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Abstract
The University of Illinois at Urbana-Champaign is a world leader in research, teaching and public engagement, and distinguished by the breadth of the programs, broad academic excellence, and internationally renowned faculty. Illinois has 42,605 students, 10,838 faculty and staff and a campus with 647 buildings encompassing 4,552 acres.
The Urbana-Champaign campus is also a leader in sustainable campus operations, as the first Big Ten University to submit a climate action plan to the American College and Universities Presidents’ Climate Commitment.  The Illinois Climate Action Plan (iCAP) submitted in 2010, has served us well in improving the sustainability of our campus.  The iCAP put forward more than 100 different projects to help us reach the goal of carbon neutrality by 2050.  A great number of these projects are related to energy conservation, water conservation and waste reduction.
The University of Illinois at Urbana-Champaign has met or exceeded many of the interim goals put forth by the iCAP.  The energy consumption goal was a reduction of 20% by 2015, in 2012 campus realized a reduction of 25%.  The water consumption reduction goal was also 20% by 2015.  In 2012, we were at 19% reduction, only 1% shy of the 2015 goal.  The campus goal for waste diversion was 75% by 2015.  By 2012, the diversion rate was 84.5%.
Introduction

The University of Illinois at Urbana-Champaign serves the state, nation, and world by creating knowledge, preparing students for lives of impact, and addressing critical societal needs through the transfer and application of knowledge. The campus community is well aware of the challenges associated with creating a sustainable society. The Urbana-Champaign campus continues to adopt policies and practices to improve stewardship of the resources available to us, including financial, human, and environmental resources. The campus has taken steps to save money, retain the best and brightest people, and reduce our impact on the environment.
In 2008, the University of Illinois at Urbana-Champaign signed on to the American College and Universities Presidents’ Climate Commitment (ACUPCC).  This pledge required several actions to be taken by the campus.  These important actions included performing a greenhouse gas emissions inventory, and then a plan to reduce or otherwise mitigate these emissions, with the ultimate goal of carbon neutrality by 2050.
Emissions Inventory

The process of creating a greenhouse gas emissions inventory was challenging and extensive.  Data was collected from numerous stakeholders for information about our population, sources of electricity, preferred modes of transportation, waste management, agricultural practices and more.  Relatively good data exists back to the year 2000, however, more robust data is available beginning in 2008.  Therefore, campus selected 2008 as our baseline year for measuring emissions and progress.
Total equivalent carbon emissions in 2008 were approximately 561,000 metric tons.  Projected emissions for 2050 with business as usual would measure more than 1,000,000 metric tons, more than double the 2008 value.  It was clear, we had to develop a plan and take action to reduce or mitigate our greenhouse gas emissions.

Illinois Climate Action Plan (iCAP)

Through extensive engagement of stakeholders, the Urbana-Champaign campus submitted its climate action plan to the ACUPCC in 2010.  This Illinois Climate Action Plan (iCAP) describes a path toward the carbon neutrality by 2050. As the flagship public university in the state of Illinois, the campus has a moral and ethical responsibility to lead, to set aggressive goals, to work to meet them, and to serve as a model for the community, state, and nation. The Plan represents a roadmap to a new, prosperous, and sustainable future for the University. It outlines strategies, initiatives, and targets toward meeting the stated goal of carbon neutrality by 2050.  The emissions inventory revealed the largest sources of greenhouse gases, and helped to focus our work toward reductions. The primary focus for emission reduction is energy, with other areas of focus including water conservation and waste reduction. 
Energy

In 2008, energy consumption on the Urbana-Champaign campus was 6,126,558 MMBTU. Most energy is cogenerated at Abbott Power Plant with additional demand met through purchased electricity.  Greenhouse gas emissions associated with energy use was 485,602 eCO2. 

Given this information, it became evident that this was an area we can and should address. The iCAP set targets for energy conservation.  The conservation goals are as follows:

	Energy Consumption
	GHG Emissions

	20% reduction by 2015
	15% reduction by 2015

	30% reduction by 2020
	30% reduction by 2020

	40% reduction by 2025
	40% reduction by 2025


The Urbana-Champaign campus has implemented several projects that help to achieve these energy goals.  The retrocommissioning teams have been very effective in improving building performance and energy reduction in the 35 buildings they have completed so far.  Other projects that contribute to reduction include lighting retrofits, steam system maintenance including pipe insulation, and a thermal storage unit.
Lighting conservation projects

It is estimated that overhead fixtures consume between 40% and 50% of a building’s electricity.  Updating to T8 lamps can make building electricity usage 40% more efficient. Campus is in the process of replacing all older fixtures with T8 lamps and ballasts.  So far 113,621 fixtures have been replaced in 150 buildings.  Only 25,935 fixtures remain.  This project has reduced energy consumption by more than 3.21 MW and $1.2 M in annual cost avoidance.

Steam System Maintenance

The campus uses thousands of pipes to distribute steam, hot water, and condensate to campus buildings. The inefficiency of campus’s steam system allows for loss of energy during the transmission and distribution of steam to the various buildings. Several opportunities were identified to increase the efficiency of the steam system.  The campus currently employs four full-time pipefitters to make repairs to the steam system. The pipefitters are systematically going through campus buildings and repairing or replacing pressure reducing valves, steam traps, and control valves to increase the efficiency of the steam system.  In addition, many of these pipes lack proper insulation.  The Maintenance Division has funded two full time insulators to continuously insulate pipes of all types throughout campus. These projects make the pipe system for steam distribution much more efficient and reduce loss of energy through transmission and distribution.  
Thermal Energy Storage Unit

Energy storage allows campus to use energy when costs are low at night and store the energy in the water until it is needed during the day.  The University of Illinois at Urbana-Champaign built a Thermal Energy Storage (TES) tank for the Campus Chilled Water System (CCWS). The tank is located on South Oak Street in Champaign, adjacent to the NCSA Petascale Computing Facility. The 6.5 million gallon tank helped meet ~7,000 tons of additional cooling requirements for new building or renovation projects. This project allowed campus to meet increased cooling demand without adding expensive additional chillers. 
The Results

The combination of these and other efforts have resulted in significant reductions in both energy consumption and related emissions.  Fiscal year 2012 energy consumption was 4,594,467 MMBTU.  This represents a 25% energy reduction, far exceeding the 2015 goal of 20%. Greenhouse gas emissions related to building energy use are down 23%, again well ahead of the 2015 goal of 15%.    
Water

In 2008, the Urbana-Champaign campus used 1.3 billion gallons of water. Major uses of water include Abbott Power Plant to run the chilled water towers, research laboratories, housing facilities, and other domestic uses (restrooms). The campus is concerned about the use of this finite resource and has therefore set goals to reduce water consumption. The target for water conservation set by the Illinois Climate Action Plan (iCAP) is to reduce potable water usage and its associated emissions 20% by 2015.   Several efforts are underway to conserve this natural resource.
Efficient Fixtures

Campus has begun to utilize efficient water fixtures, including low-flow aerators for faucets, dual-flush and high efficiency toilets, high-performance low-flow showerheads, and pint urinals. Roughly 2,500 new faucet aerators have been installed, reducing the gallons per minute from 3.5 GPM to .5 GPM at those faucets. About 120 new water saving urinals are installed, reducing gallons per flush from 3.5 to 1.5 gallons to 16 ounces per flush. These fixtures will continue to be utilized in new buildings and retrofits and newer technologies to improve upon these efficiencies will be researched and harnessed. The division of Campus Recreation installed several of these types of fixtures and they have reduced water consumption by approximately 6,000,000 gallons per year.  
Trayless Dining

The Housing Division has reduced water use significantly.  In 2010, the remaining dining halls went trayless.  Patrons are not provided with a tray to carry the food they select. Fewer dishes are used, and less food is selected. Trays do not have to be washed and there are fewer dishes to wash.  This effort saves almost 1,000,000 gallons of water per year.  Added benefits of this action include reduced food waste and reduced detergent use.
Leak Detection and Repair

The University has begun to look at the 63 miles of water distribution lines which provide potable water to the campus. The Utilities division performed a survey of the water lines owned by the university in May 2012. This survey determined where there are undetected water main and water service leaks in the university system which will allow unaccounted for flow to be reduced and conserve water and money. The survey found 19 leaks, which the Utilities division has already begin addressing. The five worst leak locations were repaired, resulting in an approximate 35,000,000 gallons/day savings in water usage. 
Using the 2008 baseline of more than 1.3 billion gallons, campus has already achieved a 19% reduction in water use, just 1% shy of the 2015 goal. In 2012, campus used 1.06 billion gallons of water, a reduction of more than 200,000,000 gallons. 
Waste

Greenhouse gas emissions increase through the methane associated with the volume of waste we allow to be landfilled. Campus is committed to eliminating waste from our activities and operations. The iCAP calls for the development of a zero-waste policy, which is in progress for this fiscal year and an improved waste diversion rate of 75% by 2020.
Primary responsibility for waste management on the Urbana-Champaign campus is at the Waste Transfer Station.  They manage routine waste and recycling from campus buildings and recycle nearly 5 million pounds of paper, plastic, cans, etc. each year. There are however, several practices in place throughout campus to recycle or reuse various other items.   
Agricultural and Landscape Waste
The Urbana-Champaign campus is home to many renowned scientists who perform agricultural research, on animals and farmland.  We were delighted to learn that all animal manure is either land applied or soil inject on the farm land.  This is more than 50,000,000 pounds of waste that does not reach the landfill.  In addition, the Grounds Division is managing landscape way in a sustainable manner, the wood from tree trimmings gets chipped for mulch and leaves and brush are composted.  This is estimated at almost 4,000,000 pounds per year.
Furniture and Equipment 
The Property Accounting Division at UIUC manages a Surplus store for the redistribution and/or recycling of campus furniture and equipment, including electronics. Campus units who have unneeded furniture or equipment must arrange for delivery to the surplus warehouse for final disposition.  In fiscal year 2012, more than 4,000 pieces of furniture or equipment were redistributed across campus for use by other units. In addition, 15,409 pieces (190,000 lbs.) of electronic hardware were recycled last year.  
Recycling of demolition and construction waste has become standard practice for the Urbana-Champaign campus. Recently, two dining halls were demolished with a 97% diversion rate, both beyond the standard LEED minimum rate of 75%.
Progress

Through these and other efforts, campus has diverted 84.5% of its waste from landfill, exceeding the 75% goal by 2020.  A zero waste study performed this year will help to identify further opportunities for improvement of our waste management, and to adopt a zero waste policy this year.
Conclusion
It is clear that this campus is serious about meeting our commitment to be carbon neutral by 2050.  This was emphasized this year, when “Energy, Environment, and Sustainability” was identified as a top priority for the Urbana-Champaign campus.  Through the many iCAP projects completed and in progress, the campus is becoming a better steward of our financial, human, and natural resources.  Our goal is to be the model of sustainability for campuses across the globe.

Regulatory Compliance

The University of Illinois at Urbana-Champaign is not subject to an environmental enforcement action or notice of violation from the U.S. EPA or Illinois EPA.
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