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• David Eagan- University of Wisconsin-Madison and NWF Campus 

Ecology writer, co-author of Guide to Climate Action Planning – Pathways to 
a Low Carbon Campus

• Fahmida Ahmed- Stanford University, Manager, Sustainability Programs, 
Department of Sustainability and Energy Management

• Jack Byrne – Middlebury College, Director, 
Sustainability Integration Office

• Chris Powell – Brown University, Director of Sustainable Energy and 
Environmental Initiatives, Facilities Management
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David Eagan
Outreach Specialist, The Nelson Institute for Environmental
Studies and NWF Campus Ecology writer
Co- author of:
• Higher Education in a Warming World: The Business Case for Climate 

Leadership on Campus
• Guide to Climate Action Planning: Pathways to a Low-Carbon Campus
• Campus Environment 2008: A Report Card on Sustainability in Higher 

Education
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A systematic process to:

1. Identify potential projects / 
strategies  

2. Analyze costs and benefits

3. Prioritize 

4. Set goals and timeline for 
implementation

5. Evaluate and revise

Campus Ecology’s
Guide to Climate Action Planning

Download FREE at
www.nwf.org/CampusCAPGuide



NWF Challenge:
Cut CO2 by at least

30% by 2020
80% by 2050
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Goal: Stabilize CO2 at 450 parts per million,          
but preferably lower.

© David J. Eagan
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• People
• Process
• Products
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Reductions to Date:
14% since 2005 
(Approx. 6% per year)

© Yale Office of Sustainability



Clean Air-Cool 
Planet
www.cleanair-
coolplanet.org
Campus Carbon 
Calculator TM

Version 6 released 
October 16, 2008 
with new Projection and 
Solutions modules
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587 campuses as of Oct. 21, 2008Society for College and 
University Planning
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Fahmida Ahmed
Manager, Sustainability Programs
Department of Sustainability and Energy Management
Stanford University, California
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Transportation
41%

Ag & Forestry
8%

Electric Power Generation
22%

Industrial
21%

Other
8%
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Today’s Presentation – Climate Action in California Universities  
• UC Santa Barbara
• UC Berkeley 
• Stanford University  

� California is the 12th largest source of climate 
change emissions in the world, exceeding most 
nations. Actions taken in this State make a 
difference; not only because we are a major 
contributor to the problem but also because 
California is known throughout the world as a 
leader in addressing public health and 
environmental issues.”

-Executive Summary of the Governor’s Climate 
Action Report, April 3, 2006
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Campus Decision Process
Involving stakeholders

Establishing credibility and accountability

Policy Analysis
� Inventory GHG emissions
� Analyze GHG emission targets
� Evaluate options to meet targets

Implementation
� Understand decision making at UCSB
� Identify institutional barriers and 

strategies to address them
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Cash Flow Analysis - California Targets
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Energy Star 
Ethanol

HVAC Upgrade – Air Handlers (1)
HVAC Commissioning
HVAC Upgrade – Filters 
EE – Fume Hoods
Building baseline awards HVAC Upgrade – Fans 

Lighting Upgrades

HVAC Upgrade – Air Handlers (2)
Reduce fleet driving – bikes
Begin purchasing offsets
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$5 Million Saved by 2020
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non-cogen electricity 
purchases

2%

non-cogen natural gas 
purchases

5%

Transportation
15%

Cardinal Cogen
78%

Sustainability and Energy Management

NBS -30%

Server Virtualization
Rsrch Comp Facility

ERP
12 P1 Bldgs
25 P2 Bldgs

Electric Boiler Steam

Green Electricity Purchase

Base case

0

50000

100000

150000

200000

250000

300000

350000

Stanford University
GHG Scenarios (Gas Boilers & Electric Chillers Base  Case)

1990 levels 
by 2020 
(AB32)

2000 
levels by 
2010 
(AB32)

80% below 1990 levels 
by 2050 (CA Exec 

5% below 
1990 levels 
by 2012 
(IPCC)

50% below 2000 levels 
by 2050 (IPCC)
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GHG Emissions Reduction Options

Unit Cost Comparison (Gas Boilers & Electric Chille rs Base Case)

'�	������
��
�	��'�����
�	�-��
�	�



0

50000

100000

150000

200000

250000

300000

350000

400000
G

H
G

 E
m

is
si

on
s 

(m
et

ric
 t

on
s 

pe
r 

ye
ar

)

Stanford University
GHG Scenarios (Cogen Base Case)

All costs are in 2008 dollars 

$26.5 mil 

$25.1 mil 

$62.2 mil 

1990 levels by 
2020 (AB32)

80% below 1990 levels by 
2050 (CA E.O.)

5% below 1990 
levels by 2012 
(IPCC) 50% below 2000 levels by 

2050 (IPCC)

$27.4 mil 

$33.1 mil 

Base Case (new Cogen)

Green Electricity Purchases

New Building Standards 30%

Server Virtualization
Minor Cap Enery Retrofits

Research Computing Facility

Electric Boiler Steam

25 P2 Major Building Retrofits
12 P1 Major Building Retrofits

Cardinal Cogen

$91.9 mil

All GHG figures include main campus CCAR GHG 
inventory + commute trips + CEF energy to SHC
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Stanford University
GHG Scenarios (Gas Boilers & Electric Chillers Base  Case)

All GHG figures include main campus CCAR GHG 
inventory + commute trips + CEF energy to SHC

$36.5 mil 

$32.0 mil 

$79.2 mil 

$86.6 mil

1990 levels by 
2020 (AB32)

80% below 1990 levels by 
2050  (CA E.O.)

5% below 1990 
levels by 2012 
(IPCC)

50% below 2000 levels by 
2050 (IPCC)

$27.4 mil 

$33.1 mil 

All costs are in 2008 dollars 

Base Case (Gas Boilers)

Green Electricity Purchases

New Building Standards 30%

Server Virtualization
Research Computing Facility

Electric Boiler Steam

25 P2 Major Building Retrofits
12 P1 Major Building Retrofits

Cardinal Cogen

Minor Cap Enery Retrofits
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Climate Action in California Universities  
� UC Santa Barbara – emphasis on policy 
� UC Berkeley – emphasis on planning and institutional modeling 
� Stanford University – emphasis on long range planning & implementation

Timeline and pace depend on:

� Institutional support 
� Intent on action- planning for implementation and/or direction
� Scope of the project
� Level of effort
� Depth of analysis
� Degree of uncertainty in the project scope (cost of fuel, regulatory  

environment, innovation in the industry) 
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Jack Byrne
Director, Sustainability Integration Office
MiddShift Implementation Working Group

Winning the Race Together
Achieving Carbon Neutrality by 2016
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President Appoints
Implementation 
Planning Team

MiddShift 
Implementation 
Working Group
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What to Do:
- Projects
- Practices & Policies 

How to Get It Done:
- People in Teams
- Roles and Responsibilities



The Million Gallon Question – Biomass 2

MSIWG and EC265 Feasibility Study

Q:  More Biomass, or Biofuels, or Both as future fuels? 
A:  Biomass (economically, environmentally, socially pref.)

Current project : $11 MM   
New Project: similar cost, short payback
Issues: siting, fuel source and sustainable production

Willow Pilot: continue support for project as future
source of biomass supply.
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We co-generate 20% of electricity consumed as a byproduct 
of making steam to heat and cool. The other 80% is 
purchased and ¾ of that is from carbon neutral hydroelectric 
and nuclear sources.

• Closely monitor nuclear relicensing process and plan for 
possibility that VT Yankee plant will shut down.

• Closely monitor Hydro-Quebec contract renewal and plan 
for more expensive hydro power.

• Work with Efficiency Vermont to implement conservation 
and efficiency measures identified in energy audit.

• Work with Middlebury Electric project for hydro power in 
Town.

• Complete feasibility study of wind power at Worth Mtn. 
and proceed as appropriate.

• Use the most efficient and conservative paths to thermal 
comfort to minimize summertime use of electricity.
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Establish a schedule of vehicle purchasing that will 
significantly increase our combined average fleet efficiency 
and bring carbon emissions as close to zero as feasible. 

• Phase-in electric and hybrid vehicles through purchasing.

• Continue use of B20 in diesel vehicles. Test use of higher 
blends and implement as feasible.
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We generate, on average, over 800 lbs of waste per person per 
year. Of that, 480 lbs. are recycled and 320 lbs. are sent to 
landfills. 

• Hire a post grad to work closely with Commons and 
Department Coordinators on waste reduction and 
increased recycling.

• Service requirement for freshman to work a few days at 
Recycling Center.

• Put a waste measurement system in place that can inform 
building occupants about their waste stream and provide 
feedback for reduction and recycling efforts.
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Over ¾ of our travel footprint is from air travel. O ver half 
of that is for academic travel. Administrative, athletic, 
advancement, admissions, and student services make up the 
other half.  

• Cost savings opportunities for reduced travel.

• Provide information about travel miles to departments 
along with suggestions for how to decrease travel and 
carbon saving alternatives.

• Use videoconferencing whenever feasible. Stay tuned to 
improvements in this technology for virtual meetings.

• Continue to support ACTR and other public transportation 
options for employees and students. 

• Increase awareness and carbon reduction and offset 
options for Study Abroad participants. 
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A series of recommendations to inspire, inform and sustain 
carbon reduction actions by all members of the College 
community.

• Comprehensive, ongoing outreach and engagement plan

• Institutional policies and practices for reducing carbon 
emissions and increasing energy efficiency and 
conservation in:

- Student Life - Operations
- Food and Dining - Transportation
- Academics - College Travel
- Equipment and Purchasing
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After all other carbon reduction actions have been taken we 
will still be emitting carbon from travel and other sources.

• Develop offset purchasing guidelines to assure that offsets 
are substantive, local, and real in terms of long term 
carbon reduction.

• Look for partnership opportunities to create or support 
local offset projects.

• Provide education/information to employees about offset 
program for travel, etc.

• Continue to track the potential for carbon sequestration 
offsets
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Three Implementation Teams

Master Plan 
Carbon 

Neutrality

Engagement 
and Leadership

Measurement 
and Reporting



6�&����
8���(��5�	�



Brown will reduce greenhouse gas emissions to 42 percent below 2007 levels 
(equivalent to 15 percent below 1990 levels) for existing buildings.

Brown will limit greenhouse gas emissions by reducing energy consumption 
for all newly constructed facilities to between 25 percent and 50 percent 
below the standard required by state code. New construction will, at a 
minimum, meet a silver standard in Leadership in Energy and 
Environmental Design (LEED).

Brown will reduce greenhouse gas emissions for all newly acquired facilities 
by a minimum of 15 percent and as much as 30 percent. 

University CommitmentsUniversity Commitments
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Chris Powell
Director of Sustainable Energy 
and Environmental Initiatives
Facilities Management



Project 20/20has replaced incandescent bulbs in 1,000 households to date and has a backlog of 1,000 more 
homes to complete by winter break.  Formal auditing of carbon reduction will be conducted when the 500th 
house has been implemented for 6 months. 

The weatherization projecthas compiled a list of houses and needs first order audit to identify 
opportunities. The goal is to complete the installations by winter break.  The State and Low Income Program 
expressed their appreciation of this opportunity.

The Sophia Academycurriculum portion is complete and they are now ready to implement energy savings.  
They plan to make compact fluorescent lamp (CFL) installations their first step, using the model developed 
by Project 20/20.

Programmable Thermostatproject is researching models that can be used by low-income elderly residents 
with physical challenges. Beta testing will be conducted in one apartment complex. 
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GHG Reduction Plan and Progress
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Cogeneration

Recommended reduction is based on 15% below 1990 levels, including growth.  Approved Goal is based on 42% 
below 2007 for existing buildings, up to 50% better than code for new construction, and up to 30% better than code for 
acquired buildings.  Interim reduction goals are 4% per year from 2008 through 2011, 3% per year from 2012 
through 2019, and 2% in 20202.

We achieved a 7.7% reduction in year one!



In FY2008, Brown University experienced a marked reduction in its 
Greenhouse Gas (GHG) Footprint; a 7.7% drop from 73,000 MTCDE to
67,000 MTCDE. This was achieved even while having a 10% warmer 
summer as compared to FY07, our baseline year, which influenced a 4% 
increase in energy consumption. The GHG reductions were achieved though;

– Successfully switching 85% of our #6 Fuel Oil to cleaner, less carbon intensive 
Natural Gas in our Central Heat Plant (CHP). We actually dropped CHP 
emissions by 11.5 percent while “cogenerating” electricity equal to 5.6 Million 
kWh compared to no “cogenerated” electricity in FY2007.

– The cogeneration activities also helped us reduce our emission further, by 
displacing purchased electricity, which is much more carbon intensive than 
our cogenerated electricity.
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Approved funding to-date: $5.5 Million. Spend to date: $1 Million+
Estimated Near-Term Progress through March 09: 3,300 Metric Tons or 
4.5% reduction.

���'8%����(�(���%�(�/��!���!��
:!6��*(8� (�!�'�;

Energy Efficiency Program Progress
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Current Buildings and Potential LEED levels:

»Mind Brain (Potential:  LEED Platinum Level)
»Creative Arts (Potential:  LEED Gold Level)
»Nelson Fitness Center and University Swim Center (Potential:  LEED Gold)
»Life Sciences Building (LEEED certified, registered pre-2008)
»Pembroke Hall (Potential: LEED certified, registered pre-2008)
»Rhode Island Hall (Potential:  LEED Gold)

Status:

»Developed High Performance Design Guidelines to support new requirements.
»Developed and Implemented Life Cycle Analysis tool to evaluate efficiency
options.

»Leadership in Energy and Environmental design (LEED) charettes completed.
»New business processes completed and incorporated into design reviews.
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4.3 million Sq Ft of the Brown campus is connected to the Central Heat Plant 
and 5.1 million square feet of the campus is served by the campus electrical 
distribution system.

A preliminary cogeneration evaluation was conducted in 2007.

The study indicated that replacing the existing small scale “heating season 
only” cogeneration plant with a significantly larger system that would operate 
year round would be cost effective.

It would be much less carbon intensive than the electricity Brown purchases.

It would allow Brown to operate more effectively during weather events and 
other crisis that effect the local electricity system.

Proposed Cogeneration System:
6.3 MW gas turbine with a heat Recover Steam Generator and a 2 MW 
Condensing Turbine

A Design Contract was awarded in September of 2008.
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LIFE CYCLE COST ANALYSIS TOOL (Long Term Benefit Versus First Cost)

WEB-BASED PROJECT TRACKING (and Approval) METERING INTERFACE

BUSINESS PROCESSES
Funding Process for Miscellaneous Energy Efficiency Opps
Funding Process for Major Renovations when beyond scope

HIGH PERFORMANCE GUIDELINES INCORPORATED INTO 
CONSTRUCTION STANDARDS

Rules, Requirements and Business  processes are relatively easy to create…it’s 
the culture change that takes time and lots of effort and is critical to overall 
success or failure.
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David Eagan – University of Wisconsin Madison
Email: djeagan@wisc.edu
Phone: 608-249-0409

Fahmida Ahmed – Stanford University
Email: fahmida@stanford.edu
Phone: 650-721-1518 

Jack Byrne – Middlebury College 
Email: jmbyrne@middlebury.edu
Phone: 802-443-5043

Chris Powell – Brown University
Email: Christopher_Powell@brown.edu 
Phone: 401-863-7806
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What is your campus doing to help solve the global 
warming crisis? From clean energy to habitat 
restoration, describe your solutions by submitting 
an essay or video by November 30. 

Enter at www.campuschillout.org
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Download, for FREE, at:
www.nwf.org/CampusCAPGuide
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Promotes climate leadership and sustainability 
among colleges and universities by providing 

resources and technical support, creating 
networking opportunities and 
organizing education events. 
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Inspiring Americans to protect wildlife
for our children �s future.
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Campus Ecology

National Wildlife Federation
11100 Wildlife Center Drive

Reston, VA 20190
Phone: 703-438-6000

Email: campus@nwf.org
Website: www.CampusEcology.org


