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WHY ZERO EMISSION FREIGHT: DISPROPORTIONATE EMISSIONS

W
4%, 36% 73%

of on-road fuel of on-road NOx
consumption by by HDVs
HDVs

of global on-road
fleet are HDVs

',.. fg ‘1

ICCT (2020): Roadmap model CALSTART
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CALIFORNIA’S APPROAGH TO MARKET TRANSFORMATION

Regulations

Advanced Clean Trucks

Mandates OEMs to sell
increasing percentage of ZE
Class 2b-8 vehicles

Advanced Clean Fleets

Would mandate fleets to purchase
increasing percentage of ZE Class
2b-8 vehicles (expected to pass in
2022)

Incentives

Low Carbon Fuel Standard

Generates credits for low-carbon fuel
producers and EV charger owners

+ CALIFORNIA

&HUIP CORE

Point-of-sale incentives Point-of-sale incentives
for clean trucks and for clean off-road _
buses equipment

1./_5 i‘;
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BEACHHEAD MODEL:
TARGET THE EASIEST TO ELECTRIFY SECTORS

Wave 5
Shiaa Point-to-Point Corridor
Heavy Regional ong e

Freight

Wave 3
Medium Freight

ON-ROAD Wave 2

Wave 1 :
Transit S

Long Maul
Truck

Size of Early Market

Cortaner Hending
Cavpment {THD

Vehicle Market Grows Over Time

Wave 1 Wave 2
Light Lifts podium Terminal Wave 3

Equipment Cargo Handling Wave 4
Equipment (CHE]) Heavy CHE and
Marine

OFF-ROAD

Market Progress Over Time
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PROJEGTS AND FLEETS

Volvo LIGHTS (S90M)

 DHE & NFlI

* Portsof LA/ LB

* Drayage + warehousing
operations

Project 2 (S30M)

e Central Valley

* Manufacturing,
warehousing + delivery

Eureka

SACRAMENTO

Alturas ¢

SO \0LV0
e L|GHTS

Yuba City
.

@ Modesto

@Turlock

Death

Porterville
\d Valley

.Dallno
BakersfField
® Mojave Desert

Needles

eVictorville

" @
San Bernardino
®paim springs

calstart.org

,</%§§g

CALSTRAT




VEHICLES DEPLOYED

Yard Tractor

Class 6

Class 7

Class 8

2 2

Orange EV Kalmar Ottawa

T-Series Pure Electric Terminal Truck T2E 4x2 Terminal Tractor

ﬁ
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BYD 3

8Y (Off-Road)
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Peterbilt 6

Peterbilt Model 220 Battery
Electric Truck

8,846 — 11,793 kg

1

Volvo

Volvo VNRe Battery Electric Truck

11,794 — 14,969 kg

4

Volvo

Volvo VNRe Battery Electric Truck

CALSTRAT

> 14,969 kg




DATA COLLECTION

Vehicle datalogger Duty Cycle
Fleet operators

Fleet manager

Charger data

Utility bills

Charger data + utility rate plan
Maintenance data (fleet & OEM logs)

Taxes (federal excise, sales) Labls
Insurance
Incentive (HVIP, CORE, LCFS) , ’
UC Riverside Center for Environmental » Emissions [:H;]'ﬂﬂw][

Research and Technology

calstart.org



E-YARD TRACTOR: 5X MORE EFFICIENT

Same Duty Cycle as Diesel More Energy Efficiency

,<%%§§g

CALSTRAT
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E-YARD TRACTOR: BETTER TOTAL COST OF OWNERSHIP

Yard Tractor Lifetime Costs Yard Tractor Lifetime Costs Timeline
$500.000 $500.000
$400.000 $400.000

$300.000 $300.000
$200.000 $200.000 /
$100.000 $100.000

$0 @ @

| > E -
Upfront Infra Taxes Fueling Maintenance Total (8 yr) 0 1 2 3 4 > 6 7 8 /_ 3

BBE [OBE (Incentives) m Diesel = Diese|l -~ BE BE (Incentives) CALSTART
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E-YARD TRACTOR: LOWER EMISSIONS & LIFETIME COSTS

Emissions Summary

e 1vyardtractor = 6.6cars (\/) Meet duty cycle
ﬁ = (J’ Cheaper lifetime costs than diesel
Gy Gap Gup G
(/’ Major climate and pollution benefits

CALSTRAT
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CLASS 6 E-TRUCKS: GREAT SHORT-RANGE REPLACEMENT

* Replaced Class 8 diesel trucks

e Advertised < 160 km (100 mi)

* Max range seen = 320 km (200 mi)

Peterbilt

Peterbilt Model 220 Battery
Electric Truck

CALSTRAT
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CLASS 7-8 TRUCKS: MORE ENERGY EFFICIENT, LESS RANGE

* EVs 3x more energy efficient
e Class 7 EV ranged limited to 160 km per day (100 mi). 50-60% of DHE’s nationwide
Class 8 EV range limited to <240 km per day (150 mi) and 1 shift per day CALSTRRT
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CLASS 7-8 TRUCKS - SEVERAL BARRIERS TO A LOWER TCO

Class 8 Tractor Lifetime Costs Class 8 Tractor Lifetime Costs
$800.000 800.000

$600.000 600.000

$400.000 400.000
$200.000 200.000
N & A .= |
Upfront Infra Taxes nsurance  Fueling MaintenanceTotal (8 yr) 0 1 2 3 4 5 6 7 8 /
WmBE [OIBE (Incentives) M Diesel —BE BE (Incentives) ——Diesel CALSTRRT
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CLASS 7-8 TRUCK — HUGE EMISSIONS SAVINGS

Class 7 Class 8
(24,000 km, 15,000 mi) (161,000 km, 100,000 mi)

36 cars

5.2 cars G G GG 6> GG G 6
= Gap G GG G 6 _ G Gy Gap6y G GG G G
6> G Gap G G Gp Gy G G

G G Gp 6> Gap Gap B> Gy G

Volvo VNRe Battery Electric Truck

Volvo VNRe Battery Electric Truck

At Port of Los Angeles, HD trucks make up: }
e 44% of CO2 Ef R
e 18% of NOx CALSTRAT
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CONGLUSION

Yard Tractor Class 6 Class 7 Class 8

<160 km <160 km <240-350 km
<100 mi <100 mi < 150-220 mi

Cheaper Lifetime
Costs @ ’ 0 Q

Range = Diesel

X

CALSTRAT
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CO-AUTHORS

VOLVO GROUP TRUCK TECHNOLOGY
- ARAVIND KAILAS

DAWN FENTON

KEITH BRANDIS

UC RIVERSIDE CE-CERT
- DR. KENT JOHNSON

CALSTART
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VOLVO
VOLVO GROUP

San Joaquin Valley
AIR POLLUTION CONTROL DISTRICT

vk

CALIFORNIA

AIR RESOURCES BOARD

Cap and Trade
Dollars at Work

(626) 744-5600 | calstart@calstart.org
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