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O POPCORNOG QUESTI ON

1.INTERESTWhy are you interested in green vehicle
technology?

2. BARRIERSWhat do you see as the biggest barrier
for your city/town in greening your fleet?

3. QUESTIONSWhat are some gquestions you already
have about green vehicle technology?



Fleets for the Future:
Alternative fuels and electric vehicle
trends

I
b Philip Kreycik
Meister Consultants Group
F4 F MAPC Municipal Green Vehicle Technology Workshop
November 16, 2016
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Outline ~ >
@S Ffor the future

1. AboutFleets for the Future
2. Importance of Clean Transportation in Massachusetts

3. EVs in Massachusetts

@ e

~2° MEISTER
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Accelerating alt fuel vehicle

deployment @eitgfor the future

(GGoal: Acceleratethe deployment of alt fuel vehicles (AFVs)égucing their incremental
costsandbuilding fleet capacityto plan procurements.

ScopePropang electric, and natural gas vehicles

Motivation:

A Minimize emissions
A Improve air quality
A Reduce fuel costs
A Tap into domestic fuels that have less price volatility
o’:’.
°* MEISTER

CONSULTANTS GROUP



Approach |
@S Ffor the future

AConveneregionalcouncils,CleanCitiescoalitions,and
Industryleaders

ATeachfleets about best practiceson AFVdeployment,
aswell asvehicleprocurementstrategies

AConsolidate bulk orders of AFVs and associated
technologies

o MEISTER

CONSULTANTS GROUP



A national partnership

@5 Ffor the future

5% MEISTER /W\\;‘\D NARC MARC

C ONSULTANTS GROUP Building Regional Communities

MID-AMERICA REGIONAL COUNCIL
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Uigh Ff?g’}imes == CleanFuelsOhio Pima Kot of Govsoenens C ITl ES
Dallas-Fort Worth
CLEAN CITIES
B Mid-America Regional Council (MARC) I North Central Texas Council of Governments (NCTCOG)
« Greater Kansas City: 1.8 million « Dallas-Fort Worth: 6.603 million
« Mo. and Kan. bi-state: 8.842 million «  Texas: 25.145 million
[ Metropolitan Washington COG (MWCOG) Pima Association of Governments (PAG) ® .
« District of Columbia: 4.7 million « Tucson: 980,263
« Suburban Md,, northern Va.: 14.376 million «  Ariz.:6.392 million M E I S I E R

[ Metropolitan Area Planning Council (MAPC) gy Clean Cities Coalition outreach areas:
+ Greater Boston: 4.732 million New York, Ohio, Utah, Washington

« Mass. 6.547 million

CONSULTANTS GROUP



Sample vehicle types

@eits'l‘or the future

CNG Propane Electric Vehicles

u Class &4 trucks with v Bluebird school buses u  Sedans
utility body (e.g. Ford .

Delivery vehicles u PHEV: Chevy Volt, Ford Fusion,
F450 and up) Ford GMAX
. . u Law enforcement
u  %2to kton pickups (Ford Explorer SUV u BEV: Nissan Leaf, SmaarTwo
(e.g. Ram 2500) Ford Taurus, Chevy u Anticipated: Chevy Bolt and
u Refuse haulers (e.qg. Tahoe, Dodge Spark, Ford Focus, BMW i3
Mack, Crane) Charger) . Port vehicles

u  Ford Transit u  Retrofit hybridization

O )
. . . . . . . . o0
Selection factors: High mileage/multiple shifts, low MPG, long idle times, high o’e® M EI STER
maintenance expenses, predictable routes CONSULTANTS GROUP



AFV Survey />\
@S Ffor the future

AWill3 dzA RS al! t/ Q& LINRP OdzZNBYSVY i

AVery short (13 questions)
Vehicle replacement needs
Infrastructure availability
Maintenance practices
Financing practices

MEISTER

CONSULTANT



Importance of Clean Transportation
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Fercentage of Total MA GHG Emissions in 2011

Greenhousejas

Transportation is the sector that produces the most GHG in Massachusetts

GHG Emissions By Sector =

Source: MassDEP (2014). Massachusetts Annual Greenhouse Gas Emissions Inventory: 1990-2011 with partial
2012 data
http: / -"n.n.-w.'.'.maf.f..qc-v.-'eea-'-:Iun:s."der:r.-‘air-'n:lir‘nate."mauhuinu.:-:lf.@
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Greenhousejas

Vehicle Miles Traveled on Massachusetts Highway

Source: Federal Highway Administration, Table VYM-2
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Greenhouse gas emissions by fuel type

450
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Source: GREET AFLEET model, 2015 CONSULTANTS GROUP
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Cobenefits of electric and alternate fuel vehicles

All alt fuels
I Cleaner combustior> Better air quality
I Diversityof feedstocks> Price stability
I Primarily domestic feedstocks
I Higher efficiency> LowerTCO
Electricity
I Powersector Is getting greener and is already cleaner than gasoline

and diesel . MEISTER




Fuel price volatility: a major concern for fleets

U.S. Average Retail Fuel Prices

9 Fuel Types

= B20
$4.50 7 CNG
M Diesel
B ESS
M Electricity*
M Gasoline
$3.50 B Propane**

$4.00

EV ~ $0.035 /mi
ICE ~ $0.12 / mi

$3.00

$2.50

Cost per GGE

$2.00

$1.50

$1.00

$0.50 ‘ .

<o MEISTER

01/05 01/07 01/09 01/11 01/13 01/15 01/17

Source: DOE AFDC CONSULTANTS GROUP

*Electricity prices are reduced by a factor of 3.4 because electric motors are approximately 3.4 times as efficient as internal combustion engines



Electric Vehicles
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Existing and upcoming MA programs

VEH102: Advanced Vehicle

Technology Equipment,
(L YMOREV ©108Yy =qUIPt
5 e Supplies and Services
STAY TUNED FOR

VEH98: Selection of Drive Green

: WITH MASS ENERGY
Environmentally
Preferred Vehicles

» ELECTRIC VEHICLE , , 0:::‘ M E I S T E R

CONSULTANTS GROUP



Electric vehicles in 2016

AUpfront cost can be mitigated by fleet discounts, tax

dit
Affordable Alirueelléosts: EV ~ $0.035/mi, versus

ICE ~ $0.12/mi

S Ufﬁ C | e nt A Rapid improvement in battery technology and cost

AVenhicles with >200 miles range are now common
Fan g e A>90% of daily driving needs can be served by an EV

ReaSOnabIe ADonodt al ways need a full.c.harge

AL2: 107 20 miles per hour of charging

Charge t| ffls)s7 ADCFC: 507 70 miles per 20 minutes of charging .:::' MEISTER

CONSULTANTS GROUP



Electric vehicles in 2016

Wider AMY 2016: 11 BEV models and 15 PHEV models
Selection AHigth anticipated new options in MY 2017

|mproved cold A Cold weather reducesefficiency of all vehicles

A A Nissan Leaf could still get > 80 MPGe at
20°F

weather range

A Some of the fastest vehicles available,

Fun to drive exceptional torque %o’
A Tesla model S goes 660 in 3.9 seconds 2 MEISTER

CONSULTANTS GROUP
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Boston metro area is poised for more EV deployment.

Recent fleet procurements:

A NYC323PHEVs

A LosAngeles: 199 BMW i3 BEVs
A Indianapolis: 250PHEV# BEVs
A Atlanta 50+PHEV#:. BEVs

@ e

~2° MEISTER

More than 440 charging stations in MA
Source5h9Qa ! f GSNYI GAPS CdzSf S5FGF /SYyGSNI {GFrdA2y [2002NI O NSIUUILTANTS GROLUDP



http://www.afdc.energy.gov/locator/stations/

Total cost ofownership for most popular municipal fleet EVs

Make/Model

Nissan Leaf Ford Focus Chevy Volt Ford Focus
Category BEV BEV PHEV ICE
Battery Size 30 kWh 23 kWh 18.4 kWh 20L-V4
MSRP $34,200 $29,170 $33,170 $§23,225
Incremental Cost $10,975 $5,945 $9,945 S0
All-Electric Range 107 miles 76 miles 53 miles n/a
EPA MPG Rating 112 MPGe 105 MPGe 106 MPGe 31 MPG
Charge Time (240v) 8 hours 4 hours 4 hours n/a
Est. Annual Fuel Cost $550 $600 $800 $1,000
TCO/mi $0.46 $0.42 $0.46 %041 O

0
*° MEISTER
Estimates are based on a local example in Colorado, where there is a state tax credit in addition to the $7.5k federal credit. Fuel costs are e

estimated at $0.12/kWh and $2.24 / gallon. Use assumes 12k miles per year over 10 years. Estimates will vary significantly when adjusted
for specific local circumstances. TC = Tax Credit. Source: Electrification Coalition

CONSULTANTS GRQUP



EV group buys: Drive Electric Northern Colorado

A Pre-negotiatedgroup pricing
thru area dealerships

A Timelimited

Almplemented by a trusted's T e R
party R T e

$21170

SUMMER EV PRICING

$12,2c9 8

#SummerEVPricing

MMER EV PRICING

DriveEIectricNoCo.Org/SummerPricing

#Summe
Prices subject to change Must register at | avatabelity

BN\ SULTANTS GR®AUP

BMW i3 and X5e Chevrolet Volt
Ford Energi Models Nissan LEAF




How do | get involved? ~ >
@S Ffor the future

AProvide input
I MAPC Advisory Committee
| Survey
AReview F4F guidance documents
I ARV transition planning
I Financing AFV procurement
I Deploying electric vehicles
I Deploying natural gas and propane vehicles ®o2e,

% MEISTER

JLTANTS G
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VEH102: Advanced Vehicle Technology



www.CARBONCOUNTER.com

CARBONCOUNTER.com | Cars evaluated against climate targets

oo 0% 0%,
° ® &
600 - o ogde 0%
® ....

500

400

300

Greenhouse gas emissions (lifecycle gCO,eq / mile)

200

Costs (vehicle, fuel, and maintenance US$ / mile)

€@ cChevrolet Spark EV | 1LT
@ Nissan Leaf | S
0 Ford Focus Electric | Base

@ Internal Combustion Engine (Gasoline)
@ Internal Combustion Engine (Diesel)
@ Hybrid
@ Plug-In Hybrid

Battery Electric Vehicle
@ Fuel Cell Vehicle

O Sales-Weighted Average

27



ALTERNATIVE FUEL ADOPTION IN MASSACHUSI

450
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Public Fuel Stations
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Electric, Hybrid and Plug-
In Vehicles

1,036930 912 905

7622

2,135

2014
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VEH102 CONTRACT SERVICE CATEGORIES

Service Category IElectric Vehicle Supply
Equipment (EVSE), Hardware, Software, and
Ancillary Services

Service Category 2dle Reduction Technologies
for Heavy, Medium, and Light Duty Vehicles; and
Heavy Duty Equipment

Service Category 3After-market conversion
technologiagsall vehicleclasses

Scituate, MA EVIP vehicles and charging stations

29



ELECTRIC VEHICLE SUPPLY EQUIPMENT

LEVEL 1
VL1 ‘ l

LEVEL 2

-3
240V AC = -

DC
FAST
CHARGER ’ \

|l mage source: OAccommodating Garage Orphansdé WXY,

8-20+ hours

4-8 hours

30 mins

Overnight charging for vehicles that will
travel under 40 miles during the day

Most practical municipal applications,
can add 1325 miles of range in one
hour of charging

Applications make most sense along
highways at rest areas for a short
duration charge that provides range

for long distance travel
2015



ANTHIDLING TECHNOLOGY

Use of lights, radios, computers, radar and
video cameras while monitoring traffic,
assisting at accident scenes, writing reports,
etc.

Use of lights and other accessories while
idled on call, water pumping requires
additional power.

Use of lighting, communications,
refrigeration,life support, heating and
cooling while waiting faan Emergencgall

Frequent stops for deliveries and
pickups, use of heating and cooling
while idling

Power Management System
Heat Recovery System
Battery APU

Battery APU

Battery APU or Power Pack
Electrified Parking Space

BatteryAPU

Heat Recoverpystem



AFTERRIARKET CONVERSION TECHNOLOGY

Keep your favorite ride, while saving money and reducing your carbon footprint.

~ FURL—

l I R —

‘\ JANUARY = ::s

H @ — SAVINGS —
Medium & heavy Vehicle downtime for 20-35% reduction in fuel
duty vehicles for installation minima consumptiod depending

retrofit or upfit typically one day on  on vehicle type and usage.

or offsite



SELECTED VENDONEH102 CONTRACT

Cateqgory 1 Category?2 Cateqgory 3

HYBRID
VEHICLBUPPLY ANTHDLING | perpery

VENDOR EQUIPMENT TECHNOLOG
ClipperCreek Inc. o
EVSE, LLC 0
Graybar Electric Company, @]
Inc.
LiquidSkyTechnologies 0
Verdek o] 0
Voltrek LLC o]
eNow Inc. o]
MagmotorTechnologies)c. o]
National Fleet Hybrids o]
XL Hybrids 0]




o &

WHATOS NEXT?

Assessyour fleet and/or community charging
Infrastructure needs

|dentify suitable applications within your fleet for
green vehicle technology

Purchaseesasily off the statewide contract and work
with the selected vendors to arrange install.



_ OPERATIONAL SERVICES DIVISION j\%

Massachusetts Department
of Energy Resources

Massachusettso Alternat.i
Contracts, anéinancingpportunities



Gean

Cities

Massachusetts Department
of Energy Resources

The Department of Energy
Resources - Alternative
Transportation/Clean Cities

Biodiesel Natural gas



Clean Cities

Clean CitiesoO MIssion

To advance the energy, economic, and environmental security of the U.S.
by supporting local decisions to adopt practices that contribute to the
reduction of petroleum consumption in the transportation sector.

A Clean Cities are a resource to both public and private fleets.

A They are a catalyst to match fleets with resources needed.

A They are the go-to folks for technical resources for alternative
Series Hybrid Electric

fuels and technologies. Vehicle Drivetrain
A Itis a DOE funded program

Clean Cities / 37



MCCC Vision

A Clean Cities are a resource to both public and private
fleets.

A We are a catalyst to match fleets with resources
needed.

A Massachusetts Clean cities coalition has meetings
every 2 months featuring new technologies to reduce
fuel consumption.

A They are the the go-to folks for technical resources
for alternative fuels and technologies. .

Clean Cities / 38



Clean Cities portfolio of alternative fuels

Alternative Fuels

Biodiesel (B100) M“ssac"“se‘ts
Electricity

Ethanol (E85)

Hydrogen
Natural gas U » ELECTRIC VEHICLE
Propane

Fuel Blends 1

commonly used

Biodiesel/diesel blends (B2, B5,
B20)
Ethanol/gasoline blends (E10)
Hydrogen/natural gas blends
(HCNG)

, Diesel/CNG

0)
Clean Cities / 39




Clean Cities portfolio technologies Gean

Cities

Fuel Economy
Fuel efficiency

Behavioral changes
Vehicle maintenance initiativegs
Vehicle miles traveled (VMT)

To o o o Too

Hybrids
Light- and Heavy-duty HEVsS
PHEVs

To Do Yoo

Idle Reduction
Heavy-duty trucks
School buses Alternative fuels - CNG i1 Trash trucks Electric - School bus

Truck stop electrification Hybrid electric conversion - Light duty and
MD

To Do Do To

Clean Cities / 40



What is DOER up to?

AElectric school bus V2G pilot in 4 communities

Arunded CNG/Propane hybrid electric conversions and hydraulic
hybrid conversions and Infrastructure projects

AStay tuned for more funding for the differential cost of Alternative
fuels

A-unded two biodiesel plants to increase local production of
Biodiesel

Avanage the MOR-EV rebate program

AAssisted in the development of VEH102

AContinue to be a resource to fleets to assist in alternative fuel

decision making R
CNG VEHICLES | -J'i!.‘.l L LN

Medium-duty: Vans and Shuttles.

Clean Cities / 41



Important Web Sites and Resources

Clean Cities Web site
WWW.eere.enerqgy.gov/ccities

Alternative Fuels & Advanced Vehicles Data Center Web site
wWww.eere.energy.gov/afdc

Clean Cities Coordinator Contact Information and Coalition Web sites
http://www.afdc.enerqy.qov/cleancities/progs/coordinators.php

Massachusetts Electric Vehicle Incentive Program web site:
WWW.mass.gov/eea/agencies/massdep/air/grants/massevip.html

MassDEP

[DER

Massachusetts Department
of Energy Resources

Clean Cities / 42


http://www.eere.energy.gov/ccities
http://www.eere.energy.gov/afdc
http://www.afdc.energy.gov/cleancities/progs/coordinators.php

Contact Information

For information on alternative fuel vehicles and the Clean
Vehicle grant program contact:

Stephen Russell B I !,

Massachusetts Clean Cities Coalition Massachisetis Departiicnt

www.mass.gov/energy/cleancities\ of Energy Resources

Michelle Broussard

~, sette
Michelle.brousard@state.ma.us %
For information on the MASSEVIP program at DEP contact:

Sejal Shah MassDEP

Sejal.shah@state.ma.us K

Clean Cities / 43


http://www.mass.gov/energy/cleancities/

OPERATIONAL SERVICES DIVISION

Green Vehicle Technologyorkshop

Serving Public Buyers and Vendors of the Commonwealth of Massachusetts

o 77
e L&
3 £E

mass.govosd
© 2015 Operational Services Division. All Rights Reser



Operational Services Division ®SD

OPERATIONAL SERVICES DIVISION

Oversightagency of the Commonwealth within the Executive Office for
Administration and Finance

Al 2YY2y46SIfOKQa |/ BgéicNt f t N2 OdzNB Y Sy (i
A StatewideContracts

A COMMBUYS

A Programs andervices; Supplier Diversity office

A Office of Vehicle Management

W @Mass_OSD mass.govosd



Statewide Contracts @SD

OPERATIONAL SERVICES DIVISION

Overview

A Contracts procured for specific commodities and services which may be used by any
executive department or eligible entity.

A Established b®SD or an OSDesignated Department
AC2ftft 2 waluet SBMOJzZNBYSY (0 ¢

A Every contract has a Contract Manager.

MGL Chapter 30B
A Cities and towns and others must follow M.G.L. c. 30B, although they may
purchase from OSD statewide contracts.
A perM.G.L. c. 7§22A and M.G.L. c. 308L(0).

¥ @Mass_0SD mass.govosd



Contract Categories and Naming Convention ®SD

OPERATIONAL SERVICES DIVISION

Link:Statewide Contract User Guides

CLT- Clothing and Footwear

ENE Energy, Utilities and Fuel

FAG Facilities Maintenance and Repair

FIR- Fire/[EMS

GRO Food and Groceries

HLS Homeland Security

HSP Healthcare, Lab & Dental Products

ITC- Information TechnologyHardware

ITS Information Technology Software & Services

ITT- Information Technology Telecommunications

LAW- Public Safety, Law Enforcement & Protection

MED- Medical

OFF Office, Recreation & Educational Supplies

OVM- Venhicles, Transportation & Road Maintenance
— PRE Professional Services
VEH- Vehicles, Transportation & Road Maintenance

¥ @Mass_0OSD mass.gowbsd


http://www.mass.gov/anf/budget-taxes-and-procurement/procurement-info-and-res/buy-from-a-state-contract/statewide-contract-user-guides.html

VEH98 Light Duty Vehicles ANCIM

.Use one |:.|uc|te form per speced out wehicle. Only multiple.s of the same speced out vehicle can be VEHQS Qu Otation Fcrm V‘ 1 ) 1
included in eac form. For options,/upfits ftransferre uip., each line item must be fullk ulated.
Sedang; Vansg Trucksg SUVS; SSVg PPVs e A e
[ [ l \ 9 SD

[Quote Number:

OPIRATIONAL STRVIC IS DRISION

VEH9g; Light Duty Vehicles i ==
General Tips — e T —
A 9 vehicle brands, 11 dealers e Enine (o atear
A VEH98 Base Vehicle Sheet 500+ vehicles e e e
A VEH98 Quote Form Vehicic Quantiey: [ I [Comwact Bose Vemddie Price: _]|
A Upfit existing vehicles
A Mini-bid process for vehicles not on contract — - — — — - —
At dZNOKI 4S8 @eKR20ESa ahT¥
Selecting and Purchasing methods (RFR 3.6)
A Select vehicle (Base Vehicle Sheet or Mid)
A Place Order on VEH98 Fogm
A Dealer should place order and respond within 1 week, with unique vehicle
identifier for vehicle.
A Delivery Requirementsséction 3.6.3): e
A Vendors have 45 day grace period.
A Penaltyc after the 45 days, $5 a day for each late day, up to 25% of the T T —— )
Purchase Order Total. ““‘é‘m‘s.z"":ie«m: .M...:' m:x:mgm{ug“:xw 500
— — TOTAL COST PER VEHICLE (including all add-ons): - sojo-o
We want your input, feedback and let me be your resource! — —

W @Mass_OSD mass.govosd



VEH102 Advanced Transportation Technology @SD

OPERATIONAL SERVICES DIVISION

General Tips:
Base prices for products established
Solicit Multiple Quotes through the awarded vendors
A Labor services
A Lower volume discount
Municipal Modernization Action$50,000 threshold increase

ServiceCategory 1Electric Vehicle Supply Equipment (EVSE), Hardware, Software, and Ancillary Services

Provide Electric Vehicle Supply Equipment, hardware, software and ancillary services to eligible public entities.
ServiceCategory 2idle Reduction Technologies for Heavy, Medium, and Light Duty Vehicles; and Heavy Duty Equipr
Provide Idle Reduction Technologiesddieavy Duty Vehicles and Equipment, Medium Duty Vehicle, Light Duty Vehicl
Categories.

ServiceCategory 3After-market conversion technologiesll vehicle classes

Provide aftermarket conversion systems modify vehicles and engines so that they can qordie supplemented by
fuels or technologies other than the ones for which they were originally designed.

» @Mass_OSD 49 mass.govbsd




DSD

OPERATIONAL SERVICES DIVISION

COMMBUYS

www.COMMBUYS.com

» @Mass_0OSD mass.govosd


http://www.commbuys.com/

OPERATIONAL SERVICES DIVISION

COMMBUYS is the only official procurement record system for the Commonwealth of Massachusetts' Executive

Departments. COMMBUYS offers free internet-based access to all public procurement information posted here in ‘ @M M b U Y D
order to promote transparency, increase competition, and achieve best value for Massachusetts taxpayers.

OPERATIONAL SERVICES DIVISION

COMMBUYS INFORMATIOMN:
For more information on COMMBUYS please visit the COMMBUYS support pages.

Buyer Training Resources:
Buyer Training Overview
Job Aids for Buyers

Buyer Webcast Training

Vendor Training Resources:
Vendor Training Overview
Job Aids for Vendors
Vendor Webcast Training

Information about Statewide Contract Purchasing:
Statewide Contract Index, Contract User Guides and Procurement Schedule

UNSPSC Look-Up Tool for Buyers and Vendors:
UNSPSC Look-Up Tool
UNSPSC Look-Up Tool Instructions

If you hawe any questions or concerns contact the COMMBUYS Help Desk at COMMBUYS@state ma.us or ring us
during normal business hours (8am - S5pm ET Monday - Friday) at 1-888-627-8283 or 617-720-3197. o begin using COMMBUY
/enco » disclaimer prior to « Dleting
Attention Vendors: 36 Newly posted bids - Week of 10/3 I registration I
Open Bids
Browse by Category
Browse open bid opportunities
- Complete Registration No Public Bulletins are currently published Important | =
. - - Active Contracts
ien. Browse active Contracts/Blankets I
_9 & Bid Search
Search for Bids and active Cont ankets
- Contract & Bid Search “ ¢
Search for Bids ""’|a’ll'ﬁ Conmtract=/Blankets g— - -’\eeif—:e'_ed \' e'jdo-'- Se-.:t T-C?-l
- Registered Vendor Search Coarch for recgicterad vendare
Search for registered vendors. o . £ et . I
EEESS— S SE— SN S S SE—

» @Mass_0OSD mass.govosd




OPERATIONAL SERVICES DIVISION

(2D https:/fwowrw.commbuys.com/bso/external/advsearch/advancedSearch.sdo O ~ @ Commonwealth OFf Massachusett...

C@MMBUYS

OPERATIOMNAL SERVICES DIVISION

= COMMBUYS - Contract an...

Advanced Search

Search for: (7 gigd () contraces/Blankets

Exit

Copyright © 2016 Periscope Holdings, Inc. - All Rights Reserved.

D @Mass_0SD mass.govosd



£ ~ @ Commonwealth Of Massachusetts [US] X || O Waiting for commbuys.com CES DIVISION

CoOMMBUY

— OPERATIONAL SERVICES DIVISION ——

Advanced Search

Search for: O Bids ® Contracts/Blankets
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