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INTRODUCTION

This report is transmitted on behalf of Bridgewater State College’s President’s Climate Commitment Task Force, whose members are:

Edward Brush – Associate Professor of Chemistry and Co-Coordinator of the Center for Sustainability
Mary Cahill – Staff Associate of Transportation
Patricia Delaney – Environmental Health and Safety Officer
Greg DeMelo – Travel Coordinator
Rob Fisher – Assistant Director of Facilities Management and Planning
Chandragupta Gudena – Assistant Vice President of Information Technology
Robert Hellstrom – Associate Professor and Chairperson of Geography
Catherine Holbrook – Associate Vice President of Student Affairs
Karen Jason – Associate Vice President of Facilities Management and Planning
Deniz Leuenberger – Associate Professor of Political Science
Brenda Molife – Executive Assistant to the President
Sonia Rego – Administrative Assistant of Facilities Management and Planning
Margarida Vieira – Director of Administrative Support Services
Michele Wakin – Assistant Professor of Sociology and Co-Coordinator of the Center for Sustainability
Jeff Williams – Professor of Physics
Michael Young – Acting Associate Provost of Academic Affairs
Jean Zona – Director of Purchasing

In the summer of 2007, Bridgewater State College became one of the charter signatories of the American College and University Presidents Climate Commitment (ACUPCC), the ultimate goal of which is the elimination of carbon emissions from higher education campuses and infusion of sustainability into the curriculum.  Under the Commitment, Bridgewater agreed to develop and approve, by November 2007, three interim action steps directed at reducing emissions, undertake and complete a comprehensive Greenhouse Gas Inventory by September 2008, and using that inventory, develop a carbon neutral plan by January 15, 2010.  

In July of 2007, President Dana Mohler-Faria empanelled the President’s Climate Commitment Task Force to determine how we were going to accomplish these goals.  In September 2008, BSC successfully completed the first two goals.  We are now pleased to announce that the third goal has been achieved.  What follows in this report is the plan by which we believe we can reduce our carbon emissions by 50% by 2035 and realize carbon neutrality by the year 2050.









CAMPUS EMISSIONS

In 2007, BSC reported GHG emissions of 41,197 metric tonnes.  In tandem with this 2009 proposal, BSC has reported adjusted emissions for 2007 and updated the inventory with our 2008 and 2009 data.  We realized as we began to prepare this climate action proposal that some of our methodology for the inventories prior to 2007 was faulted in the following areas: custom electric fuel mixture calculations, reporting of purchased gallons of #6 oil to the combustion gallons of #6 oil, recalculation of air travel to remove group trips from the calculation, the addition of our food service vendor’s waste tonnage, adjusted full-time staff figures, and removal of water and sewer from our energy budget figures.  The following is a summary of our 2003 to 2009 emissions:

 
	Fiscal Year
	Net Emissions (Metric Tonnes)

	2003
	37,524

	2004
	39,710

	2005
	40,717

	2006
	40,213

	2007
	38,258

	2008
	35,796

	2009
	37,029




During the past six years, we have expanded our acreage by 15.4% and built our environment by 13.5% as documented below.


	Fiscal Year
	Gross Built Area
	Gross Acreage

	2003
	1,543,799
	234

	2004
	1,536,139
	234

	2005
	1,536,139
	234

	2006
	1,545,137
	234

	2007
	1,677,137
	234

	2008
	1,678,337
	270

	2009
	1,743,301
	270




Beginning in 2004 and completed in 2007, was an $11 million energy and water conservation project.  We completed 24 energy conservation measures, including: a       $3 million upgrade to our energy management system, replacement of thousands of steam traps, replacement of tens of thousands of light fixtures, a small co-generation installation, and many other items.

Between the added built environment, additional land acquisitions, and the energy and water conservation project, the College has still managed to reduce total carbon emissions by 495 metric tonnes over the past six years.


Total Emissions by Sector (Metric Tonnes eCO2)



The College has elected to use the figures from 2003 as our baseline for reaching carbon neutrality by 2050.  

In FY 2009, 44.8% of our total emissions are from purchased electricity and stationary sources, and 53.5% from transportation.  We have offset only 1.9% of our total emissions through green electric credits and forest preservation. 

The utility mitigation section of this report is divided into three sections.  The first section outlines the existing situation, challenges we face, and a proposed plan for mitigation projects to reduce our reliance on carbon emitting systems for our utilities while continuing to grow the physical plant to support the growing needs of public higher education in Massachusetts.  The second section of the mitigation section addresses the transportation impact on our carbon emissions and lists numerous mitigations strategies and projects for study and implementation.  The third section identifies alternatives, solutions, impacts, costs, and outcomes of offsets related to action at BSC.

The ACUPCC Task Force at Bridgewater State College has established goals of reducing total 2003 emissions by 50% by 2035 and 100% by 2050.  These are ambitious goals. However, this vision for the future reflects the College’s strategic goal to serve as an agent of social justice and sustainable practices, instilling in all members of the College community a deeper understanding of the impact they each have on the greater good and our world.   

These goals can only be achieved through a combination of utility and transportation mitigation projects, initiatives through education, and the purchasing of offsets.  Practicality suggests that the 2035 goal of 50% reduction will be achieved through 35% utility and transportation mitigation projects and 15% purchased as offsets. The goal for carbon neutrality in 2050 will ultimately be the responsibility of the next generation; however, the College hopes the efforts driving us through 2035 will provide a solid foundation upon which this vision can be actualized. 





































MITIGATION STRATEGIES

UTILITY MITIGATION

Below please find a graph representing the total emissions from energy (not transportation) on campus.  


	Fiscal Year
	Emissions from Purchased Electricity                           (Metric Tonnes)
	Emissions from Stationary Sources   (Metric Tonnes)

	2003
	6,111
	14,480

	2004
	6,301
	14,457

	2005
	6,995
	14,311

	2006
	7,234
	14,009

	2007
	6,799
	12,517

	2008
	6,815
	9,618

	2009
	6,770
	10,157




The graph below depicts the emissions for both between 2003 and 2009.  The College has maintained a fairly consistent level of emissions from purchased electricity; however, we have reduced our emissions due to stationary sources.  This is directly attributable to work completed on our controls in our central steam generating power plant and other related energy and water conservation measures completed in the summer of 2007.






The following information will describe how BSC intends to reduce emissions in the categories of purchased electricity and stationary sources.  The College has established goals of achieving a 50% reduction in our GHG inventory by 2035.  The mitigation projects proposed and combined with the mitigation strategies for the transportation component of our inventory will provide 35% reduction in emissions.  In the offset section of this proposal is the additional 15% to reach 50% by 2035. 

This first section is organized by the following utilities:

Purchased Electricity
Stationary Sources - Residual Oil (#6)
Stationary Sources - Natural Gas
Stationary Sources - Propane

Each section will include a brief description of current emissions from each source, existing systems, changes to the systems (both additions and reductions) since 2003, and potential mitigation proposals by source with proposed emission reductions, estimated cost, and estimated annual financial savings.

Since 2003, BSC has experienced both an increased applicant pool and greater student retention.  Although opportunities like these are fortunate and celebrated, they do bring with them challenges when managing carbon emissions.  As the demand for an education at BSC grows, we must meet the programmatic and space needs of the population.  The descriptions below of each source of emissions will include references to the increase of built space on campus and services that benefit our students and faculty but impact the environment.


PURCHASED ELECTRICITY

Description

BSC maintains 18-metered accounts for electricity.  Our provider is National Grid.  Of the 18 accounts, there is one primary metered 13.8 KV service that provides power to 25 of our 35 buildings.  The primary meter represents 97.6% of the electrical power requirements for the campus.  Also, as a point of interest, the eight (8) residence halls on campus provide 2,801 beds in 700,108 GSF.  The residence halls use an annual combined total of approximately 41% of the primary electric annual kWh usage.  

Below is the College’s electric usage since FY03:







BSC ELECTRICAL USAGE (kWh) FY03-FY09




Based on the GHG Inventory, the College’s purchased electricity accounted for 16.3% of our total emissions in 2003 and 17.9% of total emissions in 2009, remaining somewhat constant.  However, due to increased building areas our consumption increased 10.6% or 1,560,192 kWh over the six-year timeframe. This increase has caused a noticeable increase in our emissions due to purchased electricity.  Below please find a chart showing the carbon emissions due to purchased electricity by year.




Changes Since 2003

Since 2003, the College has completed numerous projects that both add to our emissions and reduce our emissions.  Each is described below with the general impact on our emissions.

Campus Center Cafeteria Renovation - Interior renovation to provide modern well lit dining space and new servery arrangement.  Project introduced many more appliances (high efficiency), lighting, etc. for expanded customer base; thus, increasing consumption of electricity, gas, and #6 oil for the production of steam for kitchen use.
 
Burrill Office Complex - New 10,000 GSF temporary modular office space for three academic departments.  Scheduled to be dismantled within the next four years; however, in the meantime, the air conditioning and hot water are electric and natural gas is used for heat.

Pope and Scott Residence Halls - Addition/Renovation - Completed in 2009, these additions provide space for 300 new resident students on campus.  This additional built area results in increases in electricity and #6 oil generated steam for heat and hot water.  

Although both buildings and the project will be LEED certified, no renewable energy systems were utilized.  In addition, part of this project renovated the existing buildings and upgraded systems with more energy efficient heating, ventilation, and hot water systems.  Additions to Pope and Scott Halls could potentially double their utilities consumed.

Burnell Hall – This building was a K-5 elementary school prior to 2007.  Operating hours of use has increased into late afternoon and through evening hours since the 66,728 GSF building was re-purposed as college classrooms and administrative offices.  This building uses natural gas for heat and hot water and electricity.  At this point, less than 10,000 GSF are air-conditioned.
Crimson Hall - This 408-bed residence hall, 300-seat dining hall & server, and conference suite opened in the fall of 2007.  This building is fully air-conditioned and used for summer programs as well.  It is a LEED certified project, however, the net increase in electric consumption and natural gas is significant.

Tower Parking Lot and Quad Lighting - Added additional lighting for safety.

Hart Hall Boiler and Air Handler Replacement – In 2008, two 30-year-old boilers and a roof top air conditioning condenser were replaced with high efficiency units that reduced natural gas and electrical consumption and provided reliable service for occupants.  In 2008, a new domestic hot water unit was installed.

Harrington Hall Chiller Replacement - The steam absorption chiller for this 25,000 GSF academic building was replaced with an electric chiller in the summer of 2009.  Anticipated savings in annual operating costs is approximately $20,000 with a reduction in use of #6 oil and an added reliance on electricity.  This conversion project will result in a net reduction of carbon emissions. 

In addition to these capital and deferred maintenance projects, the College has also instituted operational changes in the past two years to reduce our use of carbon fuels.  The following list is illustrative but not exhaustive.

Maxwell Library Lighting - The lighting in the Maxwell Library is controlled by the EMS (Energy Management System) to turn lighting on and off in relation to library hours, including:  holidays, breaks, and snow days.
Air Handlers and Heavy Equipment is scheduled to match building hours of operation and during breaks equipment is shut down for conservation and maintenance.
Demand Response Program - In partnership with Ameresco, our energy services company, we have entered into an agreement with the ISO-New England for Demand Response.  The College realizes monthly financial revenue and also a reduction of 25% of electric load during an event.
Real-Time Monitoring - Through our expanded Energy Management System, we have instituted a program that continually monitors building loop temperatures, boilers, individual spaces, trending, and temperature allowing for adjustments and programming to best utilize our resources.
Server Virtualization - We have about 150 servers on campus.  Five years ago, we needed 150 different machines with hard drives, power sources, and heat emissions.  But today, using a technology called Virtual Machines; we are hosting 69 servers on just 9 machines with room for growth.  Based on the energy calculator from VMWARE, using this technology for 69 servers, it compares to planting 1,380 trees and taking 104 cars off the highway which results in 456,710 kWh annual server and cooling energy usage.  So far we have virtualized 46% of our servers.
A Network Policy is in effect which turns off computer screens after 10 minutes of inactivity and suspends hard drives after 30 minutes of inactivity. The only exceptions to this policy are servers and a certain set of computers that serve as front-ends, kiosks, and some research lab computers. 
Efficient Use of Classroom Technology - We now have the capability to turn on and off all classroom technology from a central location.  This not only increases the longevity of projectors but also saves power. Currently, the projectors are set to turn off at the end of the day.

Mitigation Proposals to Physical Plant
Load Rolling - Through the use of our enhanced EMS system, the College will implement a program to reduce our peak demand for electricity.  The College will realize savings on the cost and also save on kilowatt-hours that will reduce carbon dioxide emissions in our purchased electricity.
Replace Steam Absorption Single Stage Chillers with High Efficiency Electric Units -Two readily identifiable buildings for this type of mitigation are the Maxwell Library (160,000 GSF) and Boyden Hall (64,000 GSF).  The existing units are 40 and 30 years old respectively, and projected annual operational savings is $200,000.  Projected capital expenditure is $2 million.  This project would result in an increase in electricity usage; thus, the project is duplicated in the Stationary Sources - Residual Oil (#6) section where the reduction in #6 oil is realized.
Photovoltaics (PV or Solar Panels) – BSC has completed five feasibility studies for placing and integrating photovoltaics on campus buildings.  The initial capital costs have begun to lessen and the payback period is becoming more attractive.  Below is a summary of the studies:

	Item
	Description of Item
	Cost Benefit Analysis

	Installation of Photovoltaics - Burnell Hall
	129 kW proposed on new (less then five years since install) roof, use of flexible roofing panel that integrates with existing PVC roof
	PV Project Cost:  $1,202,689; BSC Capital Investment:  $834,823; Potential Rebates:   $367,866;Payback 15yrs.; Annual Renewable Energy Generation: 140,011 kWh/yr.  (Source:  6/2008 Solar Integrated proposal)

	Installation of Photovoltaics -      Hart Hall
	31.681 kWdc proposed on new (less then five years since install) roof; use of flexible roofing panel that integrates with existing PVC roof
	PV Project Cost:  $365,601; BSC Capital Investment:  $259,786; Potential Rebates:  $105,815; Payback 15 yrs.; Annual Renewable Energy Generation:  34,152 kWh/yr. (Source:  6/2008 Solar Integrated proposal)

	Installation of Photovoltaics -     Pope Hall
	 56 kW
	Project Cost:  $518,000; generating 57,000 kWh annually

	Installation of Photovoltaics -     Scott Hall
	 42 kW
	Project Cost:  $383,000; generating 42,100 kWh annually


	Installation of Photovoltaics -      East Hall
	26.2 kWdc 10% Solar Insulation proposed on 2002 Sarnafil roof (crystalline technology)
	950,769 kWh used annually; % PV offsets usage: 3.3%; thus, annual renewable energy generation:  31,375 kWh - need to confirm my thinking; Utility Costs:  $82,717/yr.; Savings/yr.:   2,768 (Source:  June 2006 report by Timeless Technologies for MA DOER, based on 2003 utility data)

	Installation of Photovoltaics -Crimson Hall
	102.9 kWdc 10% Solar Insulation proposed prior to construction of new building (crystalline technology)
	Annual savings of $21,245 projected based on size of array; 124,905 kWh would be projected annual renewable energy generation (Source:  June 2006 report by Timeless Technologies for MA DOER, based on 2003 utility data)

	Installation of Photovoltaics -     Kelly Gymnasium
	8 kW line-tied PV array, with 60 Hz isolation transformer using Powerlite PG8 Power Guard units
	Expected annual renewable energy generation: 10,400 kWh; Total Cost:  $132,841; Rebate potentially:  $45,000; 153.2 yr. payback (Source:  Ameresco ECM Overview 2006)



In the summer of 2009, 12 PV parking lot fixtures were installed in the temporary Science Lot.  This installation serves as both a mitigation of purchased electricity and a pilot program for future parking lot lighting retrofit projects.
Campus-Wide Energy Policy – Currently, the College has a Green Building Policy and an Energy Star Procurement Policy.  There is an opportunity to create and enforce an energy policy once the load rolling and energy management system use is optimized.  This mitigation strategy will result in behavior modification and education on the part of campus users. Also included will be a shared equipment requirement, motivational energy conservation challenges, all in conjunction with the Center for Sustainability and their educational efforts geared toward our students toward climate neutrality.  A section dedicated to the efficient use of college facilities by campus visitors is necessary and development of a carbon neutralization goal for planning and construction would be beneficial.  There is a huge opportunity to impact behavioral change by developing a dedicated Residence Hall Energy Program.
Energy Conservation Project (Phase Two) - In 2007, BSC completed an $11 million Energy and Water Conservation Project with Ameresco.  We completed 24 energy conservation measures, including:  EMS system expansion; replacement of thousands of steam traps, light bulbs, and ballasts; new boilers; windows; etc.  The time is now for initial planning and funding for a second energy conservation project.  The strategic time for implementation is in 2013 with the opening of the new Math and Science Complex.  Initially, the College needs to conduct another energy audit to identify opportunities.  The following is a list of action items related to purchased electricity:
Additional EMS controls
Lighting and Lighting controls
Pool Cover
Solar FHW/DHW Systems 
Exterior LED Lighting Retrofit
If a larger comprehensive energy conservation project is not realistic, then each of these measures is to be studied and implemented independently to further reduce campus emissions related to purchased electricity.
Retro-Commissioning - Staff in the Facilities Management and Planning Department have identified buildings in dire need of retro-commissioning, a method for investigating how and why a building’s systems are operated and maintained and for identifying ways to improve overall building performance (http://www.cee1.org/cee/mtg/6-06_ppt/peci.pdf).  A program such as this will reduce energy use through proper and improved operational strategies.

Energy Efficient HVAC System in Data Center - We are in the process of upgrading the decades old HVAC system in the Boyden Server room with modern and energy efficient HVAC systems. The proposed design for the AC unit is such that when the temperature of the outside air is below a certain degree, the AC condenser unit will use outside air to chill the water to maintain the optimal temperature for the servers.
Networked Printers - We are moving away from the use of desktop/personal printers and moving toward having each department networked to a single printer.  Personal and desktop printers are not only less efficient but also consume power, paper, and ink cartridges all of which have implications on the environment.  We are also looking to adding or upgrading printers to have duplex printing capability and the default set to double-sided.
Mandate use of Laptop in lieu of Desktop PCs-There is a difference in the electricity consumption between laptops and desktops.  The approximate electricity consumption for:

One laptop is: 23.9 kWh/year
One desktop is 300.3 kWh/year
These numbers have been calculated using the energy calculator provided at                    www.eu-energystar.org.  The assumption is that laptops and desktops run for 8 hours/day in “on” mode, 2 hours/day in “standby” mode, and 14 hours/day in “off” mode.  We currently have about 306 laptops and 429 desktops for faculty and staff.  Based on these numbers the College’s electricity consumption for desktops used by faculty and staff would be approximately 128,829 kWh/year or less than 1% (.79%) of the campus total purchased electricity per year.  If all these desktops were replaced with laptops moving forward (based on the refresh schedule), within the next 3-4 years the electricity consumption could be reduced to 10,253 kWh/year. This recommendation is to consider replacing end of life desktops with laptops that are more energy efficient than desktops.  Although this mitigation plan is relatively minor in relationship to the total emissions due to purchased electricity, the effort is extremely visible and would provide a huge educational tool.


STATIONARY SOURCES - RESIDUAL OIL (#6)

Description

Residual Oil (#6-1%) is used by the Power Plant steam boilers to create high pressure (120 lbs.) steam for underground distribution to the major buildings on the west side of the campus.  A total of 863,752 GSF of building space is serviced by the steam.  Steam is used for heating, air conditioning, kitchen cooking and dishwashers, and domestic hot water.  Steam is used in the three residence halls on west campus for heat and hot water only.   

Below are pie charts showing the emission percentages of #6 oil, natural gas, and propane (in kgCO2) that account for our 2003 and 2009 stationary sources of carbon emissions.



						


Based on the GHG Inventory, the College’s stationary source of #6 oil accounted for 28.6% of our total emissions (kgCO2) in 2003 and 20.8% of total emissions (kgCO2) in 2009.  The College’s use of #6 oil has decreased; thus, our emissions have decreased.  Of note is the fact that we have increased the physical size of our campus over this same period of time. 


Changes Since 2003

The chart below shows both the gallons of #6 oil purchased by year and the gallons of #6 oil combusted per year.






#6 Oil (Gallons) Bought & Burned FY03-FY09



The reduction in #6 oil combusted is directly attributable to steam trap replacement, West Campus heating system upgrades and controls, and to the new digital control panel for all three boilers and ancillary equipment installed at the Power Plant as part of the Energy and Water Conservation Project.  Prior to this upgrade, the 40-year-old Power Plant used the original Bailey Control System for the boilers and burners.  In addition to the savings in the use of #6 oil, the College also has reduced repair costs of almost $60,000 annually due to this project.  
As mitigation projects are proposed, studied, and implemented to reduce emissions from the stationary source-# 6 oil, it is important to note that the Power Plant only provides steam to 13 buildings on the West Campus.  BSC is bisected by a commuter railroad.  The East Campus buildings use natural gas for heating, hot water, and kitchens.  Mitigation projects for reduction of #6 oil emissions will focus primarily on the West Campus infrastructure and facilities.  As with all mitigation proposals, the costs and benefits must be studied in far more detail during the next few years.

Mitigation Proposals to Physical Plant
Window Replacements - Many campus buildings still retain the single pane originally installed windows from the 50’s, 60’s, and 70’s.  An envelope study focusing on windows may provide valuable analysis on initial cost, payback and energy savings, with recommended priorities.  Two obvious choices would be the Rondileau Campus Center and the Maxwell Library.  Kelly Gymnasium was recently retrofitted from single pane glazing to the translucent Kalwall system.  Energy savings during the next year will be monitored and reported.
Replace Steam Absorption Single Stage Chillers with High Efficiency Electric Units - Two readily identifiable buildings for this type of mitigation are the Maxwell Library (160,000 GSF) and Boyden Hall (64,000 GSF).  The existing units are 40 and 30 years old respectively, and projected annual operational savings is $200,000.  Projected capital expenditure is $2 million. This project would result in a reduced use of #6 oil, but will create an increase in electrical consumption; thus, it is described above in the Purchased Electricity section as well.
Convert Power Plant from #6 Oil to Natural Gas - Presently the Power Plant maintains four 30,000-gallon underground storage tanks of #6 oil.  Due to the new controls and aggressive management of the system, we have burned less than 700,000 gallons for the last two years.  With the gradual conversion of West Campus steam absorption chillers to electric chillers, the reliance on the Power Plant is significantly diminished during the summer months.  By removing the air conditioning in major campus buildings from the Power Plant, the remaining steam fed summer operations include hot water in residence halls and two other buildings and the Campus Center Cafeteria and Flynn Dining Commons kitchens for cooking and dishwashing.  
The College should analyze the cost and benefits of converting the entire steam generating function to natural gas, with a requisite reliable back up source included.  As part of the new Math and Science Complex slated for completion in 2012, a new 4” gas line has been installed to the Power Plant for use by the Math and Science Complex.  This line would serve the needs of steam generation as well.  
A new 25,000 lb./hr. boiler to replace the existing 40-year-old boilers in the Power Plant would be a more efficient way of providing for the reduced summer demand for steam and also meet 95% of our steam needs for west campus buildings year round.  This new boiler could use natural gas for combustion, decreasing our #6 oil usage by 95%, and despite the increase use in natural gas, would still decrease our stationary source emissions by as much as 30%.
Summertime Use Policy - Similar to the policy proposed under the stationary source section on natural gas, some components of a Summertime Use Policy could include turning off all residence halls on West Campus that are utilizing steam for hot water in the summer and focus summer activities on East Campus, and shut down kitchens on West Campus completely.
Energy Conservation Project (Phase Two) – This project is also referenced under the mitigation projects for purchased electricity. In 2007, BSC completed an $11 million Energy and Water Conservation Project with Ameresco.  We completed 24 energy conservation measures, including:  EMS system expansion; replacement of thousands of steam traps, light bulbs, and ballasts; new boilers; windows; etc. The time is now for initial planning and funding for a second energy conservation project.  The strategic time for implementation is in 2013 with the opening of the new Math and Science Complex.  Initially, the College needs to conduct another energy audit to identify opportunities.  The following is a list of action items related to Residual Oil (#6):
Additional EMS controls
Mechanical Room/Space Temperature Heat Recovery 
Pool Cover
Solar FHW/DHW Systems 
Geothermal 
If a larger comprehensive energy conservation project is not realistic, then each of these measures is to be studied and implemented independently to further reduce campus emissions due to purchased electricity.

STATIONARY SOURCES - NATURAL GAS

Description

Bay State Gas Company is the College’s local distribution company (LDC) and HESS Energy is the supplier of the commodity.  Currently, natural gas enters the majority of campus buildings.  Its use is predominantly on East Campus because the steam system does not extend under the rail line that bisects our campus.  Of the total built space on campus, 822,158 GSF of buildings use natural gas for heating and hot water and the remaining uses are for kitchens, dryers, generators, and lab benches (East and West Campus).  All hot water is provided by natural gas.  Five of the College’s residence halls (Crimson Hall, Shea/Durgin Hall, Miles/DiNardo Hall, Great Hill Apartments, and East Hall) are serviced with natural gas because they are located on East Campus.  This represents well over 55% of all natural gas consumed on the entire campus. 

Below are pie charts showing the emission percentages of #6 oil, natural gas, and propane (in kgCO2) that account for our 2003 and 2009 stationary sources of carbon emissions.  As a stationary source, the emissions from propane are negligible.




						



Based on the GHG Inventory, the College’s stationary source of natural gas accounted for 6.895% of our total emissions (kgCO2) in 2003 and 6.788% of total emissions (kgCO2) in 2009.   The College’s use of natural gas has decreased slightly.  Of note is the fact that we have increased the physical size of our campus over the same period of time. 


Changes Since 2003

As outlined previously, since 2003, the College has added considerable built space on East Campus that is primarily served by natural gas, including, a 300-bed residence hall, 106,050 GSF athletic and academic facility, a 400-seat dining hall, and the 40,165 GSF Operations Center.  Renovations on West Campus have also adjusted the use of natural gas in a smaller amount.

Assorted pieces of mechanical equipment have been replaced with high efficiency gas units over the past two years.  Since 2007, we have added Crimson Hall that includes 408 new beds, a 300-seat dining room and servery, and a conference suite.  Also, two additions of accessible student apartments will be added to the Great Hill Apartment Complex in the fall of 2010.

The following chart shows the College’s natural gas use since FY03:















Mitigation Proposals to Physical Plant
Increased Controls - In order to reduce natural gas use on campus, an enhanced level of control and monitoring on the buildings must be implemented.  All campus buildings are connected to the centralized Energy Management System, presently provided by Johnson Controls/Metasys.
Through close monitoring, the controls for natural gas powered equipment can be programmed to operate only when needed, at appropriately reduced rates, and maintain user comfort.
Summertime Use Policy - Similar to the policy proposed under the stationary source section on residual oil (#6), a Summertime Use Policy for natural gas would consider ideas such as requiring that summer use be limited to the buildings on East Campus, thereby, potentially shutting down the two kitchens on West Campus.  Once all summer residents are situated on East Campus, the policy’s next step would be to mandate that buildings are fully occupied for residential use or at least set a minimum percentage of occupancy necessary before another residence hall is brought back on-line.  Efficient and controlled use of residence halls with electric air conditioning is an essential part of this policy.
STATIONARY SOURCES - PROPANE
Description

Between 2003 and 2007, the College’s use of propane was restricted to use by the Art Department; and since 2007, the College is no longer reporting any use of propane.


CONCLUSION – UTILITY MITIGATION

The chart below summarizes each of the proposed mitigation strategies for purchased electricity and stationary sources described previously, identifies a total project budget, and potential emission reductions.


	MITIGATION PROJECT
	TOTAL PROJECT BUDGET
	EMISSION REDUCTIONS (MT)

	 
	
	Purchased Electricity
	Stationary Sources -  Residual Oil (#6)
	Stationary Sources - Natural Gas

	Load Rolling
	.00
	419
	58
	54

	Chiller Replacement –     Boyden Hall
	$714,000
	
	123
	

	Chiller Replacement –   Maxwell Library
	$1,225,000
	
	171
	

	Photovoltaics 
	(w/rebates)
	
	
	

	Burnell Hall
	$834,823
	59
	
	

	Crimson Hall
	$280,000
	52
	
	

	East Hall
	$249,000
	13
	
	

	Hart Hall
	$259,786
	14
	
	

	Kelly Gymnasium
	$97,841
	4.4
	
	

	Pope Hall
	$418,000
	24
	
	

	Scott Hall
	$383,000
	18
	
	

	Energy Policy
	.00
	105
	
	

	Energy and Water Conservation Project  (Phase Two)
	$5,000,000
	838
	116
	164

	Retro-Commissioning (8 bldgs)
	$1,500,000
	126
	116
	109

	Laptops in lieu of Desktops
	.00
	49
	
	

	Window Replacements
	
	
	
	

	Maxwell Library
	$1,500,000
	
	88
	

	Rondileau Campus Center
	$2,000,000
	
	82
	

	Convert Power Plant From #6 Oil to Natural Gas
	$650,000
	
	2,743
	

	Summertime Use Policy
	.00
	42
	70
	11

	Increased EMS Controls
	.00
	21
	23
	27




Potential  Sub Total Reductions		        	      1,784.4           3,590	    365
Potential Total Emissions Reductions	5,739.4
Savings shown are net for each mitigation project

TRANSPORTATION MITIGATION
This portion of the mitigation section addresses the transportation impact on our carbon emissions.  The chart below, taken from the CA/CP Calculator, provides a clear picture of the major impact that the transportation by our students, faculty, and staff has on this institution’s carbon emissions.  Transportation is the single largest contributor to our emissions inventory.


Total Emissions by Sector (Metric Tonnes eCO2)



Transportation has impacts that go far beyond climate change and air pollution. The ultimate goal would be to eliminate the use of fossil fuels and use only renewable energy to power our vehicles.  Until that time comes, the threat of pollution caused from burning fossil fuels will always exist.  However, there are ways in which we can drastically reduce our need for fossil fuels in transportation.  The goal of this portion of the BSC Climate Action Proposal is to recommend strategies that would lead to a decrease in diesel fuel and gasoline consumption.  Each of which are primary changes needed to reduce dangerous greenhouse gas emissions.  
Commuting plays an enormous role in the increase of vehicles on our highway systems and in our neighborhood streets. This leads to the construction of new roads and highways, thereby, depleting huge amounts of land and placing financial burdens on state and local budgets. The use of College owned vehicles and leased vehicles also play a role in contributing to our carbon footprint albeit in a less dramatic fashion but still a significant contributor.  
[bookmark: _Toc242685545]53.5% of the College’s 2009 total carbon footprint is attributed to transportation.  Taking the data provided in the CA/CP Calculator, this breaks down as shown and is directly related to energy consumption in MMBtu as well:

2009 Total Emissions by Transportation Sector (Metric Tonnes eCO2)


2009 Energy Consumption by Transportation Sector (MMBtu)


The transportation mitigation section of this report is divided into three sections.  Each of the three sections:  University Fleet, Student & Faculty/Staff Commuters, and Air Travel are organized in the same way.  Each section will begin with a brief description of the current situation, changes that are currently underway, and mitigation strategies and proposals applicable to each transportation sector.

The ACUPCC Task Force at Bridgewater State College has established goals of reducing total 2003 emissions by 50% by 2035 and 100% by 2050.  These are ambitious goals. However, this vision for the future reflects the College’s strategic goal to serve as an agent of social justice and sustainable practices, instilling in all members of the College community a deeper understanding of the impact they each have on the greater good and our world.   

These goals can only be achieved through a combination of utility and transportation mitigation projects, initiatives through education, and the purchasing of offsets.  Practicality suggests that the 2035 goal of 50% reduction will be achieved through 35% utility and transportation mitigation projects and 15% purchased as offsets. The goal for carbon neutrality in 2050 will ultimately be the responsibility of the next generation; however, the College hopes the efforts driving us through 2035 will provide a solid foundation upon which this vision can be actualized. 
In November 2009, the College completed a comprehensive Transportation Services Assessment by the consulting firm, Vanasse Hangen Brustlin, Inc. (VHB). The purpose of the transportation assessment was to provide the College with a clear picture of the transportation systems as they currently exist and outline ways to improve services as the College continues to grow and expand both the physical campus and the academic missions of the College.  The findings and conclusions within this study have been and will continue to be a key resource in directing the College towards a more sustainable transportation plan.   Specific mitigation proposals identified in the assessment are summarized in the sections to follow.










UNIVERSITY FLEET
Of the 20,197 metric tonnes of emissions from the transportation sectors on campus, 3% is attributable to the College fleet.  This sector of our emissions has a relatively minor impact on actual emissions; however, the College fleet serves as a constant reminder of our efforts at waste or reduction.  As such, the potential impact of the mitigation proposals may be far reaching and effect our student and faculty/staff commuting habits.



Description 

The following table reflects the inventory of the existing College fleet.        


	YEAR
	MAKE & MODEL
	DEPARTMENT
	FUEL TYPE
	MPG

	2000
	FORD Taurus Wagon
	Admissions
	Unl
	18-25

	2000
	FORD Econoline Van E250
	Carpentry
	Unl
	12

	2001
	FORD Econoline Van E250
	Carpentry
	Unl
	12

	2008
	FORD F250 Pickup
	Carpentry
	Unl
	12

	1994
	FORD Econoline Van  E250
	Electrical 
	Unl
	12

	2001
	FORD Econoline Van  E250
	Electrical 
	Unl
	12

	2006
	FORD Econoline Van  E250
	Electrical 
	Unl
	12

	1996
	Chevy Fleetside Pickup
	FMP
	Unl
	12

	2004
	JEEP Wrangler
	FMP
	Unl
	14

	2005
	JEEP Wrangler
	FMP
	Unl
	14

	2007
	FORD Ranger
	FMP
	Unl
	14

	2009
	Smart Car/Recycling
	FMP
	Unl
	27

	1994
	FORD F350 Diesel Stake Body
	Garage
	Die
	6

	2004
	FORD F350 Diesel Stake Body
	Garage
	Die
	8

	2008
	FORD F350 Pickup Truck
	Garage
	Unl
	8-10

	1995
	FORD F350 4X4 Dump-Diesel
	Grounds
	Die
	8

	1998
	John Deere #540
	Grounds
	Die
	 

	1998
	FORD Packer Truck
	Grounds
	Die
	8

	2000
	FORD F250 Pickup
	Grounds
	Unl
	8-10

	2000
	FORD F250 Pickup
	Grounds
	Unl
	8-10

	2000
	FORD F350 Dump
	Grounds
	Unl
	8

	2001
	PACE Utility Trailer
	Grounds
	Unl
	 

	2006
	FORD F350 Pickup
	Grounds
	Unl
	8-10

	2006
	FORD F450 Dump-Diesel
	Grounds
	Die
	5

	2006
	FORD F350 Pickup
	Grounds
	Unl
	6

	2008
	FORD F450/Sander
	Grounds
	Unl
	8-10

	2008
	John Deere 310SJ
	Grounds
	Die
	 

	1987
	CHEVY Pickup
	Res/Life
	Unl
	12

	1993
	FORD Econoline Van E250
	Res/Life
	Unl
	12

	1993
	Plymouth Acclaim
	Res/Life
	Unl
	12

	2001
	FORD F250 
	Res/Life
	Unl
	12

	2001
	FORD Econoline Van E250
	Res/Life
	Unl
	12

	2001
	FORD Econoline Van E250
	Res/Life
	Unl
	12

	2001
	FORD Econoline Van E250
	Res/Life
	Unl
	12

	2003
	FORD Econoline Van E250
	Res/Life
	Unl
	12

	2008
	FORD Econoline Van E250
	Res/Life
	Unl
	12

	2009
	FORD Ranger
	Res/Life
	Unl
	13-18

	1994
	JEEP Wrangler
	HVAC
	Unl
	14

	2000
	FORD Econoline Van E250
	HVAC
	Unl
	12

	2001
	FORD Econoline Van E250
	HVAC
	Unl
	12

	1994
	FORD Econoline Van E250
	IT
	Unl
	12

	1995
	FORD Econoline Van E250
	IT
	Unl
	12

	2007
	FORD Freestyle Van
	IT
	Unl
	18

	1995
	BUICK LeSabre (Green)
	CRIM
	Unl
	16

	1995
	FORD Econoline Van E250
	CRIM
	Unl
	12

	2000
	FORD Econoline Club Van
	CRIM
	Unl
	8

	2006
	E350 Cut-a-way Van
	CRIM
	Unl
	5

	2006
	FORD Econoline Van E250
	Locksmith
	Unl
	12

	2001
	FORD Econoline Van E250
	Mailroom
	Unl
	8

	1995
	FORD Club Wagon Van
	Paint
	Unl
	8

	2001
	FORD Econoline Van E250
	Plumbing
	Unl
	12

	2004
	Utilities Trailer
	Plumbing
	Unl
	 

	2006
	FORD Econoline Van E250
	Plumbing
	Unl
	12

	1994
	FORD F350 Pickup
	Power Plant
	Unl
	10

	2000
	FORD F350 Utility
	Power Plant
	Unl
	10

	2001
	FORD Pickup F250
	Power Plant
	Unl
	12

	1995
	FORD Crown Victoria
	Campus Police
	Unl
	13

	1996
	CHEVY Fleetside Pickup
	Campus Police
	Unl
	11

	1999
	FORD Crown Victoria
	Campus Police
	Unl
	8

	2000
	FORD Crown Victoria
	Campus Police
	Unl
	8

	2000
	FORD Crown Victoria
	Campus Police
	Unl
	8

	2001
	FORD Econoline Club Van 
	Campus Police
	Unl
	2

	2001
	FORD Econoline Van
	Campus Police
	Unl
	3

	2001
	Ford Ambulance
	Campus Police
	Die
	4.5

	2002
	FORD Econoline Club Van 
	Campus Police
	Unl
	4.5

	2004
	FORD Econoline Club Van 
	Campus Police
	Unl
	1.7

	2004
	Ford Econoline Club Van
	Campus Police
	Unl
	8.2

	2005
	FORD Crown Victoria
	Campus Police
	Unl
	2.9

	2005
	FORD Crown Victoria
	Campus Police
	Unl
	5.2

	2005
	FORD Crown Victoria
	Campus Police
	Unl
	1.7

	2005
	FORD Crown Victoria
	Campus Police
	Unl
	3.6

	2005
	FORD Crown Victoria
	Campus Police
	Unl
	8

	2006
	FORD Econoline Club Van
	Campus Police
	Unl
	2.9

	1995
	BLUEBIRD (25ps) Minibus
	Transportation
	Die
	7.5

	2000
	FORD Taurus
	Transportation
	Unl
	18-25

	2000
	FORD Taurus
	Transportation
	Unl
	18-25

	2000
	FORD Taurus
	Transportation
	Unl
	18-25

	2006
	FORD Taurus
	Transportation
	Unl
	18-25

	1991
	DODGE Van (15p)
	Transportation
	Unl
	12

	2006
	FORD Van (12p)
	Transportation
	Unl
	13

	1997
	FORD Van (15p)    S 
	Transportation
	Unl
	12

	1997
	FORD Van (15p)    N 
	Transportation
	Unl
	13

	2000
	FORD Van (15p)    N1
	Transportation
	Unl
	12

	2000
	FORD Van (15p)    N2
	Transportation
	Unl
	13

	2000
	FORD Van (15p)    N3
	Transportation
	Unl
	14

	2006
	FORD Van (15p)    N4
	Transportation
	Unl
	14

	2007
	FORD Van (15p)    N5
	Transportation
	Unl
	14

	2007
	FORD Van (15p)    N6
	Transportation
	Unl
	15

	2008
	Chrysler Town and Country 
	President's Car
	Unl
	14




The College fleet is managed by use and each has a different set of needs and uses and potential replacement and reduction strategies to apply in the mitigation proposals.  The charts below are a sample from each use type selected due to the miles driven on the type of vehicle and frequency of use.  These vehicle types will be used for comparison in the mitigation proposal section.

On-Campus Fleet

The On-Campus Fleet is comprised of trade shop vans and trucks.  As of this writing, the College maintains separate trade shop and staff vehicles for residence halls and all other buildings and grounds on campus.  The following is a summary of these vehicles, their fuel efficiency, and emissions based on 15,000 miles traveled per year:


	 
	Quantity
	EPA MPG
	Fuel Cost/       Yr./Vehicle
	Average Acquisition Cost
	Annual eCO2/  Yr./Vehicle
	EPA Score

	Ford Econoline Van
	26
	12
	$2,860
	$19,000
	13.1
	0

	Ford/Chevy F250/350 Pickup
	12
	6/12
	$2,228
	various
	13.1
	0

	Ford F450 Pickup (diesel)
	6
	8
	$2,360
	various
	n/a
	0

	Ford Ranger
	3
	14/16
	$1,683
	$16,000
	8
	6




Off-Campus Travel Fleet

The Off-Campus Travel Fleet is comprised of vans for student academic and athletics trips and a small number of passenger cars for faculty/staff use and one station wagon for admissions.  The following is a summary of these vehicles, their fuel efficiency and emissions based on 15,000 miles traveled per year:


	 
	Quantity
	EPA MPG
	Fuel Cost/       Yr./Vehicle
	Average Acquisition Cost
	Annual eCO2/  Yr./Vehicle
	EPA Score

	Ford Taurus
	4
	18/25
	$1,835
	$21,928
	9.2
	6

	Ford Club 15 Passenger Vans
	8
	 12/14
	$2,080
	$18,000
	12.2
	3




Campus Police Vehicles


	 
	Quantity
	EPA MPG
	Fuel Cost/       Yr./Vehicle
	Average Acquisition Cost
	Annual eCO2/  Yr./Vehicle
	EPA Score

	Ford Crown Victoria
	9
	8/13
	$2,356
	$30,999
	12.2
	1




Changes to University Fleet Since 2003
Since 2003, the College has purchased 33 new vehicles, in other words we have increased our fleet by 55%.  In this time frame, the student body has increased by 7.4% and full-time faculty have increased approximately 15%.  Our vehicle maintenance program for the on-campus and off-campus travel fleet is in-house, and we have surplused or disposed of 9 vehicles in the same 6-year time frame.
The focus of the Facilities Management and Planning (FMP) - Transportation Services Office is to research alternative fuel-efficient vehicles and incorporate them into the fleet of trade shop vehicles.  A first step was the purchase of a “Smart Car” which is used by the entire department for intra-campus travel.  This vehicle is categorized as an “Ultra Fuel Efficient Vehicle.” The Smart Car gets up to 45 mpg and is visible on campus by the logo “Go Green with BSC" on both door panels. The smart car is a valuable tool for the College to display its commitment to sustainability and will be the main attraction at many major events on campus such as Sustainability Day and all other "Green Events". 

University Fleet Mitigation Proposals
Fleet Replacement - In keeping with the goal of reducing our net emissions by 50% by 2035, the College seeks to replace the current fleet of 77 low efficiency vehicles.  This will be done through a combination of reduction in fleet size by 30% and committing to the purchase and use of alternative fuel vehicles, such as: electric and hybrid electric vehicles and low emitting fuel-efficient trade shop vehicles.  
Getting old low MPG vehicles off the road and implementing a replacement plan that is funded yearly will help to keep the College fleet up-to-date and contribute to meeting the goal of carbon neutrality.  
In order to replace existing vehicles with new, efficient, or alternative fuel vehicles, the three areas of use of the College fleet will need to look at their respective operations as follows:
On-Campus Fleet
Research different alternative low carbon fuel vehicle options to introduce into college fleet trade shop vehicles by the end of fiscal year 2010 
Research vehicle type currently used in the trade shops and take necessary steps towards reducing entire fleet by 30%
Research ways in which shops can do business in a more effective and efficient manner with the reduced fleet
The College grounds shop utilizes various types of equipment that use both gasoline and diesel fuel.  This represents 548 gallons of unleaded gasoline and 2,214 gallons of diesel/year (FY09 data).  Working in a more sustainable manner where equipment is not idling while not in use and maintaining equipment daily so that it is running at peak performance could result in an annual reduction of emissions 
Create a timeline and financing plan that will lead to a more sustainable fleet
The chart below identifies proposed replacement vehicles for the on-campus vehicles.

As an example, if the College were to reduce the quantity of vans by 30% and replace the 26 existing Ford Econoline vans used by the trades staff with 26 Ford Connect vans, there is the potential to reduce the emissions from 288 metric tonnes to 158 metric tonnes a year, or a 45% emission reduction per year.  

In regards to the 12 existing pickup trucks used by trade staff, there are a few options to consider before reducing the quantity of vehicles and changing the type.  However, as a proposal for further consideration, the College could consider replacing all 12 pickup trucks with more fuel-efficient trucks and determining which functions of the operations and maintenance require a heavy-duty truck.  

Our research has indicated the potential exists to reduce our current 129.7 metric tonnes of emissions per year to replacement vehicles identified above that may emit as little as 98 metric tonnes a year.  

If results of the review suggest a different type of vehicle could be used, then the plan to implement this change could occur over time.

Off-Campus Travel Fleet
Create a timeline and financing plan to slowly reduce and eventually deplete college fleet
Other options include the purchase of four new hybrid vehicles or low emitting fuel vehicles to replace current fleet  
Replacement of aging 15-passenger van fleet; possible reduction of carbon by       15 metric tonnes
The FMP - Transportation Services Office currently operates four staff cars: Ford Taurus Sedans and eight Ford Club 15 passenger vans. The Admissions Office utilizes one Ford Taurus Wagon.  Two replacement vehicles have been identified for the Ford Tauruses, but as of this writing, no replacement vehicles have been identified for the 15 passenger vans that are critical to our academic programs.




Based on 15,000 MPY 


When considering the total campus emissions or even just the net emissions from the entire transportation sector, these replacements will not create noticeable reductions in our inventory, but they are sustainable and they are a clear example of the College’s commitment to carbon neutrality.


Campus Police Fleet 

College safety is paramount and the requirements of police vehicles must be met. However, review of other climate action plans has indicated a trend toward the use of Ford Escape Hybrids as College Police vehicles.  





The Campus Police currently uses nine Ford Crown Victorias, creating a total annual carbon emission of 100 metric tonnes.  If all were replaced with Ford Escape hybrids, the potential exists to reduce their emissions by 57 metric tonnes per year.  

In conclusion, a vehicle replacement plan for the entire college fleet could potentially lower the 2009 emissions of 555 metric tones to 280.3 metric tonnes, an emission reduction of 50%.  As applied to the total transportation emissions of 20,197, this replacement plan would provide 1.3% reduction toward our goal of 35% through mitigation only.

Implement Car Sharing Program

Zipcar is the world’s largest car sharing and car club service.  It is an alternative to traditional car rental and car ownership.  Through implementation of this program, vehicles are available for rent by students, faculty, and staff. 

Environmental Impact:
By encouraging people to share a small fleet of cars on campus instead of individuals driving their own cars, the amount of cars on the road is reduced. 
Fewer cars lead to a decrease in carbon emissions and gas consumption—both critical changes needed to reduce dangerous greenhouse gas emissions.  Zipcar estimates that each of its cars takes roughly 15 to 20 other cars off the roads.
How to Achieve:

College could subsidize this service (limitations on use would be set)
College could provide access on campus but not subsidize the cost

Cost:
A revenue guarantee of $1,500/month for a fuel-efficient car and $1,600/month for a hybrid.  The revenue guarantee would be removed if the minimum revenue requirement is met for two consecutive quarters and would never be reinstated.
The normal application fee for each member would be waived and the annual membership fee would be credited to driving fees in the first 30 days. 
Weekday rentals would cost $8/hour and $66/day, and weekend rentals would cost $9/hour and $72/day. 
To meet the $1,500 revenue minimum, each vehicle would need to be rented an average of approximately six hours/day, seven days/week.  The comparative costs for Zipcar versus private rental, reimbursement for personal use of a car, or for use of a fleet vehicle are difficult to assess because costs vary by length of the rental period and/or distance traveled.  Trips that average 15 or more miles per hour would be cheaper with Zipcar than reimbursement of $0.55/mile for personal use.  Zipcar rentals for a few hours would also be cheaper than the daily fee for a car rental agency, which currently runs $32/day for a compact car and $39.99/day for a standard.  Rentals for a full day would be cheaper through a car rental agency.   
Lease Options for Campus Police Vehicles-
The flexible structure of lease/purchase financing can aid a governmental unit by allowing them to stretch out the payments for the acquisition of the equipment over its useful life. This flexibility permits the governmental unit to acquire the needed equipment even when the total purchase price may be too large to finance in a single year's budget but yet too small to issue a bond.
 
Note: this information was provided by Ford Credit Municipal Finance Program through MHQ-Ford.
Intra-Campus Shuttle - The FMP - Transportation Services Office offers a free intra-campus shuttle service and limited off-campus service to all local town residents and all college faculty, staff, and students.  Increased demand for off-campus service has been addressed in the transportation study and is currently being researched and explored.
Alternative Fuel           
The College switched to biodiesel on July 1, 2007.  The transition started with B-1, now B-5, with expectations of B-20 in the near future.  Emission savings, 3% (B-5) to 11% for B-20 will be realized.
Further mitigation of our emissions due to the College fleet will be realized through the use of a B20 blend of biodiesel in all state owned and leased vehicles and equipment.  Currently, the College fleet is using B5 blend and as manufacturer warranties improve to include higher blends and older vehicles and equipment are replaced, it is the intention to move towards 100% biodiesel. 
The use of biodiesel blends in all trucks on campus will continue.  There are many reasons to have both electric cars and biofuels.  Both improve on the environmental impacts and both fulfill different needs.  As a benefit to the environment, it is important to have as diverse an energy/transportation portfolio as possible.  As new technology is developed, the College will continue to study the effects on the fleet and make the necessary purchases over time to include this new technology in the fleet.
BSC students have been engaged in biodiesel research projects since 2002 and have developed the technical know-how to synthesize and test biodiesel made from BSC waste vegetable oil.  Furthermore, BSC students have completed a realistic and effective cost-benefit analysis to evaluate the environmental, health and safety, educational, economical, and community outreach aspects of producing biodiesel at BSC from our own waste cooking oil.  The on-going research of BSC students will serve as a model and teaching tool in helping colleges and universities decide whether it is practical to build and sustain a 100-gallon biodiesel plant from an economic, environmental, and educational standpoint.  BSC students can also serve as a resource to the regional community and share their knowledge with the Town of Bridgewater and regional high schools.  
Based on 2007-2008 data, BSC disposes of 23,000 lbs. (about 3,000 gallons) of waste vegetable oil each year.  BSC diesel vehicles and equipment used 18,839 gallons of 5% blend biodiesel in 2007.  A 5% blend amounts to about 940 gallons of biodiesel.  Assuming that the minimum chemical conversion efficiency (% yield) of WVO to biodiesel is 80%, we could produce at least 2,400 gallons of biodiesel.  This 5% blend is required by law in Massachusetts with a set goal for 15% blends by 2010.  At 15%, BSC would need about 2,800 gallons of biodiesel so we could produce all of the BSC biodiesel needs from our own WVO.
This proposed mitigation strategy is more thoroughly outlined and documented in the Educational, Research, and Community Outreach Efforts section of the proposal. 
No Idling Policy
MGL, Chapter 90, 16A and 310 CMR, 7.11: 
“No person shall cause, suffer, allow, or permit the unnecessary operation of the engine of a motor vehicle while said vehicle is stopped for a foreseeable period of time in excess of five minutes.”  This statute needs to be enforced immediately on the BSC campus.  Hundreds of gallons of unleaded and diesel are burnt each year because of idling vehicles.  

If the College enforced the No Idling Policy for the College fleet including Campus Police, a reduction in the gallons of fuel used per year could be as much as 3% or 5 metric tonnes.  This represents 1,781 gallons of fuel saved.
STUDENT & FACULTY/STAFF COMMUTERS
Of the 20,197 metric tonnes of emissions from the transportation sectors on campus, 72% is attributable to our student commuters and 24% is attributable to our faculty and staff commuters.  These sectors have the largest impact on our carbon emissions and conversely are the most difficult to reduce.   



It should also be noted that these two sectors represent 51.9% of the total net emissions of the College.
Changes to Student and Faculty/Staff Commuting Since 2003
Car Pool Passes – Car pool passes are available to students who have similar schedules and are driving to BSC together on a regular basis.  Carpool parking is centrally located in the Chapel Lot.  Interested students are to stop by the Parking Services and Connect Card office with a copy of their schedules.  Passes are limited and free of charge.  100 spots are dedicated at this time.
Priority Parking Policy - Priority parking for “Green” vehicles is also being explored and will be another way to reduce emissions on campus.  The College supports alternative transportation and is always seeking ways to alleviate campus traffic congestion and to reduce its carbon footprint.  

Student and Faculty/Staff Commuting Mitigation Proposals
MBTA Passes - Demand transportation management measures already in place and those currently under review will include major steps for the College to reduce its carbon output.  The College is researching ways to make access to public transportation for students, faculty, and staff more affordable.  One example will be for commuters to purchase MBTA passes on campus.  For employees, the College will explore offering passes through the MBTA Corporate Pass Program.  Through this program, passes can be purchased on a pre-taxed basis, saving employees hundreds of dollars per year.  The College will also explore ways in which students can purchase passes at a discounted rate.  
Expand Shuttle Service for Faculty, Staff, and Students
  
Commuters from the towns of Bridgewater, Brockton, East Bridgewater, West Bridgewater, Fall River, New Bedford, and Taunton total 27%.   Offering a free or subsidized shuttle service would be a great option for eliminating many cars coming to campus and reducing our emissions.  A typical daily chart is shown below: 



In addition to offering expanded service for commuting purposes, the following is another option for consideration:  
Resident Students - Run shuttles on the weekends to and from “preferred” locations (i.e. Silver City Galleria Mall, Wal-Mart, and Stop & Shop).  Offering off campus options to residents will deter them from taking vehicles to campus and will help to lessen feelings of isolation for freshman students.
To be successful with any new initiatives, especially those involving getting commuters out of their cars and into alternative transportation, more research is needed to ensure the College adopts strategies that can ensure safety, reliability, and include incentives.  
Potential Carbon Reduction, if BSC offered a shuttle service for commuters and reduced drive alone trips each day by 30%, potential yearly reduction of CO2 would be as follows:
Total number of commuters on campus: 1,844 reduce by 30% = 553.  Total impact on yearly carbon reduction of 1,106 metric tonnes.  

Total number of faculty and staff on campus: 536 reduce by 30% = 161.  Total impact on yearly carbon reduction of 611 metric tonnes.
Car Pooling
BSC will maintain and increase efforts to support faculty, staff, and student carpooling. 
Environmental Impact:
Carpooling reduces environmental impacts by decreasing the number of vehicles on the road
Fewer vehicles drastically reduce emissions 
Fewer cars on the road results in less roadway maintenance and more money to cities and towns
Carpooling reduces the rate of global climate change through the reductions of pollutants and improves local air quality 
Carpooling saves money and takes much of the stress out of the daily commute. Reduces long-term health care costs

How to Achieve:

Priority Parking – BSC will continue to offer priority parking spots for carpoolers. BSC will have priority spots located on both East and West campus.
BSC will create an on-line carpool database for the BSC community only.  This will be in addition to Mass Rides database.
Reward those who participate (see rewards and incentives below).
Potential Carbon Reduction Starting at 5% Participation:
Total number of commuters on-campus: 8,224 (2007) reduce by 5% = 411.     Total impact on yearly carbon reduction of 822 metric tonnes.
Total number of faculty/staff on-campus: 1,253 (2007) reduce by 5% = 63.        Total impact on yearly carbon reduction of 300 metric tonnes. 
Rewards and Incentives for Public Transit and Car Poolers      
Priority Parking for Green Vehicles - Reward the operators and promote the purchase of these green vehicles

Environmental Impact:

Green vehicles such as hybrids, electric, or other forms of fuel-efficient vehicles used by students, faculty, and staff have an enormous positive impact on the reduction of greenhouse gases emitted by BSC.

How to Achieve:

5% of all parking in both faculty/staff and student parking lots will have designated parking spots for low emitting fuel-efficient vehicles.   This measure will meet the requirement for LEED Certification in all new construction projects on campus. 
Reduced yearly parking costs for students who drive energy efficient vehicles

Cost:  

Offer 20% discount on parking passes for student commuters.  Parking fee is $125 x 20% discount = $25.00 (making cost for students $100.00)
Survey commuters to determine what percentage of the population would take advantage of this discount only then could financial and environmental impacts be determined


	Current Pay Structure:  Parking Permit Costs

	Type
	Cost
	Terms

	Student
	
	

	Part-Time
	$50/year
	Annual

	Full-Time
	$125/year
	Annual

	Faculty/Staff
	No Charge
	2 years

	
2008/2009 Parking Decals by Type
	 

	Decal Type
	Number
	Percent of Total

	Commuter
	6,433
	65%

	Faculty/Staff
	1,546
	16%




Guaranteed Ride Home             

This program would provide potential users of public transportation or car pools with the assurance that they will not be stranded because of the limited MBTA service or by not having their personal cars on campus.

Environmental Impact:

Relates directly to savings in carpooling and use of public transportation

How to Achieve:

A common form of guaranteed ride home is the provision of vouchers for cab rides, and BSC could offer a similar arrangement

Cost:

Research into various alternatives is required.


AIR TRAVEL
Of the 20,197 metric tonnes of emissions from the transportation sectors on campus, 2.1% is attributable to our air travel.  This sector of our transportation total has the least impact on our carbon emissions.  In fact, our offset due to Forest Preservation comes remarkably close to the emissions produced in 2009 by air travel.


 Description
The chart below shows the level of air travel from campus constituents for the past six years.  

 (
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Changes to Air Travel Since 2003
Since 2003, the College has significantly expanded its international travel opportunities for students.   

In the fall of 2008, the College implemented a new travel policy limiting the out-of-state travel of non-faculty employees.  This administrative step reduced the amount of air travel and in conjunction the carbon emissions due to air travel on campus.  In tandem with this, the College also hired a new travel coordinator, who was charged with reducing the total cost to the College of air travel.  An indirect result of this position’s efforts has been a reduction in miles flown, as forms of ground transportation have been used to compensate the distances and reducing costs.
For the 2007 GHG Inventory, the College spent considerable resources compiling and documenting the institution’s air travel.  In the preceding year, this work was not applied to standard operating procedures or the new travel form.  In 2009, the process for gathering the data was redefined, and hopefully will be institutionalized as we move forward.

Mitigation Proposals for Air Travel

Telecommuting/Teleconferencing/Webinars
                 
The College is investigating some new technologies that could be used for online/video conferencing.  This technology has the capability to bring video conferencing to the desktop/laptop.  At this time, most of these are in conceptual or pilot stages.

Environmental Impact: 

Reductions in energy usage ranging from the reduction of greenhouse emissions from car operation (especially idling in rush hour traffic) to reductions in office building heating, cooling, and lighting needs (telecommuting). 
The environmental benefits of teleconferencing and telecommuting can be categorized into three sectors that are impacted:  vehicle-related materials and resources, highway-related materials and resources, and office-related materials and resources. 

How to Achieve:

Encourage employees to engage in teleconferencing
Offer more on-line classes for students
Evaluate job positions to see where telecommuting would benefit the College 
Further Restrict Air Travel by College Employees - This may not be a reasonable proposal to pursue due to the significant drop in travel before June 30, 2007 and the on-going need for faculty research and international travel by students.
Recommit to No Out-of-State Travel for Non-Faculty - This effort could certainly reduce emissions due to air travel, but the impact is negligible in the context of all campus emission sectors.




CONCLUSION - TRANSPORTATION MITIGATION

The chart below summarizes each of the proposed mitigation strategies for transportation described previously, identifies a total project budget, and potential emission reductions.

	MITIGATION PROJECT
	TOTAL PROJECT BUDGET
	EMISSION REDUCTIONS

	 
	 
	Gasoline
	Diesel

	Promote MBTA Ridership and  Subsidize Commuter Rail Passes by 50%
	 $2,500,000
	5,727
	636

	Expand Shuttle Service Faculty/Staff/Students
	 $250,000
	1,588
	177

	Carpooling
	 0
	1,000
	122

	*Guaranteed Ride Home
	 $2,400
	0
	0

	**Zipcar for Faculty/Staff/Students 
	 $36,000
	0
	0

	***Green Parking in Campus
	 $4,225
	0
	0

	Telecommuting/Teleconferencing/Webinars
	TBD
	
	

	Promote Biking and Walking 
	0
	20
	2

	No Idling Policy
	 0
	2
	2.5

	***Replace College Fleet With Low Emitting Vehicles  (Gasoline)
	 $1,000,000
	175
	0

	Improved Operation of Grounds Equipment
	0
	10
	13

	Reduce College Fleet
	 0
	120
	10.1

	Replace Campus Police Vehicles With Low Emitting Vehicles
	 $270,000
	57
	0

	*****Bio-Diesel Use in College Fleet
	 0
	
	14.4

	Air Travel
	TBD
	
	


Note: 
*Emissions reductions in this measure have been realized in the MBTA measure.

**A revenue guarantee of $1,500/month for a fuel-efficient car and $1,600/month for a hybrid.  The revenue guarantee would be removed if the minimum revenue requirement is met for two consecutive quarters and would never be reinstated.  To meet the $1,500 revenue minimum, each vehicle would need to be rented an average of approximately six hours/day, seven days/week.  The comparative costs for Zipcar versus private rental, reimbursement for personal use of a car, or for use of a fleet vehicle are difficult to assess because costs vary by length of the rental period and/or distance traveled.  Trips that average 15 or more miles per hour would be cheaper with Zipcar than reimbursement of $0.55/mile for personal use.  Zipcar rentals for a few hours would also be cheaper than the daily fee for a car rental agency, which currently runs $32/day for a compact car and $39.99/day for a standard.  Rentals for a full day would be cheaper through a car rental agency.   
-emissions reductions in this measure have been realized in the MBTA measure.
***Green Parking:  Offer 20% discount on parking passes for student commuters.  Parking fee is $125.00 per year x 20% discount = $25.00.  $25.00 x 169 spots = $4,225.   (total student parking 3,381 x 5% = 169) 

****College fleet includes the replacement of the 26 service vans costing $572,000, 11 pickup trucks costing $308,000, and 4 staff cars costing $95,000.  

*****Students producing bio-diesel.  Please see chart.  
AGRICULTURE TOTAL
Description

The use of fertilizer on campus grounds is minimal and we have used best management practices for the past 15 years in the development of our outdoor spaces.  This sector of the emissions on campus is a very minor item, measuring at 24 metric tonnes in 2009.  Regrettably, the College can’t eliminate all inorganics due to our seasons and need for time-release application.

Changes Since 2007

Since 2007, Facilities Management and Planning - Grounds has transitioned to a more organic fertilization program.  Thus, resulting in a reduction from 30,000 lbs. of fertilizer applied annually to 22,000 lbs.
Mitigation Proposals to Physical Plant
Although not directly related to the fertilization and emissions due to their use, the College will continue to develop:

Bio Retention Areas or Rain Gardens - These are used for storm water management and recharge the ground water and reduce the flow into the Taunton River.

Expanded Use of Native Species in Plantings - This proposal may reduce the use of weed killer and cut down on grounds personnel work in beds.
SOLID WASTE
Description

The College uses a private waste management company for our centralized waste recycling and collection efforts.  The College owns its own packer truck, which runs six days a week collecting at local points in each of the campus buildings and brings waste to the College owned transfer station for collection by the private vendor.  

Total waste generation on campus has increased significantly since 2007.  Student population has increased along with the addition of new residence halls and dining facility, all of which adds up to more waste.  

The waste collected from BSC went to both SEAMASS (incinerator) BFI landfill in Bourne and Fall River (which is now closed).  In 2008 and 2009, approximately 1/3 of BSC waste went to SEAMASS (incinerator); balance was split between Bourne and Fall River.

The College’s recycling program has been in existence since 1994.  Since its inception, collection of recyclable materials has expanded exponentially.  

The following chart documents the waste and recycling tonnage for the past two fiscal years and the inclusion of food service waste with the College waste:


It is absolutely critical to note that this program is entirely staffed by college students. 
It is the College’s philosophy that waste prevention and recycling—jointly referred to as waste reduction—helps us better manage the solid waste we generate.  But preventing waste and recycling also are potent strategies for reducing greenhouse gas emissions.  Together, waste prevention and recycling reduces methane emissions from landfills, reduces emissions from incinerators, reduces emissions from energy consumption, and increases storage of carbon in trees.
Changes Since 2007

Management Change - The GHG Inventory reports prior to FY08 only show short tonnes of waste from campus excluding food service.  Beginning in July 2007, the Facilities Management and Planning Department began to manage food service waste along with campus waste, and the food service vendor is back charged the appropriate amount.  The sudden increase in waste reported on the GHG Inventory reflects this management change.

In 2008, the College and food service joined forces to use the same waste/recycling vendor to handle their waste stream.  An audit of both operations (food service and BSC) took place and larger dumpsters, cardboard compactors strategically placed at various dining facilities, and a paper-cart-dumper were installed at the transfer site.  This move has streamlined the process making it more efficient and effective and eliminating the need for two separate companies coming to campus. A reduction of three to four pickups a week by the vendor leads to a positive impact on our carbon footprint.   

Organic Waste Decomposer - In the summer of 2009, a Bio-Ease organic waste decomposer was installed in the East Campus Commons kitchen.  This piece of equipment was funded through a grant from the Executive Office of Energy and Environmental Affairs.  On average, the College is eliminating approximately 600 lbs. of food waste from entering the landfill each day.  This is illustrated by the reported 19% reduction in food service waste on campus for the month of September 2009 from 43.4 tons to 35 tons.

Recycling Program - Since FY 2007, the recycling program has expanded into the residence halls in a systemized fashion.  

RecycleMania - BSC entered the national recycling contest RecycleMania two years ago and during the ten-week period collected thousands of pounds of paper, cardboard, bottles, and cans.  Below please find the College’s results from the 2009 competition: 
Waste Minimization:  40.99 lbs. Per Person
o    61st (of 148) - 3rd in MA (of 8)
Grand Champion:  14% Recycling Rate
o    181st (of 206) - 10th in MA (of 13)
Per Capita Classic:  5.74 lbs. of Recycling Per Person
o    231st  (of 293) - 14th in MA (of 17)
Gorilla Prize:  51,996.0 lbs. of Recycling
o    191st (of 293) - 9th in MA (of 17)
Participation in this program not only encourages awareness of the College’s impact on the environment due to waste, it acts as an annual motivator to improve our recycling efforts and elimination of waste.
 Assorted Recycling Program Changes
Separate bins for separate waste streams
Install cardboard compactor
Place recycling bins at exits at dining facilities on campus
Place bottle/can/glass recycling containers next to all vending machines on campus
Purchase 96-gallon totters instead of renting to save on yearly rental cost
Install cart paper dumper and compactor.  This one measure helps to increase paper recycling by 47% by giving us the ability to dump and return containers on campus the same day instead of the vendor making weekly trips to campus to pick up full containers
BSC has replaced production of paper materials with on-line alternatives wherever possible (i.e., telephone directories, course catalogs, room selection, 
e-bill payment, grade distribution, class selection, etc.)
E-mail is BSC’s official form of communication
Tray-less Dining - Flynn Dining Hall an all-you-can eat dining facility
Reuse of Resources - Has a vendor pick up unusable oil and transform it into usable oil; about 300 plus gallons that are recyclable
Biodegradable Products - Crimson Hall Dining offers all biodegradable products which include the flatware, cups, napkins, and plates
The Bear’s Den has started using biodegradable fiber trays to replace the use of styrofoam trays
Have plans to eliminate all styrofoam on campus  
Mitigation Proposals to Solid Waste
New Zero Emission Packer Truck - Although not immediately attributable to the solid waste line of the GHG inventory, the College is currently in the procurement process for a new zero-emission packer truck for our waste collection.  Once this vehicle is commissioned, the 11-year-old diesel-fueled, emission driven truck will be surplused and eliminated from our carbon footprint.
Increase Recycling Program Collection by 25% by 2035 - This mitigation relies heavily on campus users and a shift in mindset.  A recycling program that is most sustainable is one that does not rely on student workers available only during the academic year but on each individual user on campus.  To increase our recycled material tons and reduce our waste, we must all participate.  A policy should be established requiring employees to empty their desk side recycle bins into a central location for pick up.
Installation of Additional Organic Waste Decomposers - Based on the reduction in food waste going to our landfills and the reported improved condition of East Campus Commons grease tanks due to the reduced load of solids entering the tanks, it is logical to invest in two additional decomposers:  one for Flynn Dining Commons and one for the Campus Center Cafeteria.  Considering the initial $500/month reduction in waste costs for food service due to the decomposer in East Campus Commons, the payback for one additional composter would be five years.  
Elimination of all Styrofoam Products - This effort is particularly geared toward the Dunkin Donuts’ use of styrofoam products.  It could potentially expand to all food service vendors who participate in our Connect Card program requiring that they must agree to a No-Styrofoam Policy.
Recycling of Resident Move-out Furniture and Debris - Each spring, the College absorbs the cost of mixed dumpsters for all debris produced by student move-out.  All of the materials are collected in mixed containers and hauled by our private vendor for sorting or dumping.  Many schools find ways to recycle move-out items by setting up ways to donate usable items rather than tossing them all in dumpsters.  This mitigation proposal recommends College staff investigate potential options for collecting items prior to move-out, then holding a type of “year sale” for next year’s students.

Recycling Vegetable Oil Used in Kitchens - Prior to the summer of 2009, 23,000 lbs. of cooking oil was properly disposed of as costly waste.  It is now pick-up every two weeks at no cost by a bio-fuel company.  It is our intent to have our own bio-fuel generation equipment and create and use the B-20 fuel on campus.  This will be a joint effort with the administrative staff in FMP and the science department faculty and students.
REFRIGERATION
Description

The 2007 GHG Inventory reflects a minor amount of pounds of HFC-134a released due to refrigeration equipment on campus.  This amounts to only 12 metric tonnes of carbon emissions.  
We utilize refrigerants in our kitchen equipment and air conditioning.  Due to a fairly aggressive preventative maintenance program, we have only incidental leaks or escapes into the atmosphere if any at all in a given year.
Changes Since 2007

The Energy Star Purchasing Policy was set in place in the winter of 2007.  This policy reduces and ensures the purchase of efficient refrigeration equipment; however, it is the infrequent escape to the atmosphere that we must eliminate.
Mitigation Proposals to Physical Plant
Continued Monitoring - Based on the existing conditions and systems, the only feasible mitigation is to continue to monitor equipment and inspect and test all connections that could cause a release to the atmosphere.  It will also be important to ascertain whether the New Math and Science Center with expanded research capabilities will provide an arena for use of refrigerants.


CONCLUSION - AGRICULTURE TOTAL, SOLID WASTE, AND REFRIGERATION MITIGATION

The chart below lists  each of the proposed mitigation strategies for agriculture total, solid waste, and refrigeration described previously.  Additional investigation into these potential projects shall be undertaken in the next two years.  There is potential for student-run projects to develop in each of these areas.


	MITIGATION PROJECT
	TOTAL PROJECT BUDGET
	 REDUCTIONS IN TONS
	EMISSION REDUCTIONS

	Bio-Retention at Parking Lots
	 
	 
	 

	Native Species Planting Plan
	 
	 
	 

	Zero Emission Packer Truck
	 
	 
	 

	Organic Waste Decomposers
	 
	 
	 

	Recycle Vegetable Oil
	$19,810
	
	17

	Elimination of Styrofoam Products
	
	
	

	Recycle at Resident Move-out
	
	
	

	Continued Monitoring and Preventative Maintenance on Refrigeration Equipment
	$1,500
	
	0




CARBON OFFSETS

BSC is committed to identifying and prioritizing alternatives related to the management of carbon emission offsets for the Bridgewater State College Community.  As an institute of higher education, we define carbon offsets in terms of the relatively small but growing voluntary market, consisting of the financial investments ranging from local to regional projects with strong educational components.  Quantitative estimates presented herein define one carbon offset as equivalent to one carbon-equivalent (CO2e) metric ton of emission.  Alternatives, solutions, impacts, costs, and outcomes of offsets related action at BSC are indentified. 

Three proposed primary actions tied to offsets at BSC:

At BSC - Assistance at BSC with the startup costs of carbon emissions mitigation. In this case, offsets are the initial investments in the research, development, and implementation of carbon offset actions at BSC. These projects may include service related initiatives that create carbon offsets according to a prescribed timetable. On-going mitigation of carbon emissions are not considered to be offsets.

In the Region - Investment in carbon offset projects within Southeastern Massachusetts, within Massachusetts as a whole, and through partnerships with CONNECT schools. Projects may include service, trade, and purchasing at the regional level.

Purchasing of Offsets - Investment in carbon offset projects and technologies outside of the Commonwealth of Massachusetts.

Philosophy and Guiding Principles

The following principles have been developed for use in managing offsets at BSC:

Keeping it Local - The overarching philosophy when implementing offsets toward reduction of the campus’ emissions is to keep it local.  BSC subsidizes should have a visible local change when possible.  To this end, we propose initially a service based offset model, students making biodiesel for use in campus fleet vehicles, using food waste from kitchens to support the community garden established on nearby property owned by the Commonwealth, implementing roof gardens on campus buildings, and installing local photovoltaic arrays to offset specific building uses.  This concept reinvests into our own campus and provides a regional outreach for Southeastern Massachusetts. 

Keeping to the Research - Any offsets decisions should carefully reflect upon research and available BSC specific data and should consider the latest technological opportunities available.  Part of the offsets commitment will include investment in BSC carbon emissions mitigation research and development.

Keeping it Low Cost - Offsets investments made by BSC will consider financial impacts. This includes investing in local mitigation and offsets, investing initially in low cost mitigation at BSC and regionally, identifying and implementing service-based alternatives to offsets purchasing, and identifying and implementing low-cost offsets purchasing when possible.  One example is contracting for a BSC credit card that provides carbon emission offsets as one of its benefits. 

Keeping to Offsets Purchasing Criteria - Offsets at BSC should follow several criteria identified by organizations, such as, Clean Air/Cool Planet.  Preference for offsets purchasing will be given to an organization that:
Has received external certification or accreditation
Invests in BSC local and regional sustainability projects
Provides choices in project investments
Is a non-profit agency or a government agency
Provides opportunities for financially efficient investment
Invests in renewable energy resources and/or invests in development with long-term sustainability as a primary goal
Invests in USA-based projects
See Appendix 1 for examples of sample offsets organizations

Keeping the BSC Community Involved - When possible, the BSC PCC and the BSC community will be encouraged to provide advice for the Cabinet and the President in their decision making about carbon emissions offsets purchasing and in mitigation of carbon emissions.  Information regarding offsets purchasing will be publicly available.  Our community and CONNECT partners are an asset in identifying best practices and information about carbon emissions reduction actions.

Investment Beyond Mitigation

Although investment in mitigation efforts is the first and preferred step in managing BSC’s carbon dioxide emissions, it is unlikely that the mitigation impacts will lead to carbon neutrality unless BSC invests in offsets. The largest impacts on emissions are tied to commuter travel and the physical plant as broken down in Figure 1 (PCC Task Force, 2008). The following sections address our need to invest beyond our mitigation efforts.

 


Figure 1. a) Breakdown of total metric tons of CO2e emissions from BSC Campus and b) breakdown of transportation components (from data reported by BSC PCC Task Force, 2008)

Commuter Travel - A large proportion of BSC’s emissions result from student, faculty, and staff commuters to campus.  The 2009 commuting emissions represent 51.9 of our net emissions.  This is equivalent to an annual average total of 19,220 metric tonnes/year of CO2 as revealed by BSC’s Greenhouse Gas Inventory.  This large percentage reflects our mission to serve as a regional campus as shown in Figures 1 and 2 of BSC’s Report of the PCC Task Force (PCC Task Force, 2008). 
   
Physical Structures and Buildings - BSC has already made a strong commitment to investing in retrofits and new structures to reduce our carbon footprint.  Although these mitigation actions are a critical part of the College’s Action Proposal, these efforts will not be able to reduce emissions from physical structures to zero.  For BSC, building carbon neutral residence halls cannot be the answer, as space and additional carbon emissions from new structures prohibit this as an effective carbon emissions solution. With a goal of reducing our campus carbon emissions by 50% by 2035 to 18,762 CO2 metric tonnes/year,  we must combine the previously discussed mitigation opportunities with offsetting our emissions through a spectrum of methods.  By implementing projects the College has planned for a direct reduction of 2003 emissions of 35% (13,133.4 metric tonnes/year), with an additional carbon offset of 15% (5,554.35 metric tonnes/year) by 2035. 



Exploration of Campus Emission Projects

The following projects have potential for offsetting campus emissions.  Each of the projects is discussed below and each project should be further developed through consultation with the College community, Cabinet, and President:

Local Projects

Land Offset, New Property, and New Green 

Land use and future land use change potentially create natural carbon sinks. For the forestland, we calculate there were 97 acres of forest (based on the 2004 campus boundaries) and used an offset value of 4.5 metric tonnes CO2e per acre per year (Stavins and Richards, 2005).  BSC campus forested land offsets 437 metric tonnes CO2e per year (Figure 2a) in 2004 will increase given additional forested land acquired between 2004 and 2009 (Figure 2b). The latest approximation of land offset for BSC campus is 437 metric tonnes CO2e per year.  Carbon offset from forestland uptake is between 1% and 2% of the total emissions, so it is relatively insignificant.

In addition, in fall 2009, BSC secured a 5-year lease on a 9.1-acre parcel of agricultural land at the northern edge of the Bridgewater Correctional Facility, approximately one mile from the College.  The land will be used by community gardens and for educational projects.  The carbon offset from this additional purchase will have minimal impact given the small area and lack of forest.
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Figure 2.  a) Land use within campus boundaries (2004), vegetation from 2007 aerial photography (from data reported by BSC PCC Task Force, 2008), and b) the 2009 land usage map (Silva Engineering, 2009), where most of the dark green and purple land area is forested.
  
College Subsidy of MBTA Passes and Parking for Commuter Rail          

BSC is fortunate to have access to public transportation on campus.  The MBTA’s Commuter Rail line has a designated stop for Bridgewater, which is located on the East-side of Campus.  Many students, faculty, and staff currently take advantage of this service.  However, with added incentives such as the ones listed below, increased ridership on public transportation will occur.

Public Transportation:  

BSC will promote the use of mass transportation by faculty, staff, and students.

Environmental Impact:
 
The use of mass transportation greatly reduces emissions 
Increases in mass transit use will reduce the need for existing parking lots and for the production of new lots, which causes a beneficial reduction of land usage
The use of mass transit also diminishes congestion on campus and town streets.  The decrease of congestion has the additional benefit of making the area increasingly safe for walkers and bikers.

How to Achieve:

Increase parking fees for commuters and use revenue to support green initiatives (such as those listed below).
Offer free or subsidized fares for students who commit to the regular use of public transportation as their means of commuting daily.
Offer MBTA Corporate Pass Program, where employees purchase through pre-taxed dollars.  Many insurance companies offer a discount for pass holders.
Potential Carbon Reduction:

Total number of student commuters on campus:  8,224 (2007) reduce by 30% = 2,467.  Total impact on yearly carbon reduction of 4,934 metric tonnes.  
Total number of faculty and staff on campus:  1,253 (2007) reduce by 30% = 376.  Total on yearly carbon reduction of 1,429 metric tonnes.
Note:      Commuters – Students/Faculty/Staff Calculations as Follows:

Students
One commuter traveling 42 miles per trip*.8 trips per day = 33.6 *150 days per year = 5,040 miles per year/22.1 miles per gallon = 228 gallons per year *8.81/1,000 = 2 metric tonnes of CO2 per year 
Faculty/Staff   
One commuter traveling 48 miles per trip*1 = 48 miles per day *200 days per year = 9,600 miles per year/22.1 miles per gallon = 434 gallons per year  *8.81/1,000 = 3.8 metric tonnes
(DEP CO2 Emissions factor 8.81 kgs per gallons)

Additional Information - MBTA Commuter Line Cost:   
     
Faculty/Staff Monthly Pass - Bridgewater to Boston costs $223 a month.
It is necessary to travel at least 17 days per month to make the pass worth purchasing.  BSC should also consider partially subsidizing the cost of a monthly commuter rail pass or 12-ride pass.  Compared to subways and buses, commuter rail is relatively expensive to use and the cost may discourage some potential users.  Many employers in metropolitan Boston provide transit pass subsidies. 
BSC should consider joining the MBTA Corporate Pass Program.  With this program, employees can purchase a monthly pass on their CharlieCard through their employer.  The program provides online employer account management, pass ordering, and automatic electronic pass value loading on employees' CharlieCards, which can be re-used and reloaded automatically every month, thereby, eliminating monthly pass distribution.  The costs of passes can be deducted from employees’ pay with pre-tax dollars, thereby, providing additional savings to pass holders.  

Student Semester Pass - Bridgewater to Boston costs $794.00 for four months (September through December or February through May).  It is necessary to travel, on average, 15 trips per month over the four months to make the pass worth purchasing.
One-way fare between Bridgewater and Boston is $6.75 per ride with an additional surcharge possible if the ticket is purchased on-board.
Monthly pass for service between Brockton and Bridgewater costs $2.50 one-way or $89.00 per month.  A monthly pass requires 18 days travel per month to make it cost effective.  
In addition to the cost to ride the train, the MBTA charges parking fees in all lots, average price is $4.00/day.  The City of Brockton provides 200 parking spaces in its city owned parking lot located at 7 Commercial Street at a cost of $1.00/day.

Implement a Bike and Walking Program as an Alternative to Car Use
      
Environmental Impact:

These alternatives produce no emissions.  Complete elimination of the pollutants emitted by vehicle traffic. 
Reduction in expenses for individuals and the university (i.e. road maintenance, new roadways, parking lots, insurance cost)
Reduced noise pollution 
Reduced traffic congestion

How to Achieve:

Provide bike lockers for faculty, staff, and students to use or lease for the semester
Provide publicly distributed map of bike rack locations on campus
Start a bike share program (see details below)
The College should partner with the local bike shop in town to offer bike safety classes and to offer discounts to students, faculty, and staff who purchase a bike at the shop

Note:  

The MBTA allows bikes on most commuter rails, subway lines, and buses.  However, the disadvantage is bikes are not allowed during peak travel times.  
The intra-campus bus shuttle service provides bike racks on all buses used for daily service.
Additional Information:
Campus bike programs have been established at several colleges and universities in New England, including:  Brandies University, Lesley University, Brown University, UMASS Amherst, UMASS Lowell, MIT, the University of New Hampshire and Vermont, and the University of New England.  The primary goals of campus bike programs are to reduce the number of vehicles on campus and to reduce the carbon footprint.  Important secondary goals are to add opportunities to improve physical fitness, provide students with work-study jobs, and collaborate with the local town to establish a community bike program.  
Background

Dr. Pamela Russell in the Movement Arts Department is working with Dan Rezendes (Director, Adrian Tinsley Fitness Center) and the Center for Sustainability (CfS) to explore the possibility of having bicycles available for use on-campus
No study has been done, but casual observations suggest a dramatic increase in bike use on-campus (bike racks full as recent as October 21, 2009)  
Key issues include safety, improvement of bike paths, bike user and pedestrian education (conduct and rules of the road), bike shop cooperation, and maintenance

Practical Cost/Benefit Data

The impact of Bikes@BSC must be based on a reduction of the number of cars on campus or reduction in bus use.  A shift of automobile trips to either bicycle or walking has a direct, positive impact if that trip emissions are reduced by 100%.  There are no greenhouse gas emissions from bike riding, and no fossil fuels are consumed to power a bicycle.

The direct connection between bike use and a reduction in greenhouse gases is nearly impossible to quantify.  However, by using the ATIV Calculator it is possible to estimate the gas savings and environmental impact of using a bike versus a car: (http://www.ativsolutions.com/benefits/driving-cost-calculator.htm).  

Assumptions:  Medium sedan at 20 miles per gallon, gas at $2.50/gallon, daily commute of 20 miles for 5 days/week.  Based on these parameters the per person savings are:




	
	Per Week
	Per Month
	Per Year

	Distance
	100
	400
	4,800

	Approx. Gas Savings
	$12.50
	$50
	$600

	Parking Savings
	-----
	-----
	$125

	LBS CO2 Saved
	101
	404
	4,818





Potential Carbon Reduction

If 10 people (students/faculty/staff) who currently use their cars for commuting would switch to the use of bikes, this has the potential to result in the savings of 48,180 lbs. of CO2 emissions per year, or 22 metric tonnes.  (This is a high estimate as the use of bikes would depend on the weather and season).  

Based on information from the University of New England, a bike share program with 20 bikes could have a start-up cost of about $15,000 (includes purchase of 20 bikes and accessories).  Additional expenses may include the purchase and installation of additional bike racks, painting bike lanes, establishing a bike repair shop, and campus education.  

Sales and Marketing of Alternative Fuel Vehicles to Campus Students, Faculty and Staff in Order to Develop a Reduced Cost for Bulk Purchasing
This effort would involve an education component, conducting and analyzing surveyed interest, studying potential offsets resulting from drivers converting to alternative fuel vehicles, providing preferential or subsidized parking for alternative fuel vehicles and then soliciting through the RFP process for competitive pricing available for campus bulk purchasing.
**This is not an exhaustive list and as the student population changes new ideas will be identified, implemented, and emissions offset.**


Regional Projects

Looking beyond the 270 acres of our campus, there are ample opportunities for partnering with the Town of Bridgewater and other regional organizations, including the Taunton River Watershed project, Bristol County Agricultural High School, and the Old Colony Planning Council.  The following projects have potential for offsetting campus emissions by reaching further into our region:

Photovoltaic Install –Southeastern MA
The College may have the opportunity to collaborate with local electrical contractors in the construction of photovoltaic fields.  Our investment will directly fund a renewable regional initiative.  Some investigation into the ability of a state agency to invest using public funds in a for profit endeavor must be undertaken.  
 
Partnership with MassMaritime 
MassMaritime is a leading community partner on wind turbine development.  It is recommended that collaboration with this school be considered, with a specific focus on investing in new wind turbine technologies together.  
Wind Feasibility Study
Past studies on the use of wind turbines in the BSC region have been non-specific to particular plots of land.  BSC should consider partnering with community stakeholders in identifying opportunities for developing wind turbines, with the first step including investment in wind feasibility studies as appropriate.

Partnership with Cape Cod Community College
Cape Cod Community College has been a regional leader in sustainability.  Collaboration opportunities focusing on renewable energy projects, sustainable green space management, and similar projects should be pursued as appropriate.

North Eastern Solar Energy Association and Other Private Organizations

In partnership with NESEA and other private organizations, it is important to develop projects that invest in renewable energy.  In the case of NESEA, there is the potential to collaborate on photovoltaic energy development.

Third Party PV Installations
In this proposed model, a private developer would lease the roof rights from the College for an agreed upon value.  The third party would be financing construction of the PV asset completely with no capital cost to the College.  A long purchase power agreement would be negotiated between BSC and the third party and for an agreed upon value the College would pay for the power generated by the PV roof system and receive offset credit for the PV generation.  Under this proposal, BSC would be conveyed ownership of the system after a set period of time and benefit from free electricity.

Offset Purchasing Projects

Along with the service learning projects and opportunities, it is important to evaluate the carbon offset market and understand the opportunities available to the College to purchase offsets.  Although these efforts may be more distant from the College, the opportunities must be explored and considered.  The following is a list of initiatives that present possible opportunities for the College:

Offsets Organization Research and Local Impact
The College should consider researching offsets providing organizations and assess their ability to invest into the local BSC community.  The possibility of local investments in sustainable development should be given preference.

Purchasing Cards with Earth Smart Points
As the College re-negotiates for the purchasing cards (ProCards) used by campus departments, requirements could be established for the purchase of offsets along with each dollar charged to the account.  A sample institution outlines a program where cardholders help reduce their carbon footprint with each purchase.  Their website suggests that every $1,000 in purchases will fund an estimated ton of carbon offsets. In the previous fiscal year, the College spent approximately $3.5 million with the Pro-Card Purchasing Program, potentially providing credit for 3,500 tons of carbon offsets or close to 10% of our carbon footprint.

Partnering with CONNECT Schools or Even Reaching out to Collaborate on the Purchase of RECs and Offsets with all 24 State and Community Colleges. 
The Commissioner of the Department of Education has charged a statewide task force to address issues concerning efficiencies throughout the system.  We are currently waiting for the report and will be eager to implement any ideas that will assist us in our efforts to reduce our carbon footprint.

Buying Offsets as Part of Airline Travel Purchases
In FY09, the College traveled 543,841 air miles.  Using the calculator available on  www.Terrapass.com the carbon footprint for air travel was 224,621.32 lbs. of CO2.  The calculator indicated the cost to offset these emissions would be $1,804.75.  This is just one example, and considerably more review of air travel offset programs must be undertaken to ensure the proper use of public funds.



EDUCATIONAL, RESEARCH, COMMUNITY OUTREACH EFFORTS

CURRICULUM, CO-CURRICULAR ACTIVITIES, RESEARCH, AND OUTREACH

Goals:  

As part of the ACUPCC action proposal, the Center for Sustainability (CfS) will work with faculty, librarians, students and staff at Bridgewater State College (BSC) to integrate climate neutrality, sustainability, and other elements of the climate commitment into our teaching, research, and outreach.  This report outlines the steps we have taken to meet the goals outlined in our Climate Action Plan and those we plan to undertake over the next five years.  Our four focus areas are:

I. Faculty Development
II. Curriculum and Program Development
III. Climate-Related Educational Initiatives
IV. Student Involvement

Background: 

The Mission of the Center for Sustainability at Bridgewater State College is to foster the study and application of sustainable practices both on campus and throughout the region.  The CfS's goal is to use the knowledge and abilities of the BSC community to make sustainable practices an integral part of our campus and to share these efforts with regional, statewide, and global stakeholders.  

The stated mission of BSC is “to educate the residents of Southeastern Massachusetts and the commonwealth, and to use its intellectual, scientific and technological resources to support and advance the economic and cultural life of the region and the state.”  By making sustainability a part of our curriculum, research, and outreach efforts we are training our students in the ideas and technologies that will make them viable candidates in the workforce.  We also offer faculty development opportunities that will enhance teaching and research efforts.     

Sustainability is not only a campus-wide effort, but also a nation-wide initiative in higher education.  In September 2007, BSC President Dr. Dana Mohler-Faria signed the American College and University Presidents Climate Commitment (ACUPCC).  The Center for Sustainability is centrally involved in the development of the BSC Climate Action Plan (CAP) by contributing a plan to integrate sustainability into teaching and learning, research, and outreach efforts at BSC.  Central to the success of this plan will be faculty and curriculum development, student engagement, and campus and community outreach.  Sustainability is also central to the operation of the Commonwealth of Massachusetts as evidenced by Executive Order 484.

The CfS mission is guided through its Advisory Board, whose members have played a key role in establishing and maintaining an ongoing campus presence.  Our Advisory Board consists of faculty and staff who serve as “team leaders”, directing teams of faculty, staff, and students who are interested in similar issues.  The CfS Advisory Board is unique in that the group has a defined responsibility to champion initiatives of critical importance to the CfS’s mission and to the integration of sustainable practices on campus.  In this capacity, Board members work directly with the CfS Coordinators, but have the freedom to develop their own goals and agenda, and the flexibility to build their own team that may include non-voting members from outside the Advisory Board.  Thus far, team initiatives have focused on:  recycling, food sustainability, social justice, political and economic development, faculty/librarian development, and energy and water resources.

To meet the goals of the ACUPCC and the BSC Climate Action Proposal, we have identified those activities that are part of the current CfS scope and budget.  We have also anticipated the new activities we will initiate over the next five years and associated resources and expenses.  The CfS coordinators and advisory board are working with the associate provost to develop a long-term strategic plan that will outline the implementation strategies for the curriculum, research, and outreach goals outlined herein.  The strategic plan will also incorporate assessment metrics to help gauge the success of the CfS in meeting the goals in the CAP, and to make adjustments in implementation strategies as needed.  

CfS has been centrally involved in fulfilling the CAP by offering faculty development opportunities to integrate sustainability into teaching and learning, research, and outreach efforts at BSC.  In 2006, we conducted an inventory of current course offerings related to sustainability.  We have also held several faculty development workshop opportunities, through which ideas involving the integration of sustainability topics in our First and Second Year Seminar (FYS/SYS) courses were discussed.  These workshops have produced a consistent increase in the number of FYS/SYS course sections integrated with sustainability topics (2 sections in 2005-06 to 26 sections in 2009-10), impacting an increasing number of first and second year undergraduates as illustrated in the table below.  
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We also began a Teaching Module Project in order to share lesson plans related to sustainability.  The essential idea is that faculty from various disciplines post PowerPoint presentations and supporting documents that they use in classroom instruction.  Other faculty can then use these materials to develop their own lesson plans.  Current modules from five different departments can be found on the CfS website: http://www.bridgew.edu/sustainability/.   


Curriculum and Other Educational Experiences
Faculty Development Activities

	Year
	Activity
	Campus Partners
	Cost

	FY 2007
	*Faculty/Librarian Grants-in-Aid
	*Office of Undergraduate Research
	$4,975.28

	FY 2008
	*Faculty/Librarian Grants-in-Aid 
*Advisory Board Projects
*Advisory Board Stipends
	*Office of Undergraduate Research
*Leaders and Team Faculty/Staff
*Advisory Board Members
	$5,400
$3,500
$7,000

	FY 2009
	*Faculty/Librarian Grants-in-Aid 
*Advisory Board Projects
*Advisory Board Stipends
	*Office of Undergraduate Research
*Leaders and Team Faculty/Staff
*Advisory Board Members
	$5,400
$4,500
$9,000

	FY 2010
	*Faculty/Librarian Grants-in-Aid 
*Advisory Board Projects
*Advisory Board Stipends
	*Office of Undergraduate Research
*Leaders and Team Faculty/Staff
*Advisory Board Members
	$5,400
$4,500
$9,000

	
Our goals for the next five years include:  Supporting Advisory Board Projects, identifying ongoing ACUPCC projects, and expanding our faculty awards program to focus on CAP activities.

Resources to date:  Expenses related to faculty development have comprised approximately 40 to 50% of the CfS baseline budget.  We anticipate budget increases, as well as, the additional resources specified below.


	Year
	Activity
	Benchmarks/Cost/Additional Resources

	FY 2011
	*Faculty/Librarian Grants-in-Aid
*Advisory Board Projects
*Advisory Board Stipends
*Identify Ongoing ACUPCC Projects
	*End of FY 2011: awards granted/$9,000 
*End of FY 2011: final reports due/$4,500
*End of FY 2011: new teams established/$9,000
*End of FY 2011: project descriptions, 
  funding source/Est. @ $5,000 per year

	FY 2012
	*Faculty/Librarian Grants-in-Aid
*Advisory Board Projects
*Advisory Board Stipends
*ACUPCC Projects (Faculty/Student Mentorship Team Applications)
	*End of FY 2012: awards granted/$9,000
*End of FY 2012: final reports due/$4,500
*End of FY 2012: team leaders compensated/$9,000
*End of FY 2012: project reports due/$5,000

	FY 2013
	*Faculty/Librarian Grants-in-Aid
*Advisory Board Projects
*Advisory Board Stipends
*ACUPCC Projects
	*End of FY 2013: awards granted/$9,000
*End of FY 2013: final reports due/$4,500
*End of FY 2013: team leaders compensated/$9,000
*End of FY 2013:  project reports due/$5,000

	FY 2014
	*Faculty/Librarian Grants-in-Aid
*Advisory Board Projects
*Advisory Board Stipends
*ACUPCC Projects
	*End of FY 2014: awards granted/$9,000
*End of FY 2014: final reports due/$4,500
*End of FY 2014: team leaders compensated/$9,000
*End of FY 2014: project reports due/$5,000

	FY 2015
	*Faculty/Librarian Grants-in-Aid
*Advisory Board Projects
*Advisory Board Stipends
*ACUPCC Projects
*Review, Evaluate, Report

	*End of FY 2015: awards granted/$9,000
*End of FY 2015: final reports due/$4,500
*End of FY 2015: team leaders compensated/$9,000
*End of FY 2015: project reports due/$5,000
*Internal/External Evaluation-Program 
  Review

	
Summary:  To accomplish the 5-year goals outlined above, the CfS anticipates level funding with an additional annual cost of $5,000 per ACUPCC project/per year to be completed by BSC faculty or faculty/student mentorship teams.  We also anticipate expanding our faculty/librarian Grants-in-Aid program with a $3,600 increase in funding each year ($3,000 per project).  
(Total:  $8,600 per year for five years) 







Curriculum Development

	Year
	Activity
	Description
	Cost

	FY 2007
	*BSC Workshops/Events/Seminars
	*Course planning
	$3,613

	FY 2008
	*Teaching Module Development *Inventory of Course Offerings
	*Sustainability Lesson Plans – BSC 
*Faculty/Librarian Development  
   Team

	$5,000
$500

	FY 2009
	Teaching Module Project – Web Version posted
	*Web format developed, new 
  modules solicited
	$5,000

	FY 2010
	Teaching Module Project – Web Expansion
	*Sustainability Lesson Plans – 
  BSC, internships, outreach added
	$5,000

	
Our goals for the next five years include:  Increasing the number of courses focusing on sustainability, developing an interdisciplinary minor in sustainability, and expanding our teaching module program.

Resources to date:  Expenses related to curriculum development have thus far comprised a small portion of the CfS budget and will need to be expanded in the coming years to facilitate the development of an interdisciplinary minor.


	Year
	Activity
	Benchmarks/Cost/Additional Resources

	FY 2011
	*Update Sustainability Course 
   Inventory
*Solicit additional teaching modules
	*End of FY 2011 Inventory completed/Work Study 
  Student Assistant hired (see student involvement)
*End of FY 2011 New modules posted/$5,000

	FY 2012
	*Identify participating department 
   faculty – Minor in Sustainability
*Solicit additional teaching modules

*Solicit CONNECT teaching 
   modules
	*End of FY 2012 Minor proposal drafted

*End of FY 2012 New Modules posted/$5,000

*End of FY 2012 New Modules posted/$5,000 
  CONNECT funding

	FY 2013
	*Continue to build interdisciplinary 
  minor in sustainability
*Solicit additional teaching modules
*Solicit CONNECT teaching modules
	*End of FY 2013 Minor proposal submitted

*End of FY 2013 New Modules posted/$5,000
*End of FY 2013 New Modules posted/$5,000 
  CONNECT funding

	FY 2014
	*Launch Interdisciplinary Minor
*Solicit additional teaching modules
*Solicit CONNECT teaching modules
	*End of FY 2014 Review course offerings
*End of FY 2013 New Modules posted/$5,000
*End of FY 2013 New Modules posted/$5,000 
  CONNECT funding

	FY 2015
	*Program Review 
	*Develop Criteria, Identify External Reviewer
  End of FY 2015 Summary Report

	
Summary:  To accomplish the 5-year goals outlined above, the CfS anticipates level funding for Curriculum Development activities with the addition of $5,000 beginning in 2012 to support CONNECT modules (funding source to be identified). (Total: $5,000 per year for three years)





Climate-Related Educational Initiatives

	Year
	Activity
	Description/Cost/Additional Resources

	FY 2007
	*Campus Sustainability Day

*Earth Day Events
	*SCUP Webcast: Campus sustainability, 
  faculty/student poster display/$500
*5K Run, Student Events/$500

	FY 2008
	*Campus Sustainability Day


*Earth Day Activities

	*Webcast:  “Building a Durable Future: Community, Campus, and Deep Economy,” Sustainable bldg. 
  tours, poster display/$1,200
*Live Blog, Sustainable Food Presentation, 
   5K run/$1,200

	FY 2009
	*CONNECT ACUPCC Summit

*Campus Sustainability Day


*Earth Week Activities
	*CONNECT schools report on ACUPCC 
  progress/$1,000
*Invited Lecture: Social Justice and Southeastern 
  MA - Daniel Faber, Eric Krieg, Student 
  Involvement Forum, “green elephant” table/$1,500
*Each day included presentations/ films/classroom 
  discussions on the following topics: Electricity/  
  Energy, Recycling + Waste Management, Water, 
  Food, and Teaching and Learning/$1,000

	FY 2010
	*Campus Sustainability Day

*Earth Week Activities
	*ACUPCC Lunchtime discussion, Climate 
   Action Plan overview, CONNECT mtg.
*Each day dedicated to a particular topic related to 
  Sustainability-Advisory Board determined/$1,000

	
Our goals for the next five years include:  In the next five years, we plan to build on the fall and spring events that have come to define the CfS on Campus.  Future coordinators may consider additional Focus the Nation events as indicated below.

Resources to date:  Climate related activities have thus far comprised a relatively small percentage of the CfS budget.  While we do not anticipate significant increases, we do want to gear our future activities towards meeting the goals of the CAP and uniting the Campus in this endeavor.


	Year
	Activity
	Cost

	FY 2011
	*Campus Sustainability Day
*Focus the Nation Activities
*Earth Week Activities
	*$2,000 for speakers, hospitality (CAP focus)
*$500 for related events
*$3,000 for speakers, related expenses

	FY 2012
	*Campus Sustainability Day
* Focus the Nation Activities
*Earth Week Activities
	*$2,000 for speakers, hospitality (CAP focus)
*$500 for related events
*$3,000 for speakers, related expenses

	FY 2013
	*Campus Sustainability Day
*Focus the Nation Activities
*Earth Week Activities
	*$2,000 for speakers, hospitality (CAP focus)
*$500 for related events
*$3,000 for speakers, related expenses

	FY 2014
	*Campus Sustainability Day
*Focus the Nation Activities
*Earth Week Activities
	*$2,000 for speakers, hospitality
*$500 for related events
*$3,000 for speakers, related expenses

	FY 2015
	*Campus Sustainability Day
*Focus the Nation Activities
*Earth Week Activities
	*$2,000 for speakers, hospitality
*$500 for related events
*$3,000 for speakers, related expenses

	
Summary:  Being able to accomplish the goals outlined above depends primarily on programming rather than new funding.  The modest increases we propose include $500 per year for Focus the Nation, $2,000 for Campus Sustainability Day, and $3,000 for Earth Week Activities, both of which were previously funded at between $1,000 and $1,500. (Total: $5,500 per year for five years)




Student Involvement

	Year
	Activity
	Description/Campus Partners

	FY 2007
	*Student Involvement Fair
*Students Design CfS Logo
*Student Grant Competition
	*40 students joined “green team”/OSIL
*Professor Mary Dondero’s class
*Sustainability Projects/OUR, ATP

	FY 2008
	*Undergrad. Conference on 
   Environmental Sustainability
*Participation in Recyclemania

*Conference Roundtable

*Student Sustainability Awards
	*November 2007

*Recycling Team (Leader: Mary Cahill)
  #1 in MA, #1 in New England
*Classroom to Community to Classroom 
  Service-learning and sustainability/SL Office
*Projects related to Sustainability (76 
   submissions awarded) – presented at   
  ATP Undergrad. Research symposium

	FY 2009
	*Undergrad. Conference on 
   Environmental Sustainability
* Participation in Recyclemania
*Embracing Writing Awards
	* November 2008

*Recycling Team (Leader: Mary Cahill) #3 in MA
*Student Essays featured in annual edition/First and 
  Second Year Seminar Coordinators

	FY 2010
	*Sustainability Semester Grants
*Slow Food chapter Established
*Student Representative on ACUPCC 
  Task Force
*Embracing Writing Awards
	*Student Sustainability Projects/ATP
*Food Team (Leader: Arthur Lizie)
*CfS

*Student Essays featured in annual edition/First and 
  Second Year Seminar Coordinators

	

Our goals for the next five years include:  Supporting student grant competitions, partnering with student groups, expanding student offerings (course, research, outreach, internship), ensuring ongoing student representation on CfS Advisory Board and ACUPCC Task Force, and hiring a graduate assistant to assist in identifying and/or participating in CAP research projects. Please note: much of the outreach work needed to accomplish our goals does not appear in the summary below.

Resources to date:  Our expenses have ranged from a low of $3,700 to a high of $6,500.  In the next five years, we plan to institutionalize our grant competition, hire work study students and a graduate assistant, and make undergraduate and graduate students a central part of our ongoing programming.  


	Year
	Activity
	Benchmarks/Cost

	FY 2011
	*Sustainability Semester Grants – 
  Fall, Spring
*Embracing Writing Awards
*Hire Work Study Student to Assist  
  with Course Inventory
	*Student presentations at Mid-Year and ATP 
  Symposia/$6,500
*Student Essays published in annual edition
*In kind 

	FY 2012
	*Sustainability Semester Grants – 
  Fall, Spring
*Embracing Writing Awards
*Develop Graduate Assistantship 
  Position/Solicit Applications
	*Student presentations at Mid-Year and ATP 
  Symposia/$6,500
*Student Essays published in annual edition
*End of FY 2012 position advertised/ $

	FY 2013
	*Sustainability Semester Grants –
  Fall, Spring
*Embracing Writing Awards
*Hire Graduate Assistant – Identify 
  two ACUPCC Projects
	*Student presentations at Mid-Year and ATP 
  Symposia/$6,500
*Student Essays published in annual edition
*End of FY 2013: graduate assistant year 1/ Project 
  descriptions

	FY 2014
	*Sustainability Semester Grants –
  Fall, Spring
*Embracing Writing Awards
*ACUPCC Project #1
	*Student presentations at Mid-Year and ATP 
  Symposia/$6,500
*Student Essays published in annual edition
*End of FY 2014 ACUPCC Project #1 report

	FY 2015
	*Sustainability Semester Grants –
  Fall, Spring
*Embracing Writing Awards
*ACUPCC Project #2
	*Student presentations at Mid-Year and ATP 
  Symposia/$6,500
*Student Essays published in annual edition
*End of FY 2015 Project #2 report

	
Summary:  To accomplish our stated goals, we will need an increase in resources so that we can offer semester grants in the fall and spring semesters, hire a graduate assistant, and hire at least one work-study student. 
(Total: $6,500 per year for five years)




Summary of Resources and Associated Costs by Initiative

	Activity
	Total cost
	Funding Source

	Faculty Development Activities
	$43,000 - ACUPCC projects, expanded Faculty/Librarian Grants-in-Aid Program 
	BSC Partners, CfS operating budget

	Curriculum Development
	$15,000 – CONNECT teaching modules
	CONNECT

	Climate-Related Educational Initiatives
	$27,500 – Campus Sustainability Day, Earth Week
	BSC Partners, CfS operating budget

	Student Involvement
	$32,500 – Semester Grant Competition
	BSC Partners, CfS operating budget

	TOTAL
	$118,000 ($103,000 BSC)
$20,600 per year
	Projected CfS budget increase per year: TBA




In addition to the efforts undertaken and proposed through the CfS, other opportunities exist to educate and involve faculty, librarians, students, and staff on campus.
Student Commuters
At this time, undergraduate and graduate students are currently working on class projects that will provide information to the College on ways to reduce the number of students who drive alone to campus each day.  Areas of research will focus on public transportation and will also explore the option of raising parking fees on campus as a deterrent to students driving to campus.  The results will be helpful in determining which mitigations strategies above will lead to positive steps to reducing our carbon footprint.  
Biodiesel
The following is a list of student projects that have been developed on campus in the recent past.  Some of these student initiatives are on going, others are single semester efforts.
The synthesis and testing of biodiesel from BSC waste cooking oil has been part of the organic chemistry lab curriculum (CHEM 343L) since 2004
BSC students have worked with K-12 students to produce small quantities of biodiesel as part of the chemistry outreach program since 2004 
Summer of 2007, a BSC student completed an Adrian Tinsley Program (ATP) research project where she designed and built a bench top model reactor that converts about two gallons of BSC waste vegetable oil (WVO) into biodiesel
Summer 2008, another BSC student completed an ATP research project to study whether it is practical for BSC to convert all of the waste vegetable oil produced by the dining halls into biodiesel fuel for use in campus diesel vehicles
Summer of 2007, a BSC student built upon earlier research through a second ATP grant.  She developed analytical methods using instrumentation available in the BSC chemistry department to certify that the biodiesel produced from BSC waste vegetable oil meets the minimum standards set by the ASTM testing protocols
Below are some attributes of an analysis of the educational impact of biodiesel research at Bridgewater State College.
Can be used as a tool to inform the campus and regional community about sustainability and biofuels
Will “fuel” continuing research projects by BSC faculty and students related to practical uses for the glycerin and other waste by-products from biodiesel production.
Opportunity for BSC to establish a regional center for biodiesel testing and analysis
Excellent opportunity for regional outreach on biofuel education, possibly with Connect Consortium
The study of biodiesel is being integrated into different Chemistry labs (chemical principles, organic, instrumental analysis, and physical chemistry)
Integrated as a topic in First Year Seminar and Second Year Seminar classes
BSC students participating in K-12 outreach and teacher training through the BSC Center for the Advancement of Science Exploration (CASE) and Laboratory for Green Chemistry Education (New Math & Science Center)
The following is a preliminary budget and savings that could be achieved through the production of biodiesel on campus.
Start-up costs (purchase of reactor and installation, renovation, supplies):  $15,110
Annual operating costs (supplies and maintenance):  $4,700
Annual savings based on producing 15% of required biodiesel fuel:	 $10,400 
“Break-even” point from initial start-up investment:  2.7 years
Education through Awareness and Behavior Modification
Changing behavior will be the key to the success of the various mitigation efforts outlined in this plan.  A two prong education and outreach plan with students, faculty, and staff that focuses on providing them with concrete information about the impact of their behaviors on our carbon footprint and surveying them to understand the barriers that exist and the incentives that would motivate changes in behavior. 
One way the College will implement this climate action proposal, will be to supplement its current efforts to raise awareness and promote sustainable behaviors by developing strategies to reach a broader cross-section of the student population.  These efforts will focus both generally on improving student awareness and more specifically on the behaviors identified as having the greatest impact on our carbon footprint, particularly the impact of commuting, which resulted in 52% of our carbon footprint.  This plan will be developed in a way that targets various subpopulations most effectively.  For example, commuters and residents impact our carbon footprint so the messages to each population need to be different.  Also, it is generally easier to affect new student behavior than it is to change that of our returners, so a significant educational push will be made to educate incoming students about the College's commitment to sustainability and the ways in which they can contribute to this effort. 
Finally, we will work with the Office of Institutional Research to develop a survey tool that provides information about current student habits, sustainability knowledge, potential barriers to implementing our various strategies, and what incentives might best provide for success with these strategies.
Orientation Education Plan Strategies
During the spring 2010, efforts will be made to create a student sustainability organization that will be involved in the development of a comprehensive education plan to be implemented in June at new student orientation and to continue throughout the academic year.  Highlights of this program will include:
The development of a multi-thread, “social norming” education campaign that focuses on the effects of commuting, reduction of energy in the residence halls, reduction of paper waste, and the potential side benefits of behavior change (i.e., the health benefits of walking short distances versus driving)
This campaign will provide students with concrete facts about the effects of specific behaviors on their carbon footprint and concrete steps they can take to reduce that footprint in small, easily implemented efforts
Use of interactive social media tools such as Facebook and Twitter that allows us to monitor how the plan is received, how effectively it is reaching students, and whether it is effectively impacting behavior
Develop messages for new students that infuse our commitment to carbon footprint reduction and sustainability into existing programs, activities, and efforts in ways that establish this as part of our campus culture.  Examples include:
Working with orientation staff to develop a sustainability skit into existing programming instead of seeking to add a sustainability session
Adding sustainability areas or topics to the existing fall scavenger hunt (i.e., where are the Zipcar locations)
Build on the pro-environment efforts in residence halls (i.e., limit to postings, web based publications, etc…)
Build rewards into plan (i.e., all those who complete the scavenger hunt get a green mug at the end that allows them to get coffee at a slightly reduced price from those who use paper cups in the cafeteria)
Student input will drive the plan and the vehicles by which messages are delivered by using student employees to aid in implementing the plan
Promote all that is already happening on campus to send the message that these efforts are widespread. (i.e., sharing the Children’s Center recycling efforts with the entire community since this shows our education beyond the campus community itself)
Outreach Efforts
Outreach is needed to expand the involvement of the campus into these efforts.  This will include both information gathered from students via-survey and identifying ways to engage all campus departments into our efforts.  Specific examples include:
Administration of a survey in the spring 2010 to students to gather information about habits, barriers, and potential motivations to being greener in their behaviors.  Offer a “green” prize of some sort to those who participate (i.e., one semester of textbook rentals, a bike for use on campus, etc...)
Develop a “road show” for campus departments, seek to visit departments to present at staff meetings, and offer “green” audits for how the department can reduce its own carbon footprint and contribute to college efforts
Seek to end the distribution of paper to extent possible (i.e., at orientation information tables and sessions and other promotional events).  Possibly distribute a BSC thumb drive to all students with materials on it, or minimally, create a web document for this material
Student organization “road show” to major groups such as SGA, Student Leaders Council, RHA, etc. to get ideas, create awareness of plan and specific strategies, and enlist support and possible funding from SGA for some efforts
Identify benefits of strategies to parents so they can encourage students to participate.  (i.e., if Zipcars are available, the cost savings to parents of not buying a resident student a car might reduce cars on campus)
In conclusion, all orchestrated plan of outreach and education will reach the broader BSC community and raise awareness and commitment to this proposal.  As new students enter the College, they seek to understand the campus culture and “fit in” so focusing on this population will promote sustainable behaviors that can last throughout their BSC careers.  Using students to reach other students ensures that we remain timely with how to best deliver messages.  Infusing efforts into current programs prevents the cost of new programs and the stress of trying to generate an audience for new programs or events.  Tailoring parts of plan to specific populations allows for the best possible message that may have the broadest impact.
One of the greatest costs to this plan is human time and effort since many of the strategies can be low cost from a financial perspective.  Student labor to develop some of the strategies and messages is one cost since work-study may not provide enough students with both the passion for sustainability and the skills to deliver on the advertising and marketing pieces.  
As stated previously, the mission of BSC is “to educate the residents of Southeastern Massachusetts and the Commonwealth, and to use its intellectual, scientific and technological resources to support and advance the economic and cultural life of the region and the state.”  By making sustainability a part of our curriculum, research, outreach, and involvement, we are educating our students, faculty, and staff in “understanding the interconnections between the economy, society, and the environment (http://www.sustainablemeasures.com/Sustainability/Definitions.html).  The efforts made locally on this campus will have far reaching impact as the faculty and students from BSC move across the globe.


FINANCING

As identified in the previous mitigation proposal sections, the costs for implementing mitigation projects range from zero to $5 million.  In 2009, the College implemented a new financial modeling program that provides institutional leaders with a tool for long-term strategic planning.  In consultation with the College’s Fiscal Office, the PCC Task Force could test out certain funding scenarios through this model.
 
An initial step toward isolating College funds for carbon neutrality would be the creation of a separate trust fund account specific to the American College and University Presidents’ Climate Commitment or to Sustainability.  This fund could be built on a number of potential sources, including:  demand response payments, student “green” fees, grants, and a percentage of annual utility cost savings.

As a state agency, the College may also have access to public funds for energy conservation or carbon neutrality projects.  All of the public institutions of higher education in Massachusetts are signatories of the ACUPCC.  The purchasing power of all university, state, and community colleges could be harnessed in regard to buying offsets.  The Governor has established an efficiency task force for the entire Commonwealth.  The findings and recommendations from this effort may provide funding opportunities for individual intuitions.

The five state and community colleges sited in Southeastern Massachusetts have established a consortium called CONNECT.  These five schools meet on a regular basis to discuss their sustainable efforts across the campuses.  This organization may prove to be the best mechanism for managing the purchase of local and regional offsets.  


TRACKING PROGRESS

Through the coordinated efforts of the President’s Climate Commitment Task Force, the Office of Institutional Research, the Divisions of Academic Affairs and Administration and Finance we will devise and implement a series of tools to assist us in the tracking of our progress to achieve 50% carbon reductions by 2035 and carbon neutrality by 2050.


SUMMARY AND CONCLUSIONS

Bridgewater State College is committed to reducing our total emissions by 50% by 2035 and by 100% by 2050.  We understand that this will take a considerable commitment of both financial and human resources; however, as we state in our strategic plan, BSC will “serve as an agent of social justice and sustainable practices instilling in all members of the College community a deeper understanding of the impact they each have on the greater good and our world.”

This climate action plan offers us a clear path by which we believe we will be able to achieve our stated goals.  Because it is essential to incorporate all facets of the College community into this effort, we have and will continue to work cross-divisionally.  

As a part of our cross-divisional efforts, we have worked closely with our food service provider to reduce the tonnage of wasted food, used cooking oil, non-recyclable plates, cutlery, etc… Additionally, we have found ways to compost the food, create bio-diesel fuel, as well as to change the plates and cutlery to compostable materials.  We continue to work closely on finding other means by which we can reduce the waste from that division.  

Processes by which we can achieve carbon neutrality are also being addressed through our curriculum.  Over the last 5 years, the number of courses that focus on sustainable topics has grown from 2 to 26 with several more courses slated to start this coming fall semester.  To support all of these efforts, we established the Center for Sustainability (CfS) through which faculty and students can learn about sustainability-related programs and activities on campus and how they might initiate similar measures of their own.  We plan to expand the efforts of the CfS to include College staff so that the entire College community is part of our educational efforts.

Being a predominantly commuter campus, our greatest producer of carbon emissions is through students commuting to and from campus.  In fact, almost 2/3 of our eCO2 come from this population.  As a result, we are focusing intensely on discovering ways by which we can significantly reduce this number.  Ideas that have been proposed range from carpooling and expanded bus service into our surrounding communities to free bikes and preferred parking for hybrid car owners.  We understand that this will be our biggest challenge in the coming years, indicating that our decision to address this early and aggressively is the proper approach. 

We have far more control over stationary sources and can therefore more systematically reduce their carbon emissions.  For example, we have improved upon our use of residual oil (#6), converted chilling towers to more efficient models, begun use of biodiesel, implemented load rolling electrical usage, and moved from desktop to networked printers.  We will continue to follow these emissions-reducing practices and continue to find ways to improve on these efforts.

Lastly, one of the most important decisions we have made that will effect our carbon emissions for decades to come is the construction of a LEED certified building from the ground up.  This building will be an example, not only for the College community, but for the region as a whole, of what can be accomplished through the incorporation of green-technologies, such as:  the appropriate choice of materials, the capturing of rainwater, and the use of photovoltaics.  Perhaps just as significantly, this building will also serve as an example of BSC’s commitment to being conscientious