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« Staff of energy engineers,
technical experts, data analysts,
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located in Olympia, WA

- Address evolving energy
challenges in the Pacific
Northwest, nationally, and
internationally.
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management, technical
expertise, on-site assessments,
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e Spearheads transportation
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 Collaborates with industry,
government, and research
partners to create better vehicles,
fuels, infrastructure, and policy.
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for plug-in electric vehicles

i iNREL

NATIONAL RENEWABLE ENERGY LABORATORY

/ Key Personnel \

 Eric Wood: NREL Team Lead

« Stephen Lommele: Lead
Analyst

 Ranjit Desai: Technical
Associate

« Fan Yang: Technical Associate

\-Yanbo Ge: Technical Associate/




Organization
Chart

Project Tasks

Overview of
Deliverables

COVID-19
Impacts

PROJECT
PLAN AND
OBJECTIVES


https://redoubtnews.com/2017/04/8-billion-tax-increase-update-olympia/
https://creativecommons.org/licenses/by/3.0/

PROJECT
ORGANIZATION

CHART

Nick Nigro

Project Director

Charles Satterfield
Project Manager

|
Jim Jensen

WSU Senior Alt.
Fuel Specialist

Gary Kaufman

Project Analyst

Nels Christianson

—| Senior Software
Engineer

|| Sheila Lynn Riggs
Project Analyst

Eric Wood Nicole Lepre
NREL Lead Analyst Lead Analyst

Conner Smith

Project Analyst

|| Stephen Lommele
Technical Analyst

|| Ranjit Desai
Technical Associate

L Fan Yang
Technical Associate

- Yanbo Ge
Technical Associate




AN
‘ Task 1: Inventory of Public Fleets
‘ Task 2: Available EV Alternative Review

\

Task 3: Projected Costs of Substantial Electrification

PROJECT
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‘ Task 5: Identify Areas Benefitting Most From Electrification
‘ Task 6: Identify and Analyze Financing Mechanisms
/

Task 4. |dentify Statewide Required Charging Network



ANALYZING ELECTRIFICATION OF
PUBLIC VEHICLE FLEETS IN
WASHINGTON STATE
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PROJECT
GOALS AND
DELIVERABLES

 Interactive data visualizations of:
» Fleet inventory and current
electrification status
 Total cost of ownership
comparisons
» Potential emissions
abatement
« Financing strategies
« Final project report

Goal: Provide Washington with
comprehensive, vehicle-specific
electrification cost estimates both
today and in the future and deliver
actionable information on how to
efficiently move forward with fleet
electrification



COVID-19
IMPACTS

Epidemiologic Cumulative Case

Current Status e & Death Counts Demographics Testing Hospitalizations

&, CURRENT STATUS Data as of May 17, 2020 11:59PM PT

Select an Option COVID-19 in Washington State
Confirmed Cases and Deaths by County . . . . .
= Im = COVID-19 s spreading throughout all of Washington state. "Confirmed Cases” have had a positive test for COVID-19. L] | d e nt|f| ed as riIs k to p rOJ ect t| m el ne
eaths
. . . . .
lec Totals Confirmed Cases by County Legend Delays “:] pr'O_JeCt Coord|nat|0n
electa ounty Confimed Cases 18,611 and availability of data
All ™ Deaths 1,002 1,520 + . ..

percent of Deaths = N » Currently operating under original
5.4% (deaths/confirmed cases) - l 1,520 S C h ed u | e

761 to 1,140

Total Tests 289,135 . . .
percent Posiive 6.4% s e 760 « Discussion of any potential
. e changes in timeline ongoing;

revisited on a biweekly basis

County-level
information can be 54 of 18,611 confirmed cases do

50 not have an ssigned county * Increased focus on Task 6 to
Health Jurisdiction

LHJ) websit i -
(L) webst E COVID-19 data are reported as timely, accurately and completely as we have available. Data are updated as we receive information that is p roa Ctlve |y a d d res S a ny C OVI D
more complete and will change over time as we learn more.

related WA budget shortfalls

« Assessmentof effect on automotive
industry and EVs ongoing
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TASK 1: PUBLIC
FLEET INVENTORY
RESULTS

State Agencies,
Transit Agencies,
School Districts, and
Cities and Counties



https://en.wikipedia.org/wiki/Seal_of_Washington
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Total Vehicles by Type
25,000

20,000

15,000

10,000

5,000

LDV MDV HDV School Buses Transit Buses

 State and Transit Agencies

TASK 1  School Districts

« Representative selection of cities from all population
|NVENTO RY levels and geographic location

« Representative selection of counties from varying

population sizes and geographies
13



VEHICLE CLASSES & FUEL TYPES IN STATE AGENCY FLEETS

Number of Vehicles

Distribution by vehicle class

mDES mDFW mDNR mDSHS = State Parks m State Patrol mWS DOT
12,000

10,000
8,000
6,000
4,000

2,000

LDV HDV MDV

Number of Vehicles

Distribution by Fuel Type

E Diesel ®mElectric ®mFLEX ™ Gasoline Hybrid ® Other ®Plug-In Hybrid ™ Propane
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4,000

2,000

] I

LDV HDV MDV

Light duty passenger vehicles comprise the bulk
of the state agency fleet

Among state and local governments, the police
patrol/interceptor vehicle is a sizeable group

Low levels of electrification, roughly 3 percent of
light-duty vehicles

No electric vehicles yet in the medium- or heavy-
duty classes




TRANSIT AND SCHOOL BUS FLEETS

Distribution of Transit Vehicles by Agency Distribution of School Buses by Counties
7,000 5,000
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PTBA Tran. PTBA ate & & °©

« While King County dominates in numbers, many other transit and school
bus fleets have responded to recent e-bus grant opportunities

« OEMs have focused on electrifying common bus sizes

Counties
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EV FLEET
QUESTIONNAIRE

« Purpose was to gather EV
readiness insights with fleet data

 Data feeds next level of work
« Moderate participation

* Low electrification efforts, with a
few exceptions

Joint Transportation Committee 2020 Fleet Electrification Study

Fleet Management Analysis Study

Organization

What is the public fleet name?

Respondent Information

Name

Phone number

Email

Administrative Location

Address

City

State

16



TASK 1
CHALLENGES

Low Data Availability

(L

O
]

\

Delays in Data Sharing

<

Data Discrepancies

Differences in data
conventions across
entities

No centralized database;

reliant on survey
responses

Delays in data sharing
agreements;
responsiveness of city
and county fleet
managers

Inconsistencies in
vehicle class or fuel type
data

Varying definitions for
vehicle class or
make/model naming
conventions or level of
detail being recorded

TASK 1
RECOMMENDATIONS

Support standardized tracking of key data

—

= fields across state and/or local
government entities

e Capture fleet information for tracking

J :

I;I through data sharing agreements
Coordinate definitions for vehicle

|I|. attributes like weight class or mileage

tracking

Share the results of this project with
recommendations for improved data
tracking



Explore the cost for electric and diesel truck
procurements on a cost-per-mile basis. ) Reset to

TAS K . 2 or Mile.by Vehicle Use Case and Drivetrain
AVAILABLE
ALTERNATIVE
FLECTRIC
VEHICLE
aviay -

@ Insurance

Maintenance

® Taxes and Fees

Data collected and analysis
methodology

BEV ICE BEV ICE
Short Haul Heavy-Duty Terminal Tractor

Drivetrain



TASK 2: APPROACH

/ Task Goals \

« Highlight vehicle
classes and types for
which electric
alternatives are
available and most
cost effective

« Upfront and total
cost of ownership
analysis

. /

Resource
Library of
EVs

Total Cost of

Ownership
Analysis

Summarize
Findings

19
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Type | * Added complete specification and pricing data on 90+ makes _Hlectric LionC 176 kWh BEV 176 i
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TOTAL COST OF OWNERSHIP ANALYSIS

« Combine data at local, regional, * Maintenance cost per
and state level to complete mile from actual WA

localized TCO analysis Statewide fleet data

+ Use actual fleet inventory data variables * MSRP and WA state
(Task 1) to estimate costs of fleet contract pricing

transition by vehicle e ]
State agencies * Cashor loan purchase

» Electricity prices by
: utility
B Regional * Fuel prices by county

Variables « EVinfrastructure
requirements

Transit agencies
« Use infrastructure cost estimates
(Task 4) TCO Analysis
localized estimates for conversion
to electric vehicles
been mapped onto present-day
replacements and suitable
electric alternatives

School districts
« Approach will result in detailed,
« 8,000+ light-duty vehicles have - - \
* Includes localized lifetime

* Annual vehicle miles

emissions estimates for Task 5 Inventory traveled
Variabl * Vehicle location
alilizloliss » Useful life

* Electricalternatives



: Dive deep into the scenario analysis conducted on the
Advanced Analysis viability of MD/HD fleet electrification. <3 Reset to Default | @ HELP ‘ e PREVIOUS

L4 Likelihood ® Nearly Impossible ® Very Uniikely @ Unlikely © Neither Likely Mo... ® Likely @Very Likely
s10M
I I . = .

Delivery Step Van - Cab Chassis Heavy ]

Delivery Step Vo

Cab Chassis Light

Cab chassis ey 1

o — /
Detvery Sight Tk - Cab Chasis ght " " —
Long Hak Heanyuty "l
ShortHaul Heauy Duty ]
j—— 1 seee
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Share of Scenarios

Use Case

Total Cost of Dwnership

40% %
% Difference Betwaen EV and Diesel Vehicle

Scenario Explorer

Use Case Drivetrain MSRP  MSRP Reduction Vehicle Yearsin Maintenance  Ownership Structure  Charging Charging  Public Elect”
. Incentive Use  Cost Scenario Stations  Charging Price
Carga Van BEV $91,231 30% Reduction  Ves 7 30% Reduction FMV (Closed-End) Lease Depot Charging 3 5033 $0.08
Cargo Van BEV §91.231 30% Reduction  Yes 7 30% Reduction FMV (Closed-End) Lease Depot Charging 3 5050 $0.12
Carga Van BEV $91,231 30% Reduction  Ves 7 30% Reduction FMV {Closed-End) Lease Depot Charging 3 067 $0.1€
Cargo Van BEV $104,.264 20% Reduction  Yes 7 30% Reduction FMV (Closed-End) Lease Depot Charging 3 $0.33 $0.0€
Cargo Van BEV $104264 20% Reduction  Yes 7 30% Reduction FMV (Closed-End) Lease Depot Charging 3 5050 $0.12
Cargo Van BEV §91,231 30% Reduction  Ves 5 30% Reduction  FMV (Closed-End) Lease Depot Charging 3 5033 $0.08
7 30% Reduction  FMV (Closed-End) Lease Depot Charging 3 067 $0.1E,

Cargo Van BEV §104,264 20% Reduction  Yes

« Interactive analysis results dashboards

« Vehicle-specific total cost of ownership
comparisons between conventional and electric
alternative vehicles for over 20,000 vehicles CHICNP TR PO, [

« Highlight use cases, regions, and even specific e —— ———

Vehicle Selection

h . | h . h | d b . | f (" Ford E-450 Epic 4 Dearbom 120kWn (B.. | Ford E-450 Epic 4 Dearborn 120kWh (BEV) @ Depreciation @ Fuel @insurance @Maintenance @Taxes and Fees @Financing 3
Ve IC eS W IC Cou e Optl ma ta rgets Or [ Ford E450 Super Duty Cab Chassis (ICE) | §1,864,447 $1.46 ns
o o . [ Ford Transil 350 1D Cargo Van (CE} )| | Aversae NPV Cost Average Nominal Cost (3/Mile)
e I ectrlfl Catl O n (_Ford Transit 350HD Cargo Ven 86 kWh (]| || Ford E450 Super Duty Cab Chassis (ICE)
(" Freigntiner M2 106 Cab Chassis (ICE) | §1,340,405 $1.21 81
. . . . ( iernatonol 8300 Box Track (81 ]| || Average NPy Cost Average Nominal Cost (5/Mile)
 Actionable, decisionrelevantinformation for S | e 505 o 50

§1,4858 $1.30
Average NPV Cost Average Nominal Cost (3/Mile)

policy-makers and fleet managers

« Empowers end users to perform their own analyses on
the data

Ownership Structure
FMV (Closed-End) Leasa J
C Purchese (Cash) ]




TASK 3:
PROJECTING
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TASK 3: APPROACH

/ Task Goals \

 Project costs of
substantial
conversion to
battery/fuel cell
fleets by 2025, 2030,
2035
» Vehicle acquisition
costs
« Infrastructure costs
e Other associated
costs
« |dentify financial
and other barriers

\to electrification /

Gather Data

Determine
Definition of
Substantial
Electrification

Establish
Baseline

Estimate Future
Costs

24



LIGHT-DUTY
SUBSTANTIAL
ELECTRIFICATION

« Substantial electrificationset at achieving 50

percent of yearly newvehicle purchases by
2025, 2030, or 2035

« Based on Washington EV Fleets Initiative
and input from Staff Workgroup

« Calculatingadditional cost will provide
estimate of necessary capital
commitment

« “Top down"view of electrification across entire
fleet

« Allowsfor regional or agency variances

« Scenarios calculatedbased on average ratesof
fleet turnoverin state agency fleets

« Finaladoption curveswill be based on
total cost of ownership projections

90

80

70

60

50

40

30

20

10

Percent of Light-Duty Fleet That Are

Electric
X o 0 A OO
v I QY
SR
——Rapid =——Moderate

Slow
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MEDIUM- AND HEAVY-
DUTY SUBSTANTIAL
ELECTRIFICATION

+ “Top down” view of electrification across entire fleet
« Allows for regional or agency variances

« Medium- and Heavy-duty substantial electrification set based
on California Air Resources Board targets for new vehicle
purchases and input from Staff Workgroup

» Granular breakdown of vehicles based on typical use
cases for various weight classes

« Allows for collaboration between states

« Scenarios calculated based on average rates of fleet turnover
by vehicle class from transit and state agencies

« Final adoption curves will be based on total cost of
ownership projections

« Approximately 7% of transit buses are electrified already

« Less than 1% electrification for all other vehicle classes
based on mostrecent data

Electric

% of Total Fleet that

Vehicle are Electricin 2035
Vehicle Class | Purchases in

Target Year Rapid | Moderate | Slow

(%)*
Class 2B-3 15% 21% 17% | 13%
Class 4-7 50% 68% 55% | 42%
Class 8 15% 15% 12% | 9%
Tractor

| Transit Buses | 100% 100% 93% | 78%

School Buses | 50% 53% 43% | 33%

* Target Year is 2025 for Rapid, 2030
for Moderate, and 2035 for Slow

Ny




CONSIDERATIONS

o

Creditfor PHEVs

Based on number of electric miles traveled

Set level of electric purchases or
timeline by entity
Budget

Population or fleet size

Existing Infrastructure

Likely EV adoption curves

Based upon total cost of ownership projections

Adheres to existing rules WAC 194-28 and 194-
29 requiring fleets to pursue alternative fuel
vehicles “to the extent practicable”

27



TASK 4:
REQUIRED
STATEWIDE
CHARGING
NETWORK

Methodology and Preliminary
Estimates

This Photo by Unknown Author is licensed under



https://en.wikipedia.org/wiki/Electric_vehicle_network
https://creativecommons.org/licenses/by-sa/3.0/

TASK 4: APPROACH

/ Task Goals \

* |dentify the
projected number
and location
profile of electric
vehicle fueling
stations needed
statewide to
provide fueling for
public fleets

* |dentify existing
public and private

charging stations/

-

Gather Data

EVI-Pro Model

Compare
Projection with
Existing Map

29



30,000

- B CCS (depot)
TAS K 4: 25,000 m CCS (public)

PRELIMINARY m L2 (depot)

20,000
O UTPUT m L2 (residential)
15,000 i
Majority of charging demand " L2 (public)
coming from medium- and School Bus

heavy-duty vehicles 10,000

Home Charging an inexpensive
option currently representing a

® Transit Buses

1
| I
Chargers [

small share of overall charging 5,000 m Class 7-8 (w/o
demand Transit Bus)
0 [ | -
State vehicles modeled to rely Class 4-7
on public charging options -
b 5N Op g 219 219 219 219 g o | mClass 2B-3
sparingly s 2|35 S|z &|zT S|z s %
Charging infrastructure for state S T | S |5 S |5 S |5 S ©
vehicles will be primarily installed > 5 > 5 > 5 > 5 > > 5 LDV
and operated by the state
2025 2030 2035 2025 2030 2025
Slow Moderate Rapid

*Chart includes all charging scenarios, final figures will depend on
determination of optimal charging strategy




Diesel NOx

B Tons / sq. km.

2.0

Feaea TASK 5:

$ - | EMISSIONS
— ABATEMENT AND
PUBLIC HEALTH

Methodology and Data Sources

J.0
31




TASK 5: APPROACH

Task Goals \ colloct ot cual
. . ollect air qua Ity
ldentify the areas s puslic heslicn
of the state that data from state
would experience agencies

the greatest public
health benefits
from a.ll’ poIIutlon Produce emissions
I’edUCj[IOHS estimates from
resultlng from fleet Fleet Procurement
conversion Analysis Tool

« Estimate the
pollution reduction
that would result

Combine air quality,

public health, and
from fleet emissions data to

conversion

produce series of
\\ / descriptive maps




TASK 5 DATA SOURCES

« Emissions:

« WA Department of
Ecology

e Task 2 Emissions
EREIWSS
 Public Health:

« WA department of
public health




TASK 6:
FINANCING
STRATEGIES
AND
MECHANISMS

Background Research and
Analysis Methodology

ome, Stay Healthy proclamation: Coronavirus.wa.gov

- About us Contact us Publications & reports

Be -

ounting Facilities State Human Resources IT Systems

= =4 !
S THIS NOTEIS LEGAL TENDER
~FOR ALL DEBTS, PUBLIC AND PRIVATE

B Ottt Gbat,

iSioperating and capital budgets. We have the primary
Seaisiature and the public. After budgets are approved by the L
slative intent.

... L=

Federal funds distributed for COVID-19
outbreak response

ture monitoring Memo: Immediate actions to capture

operating budget savings [pdf]




TASK 6: APPROACH

/ Task Goals \

Identify and analyze
financing mechanisms and
strategies that could
accelerate the transition of
Bublicly owned vehicles to
attery and/or fuel cell
electricvehicles

Energy or carbon savings
performance contracting

Utility grants and rebates
Revolving loan funds

State grant programs
Private third-party financing
Fleet management services
Leasing

Vehicle use optimization
Vehicle to grid technology

- /

Resource Library
of Existing
Financing
Strategies

Comparative

Analysis

Summarize
Findings

35



COMPARATIVE
ANALYSIS

« Reviews completed for all financing strategies
outlinedin proviso

« Focus on examples of policiesin neighboring states
« Highlights of success and failures

« Apply estimates of financing strategies to Task 2
Cost Analysis

« Location-and vehicle-specificestimates of

public policies’ effect on cost and
electrification potential

 Estimates based on data gathered from existing
programs in Washington or other states

« Highlights actionable, decision-relevant
information for Washington policy makers

» Allowsfor users to continue to run their own
analyses after the completion of the project

Advanced Analysis

harging  Public Electrici O (NPV) Average Nominal Annual VMT
Stations  Charging Price Cost ($/Mile)

3 3033 3008 N/A $1,705,639 3117 27,000
3 30.33 5008 N/A 15816938 §1.25 27,000

3033 3008 N/A §1,344591 $130 27,000
3033 3008 N/A $1928237 $133 27,000
40.33 5008 N/A $2029204 §138 27,000
4033 $008 N/A §1429845 000
3 $033 3008 N/A $2,039536 141 27,000

Advanced Analysis

Dive deep inta the s
vi

Likekihood @tiearly impossible @ Very Uniikely ®Unlkely © Nesther Liely N

-
£ v .
H
-
S
EIN
.
. -
e o
51 io Explt
Year ntenance  Ownership Structure Charging Charging  Public Electricity Price Diesel Price TCQ (NPV)  Average Mominal Annual VMT ~
Use Scenario Stations Charging Price Cost (§/Mile)
FMV (Closes 3 3033 3008 N/A 32132628 148 27,000
FMV (Clase: 3 $0.33 3008 N/A §2,243927 5156 27,000
FMV (Clase 3 $0.33 5008 N/A $2,355,226 $1.64 27,000
FMV (Clase 5 $0.33 5008 N/A $2,456,193 $1.68 27,000
FMV (Closes 3 $0.33 5008 MN/A $2,466,525 $1.72 27,000
3 eduction  FMV (Closed-End) Lease 50/50 3 3033 3008 N/A $1,672,044 $1.73 27,000
iction  FMV (Closed-End) Lease 50/50 5 $0.33 5008 MN/A §2,567,492 5176 27,000

Pictures demonstrate cost comparisons of the same vehicles with
and without vehicle incentives



QUESTIONS AND
NEXT STEPS



https://redoubtnews.com/2017/04/8-billion-tax-increase-update-olympia/
https://creativecommons.org/licenses/by/3.0/

Create interactive dashboardfor fleet inventoryand
write draft report chapter

Refine estimates and run full cost analysis and write
draftreportchapter

Finalize research and developmentscenarios and apply
to Task 2 baseline results and write draftreport chapter

Build out analysisinputs based on Task 3 outputand
write draft report chapter

38



AN\
\JA

ATLAS

PUBLIC POLICY

WWWATLASPOLICY.COM
WASHINGTON, DC USA

Charles Satterfield and Nick Nigro
charles.satterfield@atlaspolicy.com

nick.nigro@atlaspolicy.com


mailto:charles.satterfield@atlaspolicy.com
mailto:nick.nigro@atlaspolicy.com

APPENDIX



PROJECT
GOALS BY
TASK

Task 1: Inventory of Public Fleets

Task 2: Available EV Alternative
Review

Task 3: Projected Costs of
Substantial Electrification

Task 5: Identify Areas Benefitting
Most From Electrification

Task 6: Identify and Analyze
Financing Mechanisms

Task 7: Coordinate with the Staff

Workgroup

Task 8 & 9: Present Research &
Draftand Final Reports

+Establish a baseline for the size and current electrification status of the public vehicle
fleet in Washington state

*Highlight vehicle classes and types for which electric alternatives are available and most
cost effective

*Upfront and total cost of ownership analysis

*Project costs of substantial conversion to battery/fuel cell fleets by 2025, 2030, 2035
+|ldentify financial and other barriers to electrification

+Identify the projected number and location profile of electric vehicle fueling stations
needed statewide to provide fueling for public fleets

«|dentify existing public and private charging stations

+ldentify the areas of the state that would experience the greatest public health benefits
from air pollution reductions resulting from fleet conversion

*Estimate the pollution reduction that would result from fleet conversion

+|ldentify and analyze financing mechanisms and strategies that could accelerate the
transition of publicly owned vehicles to battery and/or fuel cell electric vehicles

+Solicit inputs
*Review findings and draft materials

*Present research at May and September meetings
*Prepare Draft by Aug 10, Draft Final Sep. 10, and Final Sep. 30

4



Task 1:

Inventory of
Public Fleets

Primary:
WSU
Il Secondary:
Atlas

AREAS OF RESPONSIBILITY

Task 2:
Available
Alternative
Electric
Vehicle

Review

Task 3:
Projected

Costs and

Barriers to

Fleet

Electrification

Primary:

Secondary:
WSU

NREL

Secondary:
ES

Task 4:
|dentify
Statewide
Required
Charing
Network

Primary:
NREL

Secondary:
Atlas

Secondary:
WSU

|dentify Areas

Task 5:

Benefitting
Most From

Vehicle
Emission

Reductions

Primary:
NREL

Secondary:
Atlas

Secondary:

WSU

Identify and

Financing
Mechanisms

Electrification

Task 7:
Coordinate
With Staff
Workgroup

Primary:
Atlas

Secondary:
WSU

Secondary:
NREL

Task 8:
Present

Research and

Findings

Task 9: Draft

and Final
Reports

Primary:
ES

Secondary:
Wsu

Secondary:
NREL

42



DELIVERABLES BY TASK

EVs on the Road

x

|
EVs on the Road

Task1: Inventory of Public Fleets

Electric Vehicle Fleet Procurement Analysis Dashboard

FardE450Epe 4 Doobon 120V
Ford 450 St oty Cab hass )
Z

(
(o
Cw
(

VehicleSelcton

Ford E-450 Epic 4

)
)
)
)

Task2: Available EV Alternative
Review

Vehicle
Inventory
Database

Web-based
Interactive
Dashboard

Report Chapter

Report Chapter

Interactive
Analysis Results
Dashboard

Maintenance expense [ $4.79
Dividends paid 54.21
Equipment cost [0 5314
Cost of natural gas [0 $1.92
Taxes payable $1.39
Interest expense $1.34
Repayment of debt 50,85
Installation expenditure [ $0.70
Roadtax [ $0.36
Property insurance | 50.27
Credit card fees | $0.25
Salestax [ $0.23
Cost of electricity | $0.17
Cash on hand reserve | $0.06
Selling & administrative | $0.05
Rent | $0.04

Task3: Projected Costs of
Substantial Electrification

r.---'-.-l Nominal
' H EVSE/PEV Ratios Adjustments for:
y Travel Data 4 EVI-Pro Model by PEVtype and EVSE tpe Doy
' Calfomia 3 v .= L, = -PEV Concentration
V Coumbus ! = e ~Ambient Temperature
H ' — - — 1
Massachusetts w =
e - > ——— 5
Lcaasount
PEV counts
Spatial by type for:
486 Urban Areas Apply locally adjusted
X Million PEVs (based on existing 3,087 Urban Clusters EVSE/PEV ratios to all
nationally i 50 Rural Areas > 3,623 reglons.

Task4: Identify Statewide Required
Charging Network

Report Chapter
of Descriptive
Analysis

Report Chapter
of Descriptive
Analysis

Updated
Infrastructure
Map

LINREL

AFDC TransAtlas

Task5: Identify Areas Benefitting
Most From Electrification

Task6: Identify and Analyze

Financing Mechanisms

Report Chapter

Interactive GIS
Map

Report Chapter

Interactive
Analysis Results
Dashboard
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PROJECT
STATUS

Task 1:
+ Complete outside of draft report chapter
Task 2:

« All data on available alternative electric vehicles

gathered
+ Cost analysis in final stages of preparation
Task 3:
+ Substantial electrification threshold set and
measurement defined
+ Analysis approach defined; awaiting output from
Task 2
Task 4:

+ modeling inputs complete and sample analysis run
+ Awaiting output from Task 3

Task 5:

. DeIayed Awaiting data gathering and analysis
outputs

Task 6:

+ Ahead of schedule; financing mechanlsms defined
and background research complete

«  Draft report chapter begun

Project has experienced delays due to
coronavirus

« Task 2, 3,4, and5 areroughly one month

behind
» Currently still operating on original
schedule
Current Week: 18 % Plan Duration % Actual Start

. % Complete %Actual (beyond plan) . % Complete (beyond plan)

ACTIVITY LEAD SUPPORT PLAN PLAN ACTUAL ACTUAL PERCENT Jan Feb March April May June July
START  DURATION START DURATION COMPLETE 1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17|18|19 20 21 22 23 24 25 26 27 28

Task 1

Data Collection Planning wsu Atlas 1 4 1 4 100% ||

DOL Data Collection wsu 1 2 1 7 100% ||

Agency Data Collection wsu 1 6 1 6 100% |

School Bus Data Collection wsu 1 6 1 6 100% L

Fleet Questionnaire Development WSU  Atlas/NREL 1 4 1 4 100% ||

Fleet Questionnaire Tracking wsu NREL 5 3 5 5 100% ||

Inventory Creation Wsu Atlas 7 4 7 5 90% /

Dashboard Creation Atlas Wsu 12 2 13 4 50% M////

Draft Chapter on Findings wsu 12 12 13 5 10% W//////////// //////////////%
Task 2

Gather Data on EV Makes/Models Atlas 3 4 3 8 100% s

Gather Data on Equivalent ICE

Makes/Models ) Atlas wsu 6 2 6 9 100% _

Update Fleet Procurement Analysis Atlas 0% ///

Tool Assumptions 6 3 5 13

Assemble Data Tables for Multivariate

; Atlas 80%

Analysis 9 2 9 9

Review Results From Analysis Atlas 18 2

Outline Report Chapter Atlas 20 2 || /////

Build Data Visualizations Atlas 20 5 || ////////////////

Draft Report Chapter Atlas 23 6 || -
Task 3

Define Substantial Electrification Atlas  NREL/WSU 1 8 1 11 100% _ :

Fleet Questionnaire Development WSU  Atlas/NREL 1 4 1 4 100% _ ||

Fleet Questionnaire Tracking wsu NREL 5 3 5 6 100% _

Gather Output From Tasks 2 and 4 NREL Atlas 14 1 16 3 20% % %

Establish DOE R&D Scenarios NREL 15 1 16 3 ////////

Build Out Inputs for EV-FAST NREL 16 2 16 3 o
Task 4

Review Fleet Questionnaire Data NREL Wsu 5 3 8 5 80% //////// / ]

Build Out Inputs for EVI-Pro NREL 8 3 8 5 50% W |

Review Results From Analysis NREL 11 2 12 4 20% 0 //////// |

Outline Report Chapter NREL 13 2 . ||

Build Data Visualizations NREL 13 5 ////////%

Draft Report Chapter NREL 16 6 //// ///////%
Task 5

Gather Public Health Data wsu NREL 10 4 1 5% I 7 B

Gather Emissions Data From Tasks 2 Atlas NREL 14 2 16 3 %//////////%

Build Interactive Maps NREL 16 4 %///

Outline Report Chapter NREL 20 2 || /////

Draft Report Chapter NREL 22 4 || v
Task 6

Gather Data on Financing Mechanisms ~ Atlas Wsu 14 4 12 7 90%

Update Fleet Procurement Analysis 50%

Tool Assumptions Atlas 16 2 15 4

Assemble Data Tables for Multivariate

Analysis Atlas 18 3 16 3 2% /

Review Results From Analysis Atlas 21 2 %///

Outline Report Chapter Atlas 23 2 /

Build Data Visualizations Atlas 25 3 //%

Draft Report Chapter Atlas 25 4 .
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State Agency School Bus Public Transit City and County Fleet Est.: City and County Fleet

- State and Transit Agencies

TASK 1 « School Districts

« Representative selection of cities from all population

|NVENTO RY levels and geographic location

« Representative selection of counties from varying
population sizes and geographies
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TASK 4: CHARGING SCENARIOS

Charger Type Level 2 (Home) Level 2 (Depot) Heavy DCFC ° LOW p Owe r (Level 2) a n d

Public Public Depot Depot high power (DCFC) charging
11772 11772 11772 CHAdeMO/CCS 50 kW CHAdeMO/CCS 50 kW CHAdT:OOI{\ZCS 60- Scer:]arlos InC|Uded for a”
e vehicles up to class 3
LoV Y v v v »  Public and private charging
networks
Class 2B-3 Y Y Y .
* Only high power (DCFQC)
Class a7 . ¥ charging scenarios included
medium-and heavy-duty
s ' ' vehicles
Class 7-8 (Transit v v » Private depot charging only
Bus) .
ool Bus , ; + Varying power levels




TASK 6: FINANCING
STRATEGIES

« AtlasEV Hub
« Tracks policy and financing programs by state

« Review of existing policies, particularly in
neighboring states, highlighting success or failures

« Reviews of financing strategies completed for:

« Energyor carbon savings performance contracting
in California and Colorado

« Utility grants and rebates in California and
Washington

+ Revolving loan funds in Washington and California
« State grant programs in California and New York

« Private third-party financing in Indiana and
Vermont

« Fleet management services in Indiana
« Leasingin California
« Vehicleto grid technology in California and Virginia

« C(Clean Fuel Standards and Credit Systems in
California and Oregon

* Bundled Procurements and Cooperative
Purchasingin New York




