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The 3 E’s of Sustainability are

Interconnected
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ECONOMIC
. DEVELOPMENT )
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A Seed Project Grows

/Biochar is the stable, carbon-rich
product produced by thermal
decomposition when biomass is
heated in an anoxic environment

\(pyrolysis).
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* Crop residues

* Bioenergy crops
* Green wastes

* Manures

* Soil productivity
* Soil remediation
* Greenhouse gas emission reduction
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Impact: 400 + Faculty Fellows,
75 Departments, 11 Colleges
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Dynamic Engagement

Academic
== Venture Fund

Policy Briefings,
events, lectures

,.ﬁ Rapid Response}

e Jor Fund
[Engage AIumn = : - - . .
e -05@ @m@ |
Topical Lunches | SR Atkinson Post-
build teams | Media contact doctoral Scholars

and training
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\AA&
@ ACSF Impacts: After 7 years

130 + topical lunches

Strategic Partnerships: e.g. CARE-Cornell

66 AVF Seed Grants

28 Countries:
1/3 of grant S

66 centers and institutes

www.acsf.cornell.edu
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Many Pathways

Widespread
Implementation
& Impact

Early External Government
Adoption Collabs Briefing

External New Internal

Validation
Topical Ideas,.Collabs External

Lunch Problems.—RRF, AVF Funding

Promising etc
Solutions

Publish
Prototype Pubs, Book

Patents
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ACSF Strategic Plan Focus Areas

Sustainable
Communities

New Materials

Energy Transitions Sustainable

Agriculture
and Food Systems

One Health Computational
Sustainability
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‘ﬁ Energy Transitions: Potential Partners

' serda

Energy. Innovation. Solutions.

UNIVERSIDAD

IBERDROLA DE CANTABRIA

RENEWABLES

Citywide Administrative

NATIONAL RENEWABLE ENERGY LABORATORY Services

&
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ﬁ Strategic Collaborations
U 4 The pathtoimpact...1+1=3

Collaborator First Contact Engaged Co-creating a Executive Mature
Scouting Right People win-win Support Collaboration
GE

MARS

Unilever
In

Progress Mondelez

Not
Started

Consolidated
Edison

Land-O-Lakes

WalMart

TNC

CARE

Smithsonian

EDF

NYSERDA
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ﬁ Some of the Energy Transitions
Focus Area Funded Activity

Improving Energy Cost and Scalability of Algal Biofuels - Susan
Daniel (CHEME), Roseanna Zia (CHEME), Beth Ahner (BEE), and Itai
Cohen (PHYS)

A Hydrogen Test Bed at Cornell: Distributed-Scale Biorenewable
Hydrogen Generation - Elizabeth Fisher-York (MAE), Paul Mutolo
(EMC2), and Alfred Center (CHEME)

Thousandfold Improvement in Solar Photobioreactors Using
Advanced Photonics - David Erickson (MAE), David Sinton (MAE),
and Largus Angenent (BEE)

Methane Production in Natural Gas Extraction from Shale - Jed
Sparks (EEB), Anthony Ingraffea (CEE), Natalie Mahowald (EAS),
Robert Howarth (EEB), and Antonio Bento (AEM)

The Impact of Green Energy Development on Rural Community
Sustainability - Richard Stedman (NTRES), Rod Howe (CALS), Susan
Riha (EAS), and Susan Christopherson (CRP)

www.acsf.cornell.edu
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Our Stories and Plans
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Climate Neutrality
Acceleration Working Group
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Describe why action is critical on this effort 

Bert Bland – Sr. Director, Energy & Sustainability
Mike Hoffmann –Entomology, Director, Cornell University Agricultural Experiment Station; Assoc. Dean, College of Agriculture and Life Sciences  
Todd Cowen - Civil and Environmental Engineering, Faculty Director of Energy for ACSF
Jeff Tester - Chemical and Biomolecular Engineering, Director, Cornell Energy Institute 
Brian Chabot - Ecology and Evolutionary Biology 
Héctor Abruña – Chemistry and Chemical Biology, Director, Energy Materials Center 
Lou Derry – Earth and Atmospheric Sciences
Katherine McComas – Chair, Department of Communication  
Kyu Whang – Vice President, Facilities Services 
Abena Ojetayo - Facilities Energy & Environmental Engineering 
Dan Roth - Director, Campus Sustainability Office
Sarah Zemanick – Sustainability Management Specialist
Chris Halladay – Associate Vice President for Organizational Effectiveness
Lauren Chambliss – Atkinson Center for a Sustainable Future (Communication Support)



Climate Action Leadership

50% reduction in carbon emissions since 1990
32% since climate commitment signed in 2007

— Colleges and units incorporating sustainability
into their culture and operations

— New academic programs focused on energy and
climate

— Combined heat and power & beyond coal

— Lake source cooling

— Energy conservation and green building policy
— Solar and wind projects under development
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ﬁ Past climate and sustainability
\ leadership has brought:

—National recognition

—Engaged students and alumni
—Faculty recruitment and retention
—Efficient operations

The
( Princeton
Review
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et
@m Cornell Leadership at a Crossroads

What will
Cornell’s legacy
be 150 years
from today?
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é The Report

* Six 1-year milestones: critical indicators
for leadership, visibility, and engagement

* 16 specific recommendations with cost
estimates in the areas of campus and
community engagement, energy
demand, energy supply, and carbon
offsets
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Milestone 4

Secure Renewable Energy Supply

Obtain internal approval and complete Power
Purchase Agreements for the wind, hydro, and
solar projects '
currently being
developed

www.acsf.cornell.edu 22



Milestone 5
Secure Renewable Heat Source

CORMNELL
COMBINED HEAT
AND POWER PLANT _—

e FBna 7

CAKE SOURCE
COOLING PLANT m 1

CAYUGA LAKE ‘

l TO CORMNELL CAMPUS FOR COOLING

WATER ' EARTH
COOLS. L HEATS.

2-4 MILES
UNDERGROUND

WOILZACNTL ||,
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Lake Source Cooling

90% reduction in
electricity for cooling =
15 MW peak avoided
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Summer load would be 2x larger without Lake Source Cooling

16,000 tons x .8 Kw/ton saved = 


Cornell’s energy demand is substantial but
there are renewable options to supply it...

ENERGY USE CAMPUS SIZE

Trillion BTU/YR Million GSF
25 15
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In spite of the tremendous progress the Cornell facility  team has made to contain energy demand while the size of the campus has grown >15% in 14 years  by implementing EE measures and deploying LSC, overall campus  energy demand remains relatively constant with about ½ needed for electricity and ½ for heat -  

While there are several renewable options being pursued for electricity  -- solar pv, wind and hydro.  There are also fewer options for supplying heat – geothermal and biomass 

With Cornell’s land resources, sustainable production of biomass cannot meet the total demand – leaving a viable option to combine biomass with low temperature geothermal using an  innovative hybrid system approach.   


2MW Snyder Road Solar Farm

10 acre site
* 1% campus electric use
e 650 tons carbon reduction

>30 local construction jobs
S0 Cornell capital

F
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Our solar farm was the first of its kind in the region and has paved the way for solar installations across the state. 

Point out Tompkins County Airport runway on left side




12MW Local Wind Farm

k" Black
_ Oak
wind Farm

www.acsf.cornell.edu



ﬁ Geothermal Resource

New York contains a large region
of higher geothermal heat flow

Temperatures at 5.5 km

Cornell

To reach rock at
120-140°C well depths

of 10,000 to 15,000 ft.
are needed

www.acsf.cornell.edu
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Jeff --   Most of the developed US geothermal resources produce only electricity and are located in fairly remote regions of just a few western states (e.g. CA, UT, NV, and AZ) 

Cornell has been active in evaluating the geothermal potential of NY and PA in collaboration with SMU in Dallas.

This step is required to advance our understanding of the geothermal potential of the region.  A key result is that the Ithaca region actually has a higher heat flow which makes it an attractive target to develop a low temperature EGS to could supply all the heat we need   




Deep Geothermal and Biomass are
Feasible - Next step: Demonstration

s
' *Diagram not to scale
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Cornell’s existing district energy infrastructure provides an excellent starting point

A sense of urgency exists among our faculty and students to start the journey

Transformation to a renewable energy supply requires �substantial change, investments, and patience 

“ The only people that like change are toll collectors” 

The commitment and assets for achieving change are in place

Cornell’s leadership in sustainability is at stake – urgency 

Cornell’s land grant legacy and commitment to using its campus as a living laboratory as a way to engage students and faculty to work on sustainability challenges at scale are excellent fits for the CAP 

Trustees need to be a part of this team to make this happen




A Climate Neutral Campus
Enhances our Mission

Intellectual depth - Requires us to wrestle with tough
questions across disciplines

Engagement - Humanities, social science, and community
engaged learning and research are all necessary

Impact - Translation of fundamental knowledge to real
world problem solving

Scalable model - For New York state and the country

Stewardship - Land grant mission and cooperative
extension
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Dﬁ Atkinson Center for a
U Sustainable Future (ACSF)

« University lead for multi-disciplinary
sustainability—based research on campus

« Convening and connecting internal and external
stakeholders from all Cornell’s colleges and
schools

« Seeding new collaborations across the broad and
Interconnected themes of sustainability involving
the 3 Es

« Partnering externally to co-create and take
applied solutions to scale to have impact

glalsjj David R. Atkinson Center for a Sustainable Future www.acsf.cornell.edu
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Cornell Energy Institute (CEI) :

* Engineering College lead for technology-based energy
research and education

 Research — developing technology- based energy
research leading to scalable, sustainable energy
solutions,

* Education -- creating and managing energy related
curricula in Engineering

* On campus deployment - Connecting energy
education and research using a “living laboratory”
approach

* Qutreach -to promote energy literacy and responsible
deployment of sustainable energy options.

3‘a‘s‘° David R. Atkinson Center for a Sustainable Future www.acsf.cornell.edu



Presenter
Presentation Notes
Enhancement of Cornell’s educational, research, and outreach  missions
Focus on impact  and outcomes rather that output 


	Slide Number 1
	CU Breadth and Depth
	Slide Number 3
	 A Seed Project Grows
	 A Seed Project Grows
	 A Seed Project Grows
	 A Seed Project Grows
	 Impact:  400 + Faculty Fellows,�75  Departments, 11 Colleges�
	Dynamic Engagement 
	   ACSF Impacts: After 7 years
	Many Pathways�
	ACSF Strategic Plan Focus Areas
	Slide Number 13
	Slide Number 14
	Some of the Energy Transitions Focus Area Funded Activity
	 Our Stories and Plans
	Slide Number 17
	50% reduction in carbon emissions since 1990�32% since climate commitment signed in 2007
	Past climate and sustainability leadership has brought:�
	Slide Number 20
	The Report 
	Secure Renewable Energy Supply
	Secure Renewable Heat Source
	Lake Source Cooling
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Deep Geothermal and Biomass are Feasible - Next step: Demonstration�
	A Climate Neutral Campus Enhances our Mission
	Atkinson Center for a Sustainable Future (ACSF)�
	Cornell Energy Institute (CEI) :

