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Objectives

» Celebrate Mason'’s climate progress
» Share the CAP process
* Understand CAP purpose

* Outline points of engagement
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Mason Climate Action
History
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Mason’s Climate Commitments

2007: Pres. Merten signs Second Nature Climate Commitment (ACUPCC)
- carbon neutrality by 2050
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: Board of Visitors pledges LEED Silver+ standard for new buildings.

. 15t Climate Action Plan (CAP) = -50% energy intensity & -20% net GHG by 2020
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: Natural resource stewardship as core value in 2024 Strategic Plan
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: Pres, Cabrera signs White House’s American Campuses Act on Climate initiative.

1 CLIMATE

ACTION 2019: Pres. Holton re-commits to carbon neutrality by 2050 + new CAP w/benchmarks.
at student-led ‘Fridays for Future' climate change rally.

Q 2020: Pres. Washington signs "America Is Still In.” >1,500 orgs for US net-zero by 2050.

2022: Renewable to power 30% of VA government electricity, per VA EO 43 (2019).
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Mason's Follow Through

Sustainability launched, in part, to pursue ACUPCC,
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Greenhouse Gas (GHG) Inventory.
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: $16.7 mil. for energy & water efficiency saves $2.5 mil./yr.

apital projects drop yearly GHGs by 20,505 metric tons.
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: New facility energy management system saves $$%$$.

: ~90,000 square feet converted to LEDs.
. Climate Neutrality Task Force launch for Phase 1 CAP in 2022




Mason Students’ Climate Rally (2019)
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wWind Turbings

Students’ Top Strategy to
Reach Carbon Neutrality
by 2030

Wind Turbines
® Solar Power
® Avoided Grassland Conversion
m Conversion of Cropfields to Grassland
® On-Campus Afforestation
® Renewable Natural Gas
® Forest Preservation

Climate Suzanne Grand Pré, lead author, students’
Champion Climate Action Plan 2021 (> 500 pages!)

1. Carbon Neutrality by 2030
(est. S < 1% of Mason budget/y x 10 y)

Net Zero GHG Emissions by 2040

Carbon Sink for GHGs by 2050




How likely are you to get involved with the university's climate plan? U n d e rg rad S

188 responses

“ Survey 188

73 (38.8%)

) Peers
N 34 (18.1% 38 (20.2%)
20 = (18.1%) 28 (14.9%) (NOV. 1 3’ 202 1)

Are you aware of any actions on Mason's campus which could be better done to promote climate

action?
188 responses

@ Yes
$® No
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Source: Kyle Ellingsen, Olivia Garcia & Laura Scudder (EVPP 480




Mason’s Carbon Footprint
FY2006 — FY2019 (grew w/enrollment)
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CAP Process



Climate Action Planning Timeline
Phase |: September 2021 to April 2022
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Phase II: April 2022 and forward



What is a Climate Action Plan?
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CLIMATE ACTION FOR A HEALTHY,
EQUITABLE, PROSPEROUS TORONTO

CITIES

15.05.2018
Climate Action
Planning

Framework

coLuMBUS
CLIMATE ACTION PLAN

Results of Modelling
Greenhouse Gas
Emissions to 2050

ALIGNING NEW YORK CITY
WITH THE
PARIS CLIMATE AGREEMENT

m SUSTAINABLE
COLUMBUS
MAYOR ERIC GARCETTI S CasUsTaNABILITG ety

#1

#6

Baseline Adopt Forecast Strategy Funding & Monitor & Track
Inventory Target Emissions Selection Implementation Progress



Climate Resilience

What are the climate Risks?

What are Mason’s
vulnerabilities?

Other exacerbating factors?

Impacts?

High level adaptation

measures

Climate Vulnerability Assessment

2 future climate
change pathways

Baseline + 2 future
time horizons
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Coastal Flooding Extreme Heat
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Extreme Cold

Virginia's chimate is changing. Most of e stale has
warmed about one degres (F) in the last cenfury, and
The 524 &5 rising one 1o two inches every decade. Higher
wirler lvels ane erOcEng beaches. Rpbmenging low Bnds,
eacertatng oastal fionding. and ncreasing the salinky
of eshuaries and aquiters. The southeastem United States
s wearmnend bess. than most of The naton. Bt in the
coming decades, the region’s changing chmale is kkely
o reduce Crop yelds, hamm ivesiock, increass e
rumber ol unpleasantly hot days, and increase e risk
iof heall simkos and other heal-reialed ilnesses.

Dur climale s changing because the earth is warming
Peopie have increased Bhe amount of carbon dioxdde in
he ai by 40 parcent sncs the ke 17002 Ofher heal-
frapping greenhouse (anes are also increating Thess
{pamas have warmed e surfacs and lver simosphere of
our plarel about one degres during e sl 50 years
Evaporation increases i the simosphers wanms, wiich
incEames Pumidily, average raintall, and the frequency of
My FENSLNATS in many places—bul contrituies i
drnaghit in olhers.

Gremnfouse gases am also changing the workd's oomns
and ice cover. Carbon dimdde reacts with waer o fom
carbonic acid, 50 T oooans am becoming mone acidc
Thaz surtace of the ocean has warmed about one degres
during e st B0 years. Warming s causing snow o meil
eaiier in spring, and mountan glackers am roteting
Even the greal ice sheets on Greenland and Antarcica ame
shrinking, Thus e 523 i rising at an incresesing raie

Rising Seas and Retreating Shores

5ea lewel i rising mone rapidly along Virginia's shosess than in most
oastal areas because the land i sinking. e oceans and atmo-
sphere continu fo warm, 563 ieved along e Vinginia coast &s ety to
rise sixhpen inches fo four leet i he nest cenbury

dlomardin houses 7 Mg Ser o sinerabln i seveve SomE
Fondig, 2o coay! enbinn O e (0 Tk o by v

Aa 5ea level risés, e Iowest dry lands ane submenped and become
esther lidal wetiand or open wailer, The Ireshwaler wellands in the
upper lidal portions of the Polomac, Rappahannock, York, and James
Tiwers busi their ovn kand by capluring Roating sadiments. and hey
ire kel b0 keep pace with Te rising sea during Te ned cenlury.
But mst 53 marshes along the brackish porions. of Mose rivers
andl giong (hesapeake Bay are unbkely I keep pace If s2a el rises
Ihvee faed. The weBands of Back Bay and he Hort Landing River ane
Even more wulnerable and may be los il Te sea rises beo leel.

Beaches also erode a3 5ea level rises. A higher ocean level makes

1l more: lioedy that sioem warers wil wash over a barmier siang o
open niew infets. The: United States Geological Survey estimates that
Wirgmnia's barer islands: could be broken up by new inlets or inst o
erusion  sea devel rises tw deot by the year 2100. Beach enceion will
theeaten the oceanfront portion of Winginia Beach, uniess people {ake
Mitsares: 1o offsel the eroson. Fising sea level slsn theestens bay
st fies; and Sdal flats

Saltwater Intrusion

Az 56 level rises, salt waler can mi farther infand or upsiream in
bays, rivers, and wellands, Bacause vater on the sariace i connect-
&d o ground waler, =il waler can also intnade into agulers near e
coast. Sods may become foo sty for fams or forests. For example.
soime ol the fresiweater Swamps along the York Raer's bdal iritutar-
25 hawe siandng dead irees Thal werm bilied by saftwaler nfrusion
mace possbie by nsing 584 level
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Sustainability and Climate Action
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asterplan Integration

e Policy
W\ Proféssional
Partnerships

ARLINGTON

Medicine

Innovation
Primarily a gradtate campus

Collaborgss
Q&nd grad e

FAIRFAX

REIMAGINED

Total NPV vs. Carbon Emissions

$70.000.000.00

$60.000.000.00

$50.000.000.00

$40.000.000.00

$30.000.000.00

$20.000.000.00

$10.000.000.00

W CAPITAL COST ENPV

OPTION 1 - GASBOILERS & OPTION 2 - DISTRICT GSHP
CHILLERS

OPTION 3 - DISTRIC ELECTRIC

BOILERS & CHILLERS

Axis Title

B CARBON EMISSIONS

EFUTURE CARBON EMISSIONS

‘I

| |

OPTION 4 - PASSIVE HAUS
W/STAND-ALONE ASHP

7.000.00

6.000.00

5.000.00

4.000.00

3.000.00

2.000.00

1.000.00



Creating a Roadmap

Future

Today




COMMIT
Signed Commitment

Signed 2007

-0--0

REVIEW

MEASURE
PROGRESS

ASSESS
& PLAN /

ORGANIZE

M

CAP 2010

Implementation

Profile

YEARLY

Climate
Action Plan

Annual Progress
Evaluation
&
GHG Inventory

TODAY
CAP Review
N Carbon
Neutrality



Emission Scopes

Scope 1 Scope 2 Scope 3
Emissions from sources owned / controlled by the University Indirect emissions from utilities University emissions from activities which
purchased by the University sources are not owned / controlled by the

University
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Fossil fuel powered Refrigerant Biodiesel Embodied Operational waste
GMU Owned equipment discharge carbon management

© =

Systems

Grid Electricity

=~

Business, conference Student & employee

Fossil fuel Refrigerant Gas cooking
Buildings boilers and discharge equipment
generators

& athletic travel commuting

Water supply

Purchased goods
and treatment

Fueled fleet and services

_ Gasoline and CNG/LNG Biodiesel
vehicles

diesel

Included in Second Nature Carbon Commitment



GHG Emissions Definitions

Carbon Neutrality

Carbon neutrality is defined as having no net greenhouse gas (GHG) emissions, to be achieved by either;

a. eliminating net GHG emissions, or
b. by minimizing GHG emissions as much as possible and using carbon offsets or other measures to mitigate the

remaining emissions.

Second Nature — The Presidents’ Climate Leadership Commitments
https://secondnature.org/signatory-handbook/frequently-asked-questions/

Zero Emissions / Fossil Fuel-Free / Zero Operational Carbon
No burning fossil fuels on-site (scope 1) and no use of utilities generated using fossil fuels (scope 2) to
result in zero emissions associated with campus energy consumption.

Net-Positive / Carbon Negative
Reduce the overall emission of CO2e by removing more CO2e from the atmosphere than campus
requires for its own energy consumption.



CAP strategy and evaluation criteria

UNIVERSITY GOAL CAMPUS UTILITES
REDUCTION ELECTRICITY
IN GHG EMISSIONS
FROM 1990 HEATING
LEVELS BY 2030
COOLING

TECHNOLOGY

SCREENING

2
5
K-
>

Cost

Reliability

Case Studies

KEY DECISION
METRICS
(WEIGHTED)

LONG LIST
OF STRATEGIES

STRATEGY
DECISION POINT

STRATEGY
SYNTHESIS

SOLUTIONS

STRATEGY 01 v
STRATEGY 02 v
STRATEGY 032 X
STRATEGY 04

STRATEGY 01
STRATEGY 02

STRATEGY 02
STRATEGY 04

STRATEGY 01
STRATEGY 02
STRATEGY 032

STRATEGY 04

SCENARIO 01

<

SCENARIO 02

WX S XS X

s SCENARIO 03

<

Resiliency
Social

Operational

Environmental
Economic

MASTER PLAN
OUTCOME

GHG EMISSIONS

REDUCTION



Climate Action Planning
Context



The Climate Emergency

IPCC Sixth
Assessment Report

Same goal from Paris
agreement, but now outlined
as best case scenario

But we are on a 2-3 deg
trajectory
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Future emissions cause future additional warming

°C
> I Very high CO,
| emissions
4 |
i | High CO, emissions
I
- —
2 : e — Low CO, emissions
1.5 1 i Very low CO, emissions
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0 I
1 I
1950 2000 2050 2100

Not a lot of new info,

é but the emissions have grown

9 but 1s said with more urgency 9 but the effects are more visible



Virginia Energy and Carbon context

VA Cleqn Economy AC'l' 2020 Virginia Net Electricity Generation by Source, Jun. 2021

+ 30% renewable energy generation x 2030 PetroleumFired

 100% carbon free energy generation x 2045 '_

« Joined Regional Greenhouse Gas Initiative (RGGI)

placing price on carbon Coal-Fired [
Hydroelectric I
VA CleCIn Energy & Communiiy FIOOd Nonhydroelectric chcwab[esF
Prepqred ness 2020 0 1,000 2,000 3,000 4,000 5000 6,000

« Address recurrent flooding areas
« Supports low-income energy efficiency
 Enables CO2 cap and trade MAJORITY BIOMASS!



County Commitments

Metric Tons COe

3

fak

1742

16,000,000
14,000,000
12,000,000
10,000,000
8,000,000
6,000,000
4 000,000
2,000,000

2000

e = 5iriax County GHG AVENIONY (2005, 2018}
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Fairfax County Climate Action Plan

2010

2020

Carbon nautrality by 2050

T,
e ]

-

o

2030 from 2005 base year

2030

------

2040 2050

Laad pathiway 1o carbon nautra oy

#CC 1.8 degress akgnment goal

T5% by 2040 from 2008 base year

2060

2,500,000

2,000,000

1,500,000

1,000,000

0

2007

12.9 MTCO e

2012

9.1 MTCO,e

2017

2022

CARBON NEUTRAL

2027

2032

2037

2042

Arlington County Climate Action Plan

2047

Reduce carbon
imtensity of the
grid jon the books
rechuctions)

Reduce carbon
irbansity of the
nd | ecidtacresl
fuschuc tewns

IMcraase on-sita and
o - sl Feamrar b

ENENTy Qeneraon

Increase bolding
enangy sfficency

Susiamabls
transportation

Use future
Opportunbes o
achieve carbon
neytrality

HAL! srmissicns
MTCO &)



Peer Benchmarking



Second Nature Climate Leaders

Climate Commitment Signatories ;
/ All items 9

Carbon Commitment Signatories

@ All items

Resilience Commitment Signatories o
v @ All items



American University

American University is the largest post-secondary educational institute in the U.S. to achieve carbon
neutrality - “net-zero GHG emissions” - 1n 2018, 2 years ahead of their goal

Carbon Neutrality Strategies
1. Reduction: Reduced overall energy use per square foot by 21% since 2005; 6 LEED certified buildings

2. Renewables: 100% of AU's electricity comes from a renewable source (on-site solar, solar farm in North
Carolina, RECs)

3. Carbon Offsets: Efficient wood-burning cookstoves in Kenya, wind power from India to match commuting
emissions, capturing landfill gas, planting local trees in DC, and investing in efficient trucking

2021-2026 Climate Action Plan Goals

1. Engagement Sustainability Courses Student Wellness Integration of Environmental Justice

2. Environment Achieve 35% above ASHRAE standards Establish construction standards for renewable energy

3. Administration The Sustainability Advisory Committee will continue to review sustainability progress



Arizona State University

Through its Global Institute of Sustainability and Innovation, ASU commits to carbon neutrality by 2035
with 20% GHG emission reduction left.

Climate Action Strategies

Campus Solarization Program with over 50 MWadc equivalent solar generating

Renewable Energy capacity development from both on-site and off-site components.
ASU is committed to LEED Silver certification for all new construction of
Green Building . . o1
Design university-owned and operated buildings. As of May 2021, ASU has seven
Platinum, 33 Gold, 24 Silver, and one certified LEED Building Certifications.
: tm‘ ASU provides rental bikes to students at no cost and access to fuel efficient
Transportation oo

rental vehicles in partnership with Zipcar.

Carbon Offsets Local tree planting in collaboration with Phoenix, Scottsdale and Tempe.



George Washington University

Commitment

Carbon neutral by 2040 through a limited use of carbon
offsets

GW also aspires to remove all the historical greenhouse
gas emissions the university has produced since its
founding in 1821

Progress

Capital Partners Solar Project - North Carolina renewable energy
project that provides 53.5 MW of solar power for GW, American

University and the George Washington University Hospital (GWUH).
Provides ~50% electric demand.

Eco Building Program - installing more modern and efficient
equipment in selected buildings on-campus to reduce energy and water use,
operating costs, and greenhouse gas emissions

Goals in the GW Progress Report 2018

Strengthen habitat and optimize natural space

Promote healthy air and climate

Foster clean and abundant fresh water

Support sustainable food production systems

Optimize waste decomposition and treatment

Encourage a connection to the natural environment

Develop sustainable investment strategies.




Targets & Commitments: Benchmarking

Organization

End Target

Interim Target
Emissions Reduction
Target (scope 1 & 2)

Includes Scope 3
Emissions

Utilizes Purchased

Offsets
Fossil Fuel-Free
Operation
e Yes
o Partial

ND Not defined

ASU

Carbon
neutral x
2035

80%

GW

Carbon
neutral x
2040

40%

reduction x
2025

80%

American U

Carbon
neutral x
2020

ND

UVA

Fossil fuel
free x 2050

Carbon
neutral x
2030

ND

ND

Harvard

Fossil fuel
free
X 2050

Fossil fuel
neutral x
2026

100%

Interim only

//I i\\~
\ aéi )
1742
\ o

<

Fairfax
County

Carbon
neutral x
2050

1.5 deg
aligned by
2030

ND

Yirginy>

Arlington
County

Carbon
neutral x
2050

ND

Google

Carbon free
x 2040

100%

Amazon

Net zero
carbon x
2040

ND

Microsoft

Microsoft

Carbon
negative x
2030

100%



Next Steps



CAP Progress

Review  Next
ongoing action

..@@.

Buselme A::Ic: Fcracqu Sirmegy Fur‘ldlng & Monitor & Track
Inventory Target Emissions Selection Implementation Progress

Carbon Neutral
by...

2030?
20407
2050?




Gathering Your Input

Climate Action Plan

* Share climate action
strategies and ideas
today via Zoom

 Use the CAP website
Contact Us form

https://facilities.gmu.edu/resources/climate-
action-plan/

RESOUR RS CLIMATE ACTION PLAN

Looking to the future... of Climate Action

CLIMATE

ACTION WINS

at Mason in the last 11 years

Mason publishes s
firsl-avar Chmats AcTon
Pilan detalling how the

2000 =

Mason jens iha Unde

MNatiors al Compaat,

the workl s |ergest
corporale sustpinabdiny
Imdiadive

Mason becomes T first
i Wirginis o
earm & Gold rabng from
the Assoclalion for the
Advancamend ol

ssrma
System [STARE)

201

Mason asis a
multidisciplinary research
intiative kecused on
"mupportng resibent ane

T sustanabie socienes and
spends 364 million on
research in FY 1B

Masan créates fe Grear
eal catalog design

12 academic programs and
30 regs that teach
susiannabed by

ruchon ard rencovation
wark across Mason's
CAMpUBES

President Cabrera signs

Ay

} rubahy L
lead-up 1o Conference of e
Partas (COP) 21 in Paris,
Framndce

Mason's vision for sustaina
endeavors and leveraging res

JOIN

Meet the Task Force ©

View the Timeline @

Document Library &

Key Definitions @

Townhalls &

Contact Us &



Upcoming Town Hall Schedule

« Wednesday, December 15"
* Thursday, January 27th
* Friday, February 18th

* Wednesday, March 9th



Thank you!



