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In the spring 2007, the Provost established the Energy Task Force (Task Force) at Dartmouth College to develop a set of recommendations that guides the College towards a comprehensive energy policy and leads to reduced energy demand and production of greenhouse gas emissions. 
The Task Force consisted of the following people:

Ken Packard, FOM Assistant Director, Engineering and Utilities, co-chair 

Matt Purcell, PDC, Associate Director of Planning, Design & Construction, co-chair

Benoit Cushman Roisin, Professor of Engineering, Thayer School 

Julie Dolan, Associate VP for Fiscal Affairs

Andy Friedland, Professor of Environmental Studies

Mary Gorman, Associate Provost and Executive Officer

Bo Petersson PE, Campus Mechanical Engineer 
Steve Shadford, Energy Engineer
Charles Sullivan, Associate Professor of Engineering, Thayer School 

Tom Glazer, undergraduate ‘08

Ruth Hupart, undergraduate ‘08

Key Background Information and Findings
The following background information was the basis for the discussions and recommendations of the Committee:

1. Energy, sustainability and climate change will be defining challenges of this century. All organizations must embrace their responsibility to reduce the use of fossil fuel, to adopt conservation measures and to set a goal for greenhouse gas (GHG) emissions reductions.
2. Dartmouth is committed to join other leaders in the public and private sectors in the development of a comprehensive strategy to address energy reduction and sustainability. 
3. Dartmouth’s energy consumption and GHG emissions have grown during the past decades due to the increased size of the campus and the introduction of new, energy consumptive equipment.
4. The reduction of energy and GHG emissions will require an aggressive financial investment as well as an aggressive commitment in conservation and culture change. While Dartmouth has an impressive history of investment in energy saving technology in its plant and infrastructure, achieving future reductions will require an increased commitment. There is no “silver bullet” that will result in the reduction of our energy demand and there are no obvious alternative fuel sources that will reduce our GHG emissions. Everyone in the Dartmouth community must share in this commitment.
Recommendations
We propose that the following recommendations be endorsed by the College’s Senior Leadership of the College and that a new "Energy and Sustainability Oversight Committee," led by the Sustainability Manager and Energy Engineer and reporting to the Provost, be charged with coordinating their implementation. 
1. Launch an aggressive, comprehensive program to lower energy use and GHG emissions at Dartmouth College. 

2. Join its peers in the Ivy League in declaring a GHG emissions target. The Energy Task Force recommends a progressive goal: Dartmouth should reduce its total CO2e  (carbon dioxide equivalent is a measure of GHG) emissions from 2005 level of 88,000 MTCE with the following milestones. At each milestone, the goal for the upcoming milestone should be reviewed and made more aggressive if possible:
Year 2015: 20% Reduction from 2005 levels 

Year 2020: 25% Reduction from 2005 levels 

Year 2030: 30% Reduction from 2005 levels 

3. Incorporate investments in plant, technology, alternative fuel sources, and infrastructure in order to achieve the energy and GHG emissions reduction. In addition, the program should include a plan to make significant changes to daily operations and practices of the College community. All opportunities to reduce energy and GHG emissions should be explored and adopted if feasible.
4. Engage the entire community in the effort to reduce energy and GHG reductions. Dartmouth should initiate a program to engage its students, faculty and staff in the College’s effort to reduce energy use and GHG emissions. Dartmouth should seek input and suggestions from all corners of campus, and incentives should be developed to reward community members for their suggestions. A revolving loan fund should be established to implement suggestions. 
5. Continue to practice exemplary sustainable management of College-owned lands and develop management approaches to maximize the sequestration of carbon.
6. Reach the targets outlined above entirely through on-campus GHG emissions reductions. While many colleges and universities will achieve GHG reductions targets by purchasing offsets, the Task Force is skeptical about the effectiveness of this investment at this time. The current market for these investments is not robust, and there is no independent means of verifying the impact of an investment. Offsets should periodically be re-evaluated in the future.

7. Report annually on progress. The Task Force will develop metrics to track the College’s progress on energy and GHG emissions reductions. 
Details of the Recommendations
Launch an aggressive, comprehensive program to lower energy use and GHG emissions 
As an educational leader and a campus with a long-standing commitment to environmental stewardship, Dartmouth must continue to embrace this significant challenge through it capital investments, daily operating practices, cultural norms and educational opportunities. 
We have begun by establishing stepped-up targets for GHG emissions reductions from now through 2030. As we move forward with our efforts, we should accelerate these goals as much as possible. Our aspirations for reductions should be high; we want the institution to be challenged by this initiative. 

Reduce the Energy Use and GHG emissions of the Plant and Infrastructure
The building sector accounts for more than 50% of all GHG emissions in the country, and this is certainly true at Dartmouth where we have more than 100 buildings.  Much of our GHG emissions and energy reduction has thus far focused on identifying opportunities in our plant and infrastructure, and we should build on this knowledge. The recently completed campus energy audit; the Board of Trustees vote to invest $12.5 million over 5 to 6 years in energy savings improvements; and  the commitment to building high 
performance new spaces illustrate our growing commitment to reducing energy in the campus’ buildings and infrastructure. We expect that this$12.5m investment will reduce our energy use by 15% to 20% below 2007 levels.
The College will develop green building guidelines for campus-wide projects. The guidelines for renovations as well as new construction will establish benchmarks as well as standard procedures for every project. We will investigate the impact of creating an internal carbon tax on all Dartmouth Facilities.
Dartmouth buildings and infrastructure will strive to reduce the use of other resources, including water, and will be biased towards the use of local materials. Innovative systems, rain gardens, cisterns, etc should be used to preserve and reuse water and to reduce the negative impacts of stormwater.

The Energy Task Force in its deliberations and in the report that it commissioned did not identify any alternative energy source that would provide a low-carbon, reliable source of power for the campus.  The majority of the College’s heating is provided by Number 6 fuel oil. The Number 6 fuel is burned at the power plant to create the steam used to heat the campus. This steam is also used to produce domestic hot water and to produce chilled water for a portion of campus air conditioning. The power plant uses the fuel to co-generate approximately 42% of electricity used on campus. 

The Committee urges the campus to continue to explore the use of alternative fuels such as a wood fired heating plant, solar, bio-fuels, etc. As the technology improves and the price of oil increases, the economics and the reliability of these sources may change.

The Senior Officers charge the Office of Planning, Design and Construction as well as the as Facilities Operations & Management with staying abreast of the rapidly changing technologies for energy efficiency. In several of our new buildings on campus, we have introduced cutting edge technologies, and we should continue to make these investments when warranted. 
Continue an Aggressive Campaign to Reduce the Energy and GHG Emissions Caused by the Transportation Program
In the United States, transportation sources accounted for approximately 29% of the total GHG emissions in 2006. Transportation is also the fastest-growing source of US GHGs, accounting for 47% of the net increase in total US emissions since 1990.  Dartmouth needs to continue to look for opportunities to reduce its transportation footprint as well as to encourage and enable its employees and students to do the same.

The College should establish clear, college-wide policies about vehicle selection and vehicle use. We should purchase the most fuel efficient vehicle (including bicycles) for the identified task, with a preference for vehicles with hybrid or flexible fuel technologies. The College should incorporate alternative fuels and electric vehicles in the fleet, and fund 1-2 demonstration vehicles. A campus bicycle plan including bike routes and covered bicycle racks and storage systems should be developed.
The College should continue to promote aggressively commuting alternatives that reduce single occupancy vehicle (SOV) commuting to campus. The TDM program, the reimbursement for bus fares, and the newly minted van pool and ZipCar program are exemplary programs.  Additionally, the college should continue to partner with Advance Transit, Stagecoach, CT River Shuttle, and other area employers to seek service improvement and expansion. Dartmouth should be a leader in the development of a commuter-friendly, rural work force in the Upper Valley. 
Encourage, enable and insist that everyone in the Dartmouth Community plays a key role in reducing energy use and GHG emissions. 

Technology alone with not “solve” the energy and GHG emissions reduction challenges at Dartmouth or anywhere.  We need to impress upon every student, faculty and staff member that their actions are important, and that they need to embrace the concept of energy reduction.  The College will develop a campaign (or series of mini-campaigns) to encourage and enable people to reduce their personal and thus Dartmouth’s collective footprint. . The goal of these campaigns at Dartmouth will be to make actions that conserve energy and reduce emissions the norm on campus.
Electricity and waste reduction should be principal foci of this effort. Working with student environmental leaders, faculty, FOM managers, Custodial Services, Dining Services, and Procurement, the Sustainability Manager should set goals for electrical and waste reduction in various parts of campus. The Dartmouth goal should be to develop systems which lead to the minimization of waste. Targets should be set, measured and reported.
This effort will require both systems changes and educational outreach.  We need to provide incentives for students, office staff, operations staff, lab managers, etc to suggest ways to reduce energy and GHG emissions. The Sustainability Manager should develop the campaign plan, review it with Senior Administrators, and work to implement it over the next three years.
Procurement Policies will Lead to the Reduction in Energy, GHG Emissions and Waste
The Procurement Department in concert with the Energy Engineer and Sustainability Manager will develop green purchasing guidelines for the campus.  These guidelines may encompass lighting, computers, office equipment, kitchen equipment, recycled paper content, cleaning supplies, etc. 
Dartmouth Dining Services (DDS) should develop goals for implementing more local and organic products in the campus diet. Currently DDS spends $260,000 on local foods. While this is an impressive amount, it represents only 4% of the DDS food budget. Given the strong farming communities in the local area plus the wealth of food producers in a 200-mile radius, Dartmouth should develop a plan to support these local producers and incorporate these foods in the menus. 

Monitor, Measure and Report on Energy Use and GHG Emissions

The College should expand and automate monitoring of its energy use and GHG emissions and, on an annual basis, report this use using a commonly agreed upon methodology, such as the Clean Air Cool Planet Campus Climate Action Toolkit. The annual report is a critical tool for assessing our progressing, noting our challenges, and identifying areas for future focus. 

In this annual report, the College’s Energy Engineer will include a summary of the initiatives undertaken to reduce energy consumption; the opportunities and challenges that face the campus regarding reducing GHG and energy reduction; and the areas of campus where we realized specific successes. The report should set out goals for the upcoming fiscal year. 

Visibility—The Big Green
As students, faculty, staff and visitors move about the Dartmouth campus, the College’s commitment to be “The Big Green” should be visible and imbedded in the culture. When a visitor looks around campus, she will see:

· Dartmouth employees walking or riding bikes, segways, electric cars and small trucks
· Next to every trash bin are two well marked recycling bins 

· Buildings include signage that highlights the sustainability features
· Daylighting and occupancy sensors are throughout the campus

· Dining hall is full of local products and students don’t buy bottled water
· A centrally located and well-advertised sustainability center

· Small scale alternative energy projects that serve an educational purpose

· Appropriate signage reinforces the college’s sustainability messages, including well-marked acknowledgment of locally sourced materials (e.g. furniture made from wood from the Second College Grant)

· Appropriate signage reinforces the college’s sustainability messages
On-Going Structure
The implementation of this plan will require an on-going commitment from the College. As noted above, we recommend that an “Energy and Sustainability Oversight Committee” be formed to create an Energy and Sustainability Action Plan that defines core principles, sets goals and priorities, identifies specific actions to be taken, and defines key indicators for tracking progress. The committee will produce an annual report that reviews progress and programs, presents data on the key indicators, and makes recommendations to the Senior Officers. The Sustainability Manager and Energy Engineer will co-chair this committee. 

Conclusion:

Dartmouth is in a solid position to take advantage of its past accomplishments and continue to lead in the sustainability effort. This report has focused only on energy reductions and operations; we urge Dartmouth to continue to develop and support academic programs and faculty, such as the Sherman-Fairchild Professor in Sustainability Sciences, the ENVS program, the new interdisciplinary graduate program in polar studies, and the Thayer School Energy Technologies focus area.  A continuing and strengthening commitment at Dartmouth to sustainability will require a concerted effort by students, faculty and staff.  
� The Task Force considered the burning of Number 2 fuel rather than Number 6 fuel. While Dartmouth would lower its carbon footprint by switching from Number 6 to Number 2 fuel, the overall impact of carbon in the atmosphere would not change. We rejected this option.





