qERSITP

UNIVERSITY SUSTAINABILITY COUNCIL

5@0‘% CARBON NEUTRAL
W) FLEET REPORT

OCT 2019



Definitions

List of Acronyms

AMP — Administrative Modernization Program

BEV — Battery electric vehicle

GHG - Greenhouse gas

ICEV — Internal combustion engine vehicle

MTCO2e — Metric tons of carbon dioxide equivalent
MTS — Motor Transportation Services

SGA - Student Government Association

TCO — Total cost of ownership

UMD - University of Maryland

ZEV — Zero emissions vehicle

Types of Zero Emission Vehicles

ZEV

Zero Emission Vehicles

BEV FCEV

Battery Electric Vehicles Fuel Cell Electric Vehicles

Fueled with Electricity Fueled with Hydrogen

s

Human-Powered

Muscle Powered Vehicles

Fueled with Food



Background

UMD is making progress toward its goal of carbon neutrality. Between 2005 and 2017, UMD reduced its
greenhouse gas emissions (GHG) by 49%, nearly meeting its 2020 goal (50% reduction) three years
ahead of schedule. The university’s remaining GHG emissions primarily come from just three sources:
on-campus heat and power generation, commuter vehicles, and the UMD fleet.

Building on UMD’s progress, the UMD Student Government Association (SGA) called on the university in
the fall of 2018 (see Appendix A) to accelerate climate action and requested specific changes including:

1) Using revenue from the University Sustainability Fund to purchase verified carbon offsets to
neutralize 100% of undergraduate student commuting emissions. This request received
unanimous support from the SGA Legislature and was approved by the University Sustainability
Council in spring 2019. UMD began offsetting undergraduate commuting emissions in summer
2019.

2) Creating a work group to recommend options for achieving carbon neutral commuting for
faculty, staff, and graduate students by 2025.

3) Creating a work group to recommend options for achieving carbon neutrality for UMD fleet
operations by 2025.

4) Moving UMD’s carbon neutrality target from 2050 to 2025 to align with recommendations from
the climate science community and commitments made by several other large universities.

Following SGA's request, the Sustainability Council launched a Carbon Neutral Fleet Work Group to
develop strategies for achieving carbon neutrality across fleet operations by 2025. As of 2017, UMD’s
fleet emissions equaled 7,034 metric tons of carbon dioxide equivalent (MTCO2e), or around 4% of
UMD’s net GHG emissions.

Work Group Members

Sally DeLeon, Senior Project Manager, Office of Sustainability

Ira Levy, Executive Director, Administrative Modernization Program

Scott Lupin, Director, Office of Sustainability

Anna Mclaughlin, Assistant Director for Sustainability, Transportation Services
Joe Mullineaux, Senior Associate Director, Dining Services

Leigh Remz, Manager, Motor Transportation Services

Ken Riebert, Executive Director, FM Facilities Business Operations

Armand Scala, Senior Associate Director, Transpiration Services/Shuttle-UM
Gary Seibel, Research Engineer, Environmental Science and Technology

Mark Stewart, Manager, Office of Sustainability



Fleet Fuel Consumption

The Office of Sustainability calculates the university’s fleet emissions based on annual fuel consumption.
UMD’s fleet — including cars, Shuttle-UM buses, pickup trucks, golf carts, box trucks, mini-vans, forklifts,
etc. — collectively consumes around 700,000 gallons of fuel annually. Approximately 60% of fuel
consumed by the fleet is diesel and 40% is gasoline. Small quantities of E85 (85% ethanol mixed with
gasoline) and propane are also used by fleet vehicles.

Gallons of Fuel Consumed by the UMD Fleet
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Not included in the above chart is the fuel consumption of UMD’s small fleet of zero-emission vehicles
(ZEVs), which includes roughly one dozen plug-in battery electric vehicles (BEVs) and an unknown
number of bicycles. As of this writing, UMD’s fleet does not include any fuel cell electric vehicles (FCEVs).



Strategiesor Reducing Fleet Emissions

A review of climate action plans from other universities uncovered a common set of strategies for
reducing GHG emissions from fleets:

Require that a percentage of new vehicle purchases are zero-emission vehicles (ZEV).

Replace old vehicles with newer, more fuel-efficient vehicles when ZEV are not available/viable.
Right-size fleets.

Reduce vehicle miles traveled.

Reduce engine idling.

Switch to fuels with lower GHG emissions.

Purchase carbon credits to offset fleet emissions.
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The Carbon Neutral Fleet Work Group considered the above strategies in its deliberations. Most of the
strategies are reflected in the Work Group’s recommendations.

RECOMMENDATIONS

The Carbon Neutral Fleet Work group recommends to the University Sustainability Council that UMD
implement the following initiatives to reduce and neutralize GHG emissions associated with fleet
operations.

Recommendation #1: Collect and Analyze Data to Find Efficiencies in Fleet Operations

RationaleMotor Transportation Services (MTS) and the Administrative Modernization Program (AMP)
recently initiated a Fleet Modernization Program with a goal of right-sizing parts of the UMD fleet. The
program recently contracted with Enterprise to replace 100 older Motor Pool vehicles with new models.
The program also intends to collect data on fleet vehicle usage to find opportunities to improve
efficiencies and services across fleet operations.

RecommendatiorThe Fleet Modernization Program should prioritize emissions reduction by evaluating
how potential changes to the makeup and/or utilization of UMD’s fleet could increase average miles per
gallon (MPG), reduce fuel consumption, and/or reduce GHG emissions for the fleet. Once the program
has collected and analyzed 12 months of data on UMD’s fleet operations, then MTS and AMP should
make a report to the Sustainability Council explaining how UMD can/will reduce emissions by
implementing program improvements. Improvements may include purchasing strategies, efficiencies in
fleet utilization, and procedural changes all resulting in decreased emissions across the fleet.

Recommendation #2: Use Total Cost of Ownership for New Vehicle Purchases
RationaleCurrently, battery electric vehicles (BEVs) and comparable internal combustion engine

vehicles (ICEVs) have similar 5-year total costs of ownership (based on typical usage without incentives).
BEVs are expected to reach purchase price parity with ICEVs around 2025, so a new BEV in 2025 could



provide instant financial savings for its owner based on lower fuel and maintenance costs. The following
charts illustrate these trends.

5-Year Total Cost of Ownership, 200-Mile Range BEV vs Toyota Camry

Source: ARK Investment Management
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These analyses are encouraging for the proliferation of BEVs, however, they are based on typical usage
of privately-owned vehicles and might not align with fleet usage.



RecommendatiotUMD should adopt a total cost of ownership (TCO) approach for new vehicle
purchases. TCO typically includes purchase price, depreciation, interest on financing, taxes and fees,
insurance premiums, fuel, maintenance, repairs, and any tax credits or other incentives. Procurement &
Strategic Sourcing and other campus units involved with vehicle purchasing would need to integrate TCO
into current vehicle purchasing practices.

For each new vehicle purchase, it is recommended that UMD compare the TCO of at least two vehicles
that are suitable for the intended use. One of those vehicles should be a Zero-Emissions Vehicle (ZEV), if
one exists for the intended use. UMD should purchase the vehicle with the lower 10-year TCO unless the
purchaser can justify why the more expensive vehicle is necessary. With approval by the Vice President
for Administration & Finance or designee, UMD could forego the TCO approach to take advantage of
benefits that are not quantifiable in a TCO calculation.

Note: The State has a mandate to increase the number of ZEVs in its fleet. Maryland Department of
Budget and Management requires that the purchaser of any non-ZEV provide written justification
directly addressing the reason(s) for the purchaser’s decision to not purchase an ZEV (see Appendix B).

Recommendation #3: Exceed the Zero Emission Vehicle (ZEV) State Fleet Goal

RationaleBy Executive Order 01.01.2015.02 (see Appendix C), effective January 2015, Maryland State
agencies must increase the number of ZEV acquisitions in light-duty fleets to at least 25% of annual fleet
purchases by 2025. To the extent practicable, ZEV acquisitions should increase by 3% each year from
fiscal year (FY) 2016 through FY 2020, so that by FY 2020 at least 15% of annual light-duty fleet
purchases are ZEVs. The State must annually report ZEV purchases to the Governor, the Maryland
Energy Administration, and the Maryland Department of the Environment. The Executive Order
encourages “the University System of Maryland and county and local governments to join in purchasing
ZEVs under the State contract.”

RecommendatiortUMD should establish a goal of exceeding the ZEV State Fleet Goal by making at least
50% of UMD’s light-duty fleet purchases ZEV by 2025.

Recommendation #4: Set Aside Limited Funding for Purchasing ZEVs and ZEV Infrastructure

RationaleCurrently, ZEVs have higher purchase prices than comparable ICEVs (excluding incentives).
Investment in ZEV infrastructure will be necessary for the campus to transition to ZEVs and take
advantage of lower operating costs. Offering some fixed pool of funding for purchasing ZEVs or installing
ZEV infrastructure could encourage early adoption of these technologies by campus units.

ReommendationUMD should set aside at least $200,000 in one-time funding to:

1. Buy down the purchase price on a new ZEV so that its 10-year total cost of ownership (TCO) is
equal to or lower than a comparable ICEV; and

2. Cover costs for installing EV charging stations and other ZEV infrastructure.



Example from University of Florida: “The Office of the Chief Operating Officer will pay for the cost
difference of purchasing an approved departmental electric vehicle in place of a gas-powered vehicle
over the next three years (beginning Feb. 1, 2018), or until the designated $100,000 budget is depleted.”

Recommendation #5: Fund a ZEV Infrastructure Plan

RationaleUMD lacks information concerning how to best expand its ZEV infrastructure. Specifically,
UMD requires outside consulting expertise to assess its options given the current power infrastructure,
charging stations and available technologies.

RecommendatiordMD should commission a ZEV Infrastructure Plan. The plan should address several
critical questions including, but not limited to: how UMD should prepare for the ZEV technologies that
will most likely exist over the next 20 years; the ability of UMD’s current electrical infrastructure to
accommodate additional charging stations; where additional charging stations should be located; how
ZEVs integrate with smart-grid technologies including vehicle-to-grid charging for demand response
programs; the estimated cost for the recommended improvements; and possible funding sources
including State and Federal grant programs. The estimated cost for this study is $50,000.

Recommendation #6: Prioritize Diesel Vehicles for Replacement addlidAgtMeasures

RationaleAccording to the Maryland Department of the Environment, “Diesel exhaust is a complex
mixture of gases and fine particles. The primary pollutants emitted from diesel engines include
particulate matter (PM), carbon monoxide (CO), nitrogen oxides (NOx), hydrocarbons (HC), volatile
organic compounds (VOCs), and other chemicals that are classified as ‘hazardous air pollutants’ under
the Clean Air Act. Health studies show that exposure to diesel exhaust primarily affects the respiratory
system and worsens asthma, allergies, bronchitis, and lung function. There is some evidence that diesel
exhaust exposure can increase the risk of heart problems, premature death, and lung cancer.” (Source:
mde.maryland.gov/programs/Air/MobileSources/Pages/DieselHealthandEnvironmentalEffects.aspx)

RecommendatiordMD should prioritize the replacement of diesel vehicles with ZEV or low emissions
alternatives to reduce GHG emissions and improve local air quality. Facilities Management,
Transportation Services, and other departments that operate diesel vehicles should:

1. Identify diesel vehicles that could be replaced with ZEV or low emissions alternatives; and

2. Develop a plan for providing annual training for drivers of diesel fleet vehicles to educate them
about health impacts associated with diesel emissions and the State’s anti-idling law.

Recommendation #7: Offset GHG Emissions Associated with Fleet Fuel Consumption

Rationale UMD has a carbon neutrality goal and has purchased verified carbon credits. The costs for
credits have been incurred by various UMD units and the University Sustainability Fund. Specifically,
UMD has or will purchase verified carbon credits to offset greenhouse gas emissions associated with:



A Air travel (Carbon Neutral Air Travel Initiative),
A Energy consumption from new buildings (Carbon Neutral New Development Initiative), and

A Undergraduate student commuting emissions (Carbon Neutral Undergraduate Student
Commuters Initiative).

RecommendatiortUMD should purchase verified carbon credits annually for fleet GHG emissions that
are not mitigated through the recommended strategies previously described. The budgetary cost
estimate to implement this approach in 2020 is $28,000. It is further recommended that UMD either
implement a 4-cent carbon surcharge per gallon of gasoline/diesel or centrally fund the purchase.

Note: $4 per carbon credit roughly equals 4-cents per gallon of gasoline or diesel fuel.



FINANCIAL SUMMARY

Recommendation/Strategy

Financial Impact

1. Collect and Analyze Data to Find Efficiencies in Fleet
Operations

f

Funding already committed to AMP/MTS for the Fleet Modernization Program

2. Use Total Cost of Ownership for New Vehicle Purchases

= =4

No funding required to use Total Cost of Ownership in purchasing decisions
Savings within 0-10 years of each new vehicle purchase

3. Exceed the Zero Emission Vehicle (ZEV) State Fleet Goal

No additional cost (already paid for by #2 and #4)

4. Set Aside Limited Funding for Purchasing ZEVs and ZEV
Infrastructure

One-time cost of $200,000 supported by VPAF, Facilities funds, internal and/or
external grants, and/or internal loan repaid through fossil fuel surcharge

Note: a 10 cent surcharge per gallon of gasoline and diesel would generate
approximately $70,000/year; thus 3-year repayment on $200,000 internal loan

5. Fund a ZEV Infrastructure Plan

One-time cost of $50,000 (estimated) supported by VPAF, Facilities funds,
and/or State grants

6. Prioritize Diesel Vehicles for Replacement and Anti-
Idling Measures

= =4

No additional cost for vehicle replacement (already paid for by #2 and #4)
Marginal cost for driver education/training

7. Offset GHG Emissions Associated with Fleet Fuel
Consumption

= =9

Annual cost of $28,000 (estimated for 2020)
Implement a 4-cent surcharge per gallon of gasoline/diesel or centrally fund




Appendix ALetter from SGA Requesting Carbon Neutrality by 2025

Movember 5, 2018

Dear President Loh and the University Sustainability Counceil,

We, as representatives of the Student Government Association (SGA), urge you to move the carbon neutrality
deadline in the Climate Action Plan from 2050 to 2025.

The University of Maryland has established itself as a leader in sustainability. UMD was listed as one of the
Top 25 Best Green Colleges in the United States for our commitments to waste reduction, renewable energy,
investments in sustainable solutions, and mmch more. Our renowned faculty and dedicated student body
consistently make impressive strides in climate action and decarbonization. With the October 23rd release of the
2018 SustainableUMD Magazine, the Office of Sustamnability announced that UMD reduced its emissions 49
percent between 2005 and 2017, essenfially meeting the University’s 2020 goal three vears ahead of schedule.
These are significant accomplishments, but we must now fake the next step: we must commit to reaching carbon
neutrality by 2025 to address the ever-growing threat of climate change.

We are proud of this University’s accomplishments, but we now face a new, more urgent call fo action. The
recent United Nations Intergovernmental Panel on Climate Change’s “Special Report on Global Warming of
1.5°C™ found that to avoid the catastrophic consequences of climate change, net human-caused emissions of
carbon dioxide (CO2) must be reduced globally by 45 percent by 2030. If this 15 not achieved, future
generations of students will face the threat of catastrophic weather events, nsing sea levels, disease, and crop
failure, resulting in geopolitical challenges unlike anything we have ever experienced.

If the University of Maryland intends to continue being a leader on climate action, then it must achieve carbon
neutrality by 2025, the carbon neutrality deadline set by at least 20 other leading research universities in the
United States. The University of California System, Oregon State University, Loyola University Chicago, Duke
University, and the Universities of Flonida, Vermont, and Montana have all committed fo carbon neutrality by
2025 or earlier. American University aclueved carbon newtrality earlier this year. As one of the nafion’s premier
research mstitutions, the University of Maryland should make the same decisive climate commitment.

Three main sources of emissions stand in the way of UMD achieving its carbon neuntrality goal:

1) Commuter vehicles
2) UMD fleet vehicles
3) The combined heat and power plant

The 5GA already took a significant step toward helping the University meet its goal. On October 31, 2018, the
SGA Legislature voted unanimously in support of purchasing verified carbon offsets to eliminate the climate
impact of undergraduate comnmiter vehicles. This action will help the University reduce emissions by around
11,000 metric tons of CO; equivalent and get seven percent closer to carbon neutrality. This is the first fime
since the establishment of the Sustainability Fund in 2010 that the SGA has voted to use the student body’s own
Sustainability Fee money to directly decrease greenhouse gas emissions and make a posifive climate impact.
We are excited about the opportunity for students to directly invest in climate solutions and contribute to the
University's climate goals, and we hope the administration can reciprocate by accelerating the implementation
of its own carbon neufral strategies.



November 3, 2018

The SGA urges you to support our plan of offsetting undergraduate commuting emissions while the University
and comnmiter students continue fransitioning toward cleaner commuting choices. We believe that the campus
comnunity can find an agreeable way to offset graduate student, faculty, and staff commuting emissions by
2025. We are also confident that the University can make progress toward decarbonizing its fleet and using
more electric vehicles over the next six years.

The University’s major challenge is implementing a new district energy system that can operate with net zero
carbon emissions by 2025. Fortunately, the University is already planning for the replacement of the existing
combined heat and power plant, so the time is now to find a carbon-neutral district energy solution. We are
encouraged by a proposal to capture emissions from our combined heat and power plant and convert them to
profitable algae products as this offers an innovative and revenue-generating solution for the University to
tackle its most difficult emissions problem.

We thank you for your support of numerons sustainability projects in the past. We hope that the student body
can count on vour full support for a 2025 carbon neufrality deadline, and for continved action towards a low-
carbon future.

Amelia Awvis
Director of Sustainability

cC:
Carlo Colella. Vice President, Division of Administration and Finance
Scott Lupin, Director, Office of Sustainability



Appendix B: Letter to Fleet Managers and Coordinators about Electric Vehicles

L

DEPARTMENT OF

BUDGET & MANAGEMENT
LARRY HDGAN DAV R BRINKLEY
Governor Secretary
BOYD K RUTHERFORD MARC L NICOLE
Lisutenant Gowvernor Dieputy Secretary
June 23, 2019

Greetings Fleet Managers and Fleet Coordinators,

[ wanted to provide an update with regard o electric based vehicles and their inclusion in
the overall State fleet When I refer to electric based vehicles, I'm including electric, plug-in
hybrid and hvbrid vehicles. In instances where the initiative or dizcuszion does not involve all
three, T will clearly delineate that If vou are uncertain as to the differences, feel free to contact
me and I will clarify.

Currently, there are three separate initiatives to increase the number of electric based
vehicles in the State’s fleet. First, in 2019 the State Legizlature mandated through budget
appropriation that select agencies will spend 52.25 million on the purchase of fully electric or
plug-in hybrid vehicles in FY-20, with affected agency budgets being adjusted accordingly. My
office. along with the Office of Budget Anzlysts (OBA) at DEM. have developed a list of
vehicles that will be replaced under this budget appropriation. Based on cost assumptions, we
expect to purchasze approximately 63 of these vehicles, though we will know more precizely once
the vehicle contracts are set early this Fall Affected flest managers will be contacted and we
will dizcuss whether a fully electric or a plug-in hybrid vehicle is best suited for vour agency's
needs. Once all requests are confirmed, DEM will place the vehicle order(s) for this inihiative.
Your agencies will not need to place these orders. Unless re-addreszed in next yvear’s legislative
seszion thiz iz a ope vear adjustment and the only agencies exempt are MSP, DINE. and DGS.

Second, the State has been mandated to increase the number of electric based vehicles in
our eligible fleet by incremental percentages over the next decade. In furtherance, FY-207s State
Vehicle Contractz will have availability of every non-luxury model electric bazed vehicle type
currently on the market, to include police pursuit rated vehicles. This will be the widest range of
availability of electric based vehicles to date. As such, I encourage you to consider electric
based vehicles for your agency when zelecting new vehicles for purchase in FY-20. While DEM
does not have the authority to deny non-electric based vehicle purchases under this mandate,
we will be requiring that comments directly addressing the reason(s) for your decision to not
purchase electric be provided in the Notepad section of WebFleetmaster. Purchase orders that
do not provide commentary in Notepad will not be authorized.

Lastly, my office is working as part of the Electric Vehicle Infrastructure Council (EVIC)
to determine workable numbers of electric based vehicle purchazes to meet the mandated electric
bhazed vehicle increases. as well as and mavbe more importanthy, how to move forward with
charging station infrastructure. Much of the fonding for infrastructure comes from the civil
settlement with Volkswagen with regard to the diesel engine lawsuit. Plenty of information



regarding the setflement iz on the internet if you are interested in the details. Expect to zee
significantly more charging stations over the next couple of vears. Also, this zettlement requires

the replacement of approximately ten diesel engine vehicles with electric based vehicles, though
that will not occur in FY-20.

I expect that vou have heard some or all of this from other sources; however, T wanted to
make certain you heard it from DBM. As always, I appreciate your cooperation and am
available for amy questions.

)
.!..

Jozeph C. Consoli

Administrator

State Fleet and Travel Services
Departinent of Budget and Management



Appendix C: Executive Order 01.01.2015 Btate Fleet Goals for ZeEmmission Vehicles

A. State Leadership. The purpose of this Executive Order is to ensure that State agencies exercise
leadership in the purchase and use of Zero-Emission Vehicles (ZEVs).

B. Zero-Emission Vehicles Defined. For the purpose of this Executive Order, ZEVs shall mean plug-in
hybrid electric vehicles, plug-in battery electric vehicles, hydrogen fuel cell vehicles and other low- and
zero-emitting vehicles that meet California’s low emissions standards, as may, from time to time, be
amended and incorporated by reference into Maryland regulations.

C. Zero-Emission Vehicle State Fleet Goal.

(1) 2025 Goal. Consistent with operational requirements, and the provisions and requirements of this
Executive Order, State agencies shall increase the number of ZEVs in their fleets through the normal
course of fleet replacement so that at least 25 percent of annual fleet purchases of light duty vehicles
will be ZEVs by 2025.

(2) Milestones. To the greatest extent practicable, and consistent with operational requirements and the
provisions and requirements of this Executive Order, State agencies shall increase the percentage of
ZEVs in their fleets through the normal course of fleet replacement by three percent each year from FY
2016 through FY 2020 so that at least 15 percent of annual fleet purchases of light duty vehicles will be
ZEVs by FY 2020.

D. Approval of Vehicle Specifications. The Department of Budget and Management shall, in consultation
with the Maryland Energy Administration, the Department of the Environment, and the Department of
Transportation, approve and annually update for State agencies, vehicle specifications in order to
provide reasonable and practical options for the purchase of ZEVs.

E. Vehicle Procurement and Fueling Infrastructure. The Department of General Services and the
Department of Transportation shall procure approved ZEVs, electric vehicle charging equipment, and
other necessary fueling infrastructure for ZEVs for State agency fleets.

F. Reporting. The Department of Budget and Management and Department of Transportation shall
annually submit a report to the Governor, Maryland Energy Administration, and the Department of the
Environment summarizing the number and types of ZEVs purchased in the reporting fiscal year, the total
number of ZEVs in the State vehicle fleet, the agencies to which the ZEVs have been assigned and the
progress toward achieving the milestones and goals set forth in this Executive Order.

G. Implementation of Executive Order. The Department of Budget and Management shall, in
consultation with the Maryland Energy Administration, the Department of the Environment, the
Department of Transportation, and the Department of General Services, be responsible for coordinating
the requirements of this Executive Order and for informing and encouraging the University System of
Maryland and county and local governments to join in purchasing ZEVs under the State contract.

Effective date: January 20, 2015



