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EV SUITABILITY FOR A CHANGING WORLD

Enterprise Fleet

Management

recognized the “We are absolutely committed to
importance of basing fulfilling our mission to provide our
their long-term customers with the best possible
business strategy on information to make the best decisions
reliable data — not for their businesses.”

assumptions.

14,500+ &>

EFM CUSTOMERS

Nearly

1 MILLION

NN — Dain Giesie,
=} | Assistant Vice President,
" Enterprise Fleet Management

-
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FLEET PROFILE & CONSIDERATION

Industry:
Leasing/Rental

Based in:
North America

Types of vehicles:
Mixed fleet

Fleet size:

649,000+ with a majority
of medium duty work
vehicles and trucks

7

Acquisitions /AME
Maintenance
Fuel savings

Resell

Total Cost of Ownership

Compliance &
CO2 Offset

The Challenge: From
our existing fleet, at
what pace could we
sustainably transition

to EV, while

considering the TCO
and suitability
conditions?
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The Solution: Conduct a massive Electric
Vehicle Suitability Assessment

Not only did the study help understand the market
opportunity today, but it also provided valuable insights to
further support our customers into the future

In all, 91,252 Enterprise Fleet Management leased vehicles were
included in the study. The results surprised both teams:

13% (approximately 12,000) of the analyzed vehicles could be
economically replaced by EVs today.

Near-term electrification could achieve a total potential savings
of $33 million and 194,000 tons of CO2 emissions over four
years.

Up to 45% (approximately 42,000) of the analyzed vehicles
could be electrified as EV pickups enter the market.
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AUTOMOTIVE INDUSTRY: Electric Vehicles

EVs In The Marketplace

Adoption of EV technology is in the early phases, but
growing due to:

* Wider range of available models
* Falling battery prices
 Infrastructure investments

« Growing public policy support

/'\—\

8 3%

Cal

)

83% INCREASE
IN GLOBAL
EV SALES

IN 2021

IN NORTH
AMERICA, EVs
REPRESENTED
4% OF SALES
IN 2021
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What is the EVSA?

Electric Vehicle Suitability Assessment |
An EV procurement recommendation tool for e W
any fleet seeking to go electric "

Data-driven recommendations using Geotab telematics driving profiles No EV Fit 10

7
(ecado00] @ A
Best fit electric vehicles to replace Lifetime cost savings based on Estimated reduction in fuel
current vehicles in your fleet our recommendations consumption and carbon emission
Recommended electric vehicles are We only recommend electric vehicles We compute reasonable estimates for
guaranteed to meet your fleet vehicles’ that save you more when compared your reduced carbon footprint should you
daily range requirements with procuring non-electric vehicles decide to go electric

for your fleet

GEOTAB



Advanced Clean Fleets

Any private entity with . Any private entity that owns P -
$50 million or more o or controls* 50 or Any federal, state, or
$ in annual revenue as - ~ more vehicles over 8,500 I I I I local agency
reported to the IRS lbs. GVWR with at least one —_—
vehicle in California

C O m p I i a n Ce P at hways Objective: Transition to a 100% Zero Emissions Vehicle Fleet

Pathway #1: Model Year Schedule

« Starting January 1, 2024, any vehicle over 8,500 Ibs. GVWR added
Vehicle Group Turnover Requirements 10% 25% 50% 75% 100% to a fleet must be a ZEV.

« All vehicles beyond their useful life must be removed from the fleet.

Vans, box frucks, two-axle buses, yard fractors 2025 2028 = 2031 B20SSSmw{1x1]

Work trucks, day cab fractors, three-axle buses 2027 = 2030 = 2033 WZ20S6EV11x}; Pathway #2: ZEV Milestone Option

Sleeper cabs tractors and specialty vehicles 2030 2033 2036 2039 BviLyi * Eleeti achieve compliance by meeting or exceeding ZEV milestone
argets

Fleets will use body type categories to calculate ZEV targets.
Can continue to purchase ICE as long as ZEV Milestones are met

FEASIBILITY SOLUTION ELECTRIC VEHICLE MANAGEMENT &
ASSESSMENT DESIGN IMPLEMENTATION OPTIMIZATION

What How Execute Operate & Optimize

FLEET MANAGEMENT




FLEET MANAGEMENT

"]

5 Fleet Analyzed a2 Fleet Grngrth -0.28% _5 Proposed Flest 81

EL Current Dyz.:le 9.53 Annual Miles 3,900 EL Proposed Cycle 4.95

? Current Maintenance $87.75 DL_Jrrerrt MPG 12 LI_I_. Proposed Maintenance $44.21

<L Maint. Cents Per Mile $0.27 Price/Gallon $4.00

4 Fleet Mix Y4 Fleet Cost hY4 Annual
. : Annual Equi Equi .
Fiscal Year Fleet Size Owned Leased Purchase Lease” quity quity Maintenance Fuel Fleet Budget Met Cash
Meeds _ (Owned) (Leased) _

Average 82 8.6 82 0 304,717 0 -28,754 86,346 106,600 468,909 0
Year1 ('25) & 25 56 25 0 184,821 99,154 72,232 99,007 256,906 212,003
Year 2 ("26) & 17 39 42 0 307,071 -138,361 63,350 93,844 325,904 143,005
Year 3 ('27) & 17 22 59 0 435,848 -150,037 12,443 54,468 88,681 416,517 52,392
Year4 ('28) & 18 5 76 0 556,118 -184,692 45 586 83,519 500,531 -31,622
Year 5('29) & 5 0 & 0 502,746 48116 -278,830 42974 82,000 390,773 78,136
Year 6 ('30) & 25 0 & 0 502,746 -197,099 42974 82,000 520,621 51,712
Year 7 ('31) & 18 0 & 0 502,746 -196,551 42974 82,000 521,168 -52,260
Year 8 ('32) & 16 0 & 0 502,746 -199,767 42974 82,000 517,952 49,044
Year 9('33) & 18 0 & 0 502,746 72,831 42974 82,000 644,888 -175,979

Year 10 ('34) & L] 0 & 0 502,746 -266,387 42974 82,000 451,333 17,576

UOREIESEN gl  $507,600
$13,951

*includes total unrealized equity of 3385, 105

Current Fleet Equity Analysis Key Objectives

MNet Sustainable Impact®

AVINGS

c-
S

2026 2027 2028 Under-Lktilize d Lower average age of the fleet
aTyY 25 17 17 17 5 1 43% of the current light and medium duty fleet is over 10 years old
Est & 53962 58,139 58,826 510,864 58,623 100 Resale of the aging fleet is significantly reduced
TOTAL 599 054 5138361 150,037 5184 692 548 116 §100
Reduce operating costs
$6 20,361 Mewer vehicles have a significantly lower maintenanc e expense
Estimated Current Fleet Equity™ Mewer vehicles have increased fuel efficiency with new technology implementations

Maintain a manageable vehicle budget
* Lease Rates ore coms envative estimates Challenged by inconsistent yearly budgets
**Estimated Curent Fleet Equity i based on the curent flest "sight unseer Curmently vehicle budget is underfunded
and can be adjusted sfter physical inspection and may change bes ed on market factors, thes e are not guarantesd waluss

Lease Maintznace costs are exclusive of tires unless noted on the lease rete quote.



THE RESULTS
MOVING FORWARD

IT'S
TIME

JULY 29,2024 - 11 AM
1414 MISSION STREET, SOUTH PASADENA, CA

» s
PASADENA

FLEET MANAGEMENT


https://youtu.be/Qpt6Zdk00KE?si=MSgnAUKB5F2w3oXg

Richard Battersby, OAKLAND PUBLIC WORKS

Clty of Oakland Electrification
el

HWY g

n Hydrogen 3 8t largest City in CA
| | 1800 vehicles

Electrification Journey Began 2014

2014- 4 Nissan Leafs and 6 L2 Chargepoint Ports

2025- Over 120 Plug-in vehicles, 87 L2 EVSE

\\\f\ ) charge ports, 2 DCFC, 4 BEAM solar EV Arcs

CITY oF OAKLAND
PUBLIC WORKS




City of Oakland

Located in the East Bay of San Francisco Bay region
Population of approx. 435,000 citizens
54 square miles

Equipment Services part of Oakland Public Works
Full service municipal fleet 1800 +/- vehicle/s equipment
Supports all City department functions (no curbside refuse or transit)

60 FTE, 45 of these Mechanic and Service Worker california
6 Functional shop areas (2 primary locations):
Light Duty

Heavy Duty (day and swing shifts)
Emergency vehicle

Motorcycle Shop

Body Shop

Machine Shop




Alternatively Fueled On-
Road Fleet

I
Fuel Type Quantity

20245 Fleet Composition

* 1,917 total assets, including on and off-road equipment
* 1,609 on-road vehicles and equipment

* (1,292) Light Duty Class 1 & 2 (up to 10,000 |bs) : Batte:ry Electric: 74
: * Hybrid: 150

* (291) Medium Duty Classes 3, 4 & 5 (10,000 Ibs. - 19,500 |bs) o Bl I =
* (226) Heavy Duty Classes 6, 7 & 8 (above 19,500 Ibs) S c——
* Propane: 12

* Renewable Diesel: 532

* Hydrogen: 4

Total: 930

Total % of fleet: 58%

(over 75% for non-emergency fleet vehicles)

ISR |- S8

CITY oF CAKLAND



Zero Emission (or better?)

Collection of raw grease in Qakland

Conversion of grease into
Neste MY Renewable Diesel

BEYOND ZERO J oo c e poeres

Sub-Zero Carbon Intensity
NESTE

200 Nissan Leaf-Elecric Vhicle ., i e B
+The Leaf has as an EPA efficiency rating of 112 MPGe combi £ o
.mll‘ha. 30 KWh pack, the Leaf gets an EPA-rated 107 & i i
Al Leaf models continue to use an 80-kilowatt (107-horsepower) $ s enewatl Renewstl
eleciric motor, which also produce 187 pound feet of torque. ot ENG NG

3
a
)
g
7

«A full gharge from a 240-volt Level 2 AC sources takes around 7 hours

Diesel Hatural Gas  Fuel Cell Battery Renewable Renewable

with he 3.6-KW charger, and around 6 hours with the 6.8-kW i cNo- ¢
charger, according to Nissan.
~MI2 a1
FUEL CELL VEHICLE 100
2018 Toyota Mirai-Hydrogen Fuel Cell
*EPA estimated miles per gasoline equivalant (MPGe) of :
7

MPGe hwy, and 67 MPGe combined B oy, 67
-2l
-30

Source; California Air Rescerces Board, "LCFS liustrative Fuel Pathwesy Carbon intensity Determined using CA-GREETZ.0" 971785,



Oakland Annual Fuel Consumption

750,000 Gallons Total

Gasoline

400,000 gallons

Renewable Diesel

Compressed
Natural Gas- Renewable

275,000 gallons 75,000 gallons Diesel-
230,438
lons

Renewable Natural Gas (CNG)
75,000 gasoline gallon equivalents

Renewable Hydrogen and Electricity

Unleaded
Gasoline-
396,456
Gallons



Successes and Challenges

SUCCESSES

Light duty fleet electrification well underway

Fleet, workplace, and public EV charging installed

BEV and PHEV technician training program

Light duty fleet electrification assessment complete, MED/HD soon (EBCE and Frontier Energy)
Engineering consultant to be hired to formulate an overall plan

Fleet Electrification Plan and Informational Report presented to City Council

No significant dedicated funding utilized in early phases

Some grant funding utilized for early acquisitions- CVRP, BAAQMD Charge!, NGVIP, MTC EV Fleet
Grants- PG&E EV Fleet, CEC CIGF, EPA Med/HD, BetterFleet/REDWDS, (HVIP, BAAQMD Charge!)

CHALLENGES

Medium and Heavy-Duty vehicle availability remains limited

No dedicated internal funding, replacement funding eliminated

Part time staff to project manage or pursue grant funding

Internal competition for electrification, resiliency, and sustainability funding
Existing fleet depot sites mostly at maximum electrical capacity
Anticipated lengthy lead times for major power upgrades

Offsite charging limited, and typically cannot accommodate MED/HD
Hydrogen fuel price at $37/kg is not financially viable




Upcoming Regulations — Advanced Clean Fleet

Fleets outside designated low-population counties: 5o
percent of the total number of vehicle additions over
I CALIFORNIA 8500 GVW must be ZEVs beginning January 1, 2024,
— ' increasing to 100 percent
beginning January 1, 2027.




Additional Electricity Needed to Charge All These Electric Vehicles?




Potential Solutions

Onsite turn-key financed or bundled charging as a service options
External EV charging hubs

Onsite transportable/mobile EV charging

Mobile EV charging

Micro-grids

Integrated solutions (solar, onsite energy storage, wind)

Grid independent solutions

Bi-directional charging

Site Configuration (Oakland)

o
o«
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EXTRA CREDIT PROJECTS

— Evenergi charging efficiency study
ViaScience BEV electricity Cl study
Clean Cities DAC EVSE projects
BEV technician training
i VoLt : ) .
() VAULT EVSE service and repair training
Over-spec’ing truck/bus battery packs




Questions?

Richard E. Battersby, Assistant Director

Bureau of Maintenance and Internal Services

City of Oakland | Oakland Public Works | APWA Accredited Agency
7101 Edgewater Dr., Bldg. 4 | Oakland, CA 94621

(520) 615-5856| (510) 615-5588 Fax

rbattersby@oaklandca.gov (f<

CITY OF OAKLAND
PUBLIC WORKS
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NOTE: Dollar amounts and data shown do not
represent an approved budget or replacement
plan. The chart shown is an example of the

capabilities of this tool for analytical purposes
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TRIP SUMMARY DATA

Unit No
134408
134409
134410
134411
134412
134413
134414
134415
134416
134417

Days
69
01
106

86
105

58
143
102
164
152

Greater than 110

MO o= S b e e Lh S0 L

—
O

Max Daily Dist.

127.31
150.30
135.08
137.17
122.72
143.07
151.62
143.48
184.15
208.92

Telematics Data with simple export to Excel

[ )

erage Daily Distance for one year
[ in one year

Avg Daily Dist.
51.63
54.47
60.00
46.90
41.32
55.25
49.41
47.80
54.75
58.94

% Under 110 miles

96%
91%
95%
95%
97%
97%
96%
93%
95%
&8%

dium truck EV models
i itfional sorting




Vehicle Weight — 4,080 pounds

Gross Vehicle Weight Rating (GVWR) - 4,810

Payload of 730 pounds represents

Advertised Range — 312 Miles

Hydrogen Fuel Capacity — 5 kg @ $29.99 / kg = $149.95
Fuel Cost Per Mile = $0.48



500+ Miles per Day

\ 74

Tractor / Trailer Combination Empty Weight — 30,000 pounds

(Tractor Weight Vehicle — Avg 16,500 Trailer Weight — 13,500 pounds)

Gross Combined Weight Rating (GCWR) - 80,000 pounds
Payload of 50,000 pounds represents
Diesel Range (based on 200 gallons @ 6.0 mpg) — 1,200 Miles
Fuel Capacity — 200 gallons @ $6.00 per gallon = $1,200
Fuel Cost Per Mile = $1.00

Refueling Time — 15 minutes



230 Mile Range

\ 74

Tractor / Trailer Combination Empty Weight — 35,500 pounds /
(Tractor Weight Vehicle — Avg 22,000  Trailer Weight — 13,500 pounds)
Gross Combined Weight Rating (GCWR) — 80,000 pounds
(Exemption of 2,000 pounds for ZEV does not increase axle weight ratings or change bridge weight laws — tractor and frailer
must be properly spec’d for exemption to apply)

Electric Range — 230 miles
Battery Capacity — 438 kwh @ $0.45 kw = $197
Fuel Cost Per Mile = $0.86

Refueling Time — 1.5 hrs. to 8.0 hrs.
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