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Words from Ken Ulman, Howard County Executive

“As County Executive, I have worked to make Howard County a model green community.  Howard County Government has developed our own Climate Action Plan, and we have implemented a wide range of programs from recycling to green buildings and from hybrid vehicles to land preservation.  County Government, however, is only one piece of the puzzle -- individuals, groups, and institutions must join in partnership if we are to reach our carbon reduction goal as a community.  By signing the President’s Climate Commitment and by developing this action plan, Howard Community College has clearly become a leader for Community Colleges across the state and nation as well as an environmental leader within Howard County.”



Quote from Kate Hetherington, Howard Community College President
    Community colleges have a unique responsibility to their communities to learn, practice and teach solutions to challenges such as climate warming. 

Howard Community College embraces this responsibility as the first community college in Maryland to sign the American College and University Presidents Climate Commitment. Our campus will serve as a leader in teaching and implementing global warming solutions in Howard County.
 
     An important step in this effort is HCC’s Climate Action Plan. Our plan maps out an ambitious vision for our campus—emphasizing energy efficiency, conservation of resources,   sustainable transportation, and renewable energy - to become climate neutral by 2020. 

Becoming climate neutral in just ten years is an incredibly ambitious goal, particularly in this current climate of budget shortfalls. But the challenges we face will not become any less if we postpone facing them and the expense to address this issue will only increase if we delay.
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Introduction

Text of the American College & University Presidents’ Climate Commitment
We, the undersigned presidents and chancellors of colleges and universities, are deeply concerned about the unprecedented scale and speed of global warming and its potential for large-scale, adverse health, social, economic and ecological effects. We recognize the scientific consensus that global warming is real and is largely being caused by humans. We further recognize the need to reduce the global emission of greenhouse gases by 80% by mid-century at the latest, in order to avert the worst impacts of global warming and to reestablish the more stable climatic conditions that have made human progress over the last 10,000 years possible.
While we understand that there might be short-term challenges associated with this effort, we believe that there will be great short-, medium-, and long-term economic, health, social and environmental benefits, including achieving energy independence for the U.S. as quickly as possible.
We believe colleges and universities must exercise leadership in their communities and throughout society by modeling ways to minimize global warming emissions, and by providing the knowledge and the educated graduates to achieve climate neutrality. Campuses that address the climate challenge by reducing global warming emissions and by integrating sustainability into their curriculum will better serve their students and meet their social mandate to help create a thriving, ethical and civil society. These colleges and universities will be providing students with the knowledge and skills needed to address the critical, systemic challenges faced by the world in this new century and enable them to benefit from the economic opportunities that will arise as a result of solutions they develop.
We further believe that colleges and universities that exert leadership in addressing climate change will stabilize and reduce their long-term energy costs, attract excellent students and faculty, attract new sources of funding, and increase the support of alumni and local communities. Accordingly, we commit our institutions to taking the following steps in pursuit of climate neutrality.
Initiate the development of a comprehensive plan to achieve climate neutrality as soon as possible. 
Within two months of signing this document, create institutional structures to guide the development and implementation of the plan. 
Within one year of signing this document, complete a comprehensive inventory of all greenhouse gas emissions (including emissions from electricity, heating, commuting, and air travel) and update the inventory every other year thereafter. 
Within two years of signing this document, develop an institutional action plan for becoming climate neutral, which will include: 
A target date for achieving climate neutrality as soon as possible. 
Interim targets for goals and actions that will lead to climate neutrality. 
Actions to make climate neutrality and sustainability a part of the curriculum and other educational experience for all students. 
Actions to expand research or other efforts necessary to achieve climate neutrality. 
Mechanisms for tracking progress on goals and actions. 
Initiate two or more of the following tangible actions to reduce greenhouse gases while the more comprehensive plan is being developed. 
Establish a policy that all new campus construction will be built to at least the U.S. Green Building Council’s LEED Silver standard or equivalent. 
Adopt an energy-efficient appliance purchasing policy requiring purchase of ENERGY STAR certified products in all areas for which such ratings exist. 
Establish a policy of offsetting all greenhouse gas emissions generated by air travel paid for by our institution. 
Encourage use of and provide access to public transportation for all faculty, staff, students and visitors at our institution. 
Within one year of signing this document, begin purchasing or producing at least 15% of our institution’s electricity consumption from renewable sources. 
Establish a policy or a committee that supports climate and sustainability shareholder proposals at companies where our institution’s endowment is invested. 
Participate in the Waste Minimization component of the national RecycleMania competition, and adopt 3 or more associated measures to reduce waste. 
Make the action plan, inventory, and periodic progress reports publicly available by providing them to the Association for the Advancement of Sustainability in Higher Education (AASHE) for posting and dissemination. 
In recognition of the need to build support for this effort among college and university administrations across America, we will encourage other presidents to join this effort and become signatories to this commitment.
Signed,
The Signatories of the American College & University
Presidents Climate Commitment







Figures 1 and 2 Show the urgency of taking action to become climate neutral


Figure 1: Global Average of Concentrations of Carbon Dioxide from NOAA Global Flask Sampling Network

[image: C:\Documents and Settings\Jackie Kohnhorst\Local Settings\Temporary Internet Files\Content.Word\aggi_2008.fig2.png]
Figure 1 source: National Oceanic & Atmospheric Admin. (http://www.esrl.noaa.gov/gmd/aggi/)
Figure 2: (
Figure 2
 source: Wikipedia (
http://en.wikipedia.org/wiki/Greenhouse_gas
) 
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The American College & University Presidents Climate Commitment

The American College & University Presidents Climate Commitment (ACUPCC) is an institutional commitment to neutralize greenhouse gas emissions, address global warming and accelerate the research and educational efforts of higher education. Building on the growing momentum for leadership and action on climate change, the Presidents Climate Commitment provides a framework and support for America’s colleges and universities to go climate neutral or strive for targets of emission reduction. The Commitment recognizes the unique responsibility that institutions of higher education have as role models for their communities and in training the next generation of leaders who will develop the social, economic and technological solutions to impact and reverse global warming.

Presidents signing the commitment are pledging to eliminate their campuses’ greenhouse gas emissions within 10 years. This involves:
Completing an emissions inventory
Within two years, setting a target date and interim milestones for becoming climate neutral.
Taking immediate steps to reduce greenhouse gas emissions by choosing mitigation strategies and actions.
Integrating sustainability into the curriculum and making it part of the educational experience.
Making the action plan, inventory and progress reports publicly available.

The college and university presidents and chancellors who are leading this commitment believe that exerting leadership in addressing climate change will stabilize and reduce their long-term energy costs, attract excellent students and faculty, attract new sources of funding, and increase the support of alumni and local communities. Currently 650 signatories have joined this commitment to date.[endnoteRef:1]  [1:  http://www.presidentsclimatecommitment.org/html/about.php
] 


In accordance with ACUPCC and the Association for the Advancement of Sustainability in Higher Education (AASHE), Howard Community College is taking a proactive approach to reduce the amount of greenhouse gas emissions produced by the college with the goal of being carbon neutral by 2018.  
In May of 2008 Howard Community College contracted with Lorax Partnerships for a greenhouse gas emissions inventory to identify and account for the amounts and sources of emissions of greenhouse gases attributable to the existence and operations of the College. This inventory, completed in September 2008, provides an essential foundation for the greenhouse gas reduction action plan that follows. 

Commission on the Future for Howard Community College

In 2008, Howard Community College’s Commission on the Future formed the Environmental Sustainability Task Force group to develop recommendations for sustainable practices at the College.  These recommendations guide the College towards developing new initiatives in addition to the current practices and programs already implemented supporting sustainability.  Below are the top recommendations suggested in the Commission on the Future report for January 2008,[endnoteRef:2] mentioned here to demonstrate Howard Community College’s extended commitment to comprehensive sustainability programs and practices, the environment, and the valuable community of Howard County. [2:  Commission on the Future of Howard Community College Report January, 2008. Mary Ann Scully
] 


Become a model sustainable institution by planning, operating and teaching our students, staff and community the concepts and actions needed to meet our needs in the present without compromising the needs of the future. The college’s tagline, to become this model, should be “Live it, Advocate It, Teach It.”

Hire a full time director of sustainability to coordinate sustainable activities across the campus and Howard County community.  This individual will provide a conduit to communicate among the various stakeholders. 

Create partnerships with local, regional and state businesses, governmental agencies, nonprofits, civic and community groups.  

Demonstrate leadership throughout the region in the use of systems and technologies that promote good environmental stewardship.   

Fully develop the educational experience by integrating sustainable culture into the college curriculum and the student’s extracurricular activities. 

Howard County Action Plan

County Executive, Ken Ulman, and Howard County are dedicated to being the leader in environmental progress and activism within our community. On February 19th 2007, Ken Ulman signed two executive orders aimed at making Howard County a model green community for other counties in the state and communities around the country. The first order, signed 2007-01, was the Mayor’s Climate Protection Agreement urging federal and state governments to enact policies and programs to reduce global warming pollution levels, and commits Howard County to striving to reduce emissions of GHG to seven percent below 1990 levels by 2012. The second executive order, signed 2007-02, created the Commission on the Environment and Sustainability to guide the County Executive on environmental policy. [endnoteRef:3]   [3:  http://www.howardcountymd.gov/OES/OESDOCS/Commission_Final_Report.pdf
] 


In 2008, the county embarked on a Greenhouse Gas Inventory and Conservation Strategies study for the county’s energy, water, and fuel consumption and greenhouse gas emissions leading to the development of a county wide Climate Action Plan. The county’s inventory included direct and indirect emissions related to all commercial, residential, and county facilities and revealed electricity as the largest form of energy consumed. Residential buildings account for the largest portion of the county’s energy consumption at 46 percent. Small commercial and industrial buildings account for approximately 39 percent of the county’s energy while larger commercial and industrial buildings account for 10 percent. The county’s buildings comprise the remaining 5 percent.[endnoteRef:4] [4:  http://www.howardcountymd.gov/OES/OESDocs/HoCo_GHG_CAP2008.pdf
] 


The county, as well as Howard Community College, will achieve the most substantial emission reductions by addressing energy consumption. The college can also address the substantial emissions associated with single occupant vehicles commuting to their campuses. The college and the county together face similar and challenging goals of electricity and energy reduction. Education, advocacy, and outreach within the community will ultimately be the most successful way for changing community behavior and energy usage patterns affecting GHG emissions. 



HCC’s Carbon Footprint and Emissions Trajectory

Conducting a Greenhouse Gas Inventory

A GHG inventory provides a general diagnosis and measuring stick to determine success or failure in the college’s efforts to reduce GHG emissions. The inventory does this by establishing and quantifying the campus’ carbon footprint, the total amount of greenhouse gases produced directly and indirectly to support human activities, in terms of metric tons of carbon dioxide equivalent (CO2e) per year (MTCO2e/yr). Metric units are used because of the international nature of GHG emissions accounting. 
ACUPCC participants agree to conduct a greenhouse gas (GHG) inventory within one year of signing, and then update the inventory at least every other year. By comparing inventories of successive years, additional trends can be seen to help aid in the analysis. Annual review and updating of the GHG inventory is appropriate for all campuses pursuing GHG reductions.

An inventory also serves as an awareness raising tool. It allows campus advocates to equate energy-wasting activities to the problem of climate change by showing their consequences in terms of GHG emissions. Making this connection can motivate behavior change.[endnoteRef:5] [5:  http://www.aashe.org/wiki/climate-planning-guide/carbon-footprint-and-emissions-trajectory.php#ConductingaGreenhouseGasEmissionsInventory
] 


Clean Air- Cool Planet GHG Inventory Tool

The ACUPCC recommends the Clean Air-Cool Planet Campus Carbon Calculator as the tool used for the collection, analysis, and presentation of data constituting an inventory of the GHG emissions attributable to the existence and operations of an institution. The Campus Carbon Calculator is designed to help campus staff, faculty, students and administrators document and understand the campus greenhouse gas footprint. 

HCC’s Carbon Footprint and Trajectory
The results of the GHG inventory in mid-2008 show that Howard Community College’s (HCC) carbon footprint is comprised of direct and indirect emissions, with a total footprint of 34,091 MT CO2 and net emissions of 34,045 MT CO2. [See Appendix B] Emissions associated with commuter travel to and from the school are considered indirect, or a Scope Three emission, and are not directly produced from the college’s activities. Direct emissions, or Scope One and Two emissions, are all direct sources of GHG emissions from purchased electricity and from sources that are owned or controlled by HCC including but not limited to: production of electricity, heat, or steam; transportation of materials, products and waste; and fugitive emissions from unintentional leaks. 

HCC contributes to global GHG emissions from building energy use, fleet vehicles use, travel, waste disposal, faculty/ staff/ student commuting, and other areas. As is typical of a community college, HCC’s largest contributor to CO2 emissions is from single occupant vehicle commuters [See Figure 3]. While this may be the most difficult sector to influence, an implementable transportation program can have long-lasting and significant impacts on HCC’s carbon footprint and serve as best practices for other community colleges in the region.

Focusing on the cost-savings accrued by improving energy efficiency, reducing operational and maintenance costs, and effective use of resources is the best place for HCC to start implementation.

[image: ]Figure 3: 2007 Inventory MT eCO2 by Activity







Streamlining the accounting and reporting process for HCC’s GHG emissions is an ongoing process that will lead to operational efficiencies (e.g. the way the HCC accounts for and manages waste disposal).  As HCC improves its inventory accounting and data collection procedures, the 2005 and 2006 data sets will most likely be removed from the inventory, giving way to more complete data in subsequent years.  This will allow more accurate projections of GHG emissions reductions from implementation of the Action Plan.

Figure 4: Total HCC Emissions Trajectory (
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One of the major benefits to conducting a GHG emissions inventory is having data to quantify and project the campus’ carbon footprint and its major elements. Figure 4 above shows the trajectory of HCC’s Scope One and Two emissions thru 2020. HCC wants to reduce or mitigate Scope Three emissions which are mainly commuting.  However, the decision was made not to include, Scope Three emission reduction in the Climate Action Plan as there are areas such as the local public transportation system that the college does not control.   At this point, HCC has identified a number of areas where they either have good access to data or the ability to implement accurate accounting systems for gathering the information to improve those transportation processes for future inventories.


HCC’s Goal of Carbon Neutrality
The goal of carbon neutrality, or zero net impact on climate, is ambitious and has the potential to drive ongoing change within an organization while also promoting shared responsibility with faculty, staff and students for emissions beyond the college’s immediate control.

True carbon neutrality means there is no net increase of atmospheric GHGs from the existence of HCC. Our action plan prioritizes the avoidance of emissions, their reduction through energy efficiency, and the replacement of high-carbon energy sources with low or zero-carbon alternatives. All reductions of emissions must be backed up by easily accessible data and clearly communicated information regarding the college’s full carbon footprint, the applied boundaries, and the strategies that have been embraced to achieve neutrality. 

Carbon Offsets and Renewable Energy Credits will play an important role in any neutrality strategy, if only for the simple fact that it’s currently impossible to become carbon neutral without it. HCC is a commuter based school facing many challenges when trying to reduce the impact of vehicle travel associated with the college. Clean Air-Cool Planet and Forum for the Future believes that high-quality offsets do result in genuine emissions reductions and recognize that they will play an important role in all carbon neutrality strategies.[endnoteRef:6] The emphasis of any neutrality strategy must be to reduce baseline emissions, and HCC will look for permanent emissions reduction. However, offsetting may be the only way for HCC to neutralize Scope Three emissions, as such; Scope Three emissions will not be included in HCC’s reporting in this Action Plan.  [6:  https://www.cleanair-coolplanet.org/documents/zero.pdf
] 




Greenhouse Gas Mitigation Strategies - How HCC Plans to Achieve Carbon Neutrality

Evaluation of Criteria and Assumptions

An assessment of various strategies to reduce HCC’s greenhouse gas emissions took into account several interrelated variables including feasibility, risk, cost, return on investment (ROI), and carbon reduction potential. Strategies that are difficult to implement, expensive, carried high risk and/or had low carbon reduction potential were deemed infeasible at this time. Strategies that are relatively easy, inexpensive, low-risk, and have high carbon reduction potential are outlined in this analysis. 
[bookmark: OLE_LINK2][bookmark: OLE_LINK3]
With input from the Campus Carbon Calculator, several carbon neutral strategies were ranked, concentrating on those mostly likely to be implemented in the short term. These are seen in the Strategy Decision Quadrants diagram [Figure 5].  Four broad categories emerged: 
Energy Efficiency 
Offsets and RECs 
Transportation Alternatives
Renewable Energy

Figure 5: Strategy Decision Quadrants
[image: C:\Documents and Settings\Jackie Kohnhorst\Local Settings\Temporary Internet Files\Content.Outlook\KAGOHOMN\Chart 1.jpg]

Each strategy is discusses in more detail below, including objectives, cost/benefits, and potential stakeholders both on and off campus who can assist with implementation. 


Quantitative and Qualitative Assumptions in the Analysis:

2000 faculty and staff, includes full-time, part-time, adjunct, and night. 
Total parking spaces: 2167 (1767 surface, 500 garage). We did not take into account the 200 on gravel & grass.
12,000 students live within a 5-mile radius. 
21,000 total student population per semester 
6,000 full time equivalent (FTE) students

Energy Conservation Measures

Introduction: Making the energy we use go further decreases the need to burn more fossil fuels for power production and is often the most simple and cost-effective way to reduce GHG emissions. Efficiency extends to almost every aspect of campus infrastructure and operations including building materials, lighting, electricity use, appliances, heating, and cooling. 

Goal: Develop campus wide policies, operational procedures, and behavioral awareness within the campus community to advocate electricity, material, and general resource conservation.

History: A preliminary energy audit for HCCs main campus identified a number of no-cost or low-cost Energy Conservation Measures (ECM) that HCC can implement immediately to reduce energy use. Some of those ECMs are included below as well as other programs to help HCC in preserving resources. Reductions from ECM’s were conservatively modeled at 10% of HCC’s 2007 campus-wide electricity use. Additional measures for further investigation will require a more substantial audit. 

HCC has renovated various buildings and classrooms on campus with energy saving improvements including Energy Star appliances and lighting upgrades are recent improvements in addition to the already implemented green building policy.

Action Plan: Programs for HCC to Implement:
Initial Consideration:
Energy Efficient Financing Program- HCC will finance energy efficiency projects through either a no-interest loan through the State or an energy service company (ESCo). HCC could have minimal up-front capital costs for implementation. 
Campus Wide Policies and Procedures-
Sustainable Purchasing Policy- includes high content post-consumer recycled materials, regionally extracted and manufactured materials, recyclable, non-toxic, energy efficient, and produced in an environmentally and socially responsible manner consideration for all campus purchases.
Comprehensive implementation of no-cost/low-cost operational measures – e.g. temperature set-points, equipment run-times and building occupancy hours, etc. 
Heating and cooling season temperature settings for all buildings.
Computer operations- required features for turning unused computers and computer labs off, as well as double-sided printing.
Lighting upgrades- phasing out of all incandescent bulbs and halogen lamps. 
Improve space utilization to avoid new construction and the heating/cooling of underutilized space. Establish a campus wide or building specific controls system strategy and modifications to support energy conservation systems.
Identify curtailment periods when campus use is minimal and energy shutdowns can be implemented. This will be considered mostly during summer sessions.
Create an active facilities energy conservation committee which meets regularly and is encouraged and empowered by the physical plant director (and campus leadership) to aggressively pursue all conservation opportunities.
Install vending machine energy regulators, such as Vending-Misers, on all vending machines.
Perform weatherization study to identify building-specific energy efficiency measures.
Review paper usage and establish procedures for college wide reduction of paper use. 
Future Consideration:
Install domestic water heater that uses existing boilers.
Install water pump and chiller speed controls.
Pool cover.
Green roofs.
Periodic re-commissioning of all existing buildings to optimize energy efficiency.
Awareness Campaign to reward faculty, staff, and students who identify conservation opportunities and implement conservation measures.

On Site Renewable Energy Sources- Solar Photovoltaics, Solar Water, Wind Turbines

Introduction: Installing wind, solar photovoltaic, solar water heating or other renewable, emission-free energy applications capable of supplying the campus’ power needs can be a powerful way to reduce emissions. These are visible and practical approaches that can also have a powerful educational component. Solar water heating is one of the ECM’s identified in the preliminary audit as providing potential savings and is quite feasible for HCC. Solar water heating can directly offset emissions associated with off-campus electricity generation.

As for other sources of renewable energy, many campuses are installing photovoltaic (PV) solar electric arrays. While rarely as cost-effective as energy conservation, PV becomes more cost-effective when conventional electric rates are high and ample incentives are offered by state government or local utilities. Currently federal, state, and local municipalities have incentive and grant programs to assist with the initial cost of PV arrays.

Goal: HCC will be able to offset 2.5% of the campus’ annual emissions based on 2007 records.

History: Currently HCC has no renewable energy source on campus.  Solar PV was modeled at $6/watt, as the cost of solar PV is dropping dramatically.  We looked at a 200kW system that would offset 2.5% of HCC’s 2007 annual electricity use for a total cost of $1,000,000. The modeling assumed that the system would be installed through either a power purchasing agreement (PPA) or ESCo model and HCC will have minimal upfront cost. 

Action Plan: 
Initial Consideration: HCC will research and request proposals from various vendors and sign a PPA with a renewable energy power provider who will install and own a PV system located on HCC’s campus. A PPA will oblige a school to purchase power from the PV system for a number of years at rates established by the contract. The primary advantage of this arrangement is that the school is not responsible for the installation, operation, maintenance, or cost of the PV system. 
Installation of solar water panel heating system for the buildings using the most hot water. i.e. gymnasium and pool facilities

Future Consideration: The purchase and installation of a campus owned renewable energy source that would supplement a gradual increase of the campus electricity use.

Energy Star Purchasing Policy

Introduction: The more energy efficient a product is, the less it costs to operate – an important consideration given rising energy costs. ENERGY STAR is a government backed program helping businesses and individuals protect the environment through superior energy efficiency. ENERGY STAR sets high efficiency standards for certain types of appliances and certifies products that meet or exceed those standards. Because ENERGY STAR certified products offer a substantial reduction in energy use, they are a wise investment, reducing costs and environmental impact.[endnoteRef:7] [7:  http://www.energystar.gov/
] 


Goal: Energy Star equipment and appliances are purchased on a replacement basis.

History: HCC is in the process of developing a campus wide sustainable purchasing policy. The modeling for emissions reductions assumes that 2.5% of electricity used annually is saved. This purchasing policy will accrue no additional cost. 

Action Plan: Implement policy as soon as possible.

Renewable Energy Certificates

Introduction: Renewable Energy Certificates (RECs), also known as Green tags, are tradable environmental commodities in the United States which represent proof that 1 megawatt-hour (MWh) of electricity was from a renewable energy source. These certificates can be sold and traded or bartered and the owner of the REC can claim to have purchased renewable energy. It is important to understand that the energy associated with a REC is sold separately and is used by another party. The consumer of a REC receives only a certificate. In states which have a REC program, a green energy provider (such as a wind farm) is credited with one REC for every 1,000 kWh or 1 MWh of electricity it produces. A certifying agency gives each REC a unique identification number to make sure it doesn't get double-counted. The green energy is then fed into the electrical grid (by mandate), and the accompanying REC can then be sold on the open market. [See Figure 6 (
Figure 6 
Source: 
http://www.epa.gov/greenpower/documents/purchasing_guide_for_web.pdf
)]

Figure 6: REC Transaction

[image: ]


While HCC cannot get net energy usage down to zero through reduction measures alone, HCC can take steps to make sure the energy used generates as little carbon pollution as possible. The purchase of green, or more directly, a power purchase agreement for energy produced directly from Maryland wind or solar resources can effectively reduce HCC’s carbon footprint. In the future it may be possible to get the Baltimore Regional Cooperative Purchasing Committee (BRCPC) to purchase renewable energy sources that help supply this regions energy demand. The College could purchase from the BRCPC’s renewable supply if the certificate program setup has an accounting process to allocate the renewable energy source.

Goal: Purchase local REC’s benefitting the Howard County community. There are several factors considered here, including air quality improvements from locally-based sources of renewable energy, and potential for local job creation and economic development. 

History: At this time, buying local RECs and/or offsets will be almost challenging for the Howard County area. The infrastructure for renewable energy projects in and around our community is not currently present. For purposes of this Action Plan modeling effort, wind RECs were modeled at $3/MWh for a cost of $30,000.

Action Plan: See Carbon Offset Purchase Action Plan.

Carbon Offset Purchase

Introduction: Carbon offset purchasing is a financial instrument aimed at a reduction in GHG emissions. These offsets are a monetary fee paid to compensate for the GHG emissions caused by a business, campus, or one or more individuals. Offsets are typically achieved through financial support of projects that reduce the emission of GHGs in the short or long-term. The most common project type is the development of renewable energy such as wind farms, biomass energy, or hydroelectric dams. On a priority basis, offsets should be the last course of action, implemented when all other reduction measures on campus have been exhausted. 

Goal: Purchase carbon offsets to reach carbon neutrality.

History: For purposes of reduction projections, offsets were modeled at $3.38/short ton for 10,000 MT CO2e to offset approximately 50% of commuter emissions for a cost of $33,800.  Offset prices will need to be updated regularly as the offset price are not fixed and are dependent upon market conditions and influenced by federal and state mandates. 

Action Plan: 
Initial Consideration: Renewable energy goals will be attempted on-site as part of campus infrastructure before the purchase of offsets and RECs.  In the interim, current prices for offsets and RECs from the voluntary market are comparable and HCC will carefully monitor the markets to determine if it is in the best interest of the college to purchase offsets or RECs.  If the College decides to purchase any offsets, the value has to be passed onto the community via contributing to alternative transportation or a community based renewable energy project that directly benefits the Howard County community.

Future Consideration: HCC will build infrastructure improvements and on site renewable energy sources on campus to carry a return on investment. 





Transportation Alternatives

For ACUPCC institutions, climate neutrality is defined to include reducing, eliminating, or offsetting the GHG emissions associated with the operation of fleet vehicles; student, faculty and staff commuting; and business air travel. Even though HCC will be reporting on all the associated emissions with these activities, the college is not intending to address Scope Three emissions, mainly commuting, in their carbon neutrality considerations. HCC is interested in reducing Scope Three emissions and other environmental, social, and public health impacts associated with these campus-related commuting activities.

Of all the mitigation strategies discussed in this Action Plan, commuting generally involves the largest carbon footprint and poses the largest challenge. HCC has the opportunity to build relationships in the business community, and at the county and state levels, in order to address this aspect of HCC’s carbon footprint. Alternatives fall into several classes that vary depending on the specific application and circumstance:

Walking / Biking / College Shuttle/ and Increased County Bus Service  
Carpooling / ZipRide
ZipCar
Teleworking / Online Courses

In a visioning exercise conducted with the FAST on December 11, 2008, many of the participants contributed compelling visions of a future campus that is walkable, vibrant and rich with alternatives for getting there. Some ideas: monorail, bikes, bio-mass-powered shuttles, horseback, electric cart, ZipCars, nature trails, and buses. Several people offered the vision of an integrated public transportation system with Columbia and the rest of the County. In fact, there was no shortage of creative thinking about alternatives to the single-passenger automobile. 

During breakout groups following that exercise, participants tackled the challenges of actually implementing policies and practices to encourage alternatives. A common theme was the challenged state of the County’s public transportation system. Accessibility to a quality education is a key component of HCC’s mission as well as reducing the barriers to provide such a quality education to all. [See Appendix A] 

Walking, Biking, Campus Busing, and Increased County Bus Service

Introduction: Increased walking, biking, and bus service to HCC’s campus reduces the number of commuters and congestion on campus while promoting individual and environmental health. This strategy is based on an incentive program encouraging the 12,000 students living in the 5 mile radius of HCC to search out alternative transportation sources. [See Figure 7] If a fraction of these students did not drive to campus, this action would have a significantly positive effect on overall campus emissions.

Goal: Decrease by 5% the number of faculty and staff cars and by 4.3% of student cars commuting to and from campus over the next 10 years. 

History: To support of walking and biking programs, HCC requires sufficient facilities for bike storage, showers, and lockers. Currently the campus has a gymnasium with many of these facilities in place. To support increased patronage on the county’s bus service, the college currently offers discounted bus passes for purchase. 



Action Plan: 
Initial Consideration: HCC will investigate incentive programs where students register and get rewards or incentives for not individually driving to campus. An example program to implement is Parking Cash Out- commuters will choose between paying for a parking pass or a free public transit pass, vanpool or rideshare subsidies, or $50 cash per semester. 

College wide contests will generate increased awareness and participation. HCC will investigate forming a campus student club whose mission is to promote and expand upon the program. Creating awareness with the county for the increased demands the college specifically, as well as the community at large, has for more efficient county funded bus service.

Future Consideration: HCC will supplement the college needs that are not being met by the county’s bus service by implementing its own campus bussing service for centrally located campus commuters or a cooperative arrangement with General Growth Properties and the Howard County General Hospital. The purchase and use of Hybrid or biodiesel vans would be rolling advertisements for HCC’s green programs, increasing visibility of programs and stirring interest in the community. 

A campus bus service would supplement these biking and walking activities by providing rides during inclement weather, for urgent matters, and other needs. 




Figure 7: HCC 2008 Student Enrollment Residences[image: C:\Documents and Settings\Jackie Kohnhorst\Local Settings\Temporary Internet Files\Content.Word\StudentRadius.jpg]

















Campus Carpool Program and Zipcar Service

Introduction: Carpooling, also called car-sharing or ride-sharing, can reduce the cost of travel, lower stress levels, and decrease traffic congestion for commuters. There are many programs that offer services for commuters to find local rides to share with others for carpooling. Many of these free services are offered via the internet at such sites as http://zipride.com for the ZipRide program and http://www.mwcog.org/commuter2/index.html for the Maryland Commuter Connections program and http://zimride.com for ZimRide, another web based commuter connecting rideshare program partnering with ZipCar. 

ZipCar is a program that is gaining popularity in many regions. ZipCar has programs specifically created for universities that offer assistance with on campus marketing and education. Zipcars require space for a small parking lot to place the ZipCars; students register with the program to have access to the cars on campus, or any other Zipcar lot.

Goal: Decease by 5% the number of faculty and staff cars and by 5% of student cars commuting to and from campus over the next 10 years. The goal of the ZipCar program is to decrease by 1% the number of faculty and staff cars and by 1% of student cars commuting to and from campus the next 10 years. 	

History: All who arrive on the HCC campus have a perceived need for flexibility and have expressed the need to not be “stuck” on campus in case an emergency arises. Providing a car-sharing program can provide a safety net that the campus community can utilize as an alternative for bikers, walkers, and carpoolers when needed.  

Action Plan: 
Initial Consideration: Utilize an existing carpooling connection service or develop a campus program to include the following:
Purchase available software to create a program for all students, faculty, and staff to coordinate ride-sharing commuting within the time frame that works best for them. This software today is estimated at $1,500 [per HCC’s previous research].
Provide incentives for carpooling, e.g. priority parking, reduced parking fees, etc. 
Provide emergency a ride home service for carpoolers- possible solution is integration with a ZipCar lot on campus.

Future Consideration:
ZipCar could also possibly replace the use of fleet vehicles on campus. The campus would save money on the maintenance and insurance associated with owning its own fleet vehicles. 

Teleworking and Increased Offering of Online Courses

Introduction: Teleworking for faculty and staff and taking more classes from home for the students, offers a variety of possibilities for HCC to explore that will have an impact on emission associated with commuting. Teleworking offers faculty and staff the ability to spend more time away from campus to complete their workload. Increasing the number of online class offerings allows for more flexibility in the students schedules as well as lessening the amount of cars on campus. 

Goal: Decrease by 1% the number of faculty and staff cars and by 1% of student cars commuting to and from campus the next 10 years. 

History: Teleworking was widely suggested during our meetings and brainstorming sessions. Extending the option for telecommuting to faculty and staff would dramatically increase the impact on the transportation emissions. The more the College commits to developing this type of work environment, the greater the impact HCC could make on emissions associated with transportation. Some suggestions, like setting up local community satellite offices, would present a cost for HCC to consider but the cost would be offset with the increased space and reduction of resources needed to support faculty and staff on campus.   

The increased acceptance of online learning also has great potential for reducing commuting to campus. HCC currently has 93 sections of classes offered for online enrollment with 1,372 students signed up to take at least one or more classes. The goal for HCC is to expand their online class offerings to as many applicable sections as possible. The need for on campus exposure to faculty and resources will always be incorporated into the online curriculum. With future enrollment projections, there will continue to be a demand for an increase in faculty and staff. This strategy presents a significant opportunity to make an impact on the emissions from commuting to campus.

Action Plan:
Initial Consideration: HCC will continue to expand and research the possibility of offering more sections of online classes.

Future Consideration:
As HCC updates and expands the college’s technology advances, we will continue to explore the possibility of improved remote access for the faculty to instruct more classes, for the students to expand attendance of online classes, and for staff to have off site resources. 



HCC’s Leadership Team

As Clean Air Cool Planet observes, “A ‘critical success factor’ that has emerged as more and more campuses take leadership on this issue is the importance of an institutional vehicle for discussing, vetting, recommending, and often implementing various climate actions.” [endnoteRef:8] Howard Community College’s Facilities and Sustainability Team (FAST), with its subcommittees, is already providing this leadership. The Dragon Footprint Subcommittee has provided oversight for the development of the Climate Action Plan; the Awareness Campaign Subcommittee is spreading the word about sustainability; and the Sustainability Curriculum Subcommittee is engaging faculty and students on ways to integrate greening into learning at HCC.  The meetings held by these groups are open to all members of the college and in the future more marketing for involvement will be developed. [8:  http://www.cleanair-coolplanet.org/toolkit/plan-home.php] 

To continue from here, HCC will consider a permanent and full time position of Campus Sustainability Director. This role will be responsible for managing all efforts associated with the implementation of this Climate Action Plan as well as many other environmental activities the college takes on. Some of these other activities in the future may include, establishing and managing a revolving Sustainability Fund (See Financing Section), designating sustainability responsibilities for Administrators, and overseeing the integration of sustainability into HCC’s Campus Master Planning. 

Campus and Community Stakeholders

All members of HCC’s campus and surrounding community are stakeholders for all sustainability actions taken by the college. The campus’ students, faculty and staff are the main constituencies that will be affected by the choices HCC makes with on campus. Off-campus stakeholders include local residences, General Growth Properties, Howard County government, Howard County General Hospital, and the taxpayers. Colleges and universities are intellectual communities whose members appreciate openness and enjoy vigorous public debate and to promote public and stakeholder participation, HCC will initiate a meeting of off-campus stakeholders to address the challenges and opportunities and to map out cooperative strategies for reducing GHG emissions among all the stakeholders.



Potential Magnitude of GHG Reductions

HCC must take a proactive approach to reach the projected reductions shown below. A considerable amount of student, faculty, and staff involvement is needed to have the anticipated impact that the reduction modeling in this Climate Action Plan shows.

Figure 8: Annual Emissions Including Project Reductions
[image: C:\Documents and Settings\Jackie Kohnhorst\Local Settings\Temporary Internet Files\Content.Outlook\KAGOHOMN\new image (2).jpg]
This graph represents the impact on emission reductions based on the current population and square footage of HCC. The college is projected to grow and is modeled as such in calculations. Changing the goals of an absolute reduction to an increasing one would reflect a larger decline in emissions over time, showing an actual decrease in emissions. An example would be changing our 5% goal in commuting reductions in year 2010 to a goal of 15% in the year 2014. This change would show an actual decrease in emissions in calculations.



Prioritizing Education and Public Engagement

Sustainability in the Curriculum

The climate change crisis is affecting our community the same as many others around the world. The education that colleges and universities can provide when formally acknowledging climate issues and designing academic programs to be relevant to the challenges that future graduates will face, will greatly impact how our future generations deal with climate problems. Because of this, it is essential that campus climate action plans address the curriculum component of this problem by integrating climate change and sustainability into the curriculum and other educational experience for all students and faculty. 

Currently HCC’s Facilities and Sustainability Team (FAST) has a Curriculum subcommittee to advocate and encourage education related to campus sustainability and understanding of world climate change. This group, comprised of students and faculty, can focus on getting the campus engaged in strategic brainstorming for implementable course content relating to critical climate issues and the challenges and need our society has for professionals, leaders, and citizens engaged in climate change and sustainable careers.

Public Engagement and Community Outreach

Howard Community College has always acknowledged its influential role in the larger community that surrounds them. Incorporating the community and increasing the public’s engagement will enable HCC to develop community climate partnerships or initiatives to mobilize community leaders and use campus intellectual, motivational, and leadership resources to move Howard County to address greenhouse gas emissions and sustainability. An integrated community and college will benefit both with reaching their GHG inventory goals.

Communication and PR campaigns about HCC’s green efforts are another way for HCC to capitalize on the marketing opportunities the commitment to reduction of GHG emissions presents. HCC will develop campaigns to distribute information regarding environmental and climate change issues to the community to expand awareness and share the experience and knowledge HCC has gained from conducting their Greenhouse Gas inventory.   HCC goal is to elicit communication and gain the community’s acceptance and understanding of HCC Climate Action Plan targets.

As more of the public become engaged, it will be possible to be develop integrated advocacy programs with the community that touch on campus and community issues like alternatives to traditional single occupant commuter transportation, increasing local biking and walking capabilities, researching public policy around public transportation to advocate for better funding and increased capacity, and developing community wide conservation programs.



Financing

Funding Sources

The goal of achieving carbon neutrality is a large undertaking and it should be anticipated that there will be a cost for achieving such a goal. Focusing on cost saving pay backs for energy efficiency, providing leadership among the community, and the sense of pride the campus members will have being from a cutting edge school is where HCC needs to focus when justifying costs of this action plan and any campus wide sustainability initiative. Some possible sources for financing as discussed below.

In conjunction with Howard County, HCC could consider developing a revolving fund to finance any campus upgrades and implementation of any emission reducing strategy. A revolving sustainability fund works by placing all or some of the savings produced by energy conservation projects and measures into an account that is then used to fund other projects. This same account could be the repository for an annual budgetary allocation from the administration to help finance energy conservation projects. The fund will also receive any energy incentive monies.

Other ways to raise financing are to de-bundle parking fees from the package of campus amenities fees so students who do not bring a car to campus can pay less and also to charge faculty and staff for parking.  This would allow the cost for the amenity of parking on campus to be transparent.
 
The suggestion to raise parking fees at HCC may be the most difficult strategy to implement but may be the most powerful strategy for the College to reduce commuting and transportation emissions. In addition to lowering greenhouse gas emissions, alternative transportation measures have additional qualitative benefits. These include social, educational, PR, local air and water quality, as well as health and well-being. 

Implementing parking fee revenue becomes more feasible the development of an additional parking lot this summer and a second parking garage planned for summer 2010. The potential for such revenue to fund transportation programs from phasing in increased parking fees is as follows: $1,914,100 in revenue annually based on 2007 numbers for commuting populations.[endnoteRef:9] This revenue can be divided proportionally among each transportation program to offset program costs and also to finance other sustainability initiatives.  [9:  Charge for parking calculations: 18,014 students * $100 + 12,127 faculty * 100 = $1,914,100] 


HCC will continue to research new and innovative programs. Some programs to research are grants from governments and foundations, energy efficiency and renewable energy incentives provided by government or utilities, financial instruments specifically designed to promote renewable energy development, and student activities fundraising.



Suggestions for Getting Started

The timeline for implementing all the above mentioned strategies is important for budgeting and strategic planning for Howard Community College. The figure below illustrates a possible structure to implementing the suggested strategies.

Figure 9: Implementation Timeline

[image: ]




Suggestions for Future Strategies

During the course of our analysis, several promising strategies emerged that HCC may analyze further, as the Climate Action Plan matures. 

"Live near your work" Program 
Creating a program like this that is geared toward HCC faculty and staff would aid in reducing GHG emissions by shortening miles traveled to the campus. HCC could allocate funds in the budget or funds rose with parking fee revenue to market this program and educated the community on its benefits related to GHG emissions, commuting congestion. The state of Maryland has such a program with related legislation, Smart Growth Funding Act of 1997. (Refer to http://www.mdp.state.md.us/smartintro.htm for more info on Smart Growth in Maryland)

Integrated Master Plan Development
The Master plan was reviewed in developing this Action Plan. It is suggested the planned revision of the Master plan be integrated with this Action plan to incorporate carbon neutral goals into the future development of HCC. 

On-campus Or Near-campus Housing 
On-campus or near-campus housing has great potential for reducing transportation impacts, with students simply able to walk or bike from housing to classes. Howard Community College engaged a consultant to conduct a study to determine the level of demand that may exist by HCC students for on-campus student housing. The 2005 Master Plan for HCC states this report was completed in June of 2004 and determined that HCC students support the idea of housing on campus and are willing to pay rents in the amounts that would make the project financially viable. The physical restrictions of HCC for on-campus housing prove to be very difficult along with the financial burden the college would bear converting to 24 hour services. Finding housing communities nearby for the college to utilize may be more financial feasible.

Awareness campaign (general awareness) / Green student movement
There is an Awareness Campaign Subcommittee of the FAST. This group can take its valuable resources and create a marketing and education campaign within HCC and the Community to promote the initiatives taken by the college towards sustainability. 

Green Cleaning
The goal of creating a Green or High Performance Cleaning program is to reduce exposure of building occupants and maintenance staff to potentially hazardous chemical, biological and particulate contaminants which adversely affect air quality, human health, building finishes, building systems, and the environment.  A successful Healthy High Performance Cleaning program should involve both the cleaning personnel and building occupants. Get people involved, keep them involved by celebrating and communicating successes, and let them know the value / benefits of a successful program. 

Campus Site and Landscaping Care
GHG emissions associated fertilizer use is hazardous to the campus and the surrounding ecosystems. Consideration for reducing the amount of fertilizer used would help in reducing emission and the surrounding chemical runoff. Consideration for reducing the chemicals used to treat the hardscape areas within the campus would also help to reduce the toxic runoff to surrounding vegetation and aquatic ecosystems. 

Water Use on Campus
HCC should consider how water is currently being used for campus activities. Upgrading interior and exterior water fixtures to low-flow devices would have a positive environmental consideration with the reduction of potable water use. 

GHG Reductions from Stormwater Retrofits
Upgrading HCC’s storm water management system could help reduce the amount of site ground water that flows into the municipal systems of the county to be treated, and reduce the energy associated with treatment. HCC could develop a rainwater harvesting system to greatly reduce the amount of storm water that flows off site and then can be collected to reuse on campus for landscaping needs.
Resources

Education for Climate Neutrality and Sustainability: Academic Guidance for ACUPCC Institutions- http://www.presidentsclimatecommitment.org/html/documents/EducationforClimateNeutralitySustainability_2009.05.07_finalWEB.pdf

World Resources Institute: Climate Change Action on College Campuses- http://www.wri.org/publication/content/7700 has a great list and links to resources for campus climate action 

American College and University Presidents Climate Commitment - http://www.presidentsclimatecommitment.org for keeping up with new information colleges and their progress

Association for the Advancement of Sustainability in Higher Education- http://www.aashe.org for sustainability ideas and support

U.S. Green Building Council- http://www.usgbc.org for information on green building

Glossary

(Selected terms from source: http://www.carbon-clear.com/projects.php?page=jargon) 

Additionality: Principle that a project should only be able to earn credits if the greenhouse emission reductions would not have occurred without the expectation of revenue carbon credit sales. The principle of Additionality is critical to the development of carbon credits and the Additionality proof should be requested whenever carbon credits are purchased.

Baseline: The volume of greenhouse gas emissions in the absence of the project activity or emissions reduction initiative. The baseline is compared against the emissions following project implementation. The difference between baseline emissions and with- project emissions is the emission reduction that can be used as a carbon offset.

Business-as-usual: The scenario in which policies to reduce emissions are not enacted. The business-as-usual scenario is often used to determine the greenhouse gas emissions baseline.

Cap and trade: A system pioneered in the United States in the 1980s under which an overall limit or "cap" for emissions is set and tradable allowances are auctioned, sold or granted to participating organizations. The total amount of allowable emissions is gradually reduced causing participants to trade their permits to achieve the desired reduction at the lowest overall cost.

Carbon credit: An instrument created to represent one metric tonne of CO2e avoided or removed by a carbon reducing project.

Carbon footprint: The total greenhouse gas emissions from an organization or activity, expressed in tons of CO2 equivalent.

Carbon neutrality: The state in which the emissions from one activity are balanced by emission reductions achieved elsewhere. For example, a company that emits 100 tCO2e can be carbon neutral if they purchase and retire 100 tCO2e of carbon credits from outside their company.

Carbon offsetting: The process by which emissions from one source are matched against carbon credits derived elsewhere.

Carbon sink: Process or structure that removes a greenhouse gas from the atmosphere. Forests, water, peat deposits, and carbonate deposits (shells and limestone) and mechanical carbon capture and storage systems are carbon sinks.

Emission coefficient: A number used to convert units of an activity or product into units of CO2e that result from the activity or from the manufacture and/or use of the product. Emission coefficients are usually expressed as tonnes CO2e/ [unit of activity].

Permanence: A measure of whether the emission reduction achieved by a project or activity can be reversed.

Voluntary Carbon Standard (VCS): Certification standard for offset credits in the voluntary market. The VCS was initiated by The Climate Group, the International Emissions Trading Association, the World Economic Forum and the World Business Council for Sustainable Development. VCS is based upon the requirements of the Clean Development Mechanism and the ISO 14064-2 standard for project-level greenhouse gas emission activities.


Appendix A
Meeting Notes December 11, 2008

Group One- Educate and Inform, Public transportation, College-operated shuttle-

Shuttle: Staff- Have cars on campus for off-campus meetings (not field trips)
Fleet exists (4? Cars/vans)
Restricted use
Convenience: Location- so could walk to shuttle if necessary
Cons: Meriwether/ Wilde Lake, security concerns
Ideas: Coordinate shuttle with carpooling, Look again at carpooling for staff and students.
Chicken/ Egg- Can’t promote something that doesn’t work, solve carpooling, e.g.
Motivation- Fear- e.g. price of gas? Not really. No parking spaces left. Charge for parking, if you come alone- garages, especially
Lottery for parking- or you have to pay
Awareness- info alone will not motivate people to a challenge
Schedule- mort convenient, frequent
Challenge- low usage- can’t justify more frequent
Now students who use it also take the bus
Barriers- Public trans. Is Terrible- all busses go to the mall, 1-2 hours extra, cutting routes, 2.5 hours HCC to Ellicott City
Could it make runs to where students live?
Every half hour pickup@ central points. Like a school bus. Would have to get a schedule.
8:30- 5;00 schedule professional/ technical
Reduced bus passes- only people for who it works
Horses!! Equine program on campus

Group Two- Charge for Parking, Biking and Walking

Internal education 
Fair procedures process
Massive P.R.
Line item for parking
Hybrid discount
Stickers
Event lot
Local neighborhoods
Incentives for alternatives
400 Adjunct, 130 FTE, 400 Admin
Secure bike racks
Better sidewalks
Better connectivity
Specific type of student
Implement- Committee, Multidiscipline, Identify challenges, Find ways to resolve, Develop plan, Execute

Group Three- Ride- Sharing, Car- Sharing, Vanpools-

Ride- Sharing- 
Database, internet
County GIS system, School GIS System
Student potential
Biodiesel vans, Zip cars
Challenges-
Flexibility
Leaving for  a child
Cost for GIS system
Driver/ people usage
Resources-
Zip cars, emergency ride home, marketing kiosk
Car-Sharing-
Shuttle: GGP plan, Bridge
Challenges- Liability, expenses
Vanpools: 3rd shift, housekeepers
Resources- Groups, locations
Bikes and Walking-
Paths
Participation
County coordination
Incentives
Partner w/ businesses (Princeton sports)
Gear Giveaways
College Bike Tour
Challenges- paths don’t connect, CA, safety, politics
Resources- GGP. CA, Bike parking, Maps
Ideas:
Distance Learning
Telecommuting & Job Sharing
Technology- video, “live connect”, Avator
Course/ curriculum changes
Physical space needs change

Meeting Notes January 22, 2009

Bob anticipates Waste Management cost due to double next year
HCC has signed up for National Teach-in webinar, will copy webinar and distribute
Want us to concentrate on county stakeholders and initiatives, not so much on state
Howard county doesn’t have good resources / money right now to help college 
Worried about breaking out fee for parking in case people do walk and refuse to pay
Present solution (carrot) to parking before increased fee for parking (stick), shuttles and alternatives should be in place first.
Currently charging $6 per credit hour for parking. With an average of 30 credits annually per student the current fee is $180. Increasing another $100 per Geri’s “Transportation Cost, Revenue and Program Assumptions” may be too large of an increase.
Sub- committee meeting will happen every other month, or can meet as needed. Expect to meet with Bob and the sub- committee soon.
Want to incorporate Action Plan into Facilities Master Plan which is due for updating. FMP is updated every 10 years.




Appendix B
	MODULE
	Summary
	 
	 
	 
	 
	


	WORKSHEET
	Overview of Annual Emissions
	 
	 
	 
	 

	UNIVERSITY
	Howard Community College
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 

	Select Year -->
	2007
	Energy Consumption
	CO2
	CH4
	N2O
	eCO2

	 
	 
	MMBtu
	kg
	kg
	kg
	Metric Tonnes

	Scope 1
	Co-gen Electricity
	- 
	- 
	- 
	- 
	- 

	 
	Co-gen Steam
	- 
	- 
	- 
	- 
	- 

	 
	Other On-Campus Stationary
	47,302.6 
	2,578,344.0 
	271.8 
	7.2 
	2,586.7 

	 
	Direct Transportation
	649.8 
	45,698.3 
	8.5 
	3.0 
	46.8 

	 
	Refrigerants & Chemicals
	- 
	- 
	- 
	- 
	46.3 

	 
	Agriculture
	- 
	- 
	- 
	14.7 
	4.3 

	Scope 2
	Purchased Electricity
	86,789.5 
	7,172,732.9 
	77.3 
	134.9 
	7,214.4 

	 
	Purchased Steam / Chilled Water
	- 
	- 
	- 
	- 
	- 

	Scope 3
	Faculty / Staff Commuting
	68,576.3 
	4,810,676.5 
	952.7 
	328.3 
	4,929.8 

	 
	Student Commuting
	263,850.6 
	18,507,996.1 
	3,671.5 
	1,265.0 
	18,966.9 

	 
	Directly Financed Air Travel
	103.7 
	20,359.6 
	0.2 
	0.2 
	20.4 

	 
	Other Directly Financed Travel
	- 
	- 
	- 
	- 
	- 

	 
	Study Abroad Air Travel
	- 
	- 
	- 
	- 
	- 

	 
	Solid Waste
	- 
	- 
	2,757.5 
	- 
	63.4 

	 
	Wastewater
	- 
	- 
	- 
	- 
	- 

	 
	Paper
	- 
	- 
	- 
	- 
	- 

	 
	Scope 2 T&D Losses
	8,583.6 
	709,391.2 
	7.6 
	13.3 
	713.5 

	Offsets
	Additional
	 
	 
	 
	 
	(45.5)

	 
	Non-Additional
	 
	 
	 
	 
	- 

	Totals
	Scope 1
	47,952.4 
	2,624,042.3 
	280.3 
	24.9 
	2,684.1 

	 
	Scope 2
	86,789.5 
	7,172,732.9 
	77.3 
	134.9 
	7,214.4 

	 
	Scope 3
	341,114.2 
	24,048,423.3 
	7,389.5 
	1,606.9 
	24,694.0 

	 
	All Scopes
	475,856.0 
	33,845,198.5 
	7,747.1 
	1,766.7 
	34,592.6 

	 
	All Offsets
	 
	 
	 
	 
	(45.5)

	 
	 
	 
	 
	 
	Net Emissions:
	34,547.1 
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