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Climate Action Commitments

« 2006 - US Mayors Climate Protection Agreement
« Comprehensive Plan (2007; 2013;2018; 2021)
« Charlottesville City Council Vision 2025: A Green City (2009)

« 2017 - Global Covenant of Mayors Commitment
PHASE CLIMATE ACTION CLIMATE
(GHG REDUCTIONS) ADAPTATION
PHASE 1: leasure city-wide
Inventory
4 MRGE,
PHASE 2: Set a GHG Assess climate
Target reduction target vulnerabilities
PLAN
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@ Plan lans to deliver on target adaptation plan
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City of Charlottesville’s
Climate Protection Program

Charlottesville’s Greenhouse Gas (GHG)
Emission Goals:

* Reduce GHG emissions 45% by 2030
* Achieve carbon neutrality by 2050 CHARLOTTESVILLE

Acting on Climate Together

Charlottesville’s Greenhouse Gas Emissions are approximately:
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Charlottesville’s Greenhouse Gas Emissions are approximately:

95% 5%

Community Municipal
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City of Charlottesville’s
Climate Protection Program

THE CITY’'S CLIMATE
PROGRAM INCLUDES:

& Planning for GHG emission
~J reductions and climate adaptation

‘ Advancing energy improvements
30 and renewable energy use in
buildings throughout our community

Encouraging use of fuel-efficient
and carbon-free ways of getting
around town

Supporting public options for
5!7 electric vehicle charging stations

Reducing emissions from

waste through composting OUR COMMITMENT: By connecting our community with
AntErrgeson resources and programs that are available, accessible,
> and affordable, the City’s Climate Program aims to support

individual action to reduce the impacts of climate change and
to help our community thrive.

charlottesville.gov/climate
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Emissions Outcomes

Charlottesville Community GHG Emissions by Year

CO,e (MT)
Sector 2011 2016 2017 2018 2019
Transportation & Maobile Sources 128,835 92,648 92,218 90,938 91,205
Solid Waste 24,694 16,302 16,687 16,721 16,425
Water & Wastewater - 271 271 271 271
Commercial Energy * 170,003 123,838 117,652 115,046 101,688
Industrial Energy 372 195 190 208 200
Residential Energy 135,405 108,393 100,986 107,699 96,389
Process & Fugitive Emissions - 13,556 12,857 15,078
Total 459,309 355,203 340,861 345,961 300/ 0

% change from 2011 \ -23% -26% =250 Reduction
Achieved
* The Commerical Energy Sector includes Municipal and Non-Municipal Government energy consumpt.

Charlottesville’s Greenhouse Gas (GHG)
Emission Goals:

* Reduce GHG emissions 45% by 2030
e Achieve carbon neutrality by 2050




GHG Emission
Inventories

What are they? And, how are they done?

https://ghgprotocol.org



How GHG Emissions are Calculated

Activity Data x Carbon Intensity = GHG Emissions




How GHG Emissions are Calculated

Activity Data x Carbon Intensity = m

Quantlty
Electricity Use

« Vehicle Miles Amount of CO.e Amount of CO.e
Traveled per unit released into the air

Gallons of Gasoline
Tons of Waste




How GHG Emissions are Calculated

Activity Data

Quantlty
Electricity Use
Vehicle Miles Amount of CO.e Amount of CO.e
Traveled per unit released into the air

Gallons of Gasoline
Tons of Waste

| |

Reduce Emissions Released into the Air Remove Emissions from
the Air




Reducing GHG Emissions

Activity Data

Quantlty

Electricity Use
Vehicle Miles
Traveled

Gallons of Gasoline
Tons of Waste

Emission Reduction Actions

« Reduce Induced

Demand

Increase Equipment

Efficiency
« Conservation
Behaviors

Carbon Intensity

Amount of CO,e
per unit

« Switch to Lower

Carbon Fuels

« Renewables

Amount of CO,e
released into the air

« Sequestration
« Carbon Farming

« Carbon Capture




Current, Upcoming, and Potential Funding Routes

& New Housing & New Construction (emissions additions)

Strategy )
- - Proactive retrofits vs. at point of Equipment Replacement
Considerations ~©
[ ) @
fo r B u I ld I n gs HB’HE Policy Priorities: ex. Small Number of Big Buildings,

or Large Number of Small Buildings

0

Split Incentive (between Property Owners and Renters)
Lifetime Savings vs. Upfront Costs

-
Q Resilience, Adaptation, Quality of Life benefits



Strategy
Considerations
for
Transportation

Land Use, Transportation, Natural Resources Planning

New Construction and Housing

- Street Network & Connections
- Street Design

- EV-Ready Standards

- Parking Access (EVs and bikes)

Lifetime Savings vs. Upfront Costs

Split Incentive

Resilience, Adaptation, Quality of Life benefits

Policy Priorities:

- eXx. Looking ahead: EV market & current new housing, charging options
- ex. Reliable & connected walkable/bikeable network
- eX. Zoning density & transit ridership (current, future)

Current, Upcoming, and Potential Funding Routes



- Climate Action News Flashes - Sign Up!

Subscribe to receive emails or texts when new
content and events are added:

charlottesville.gov/notifyme

Stay In

- Climate Planning webpage:
Touch

« Workshop recordings
« Informational materials

 Future events
CHARLOTTESVILLE « Contact form
Aetingon Elimate fogether charlottesville.gov/climateplan



https://charlottesville.gov/notifyme
https://charlottesville.gov/climateplan

Presentation for
Senior Statesmen of Virginia

Albemarle County Climate Protection Program

Gabe Dayley

Climate Protection Program Manager
gdayley?2@albemarle.org

albemarle.org/climate | albemarle.org/stewardship

June 8, 2022
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Agenda

. Climate Protection Program Overview

. Climate Action & Comprehensive Plan

. How You Can Get Involved




Climate Protection Program
Overview



Climate Action Plan

 Adoptedin 2020

« Key themes:
 Health
« Economy
 Environment
 Equity

Climate Action Plan

PHASE ONE

A plovt t0 gurde Reca! governonerd ochions 30

serkace Joog- barvn condributiony &0 clmate
chargr Hutiuphiut (e comminity

o Targets: B AIbemaFIeCountyéIiméteAtiI (2020)
 Reduce emissions by 45% from 2008 levels by 2030
 Achieve zero net emissions by 2050



https://www.albemarle.org/government/facilities-environmental-services/environmental-services/climate-protection

Climate Action Plan

Sustainable Materials Management

\.,' G Y 4 / T
X7} o Y v

HOUSENDLp AN T2 2P
n"“ ‘ ¥ BN 4 A S Sy

Building Energy Use

- - :
Lot | ‘
oy
|

COMPOSTABLES




Metric Tons of COze
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Current Program Activities

Climate Action Plan Climate Adaptation &
Implementation Resilience Planning

* Prioritize community- * Vulnerability & Risk
oriented actions Assessment
* Local Government * Planning Process
guls.ta]lnable Operations . Topics:
2lielss » Extreme Precipitation
« 2020 Greenhouse Gas « Extreme Heat
Emission Inventory « Drought & Wildfire

* Disease & Pestilence




Current Program Activities Sustainable Policies & Procedures
Buildings, Fleet, Landscape,
Procurement

Reduced Local
Gov't Emissions

Operations

Implement Strategic Prioritization Implementation Reduced
CAP SMART Goals policymaking, programs, Community
Cost/Benefit Scoring incentives, education Emissions

GHG
Emission
Inventories

Climate
Protection
Program

Vulnerability
Assessment

Climate Climate Greater
Resilience Resilience Community
Planning Plan Resilience

Planning Process

Engage staff, partners, community
(frontline & broad)




Climate Action and the
Comprehensive Plan Update



Greenhouse Gas Emissions

0
el Waste: 4% Agriculture: 5 .r.',

Includes emissions from

w Includes methane emissions raising livestock
from landfills
- . n
Buildings: 39% Transportation: 52%
Includes vehicle travel on all public
Includes heating, cooking, and oads
electricity use in buildings, plus
street lights i

Estimated greenhouse gas emissions sources in Albemarle County in 2018. Source: Albemarle County 2018 Greenhouse Gas Emission Inventory Report. 10




Greenhouse Gas Emissions

. e
el Waste: 4% Agriculture: 5%

Includes emissions from
Includes methane emissions raising livestock

from landfills

Buildings: 39% Transportation: 52%
- o

includes heating, cooking, and Includes vehicle travel on all public

electricity use in :hulldlngai, plus s

street lights ;

Estimated greenhouse gas emissions sources in Albemarle County in 2018. Source: Albemarle County 2018 Greenhouse Gas Emission Inventory Report. 11




Worked from Home

8.5 %

i, Motorcycle, Other

1.3 %

Drove Alone Carpooled Public Transportation Walked Bicycle

75.6% 9% \27% 25% 0.5%

Means of transportation to work in Albemarle County. Source: U.S. Census, 2015-2019 ACS 5-year: Table S0801.

How can growth management and land use decisions help us
increase the percentages of public transit, walking, and biking?

12



Transportation & Land Use

« ‘Complete streets’

 Dense, mixed-use
development and
affordable housing

* |nfill development

* Less parking and more
robust transit, bike, ped
infrastructure

13



Greenhouse Gas Emissions

0
el Waste: 4% Agriculture: 5 .r.',

Includes emissions from

w Includes methane emissions raising livestock
from landfills
- . n
Buildings: 39% Transportation: 52%
Includes vehicle travel on all public
Includes heating, cooking, and oads
electricity use in buildings, plus
street lights i

Estimated greenhouse gas emissions sources in Albemarle County in 2018. Source: Albemarle County 2018 Greenhouse Gas Emission Inventory Report. 14




Building Energy Use

How can the
Comprehensive Plan
promote:

* Electrification
* Solar energy systems

« Adaptive reuse of
buildings




Greenhouse Gas Emissions
A Woaste: 4%

Includes methane emissions
from landfills

Agriculture: 5%

Includes emissions from
raising livestock

Transportation: 52%

Includes vehicle travel on all public
roads

L=

Buildings: 39%

Includes heating, cooking, and
electricity use in buildings, plus
street lights

Estimated greenhouse gas emissions sources in Albemarle County in 2018. Source: Albemarle County 2018 Greenhouse Gas Emission Inventory Report. 16



Conservation & Sequestration

« The County’s forests and
natural areas are helping us—

sequestering roughly
950,000 tCO,e/year.

« How we manage growth can
help us:

» ensure this sequestration
continues through
conservation and
stewardship; and

» increase sequestration by
adding tree canopy.

17




How You Can Get Involved



Environmental Stewardship Hub

Launched: Earth Day (April 22, 2022)

 Learn about County programs
* Biodiversity @
« Clean Water
 Reduce Waste
« At Home
* On Your Land

e Climate Action
 Resources for community members to act
* In Your Community

19



Environmental Stewardship Hub

Launched: Earth Day (April 22, 2022)

@ Albemarle County COMMUNITY GOVERNMENT BUSINESS HOW DO I? Q

Environmental Stewardship in Albemarle County

Welcome to the Albemarle County Environmental Stewardship Hub! Here you will find information on the County's environmental
programs and can also learn how you can participate in stewarding our natural resources.

BIODIVERSITY CLEAN WATER REDUCE WASTE

Ways You Can Make a Difference

We can all work to become better stewards of the natural environment, as
individuals and within our community. Here, you will find suggestions for
ways you can make a difference at home, on your land, and in your
community.

Visit our What You Can Do page for all the tips!

Link: Environmental Stewardship Hub 20



https://www.albemarle.org/community/environmental-stewardship-in-albemarle-county

Environmental Stewardship Hub

Launched: Earth Day (April 22, 2022)

@ Albemarle County COMMUNITY GOVERNMENT BUSINESS HOW DO I? Q

SHRINK YOUR LAWN -

Shrink Your Lawn: Creating ‘no-mow zones’ reduces water, pesticides, fertilizer use, and CO2 emissions. Replacing grass
with native plants takes less time and energy to maintain, provides beauty to your yard all year round, and creates
important habitat for bees, butterflies, birds, and other wildlife.

Link: Environmental Stewardship Hub



https://www.albemarle.org/community/environmental-stewardship-in-albemarle-county

Climate Resilience Planning

 Read the Climate Vulnerability & Risk

Assessment

 Examines the impacts of local hazards
exacerbated by climate change on the people,
natural environment, built environment, and
economy specific to Albemarle County.

« Albemarle.org/climate = “Quick Links”

« Participate in community process to draft a
Climate Adaptation and Resilience Plan

22



Engage AC44

e Check out the AC44 website to learn about
Planning for Growth.

 Read the Background Report to learn more about
how growth management and climate action are
connected.

« Complete the survey to share your thoughts on
the current growth management policy and what
should be prioritized in a policy update.

« Stay tuned for more opportunities to participate
in June!

23


https://engage.albemarle.org/ac44-growth-management
https://albgis.albemarle.org/portal/apps/storymaps/collections/538c67080bec4a4aba7c319abd187d4d?item=2
https://engage.albemarle.org/ac44-growth-management/survey_tools/plan-for-growth-current-policy




UVA SUSTAINABILITY FRAM EWORK

STEWARD our resources on
Grounds and beyond by living
our values through our actions
and operations

ENGAGE in our community,
serve our community, and build
sustainability awareness

DISCOVER new solutions to
global challenges through
research, curriculum, and using
the Grounds as a learning tool

IVERSITY

IRGINIA



2030 UVA SUSTAINABILITY PIAN GOALS
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Background/History
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. UVA's Carbon Footprint: Neutrality by 2030 - Progress

UVA 2020 Carbon Footprint

. Goal: Reduce emissions to 0 by 2030.

. InCY2010, the baseline year, UVA's
= footprint was 291,123 MTCDE.

ok As of CY2020, UVA decreased its

footprint to 163,327 MTCDE (a 43.9%
I I I I I I reduction).
Since 2010, UVA's population has
Campus Stationary a Operations Suppo increased 20.1% and square footage
has increased 20.6%. Despite this, UVA

has reduced its emissions in half per
person and per square foot.



. UVA's Carbon Footprint: Neutrality by 2030 - Progress

250,000

200,000

150,000

100,000

50,000

Greenhouse Gas Emissions (mtCO,e/year)

Path A: Current Pathway

Existing and planned initiatives

Remaining Emissions

2025

Building EE

2030

We anticipate continued growth in both square
footage and population. The estimated footprint in
2030, if UVA were to stop all strategies, is 266,600
MTCDE.

This includes anticipated growth in emissions of
60,000-70,000 MTCDE (4 million square feet added).

If we continue existing strategies, we could eliminate
56% of our projected 2030 emissions. This is not
enough to counteract growth and not enough to
continue the reductions required. Additional strategies
are needed.
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UVA CLIMATE ACTION PLAN 2030

Existing Buildings: Deep Energy Retrofits, Smart Labs Program,
Teaching& | .. Care Accountability Smart Clinics Program, Smart Buildings and Controls, Energy Efficient

Equity Great & Good | Partnerships Research Procurement

FEEHD (IR New Buildings & Major Renovations: Low Energy Buildings, Zero

Emissions Source Supply-driven Focus Demand-driven Focus Energy (or Carbon) Buildings, Building Electrification Space Utilization
Refrigerants & Fertilizer Operations and Planning
Fuel - Transport Fleet : o
Fuel - Buildings » 1D Source Energy: On-site Renewable Energy, Off-Site Renewable
Build ' 9
~ District Heating Energy Supply ulidings | = Energy, Renewable Combustion Fuel (Biogas, Biomass, Hydrogen),
g { District Cooling Engagement ] Waste Heat Capture, Energy Storage, Emergency Power/Resiliency
8 — 1
D Electricity 1
R e e e e o o District Energy: Chilled Water Optimization, Hot Water/Steam
iCommuting _ _ _ _ _ _ ] I Optimization, Plant Energy Storage, Plant Waste Heat Capture, Heat
o |ngo_d __________ 1 1 Pump Systems/Geo-Exchange (ground source, air source), Deep
g Travel Scope 3 Emissions . Geothermal
& :
1
1

:_CSTP_“E”_Q e _: ________________________________________ Fleet: Electric Buses, Electric Vehicles, Electric Vehicle Charging
Infrastructure, Hybrid Vehicles, Alternative Fuel Vehicles, Operational
Optimization / Right-sizing, Centralized Fleet



. Decarbonization Pathways

4 Separate Decarbonization pathways
Path A - Business as Usual
Existing & planned initiatives
Path B — Building Efficiency
Aggressive focus on building energy efficiency
Path C — Plant Efficiency & Electrification
Building & heating plant electrification + optimization

Path D - Efficiency, Electrification, & Renewables

“All of the above” strategy with 100% carbon-free energy
procurement

Paths A, B, C would rely on RECs and offsets to drive
total emissions to “zero” by 2030

Baseline Path A

Suppl

y Business as Building
Strategies Usual Efficiency

- Path D
Aggressive

y Path C Efficiency,

Suppl

Strategies

Baseline
Demand
Strategies

Aggressive
Demand
Strategies

Path B

Electrification Electrification,
& Renewables

Path B

Encrgy Efficiency Retrofits
Smart Labs Program
Smart Clinics Program
Low Energy Busidings
Zero Ensrgy Buildings

On-zite Renewabile Energy
Oft-cite Rerewable Encrgy
Chilled Water Optmization

Hot Water & Steam Optmization
Heating Electrticaton

Electric Buses
Electric Vehicles
Fleet Optimization

Combined Operabons Strategees

Virginia Clean Economy Act




. Climate Action Plan — Plan Strategies, Relationship to STES

POTENTIAL EMISSIONS REDUCTION STRATEGIES

Low Energy Buildings
Smart Labs Program
Energy Efficiency Retrofits
Smart Clinics Program
Zero Energy Buildings
Building Electrification

Building Efficiency

Off-site Renewable Energy

Thermal Energy Strategies:
Heating Electrification
Hot Water & Steam Optimization
Chilled Water Optimization
Chilled Water Optimization

On-site Renewable Energy

Energy Supply: Strategic Thermal
Energy Study

Electric Buses
Electric Vehicles
Fleet Optimization

Combined Operations Strategies

Virginia Clean Economy Act

Fleet

Operations (e.g. fertilizer, refrigerants, behavior, training)

Greener electric grid (100% carbon-free electricity by 2045)




Carbon Neutral by 2030: Recommended/Possible Reduction Strategies

Remaining - TBD
Low Energy Buildings

Virginia Clean Economy
Act (100% carbon-free
electricity by 2045)

Smart Labs Program

Energy Efficiency Retrofits

Operational Strategies (e.g. Building Electrification

training and behavior,
fertilizer, refrigerants)

Electric Fleet Off-Site Renewable Energy

Thermal Energy Strategies:
Heating Electrification
Hot Water & Steam Optimization
Chilled Water Optimization

On-Site Renewable Energy

Chart represents UVA's total
anticipated footprint (including
growth): 266,600 MTCDE.

Slices represent the estimated
reductions possible for each
strategy.

Energy supply strategies (in
orange) represent an estimated
40% of the emissions reductions.
These are covered in the Strategic
Thermal Energy Study and will be
refined through the STES process.




xisting Buildings

Clark Hall’s Energy-Savings Efforts Earn
UVA Building National Recognition

Home to the University of Virginia's Department of Environmental Sciences and three
floors of environmental research labs, Clark Hall served as an unsurprising candidate

to lead UVA's energy conservation efforts by example

Energy reduced by 65%
Carbon emissions cut by 2/3
$750,000 savings per year

UVA has >500 existing buildings
« UNESCO World Heritage Site
* R1 Research University
* Level 1 Trauma Center

UVA Building Efficiency Upgrade Program
* 75 retrofits and counting
« $55M in energy savings, $21M invested
« 20,000 MtCO.elyear savings
» 13% carbon footprint reduction

BT

UVA Building Perfurmance Energy and Water Tracker



New Construction

UVA Green Building Standards (low energy targets + fossil-fuel free + solar-ready construction, etc.) + LEED certification

74 LEED buildings at UVA, >4 million sf (80 football fields)

North Grounds

Current LEED Building . ’“i&
Future LEED Building & &

Central Grpﬁnds + HeaJth Sysf?m

4
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APPENDIX H: Normalized Summary of Results - Rotunda
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bulldings (83.3 kbfu per GEF) Wih approximatsly 77.3 S par GET. Ialso persormead belaw Ha LEED modissad ELI

Figure 1:; Rotunda Energy Use [ntensity (KBtwWGESF) with Benchmarks
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Figure 2: Rotunda Water Use Intsnsity (Gallons/GSF) with Benchmarks
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Figure 3: Rotunda Utllity Cests by Square Fool ($5/G5F) with Benchmarks
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enewable Energy

B s,

.R

Four “Dellverles” of Solar at UVA

On Grounds — Roof Lease (364 kW peak capacity, 1589 panels)

On Grounds — Owned and Operated (271 kW peak capacity, 890 panels)

Off Grounds — Power Purchase Agreement (32 MW, 645,000 panels)

Potential: On Grounds — Power Purchase Agreement (max capacity apx. 3 MW)




UVAToday varas

UNIVERSITY TRANSIT SERVICES
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GREEN FLEET

The University of Virginia Facilties Management Fleet recently eamed the Sustainabile Fleet
Accreditation, recognizing its efforts to build a fleet of cleaner and more sustainable vehicles.

AL RO DS AT (RSATARD S D DR RN kI 1 (S DTDTRSE COTVLTAG O
Febat b Siwvne, L Sancidesry Jotm poruans VR Tl Mat ML et U bE il e L AT

L

Tra Lnbeorzit= o Wimirla Faciiies Seragomen FInct rocrty oe

Fi YR M b pacene s Cus denanabon,

(RER P et | il (e

rerangE Fed A8 S 2 T 1o v STl the hnessraimg of WinEnis 5 oo bon st

i

TSR0 AT OO DTS LT o D T (RTE N O RO DT SRR D DT
A Luan WL A TS W, LT o, Bk Lt s v

el

P £

wod the Sugiarable Foe Bercniioiioe. booaming the orly Soirs unkeeaiy et

Ererin s R s e T sl

IVERSITY
IRGINIA



Sustainability Advocates, Eco-Leaders, Zero Waste Ambassadors, Student Employees

Annli to be a
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Student Leadership
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ADOUT THE DECARGOMIZATION ACADEMY  THE EXPERIENCE

The |eachimg & Hessarch Sub-Commilles of the University Sostainabifly Comanities, with support lrom the
Environmeantal Resilicnoes Institute (ERIY, is pleased toannouncs the launch of the inaugural Summcr Decarbonization
Academy. The Academy will oecor Tune 12 to Auguest & 2022 and provids 2 hands-on learning aonericnce far rising third
vears, fourth-years, and graduate students currently enrclled Inany UVA pregram interested in working towards LVAe
goals of being and carbon-newtral by 2030 and fossd fuel-free by 2050, Student participants will receive $5000 far the

SLIMIET.

Participants will engage with facudty and staff through the program’s twe signature components. First, participants wil
carmplete a hands on, individual decarbonization fearning axpericnce Ppraject™), Sacond, participants will complete
proup-based shared lsarning activitles v develop cormes tons armong the {ellows and loster dessenination of cutling-
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Connect with Us

SOCIAL MEDIA

@sustainableuva on
Twitter & Instagram
Facebook: UVA
Sustainability

NEWSLETTERS

UVA Sustainability
Newsletter
ERI Newsletter

Social
media

Websites

WEBSITES

sustainability.virginia.edu
eri.virginia.edu
uvastudco.com/sustainability
uvagreendining.com/

REPORTS

Annual Reports
Action Plans

Zero Waste Guide
Green Living Guide



