No operational impact « Limited fleet )

* 1:1 Fleet ratio replacement energy solutions
replacement = adjustments

* Simple charging « Manageable charging

solution solution



Presenter
Presentation Notes
Over time, as technology advances and more people adopt it, the cost is likely to decrease. This may make it easier to afford the technology, but more technology and assets increase the operations logistics and make executing on the final phase more difficult than the initial phases. 
Multi-phase, data-driven undertaking that can cover multiple years – important to plan/prepare for all phases from the beginning
Skipping proper research, planning and design can lead to unnecessary rework and redundant investments
Many fleet operators start off too quickly or leap to an easy partial solution
Challenges include verifying adequate power supply, developing maintenance and charging infrastructure, selecting the right trucks, pilot testing, updating routing, and final equipment rollout
Transition can be more complicated than expected when shifting from small pilot program to larger-scale adoption



Development: Roadmap to Transition
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Developing roadmap to transition to an electric waste collection fleet is a smart way to save time and money
Transition plans are phased approaches that can cover multiple years and but provide a clear roadmap for adapting to new technology
Taking the time to lay a solid foundation and focusing pilot projects on testing for the end result is a key to avoiding the scaling trap – saves time and money; minimizes social and political risk of unrealistic expectations
Start with a system-wide approach of gathering event data/research from the beginning
Design and development can move forward with the resulting pilot project as validation of the end goal



Factors for a Clear Roadmap
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Clear roadmap from start to finish requires a firm grasp of these factors:
Utility collaboration (adequate supply and time-of-day charging)
Route feasibility (knowing how your trucks will operate in order to complete routes given truck and battery capacity)
Total cost of ownership
Sustainability (what are the goals you are trying to reach)
Grant opportunities (infrastructure bill with congress)



The Right Tools Make a
Difference
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Having the right tools can make all the difference in developing a successful transition roadmap
HDR Zero+ Fleet Optimization tool provides detailed operating, charging/refueling and energy cost scenarios
GIS-based
Produces detailed data about a proposed system’s energy consumption and info needed to complete a comprehensive operational analysis or sustainability reports
Has been used to digitally represent clients’ transit networks and simulate bus trips to determine power demands of specific models and charging strategies to accomplish a system’s desired transition
HDR’s EconMOVES model combines the outputs from the Zero+ tool with the client’s operating, capital, and financial plans to evaluate financial implications of different transition scenarios
Together, the two tools can create realistic scenarios to forecast financial and energy needs of a system



HDR’s ZERO+ Model Design

Model is network based, implemented in a GIS environment utilizing GTFS or 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)

E'Eﬁ

B G rueneumral

hZ0O


Presenter
Presentation Notes
Thomas


VEHICLE DETAILS

* Dimensions
= Weight

= Power Train
= Fuel Supply
= Etc.

ROUTE DETAILS
(GTFS or GPS)

= Path
= Stops
= Etc.

@ Inputs

ZERO+

INPUT MODULE
= USGS Elevation
= Acceleration

= Speed Limits

* Etc.

ZERO+

SIMULATOR
(Customized FASTSim)

ZERO+
SCHEDULER

* Vehicle Assignments

* Energy Consumption = Managed Charging

* Fuel Consumption
= Energy Efficiency

= Multiple Scenarios

@ Zero+ Energy Analysis

S

ENERGY CONSUMPTION

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

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

EcoNMOVES DECISION
SUPPORT TOOL

* Implementation Scenarios
= ROl and Break-Even Analysis
= Financial Planning

® EconMOVES
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19 routes in Austin TX
This is running electric buses on their existing blocks with no en-route charging and no swaps
The vehicles mostly all run down to 0% and would be stranded
There are a few trippers that would be fine.
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HDR Zero+ Fleet Optimization

Block State of Charge (Monday) for Pleasant Valley
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This is running electric buses with bus swaps. 
No vehicles are stranded, but it takes a lot more of them to allow all those swaps, so the fleet size is greatly increased 
about 71% more buses
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HDR Zero+ Fleet Optimization

Block State of Charge (Monday) for Pleasant Valley
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This is running electric buses with en-route charging. No swaps required, no extra buses, and vehicles all stay nicely charged all day.


HDR EconMOVES

Scenario Definition & Prioritization Capital Investment Operating Investment

INPUT PROJECTS PRIORITIZATION

Go to Projects |
Input and View Criteria

INPUT EXISTING FLEET STATS
Enter Fleet Schedule
Input Weights
INPUT NEW SERVICE STATS
@ Score Projects

@
8
g

£

Go to New Service Stats

[ use Manual Start Dates
ANALYSIS BASE YEAR: 2020
HORIZON YEAR: 2040

Capital Costs & Revenues
($ in millions)

g B

Operating Costs & Revenues
($in milions)
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Input Baseline Revenue  toO&M  to Capital
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ESCALATION RATES Round2 [s | [sam w| [ w| a0 Reserves Balance Fleet Composition
Input Round 3 Vl vI vI

Funding: Interest

FINANCING SOURCES Rate:

Reserves ($ in millions)
Vehicles

Optimization
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Takes input from Zero+ Fleet tool
Look at a combination of revenues, debt and equity
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DSNY % Clean Air

HDR is Supporting EV Waste Collection
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DSNY
BX 9/10/11
Fleet Electrification and Con Edison Power Grid Upgrades

Oahu, HI
Conceptual EV layout for Leeward, HI’s new refuse collection facility


In Conclusion...

7

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
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Developing a roadmap at the beginning or your journey helps you from getting lost
Using the right data and tools and conduct the right analysis important to proper decision making
The right roadmap leads to the best technical and financial outcomes
helps garner public and political support



Questions?

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

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