
CLIMATE IMPACT AT 

NC STATE UNIVERSITY



WHAT IS SUSTAINABILITY?

ñéédevelopment meets the needs of the present 

without compromising the ability of future 

generations to meet their own needs.ò

ïOur Common Future/Brundtland Report, UNWCED

WHAT IS SUSTAINABILITY?



SUSTAINABILITY IS ABOUT BALANCE

Triple bottom line:

ÅPeople matter

ÅEconomy matters

ÅEnvironment matters



HISTORY OF SUSTAINABILITY ON CAMPUS

Å 1999ïUniv. Council approved the Commitment to Environmental 
Sustainability - Guiding Principles

- First Sustainability Officer appointed to oversee sustainability

Å 2000 - Environmental Sustainability Task Force issued 
5 recommendations

Å 2001ïCreated Office of Waste Reduction & Recycling

Å 2003ïEstablished Campus Environmental Sustainability Team (CEST) to 
accomplish goals of Task Force

- Created Office of Energy Management 

- CEST recommended sustainability assessment

Å 2006ïReleased Campus Environmental Sustainability Assessment

Å 2008ïChancellor signed ACUPCC and declared Year of Energy

- Created University Sustainability Office

Å 2009ïCEST became Administrative Advisory Council



AMERICAN COLLEGE AND UNIVERSITY 

PRESIDENTS CLIMATE COMMITMENT

Å Addresses global warming through a commitment to 

work towards climate neutrality

Å Co-organized by AASHE, ecoAmerica and Second 

Nature 

Å Over 650 signatories nation-wide

Å NC State signed the ACUPCC in 2008



REQUIREMENTS OF THE ACUPCC 

Å Within two months of signing this document, create institutional 

structures to guide the development and implementation of the 

plan 

Å Within one year complete a comprehensive inventory of 

greenhouse gas (GHG) emissions and update the inventory every 

other year thereafter 

Å Within two years of signing this document, develop an 

institutional action plan for becoming climate neutral 

Å Initiate two or more tangible actions to reduce greenhouse gases 

while the more comprehensive plan is being developed 

Å Make the action plan, inventory, and periodic progress reports 

publicly available 

Source- http://www.presidentsclimatecommitment.org/html/commitment.php



NC STATE UNIVERSITYôS TANGIBLE 

ACTIONS

ÅU.S Green Building Councilôs LEED 

Silver Standard or equivalent

Å U.S. EPAôs ENERGY STAR Partner

Å Provide access to public transportation



WHAT IS A GHG EMISSIONS INVENTORY?

For the purposes of the 

ACUPCC, a GHG 

inventory quantifies your 

campus ñcarbon 

footprintò in terms of 

metric tons of carbon 

dioxide equivalent per 

year (MTeCO2/yr) 



NC STATE GHG EMISSIONS INVENTORY

Å WHO: Jeff Hightower- Director of Utilities 

Infrastructure for Facilities Operations and 

student interns

Å WHEN: Time Frame- Data from both 2008 

calendar year and 2007/2008 Fiscal Year

Å WHERE: Boundaries- Main Campus, Centennial 

Campus, Centennial Biomedical Campus and 

some satellite offices

Å HOW: Calculators- Clean Air, Cool Planet; 

Climate Registry; EPA; Atmosfair



INVENTORY PROCESS

ÅDetermine Boundaries: Organizational 

and Financial

ÅDetermine units that impact the 

greenhouse gas emissions

ÅDiscussions with applicable units

ÅMet with operators and maintenance 

personnel

ÅGathered data for emissions 

calculations

ÅDeveloped databases and calculations 

for each type of source



EXAMPLE EMISSIONS CALCULATIONS

Gallon

COkg

Gallons

Barrel

Carbonkg

COkg

Oxidized

Fraction

MMBtu

Carbonkg

Barrel

MMBtu 22

4212

44

Calculation for fuel oil:

SCF

COkg

Btu

MMBtu

Carbonkg

COkg

Oxidized

Fraction

MMBtu

Carbonkg

SCF

Btu 22

000,000,112

44

Calculation for natural gas:

Average carbon content:

Natural gas: 14.47 kg C/MMBtu

Distillate (No. 2) fuel oil: 19.95 kg C/MMBtu

Residual (No. 6) fuel oil: 21.49 kg C/MMBtu

From U.S. EPA, Inventory of Greenhouse Gas Emissions and Sinks:  1990-2005(2007), and EPAôs Climate Registry 

General Reporting Protocol Ver. 1.1 



GHG EMISSIONS INVENTORY- SCOPES



GHG EMISSIONS INVENTORY- 2008





OTHER GHG INITIATIVES

Å The State of NC has proposed Title V Permit holders with point 

sources to submit their GHG emissions for Calendar Year 2009 

daq.state.nc.us/monitor/eminv/gcc/ghg_emis_rep.shtml

Å Senate Bill 668 ï20% reduction of energy by 2010 and 30% 

reduction of energy by 2015

Å American Recovery and Reinvestment Act of 2009 (Stimulus Bill) 

Å U.S. EPAôs Final Mandatory Greenhouse Gas Reporting Rule 

www.epa.gov/climatechange/emissions/ghgrulemaking.html

Å Proposed U.S. EPAôs Regulation on GHG Emissions from Major 

Sources (>25,000 MTeCO2 and NC State Univ. is >60,000 

MTeCO2) www.epa.gov/nsr/fs20090930action.html

Å There are currently a number of proposed bills in the United 

States Congress that address GHG emissions (American Clean 

Energy and Security Act of 2009; Raise Wages, Cut Carbon Act of 

2009; etc.). 

http://daq.state.nc.us/monitor/eminv/gcc/ghg_emis_rep.shtml
http://www.epa.gov/climatechange/emissions/ghgrulemaking.html
http://www.epa.gov/nsr/fs20090930action.html


REMOVAL COSTS FOR VARIOUS 

TECHNOLOGIES



PROPOSED COMBINED HEAT AND 

POWER PROJECT

ÅAdd two 5.5 MW 
combustion turbines 
with heat recovery 
steam generators 
(CT-HRSG)

ÅFuel conversion from 
residual (No. 6) fuel 
oil to distillate (No. 2) 
fuel oil and natural 
gas

ÅEnergy Savings 
Performance Contract 

From 2006 IPCC Guidelines for National Greenhouse Gas Inventories



CLIMATE ACTION PLANNING

Reduce Your Paw Print



WHAT IS A CLIMATE ACTION PLAN?

Å A comprehensive plan including a target date 

and interim milestones for how NC State will 

reach climate neutrality

Å Will include the following sections: 

Å Introduction

Å Campus Emissions

Å Mitigation Strategies

Å Educational, Research and                               

Community Outreach Efforts

Å Financing

Å Tracking Progress  



STABILIZATION TRIANGLE (PACALA-SOCOLOW)

Graph from the Princeton Environmental Instituteôs ñStabilization Wedges: A Concept and Gameò



STABILIZATION WEDGES (PACALA-SOCOLOW)

Graph from the Princeton Environmental Instituteôs ñStabilization Wedges: A Concept and Gameò



THE CARBON MANAGEMENT HIERARCHY

Avoid

Reduce

Replace

Offset

Do whatever you do more 

efficiently

Replace high-carbon energy sources 

with low-carbon energy ones

Offset those emissions that cannot be 

eliminated by the above

Modified Version from ñGetting to Zero: Defining Corporate Carbon Neutralityò by Clean Air ïCool Planet

Avoid carbon-intensive activities 

(and rethink business strategy)



CEST MISSION AND VISION
(Adopted Spring 2009)

Å Who we are

The Campus Environmental Sustainability 

Team (CEST) is a visionary, action-oriented 

group dedicated to learning about and 

advancing campus sustainability. 

Å Mission

Our mission is to create and implement 

multifaceted strategies across sustainability 

components that result in NC State as an 

environmentally, socially and economically 

balanced university.

Å Vision

CEST catalyzes campus wide collaboration and 

shared responsibility to transform NC State into 

a sustainable community.



Chancellor
Appoint Co-Sustainability Officers 

Approve CEST recommendations

Co-Sustainability Officers

for Operations & Academics/Research
Co-chair CEST

Present CEST recommendations for endorsement

Executive Officers
Review & forward CEST recommendations

Campus Environmental Sustainability Team

Administrative Advisory Committee
Set direction through strategic planning

Provide  monitoring & accountability for adhering to strategic plan and commitments

Sustainability Office
CEST/Working Group support

Accountability/metrics/reporting

Communication & outreach

Events/Earth Week

CEST Working Groups

Develop & implement strategic & tactical planning

Academics/Research TransportationLand Use Materials & 

Purchasing

Energy & 

Water

Buildings Waste 

Reduction & 

Recycling

Chairs of 7 Working Groups:

Academics/Research

Buildings

Energy & Water

Land Use

Materials & Purchasing

Transportation

Waste Reduction & Recycling

Sustainability Office

Student Government 

Staff Senate

Faculty Senate

Provost rep

Inter-Residence Council 

Housing rep

Centennial rep

2 At large

CAMPUS SUSTAINABILITY PROGRAM



CEST WORKING GROUPS

ÅAcademics and Research

ÅBuildings

ÅEnergy and Water

ÅMaterials and Purchasing

ÅLand Use

ÅTransportation

ÅWaste Reduction and Recycling



SUSTAINABILITY STRATEGIC PLAN

Land Use

Materials & 

Purchasing

Transportation

Waste 

Reduction & 

Recycling

Academics & 

Research

Buildings

Energy & 

Water

Climate Action Plan



TIMELINE

Å GHG Inventory was released end of July 2009

ïAvailable online at 

http://www.ncsu.edu/sustainability/climate_

impact.php

Å Sustainability strategic planning occurring Fall 

2009 - Spring 2010

ïWorking Groups engaging campus

Å Climate Action Planning to begin in Spring 

2010

ïCollaborate with consultant

ïCampus Involvement

ïResearch of strategies

http://www.ncsu.edu/sustainability/climate_impact.php
http://www.ncsu.edu/sustainability/climate_impact.php


HOW DO I GET INVOLVED?

ÅJoin a CEST Working Group

ÅSubmit a Project Idea or Suggestion

ÅJoin our Listserv

ÅJoin our Facebook group

www.ncsu.edu/sustainability

www.ncsu.edu/climate_impact.php


