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Chapter 2 

Greenhouse Gas Inventory 
 

 

Introduction 
 

The ACUPCC requires a complete greenhouse gas inventory within two years of signing the 

Climate Commitment. The Colby-Sawyer College report was due on September 15, 2008, but we 

received an extension till January 15, 2009 to allow the GreenROUTES group to collect the data needed 

to calculate our emissions. In this chapter GreenROUTES will discuss the greenhouse gas inventory 

calculator, developed by Clean Air-Cool Planet. The ACUPCC outlines five steps to reduce and eliminate 

greenhouse gas emissions. These steps include:  

 

• Completing an emissions inventory 

• Setting a target date and interim milestones for becoming climate neutral within two years 

• Taking immediate steps to reduce greenhouse gas emissions by choosing from a list of short 

term actions 

• Integrating sustainability into the curriculum and making it a part of the educational experience  

• Making the action plan, inventory and progress reports publicly available  

 

GreenROUTES began our compliance with the ACUPCC by completing the greenhouse gas 

inventory. The ACUPCC breaks down the emission sources into three scopes, each encapsulating 

different emission sources. The inventory required our team to get in touch with various town and school 

departments to collect data for use in calculations. In this chapter we will describe the data that we 

collected and also the findings of emissions in the different scopes.  

 

This chapter concludes by describing some of the issues and challenges GreenROUTES 

encountered while trying to collect all of the pertinent data. This lack of recorded data prompted us to 

develop a database policy for the information, as the information will be needed on an annual basis to 

update the greenhouse gas calculator to monitor our emissions.   

The instrument used for determining the greenhouse gas emissions of Colby-Sawyer was the 

Clean-Air Cool Planet carbon emissions spreadsheet, available at www.cleanair-coolplanet.org. The 

spreadsheet is the ACUPCC’s recommended emissions tool; the assumptions made within the document 

are used widely by institutions seeking to submit emission calculations. Honeywell is another one 

organization that uses this instrument to assess emissions and project future project emissions for its 

clients. 
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Institutional Data 
  

Here GreenROUTES had to report on the operating budget, energy budget, the full time students, 

the part time students, faculty, staff and total building space. This data is important to the report because 

it helps to break down the emissions of the institution. The ACUPCC reports out on the emissions per 

student, and the emissions per square feet. This information will helps us gauge how much Colby-Sawyer 

will lower its emissions. As our student body increases it will be important to make sure that the emissions 

per capita are decreasing. Currently, Colby-Sawyer College’s emission per student is 8 metric tons. The 

goal here would be to lower that number. This information (Table 1) will be required every year for the 

ACUPCC report, so it is important to have these numbers readily available. 

 

Table 1. Institutional Data 

 

Fiscal Year 2007-2008 

Operating budget Energy budget FTS PTS Faculty Staff Total building space sq. ft 

$34,203,945.72 $1,234,060.84 883 32 109 189 584,000 

 

 

 

Emissions Data: Scope 1 
 

Direct Emissions 
 

Scope 1 is direct emissions from sources that are owned and/or controlled by Colby-Sawyer 

College. This includes fossil fuel combustion from college-owned facilities or vehicles, and emissions from 

on campus agriculture. The first section of Scope 1 is on-campus stationary sources, defined directly as 

fossil fuel combustion, not including vehicle fuel. The biggest on-campus stationary source for Colby-

Sawyer College is propane, used mainly for heating the dorms. Data was already in existence that 

provided us with the total propane consumption for each year except 2007-2008. That spreadsheet was 

completed by previous environmental studies majors. Doreen Gareau was contacted in the business 

office to provide us with the records for the total propane consumption numbers GreenROUTES was 

missing (table 2). 

 

      Table 2. Propane Consumption & Emission 

 

Propane Consumption 2006-2008 

Year Gallons of Propane Propane Emissions (MT eCO₂) 

2006 485,255 2,639.2 

2007 522,368 2841.1 

2008 469,769 2,555 

        NOTE: MT eCO2 is the total Metric Tons of carbon dioxide emitted 
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Direct Transportation 

  

The second section of scope one is direct transportation sources, defined as all fuel used by the 

institution’s fleet. Unfortunately, the actual number of gallons is not currently reported. The number of 

gallons used by the fleet was calculated by going through invoices at facilities and adding up the total 

expenditure on gas in a year. Next a website
1
 was used to determine the average gas price in New 

Hampshire per year which was then used to determine the number of gallons. Unfortunately the files 

could not separate conventional gas from diesel fuel. Since Colby-Sawyer only has two diesel vehicles, 

GreenROUTES decided to fold it all into regular gas category (table 3).  

 

     Table 3. Gasoline Consumption & Emission 

 

Gasoline Consumption 2006-2008 

Year Gallons of Gasoline Gasoline Emissions (MT eCO2) 

2006 15,218 135.8 

2007 14,669 130.9 

2008 18,906 168.7 

 

NOTE: This table shows the annual gasoline consumption of the college fleet.  Diesel vehicles have  

been included in the gasoline category due to lack of data records. 

 

Refrigerants and Chemicals 

 

The third section recorded emissions from refrigerants and chemicals. The total pounds of 

refrigerants and chemicals were not found on file anywhere on campus.  GreenROUTES spoke to Bob 

Morse from facilities, Doreen Gareau from the business office and Marge Huston also from the business 

office without success. Therefore, GreenROUTES cannot include this piece of information in the 

spreadsheet. 

 

Fertilizers 

 

The last section included in Scope 1 is nitrous oxide and methane emissions from fertilizers. To 

gain the pounds of synthetic and organic fertilizer as well as the percent nitrogen, GreenROUTES had to 

contact facilities. They were unable to give us the information that we were looking for because they 

contract out the application of fertilizer. Facilities gave us the receipts that they get from the fertilizer 

company and GreenROUTES decided to call the fertilizer company. We called the Boston & Co. fertilizer 

company and they were able to give us the pounds of synthetic and organic fertilizers as well as the 

percent of nitrogen used (table 4). Without going to the fertilizer company this information would have 

been impossible to obtain. GreenROUTES assumed that the fertilizer company compiled all the data that 

they could have in the right year when it was given to us. GreenROUTES also assumed that they used 

the Colby-Sawyer College fiscal year.  
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    Table 4. Emissions Resulting from Fertilizer Application.   

 

Emissions Resulting from Fertilizer Application 2006-2008 

Year Synthetic Fertilizer (lbs) Organic Fertilizer (lbs) Fertilizer Emissions (MT eCO2) 

2006 8,775 9,164 16.3 

2007 9,695 9,450 19.4 

2008 7,355 8,650 13.9 

       

 

Once all the data for each of the sections under scope one had been collected GreenROUTES 

was able to process the data through the Clean Air Cool Planet Spreadsheet.  The spreadsheet 

calculated the energy consumption of each section in British Thermal Units (BTU), it also calculates the 

total emissions of carbon dioxide, methane, and nitrous oxide for each section. GreenROUTES found that 

approximately 94% of the annual emissions of CO2 from Scope 1 are emitted through on-campus 

stationary sources. This means propane is by far the largest source of emissions associated with Scope 

1.  Direct Transportation made up approximately 4% of the annual emission of CO2, and Agriculture made 

up about 2%.  Propane is clearly the largest contributor to total annual emissions included in Scope 1 and 

will need to become a top priority in Colby-Sawyer College’s plan on reducing total emissions (Figs. 1 and 

2). 

 

Fig 1. Scope 1 Emissions 2007-2008 

 

 

 

 

 

 

 

 

 

Scope One Emissions 2007-2008 
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Table 5. Summary of Scope 1 Emissions 

 

Institutional Data  
Fiscal Year 2007-2008 

 Energy 
Consumption 

CO₂ CH₄ N₂O eCO₂ 

Units MMBtu kg kg kg Metric 
Tons 

On-Campus 
Stationary 

45,200 2,821,713 475 28.5 2,8412.1 

Propane 1,821.4 127,717.6 25.5 8.8 130.9 

Agriculture - - - 65.5 19.4 

Totals 46,844.5 2,949431.1 500.5 102.7 2,991.4 

 

 

Fig 2. Propane Emissions vs. Full Time Students 2006-2008 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Emissions Data: Scope 2 
 

Indirect Emissions 

 

Scope 2 emissions are “indirect emissions from sources that are neither owned nor operated by 

the institution but whose products are directly linked to on-campus energy consumption. This includes 

purchased energy: electricity, steam, and “chilled water” (Hough et al. 2008).  Since there are few strict 
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policies regarding electrical use across American colleges, these numbers may often represent nearly a 

half of the total emissions produced by the school, especially those supplied by fossil fuel electrical 

generation plants.  On average, from 2004-2008, 3,652,479 kWhs of electricity was consumed over the 

course of an academic year at Colby-Sawyer College, which accounts for 45% of the institution’s total 

emissions.  One of the reasons that this number is so high is that 100% of the electricity that supplies 

Colby-Sawyer College comes from the coal fired plant in Bow, NH.  Another reason is that there are no 

current policies in place to conserve electricity. 

 

Table 6. Electrical Emissions and Consumptions 

 

Emissions from Electricity Consumption 2006-2008 

Year kWh Electricity Emissions (MT CO2) 

2006 3,708,090 3,623.0 

2007 3,691,240 3,587.5 

2008 3,484,209 3,386.3 

 

 

An important aspect to consider about Colby-Sawyer College’s Scope 2 emissions is that, 

although it is the scope with the fewest constituents, it is also the scope with the heaviest impact (see 

fig.3 and table 6).  Any policy or investment that reduces electric energy consumption will be highly 

beneficial for lowering our total emissions.  Doreen Gareau, from the business office, provided 

photocopies of the electrical invoices for data records, which listed kWh consumption.   

 

    Fig 3. Emissions Breakdown 2007-2008 
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Emissions Data: Scope 3 
 

Scope 3 accounts for emissions from sources generated at Colby-Sawyer College. These include 

the categories of commuting, air travel, waste, and offsets. The category of commuting includes faculty, 

staff and students, directly financed outsources travel, other forms of travel, and study abroad travel. The 

waste category includes both solid waste and waste water.  

 

Commuting 

 

The first category of Scope 3 is commuting, which was determined using the number of miles 

traveled by faculty, staff and students. GreenROUTES was able to find the total number of commuting 

miles for faculty through conducting a survey. However, we were unable to obtain the number of student 

commuting miles, but did find the number of student commuters. This was found by subtracting the total 

enrollment from the total occupancy of all the college’s residence halls. The data for part and full time 

students were verified by Carole Parsons, and a few of the numbers were inconsistent. Student 

commuter information was provided by Dave Sauerwein, Vice President for Student Development and 

Dean of Students, and Jerry Volpe, Operations Manager for Student Development. It was calculated from 

the data collected on the faculty commuter survey that the total number of miles traveled each year, from 

2006 to 2008 is consistently getting lower, but this reduction is not due to carpooling, as only one survey 

participant said that they carpool. The total number of miles in 2006 was over 1.7 million and it has 

decreased over two years to 1.5 million miles (table 7).  

 

Table 7. Commuter Emissions 2006-2008 

 

Commuter Emissions 2006-2008 

Year Faculty/Staff Miles Student Miles Commuting Emissions (MT eCO2) 

2006 1,707,413 390,701 847.3 

2007 1,615,708 362,477 798.8 

2008 1,541,446 306,398 746.1 

         

    

 

Travel 

 

The second category of Scope 3 consists of travel mileage for members of the Colby-Sawyer 

College community. The travel section includes data for air travel of faculty and staff, and study abroad air 

miles. For air travel mileage, each college department responsible for utilizing air travel was evaluated. 

Sharon Beaudry and Kathleen Karr of the Human Resources Department, Kathleen Horton and Gina 

Reich of the Development Office, and Sue Maurer, the Academic Vice President Administrative Assistant 

assisted us with collecting this data. As trip mileage is not usually reported, inferences were made in 

order to estimate miles traveled. GreenROUTES used an air miles calculator to find the miles traveled, 

because GreenROUTES was able to obtain departure and destination locations. The total number of air 

miles for faculty and staff was over 179,000 miles in 2006, and has risen to over 270,000 miles in 2008. 

The data for air miles shows that a significant amount of emissions is produced from Colby-Sawyer’s 

directly financed air travel (table 8). 
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Table 8. Travel Emissions 

 

Travel Emissions 2006-2008 

Year Air Travel (Miles) Other (Miles) Study (Abroad Miles) Air Travel Emissions (MT eCO2) 

2006 189,310 9088 326,620 402.8 

2007 117,170 9088 328,600 278.5 

2008 285,584 15,090 206,048 385.5 

 

 

Directly financed outsourced mileage was also included in the travel category of Scope 3, and 

includes the mileage of vehicles used by the College that are not part of the College’s fleet. To find this 

data, GreenROUTES went to the athletic department to find the miles traveled by the College’s athletes. 

The data included trips on which teams had to take either a chartered bus. Georgann Armstrong, 

administrative coordinator, gave us the spring, winter and fall team schedules for the last three years.  

GreenROUTES then used Google Map to get a rough estimate of the miles traveled from Colby-Sawyer 

College to a particular destination. The miles traveled for individual trips were calculated, and all were 

added together for each year. GreenROUTES also doubled the total miles to account for the round-trip. 

Our mileage calculation does not include any conference playoff games .The assumption was made, that 

college vans were taken to any games that were less than sixty miles away. GreenROUTES also 

assumed the both the men’s and woman’s team did take chartered buses. This data is available in table 8 

under “other”. 

 

The travel category also includes data on study abroad air miles for students. The total number of 

air miles for students studying abroad was obtained by calculating the distance from Manchester Airport 

in New Hampshire to each student’s destination. This method was chosen because GreenROUTES does 

not have any information concerning which airports students departed from or flew to. Inferences were 

also made in this section as some students studied in cities with no airport. In these instances, either a 

major city or the capital city of that country was chosen. The assumption was made that in these cases, 

students reached their destinations by vehicle transport. Study abroad air miles for 2008 were over 

285,000 in 2006, producing over 108,000 kilograms of CO2 in just one year. The number of air miles for 

study abroad has decreased over the time period of 2006 to 2008 to 71, 000 miles which equates to over 

142,000 kilograms of CO2 emissions. This information was obtained from Nancy Teach, the director of 

Student Affairs and International Programs.   

 

Waste 

 

The third category of Scope 3 consists of our institution’s waste data, including solid waste and 

waste water. A spreadsheet with the gallons and dollars spent per month on solid waste were provided by 

Professor Leon Malan based on data collection from the 2006 GreenROUTES group. The spreadsheet 

provided a total which GreenROUTES checked, and concluded missing data from the months of March 

through June 2007 to 2008. GreenROUTES was not able to obtain data for the other sections of this 

category including incinerator waste, and landfill waste, as Colby-Sawyer College does not keep record of 

this data.  Ideally a college should keep better track of recycling and waste data.  
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Wastewater 

 

The last section included in the category is wastewater. The New London department of public 

works was contacted about wastewater management, and they provided us with a detailed chart outlining 

the total gallon amount at a biannual rate.  GreenROUTES ultimately determined that the wastewater 

treatment facility in Sunapee NH breaks down wastewater by 50% aerobic and 50% anaerobic 

decomposition. GreenROUTES made the assumption that, if the entire population on campus drank 100 

oz. (1 ½ Nalgene bottles) of water each day for 365 days, it would amount to over 360,000 gallons of 

water. This is a generous estimate because the population on campus is only present for 244 days. This 

300,000 gallons is only 2% of the 13.5 million gallons used in 2007-2008 (fig.4). That means that the 

other 98%is accounted for in activities like showering, toilet use, dishwashing, food preparation, 

recreation and lawn care.  

 

Fig 4. Wastewater 2007-2008 

 

 

   

 

Paper Consumption 

  

The fourth category in Scope 3 includes total sum for paper consumption by Colby-Sawyer 

College. GreenROUTES calculated the total number of reams of paper that Colby-Sawyer used and the 

kind of paper.  We used this information to determine the average amount of weight of paper used by 

students in 2007-2008. GreenROUTES then had the mailroom weigh one ream of paper, and found that 

one ream weighs 5.1 pounds. GreenROUTES multiplied this number by the number of reams used at 

Colby-Sawyer College to find pounds of paper consumed annually. GreenROUTES found in 2008 that 

28.5 pounds of paper was used per student, and the total sum came 3, 000 pages of paper consumed.  

 

 

 

 

Campus Water Waste 
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Offsets 

 

The last category in Scope 3 provides information about ways to offset the institution’s emissions. 

Colby-Sawyer College utilizes the forest preservation offset. Colby-Sawyer College has about 86 acres of 

forest land, which is 34.83 hectares of forested land. To find the total number of forested acres Colby-

Sawyer College owns, ArcGIS version 9.2 was used to calculate the acreage for the forested parcel that 

the College owns. This contains the acreage of Kelsey forest and the athletic fields which was then 

computed and subtracted from the total number of acres of the parcel. This gave GreenROUTES the total 

forested acres. This was then converted into hectares. To calculate the amount of CO2 sequestered in our 

institution’s forested lands, GreenROUTES used an estimate created by Harvard Professor, David Foster 

that New England forests of this age (70-100 years) and species are taking in an average of 2 metric tons 

CO2 per hectare
2
. In our formula GreenROUTES multiplied the College’s 34.83 hectares of forests by the 

average 2 metric tons of CO2 taken in by a single hectare of forests; (34.83)(2). The results indicated that 

the forested land our College owns sequesters 69.66 metric tons of CO2 per year. One assumption 

GreenROUTES made was that forests in New London, New Hampshire are relatively similar to those 

owned by Harvard University. 

 

 

Fig 5. Scope 3 Emissions 2007-2008 
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Table 9. Scope 3 Emissions 2007-2008 

 
Scope 3 Emissions 2007-2008 

 Energy 
Consumption 

CO2 CH4 N20 eCO2 

Units MMBtu kg kg kg Metric 
Tons 

Faculty Staff Commuting 9,0778 636,533 127.3 43.8 652.4 

Student Commuting 2,037 142,803 28.6 9.8 146.4 

Directly Financed Air 
Travel 

461.7 90,639 .9 1 91 

Other Directly Financed 
Travel 

31.6 2,288 .1 .1 2.3 

Study Abroad Air Travel 552.4 108,461 1.1 1.2 108.8 

Solid Waste - - - - - 

Water Waste - - 1,489 14.4 38.5 

Paper - - - - 35.4 

Scope 2 T&D losses 3,777 352,946 4 6 354.8 

Offsets Non-Additional - - - - -40 

Totals 15,937 1,333,670 1,651 76.3 1,390 

 

The data collected for Scope 3 shows that the categories discussed will continue to produce 

significant emissions at Colby-Sawyer, because each one is a necessary part of the College’s ability to 

function. For some of these categories there is a considerable amount of recorded data, including study 

abroad air miles, and waste water;  the data collected over time for these two categories show consistent 

increasing trend of emissions. The College must have running water, and students will travel by plane for 

study abroad opportunities; both of these sources will continue to have substantial impacts on the 

College’s emissions and are a major component of the sources of emissions in Scope 3. Though the 

trends for these sources do not show reductions in their emissions, there is potential to reduce each 

source of emissions discussed in Scope 3 through more sustainable practices at Colby-Sawyer College, 

such as using recycled paper and reducing waste through recycling. Another policy to consider, as 

suggested by the ACUPCC, is to develop a college policy to offset air travel emissions. 

 

Data-map 
 

As GreenROUTES collected data for this report we started to run into road blocks; 

GreenROUTES thought of a way to help the college prepare for next year’s report. The GreenROUTES 

team has compiled a data-map that will house all the data. The source of the data and the units needed 

are all part of the data-map. As GreenROUTES went through all the data we assigned departments and 

contacts for most of the data. Some data is not recorded because it does not pertain to a specific 

department, so GreenROUTES left the assignment of this data to the President. This database 

encompasses all aspects of the ACUPCC greenhouse gas inventory (GGI). As Colby-Sawyer College 

move forward as an institution this data is going to be updated every fiscal year. With the frame work in 

place it should not be too difficult for one person to simply update our inventory. This will work if everyone 

involved is required to update their section on a monthly base. Our idea for the data-map was to make 
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completing this inventory simpler. The data recording policy is lays out a complete list of data needed for 

the GGI, where it lives, and indicates whether or not the data is recorded.         

         

 

Data Collection: Analysis 
 

The ACUPCC requires an institution to report on many elements of energy consumption. As 

GreenROUTES worked to fulfill the requirements we found that Colby-Sawyer College does not keep 

track of certain data that is important for the GGI. The data that was missing could be easily recorded, but 

Colby-Sawyer College does not have the infrastructure to record this data. In the sections below we will 

review the data required for the GGI report and we recommend ways to make it easier in the future. Most 

of the data needed for the institutional data was easily accessible. For one example, GreenROUTES ran 

into some problems with the energy budget. To obtain the information that was needed, GreenROUTES 

had to pull the numbers from the main budget. This was not necessarily a lack of information, but it was a 

case of scattered data. For example, to help Colby-Sawyer College monitor the energy that the institution 

uses, it would be a good idea to create an energy budget by compiling all of the energy needs into one 

category within the budget. The different energy forms can be kept separately just placed under a 

heading that says energy budget. This way the President and budget managers monitor the use of 

energy on campus easily.  

 

Emissions Data: Scope 1 
 

There are five areas in Scope 1 that applies to Colby-Sawyer College. Out of the five areas 

GreenROUTES only had documentation on one, which was propane. There were no records for the 

gallons of gasoline or diesel used for the university fleet. GreenROUTES had to estimate the amount of 

gasoline that the university fleet has used by gathering receipt from the last three years and finding the 

amount spent on gasoline. There was no data on the amount of diesel used. These numbers are very 

important to have because if there is no baseline data then there is no way of knowing if Colby-Sawyer 

College is using less. Facilities are responsible for this data and should be required to record this data 

monthly, and report to the President. The goal of the ACUPCC is to lower emissions and by cutting back 

on the gallons of gasoline and diesel Colby-Sawyer College would be to reduce emissions.   

 

Refrigerants and Chemicals 

 

Refrigerants and chemicals are substances that have the potential of being harmful to humans 

and the environment, and Colby-Sawyer College does not record the amount of each that is used on 

campus. The pounds of each chemical used here at Colby-Sawyer College can help us to gauge our 

environmental impact. Facilities are the department that should be responsible for this data, and report it 

to the President on an annual basis.  Without a baseline to start from GreenROUTES will not know if 

Colby-Sawyer’s increasing their use or decreasing their use. It is important to keep records of refrigerants 

and chemical for emission purposes as well as a safety precaution for the college.  
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Fertilizers  

 

Fertilizers are widely used on all the fields around the campus. When asked at facilities the 

pounds of inorganic and organic fertilizers used and their percent nitrogen they were unable to tell us. Our 

fertilizer application is contracted out to another company. To find this information GreenROUTES 

contacted the fertilizer company (Boston & Company) and they were able to pull those numbers together 

for us. When the company applies fertilizer to the campus they do not leave a record of the pounds 

applied or the percent nitrogen. This information is not hard to record; it just means that Colby-Sawyer 

College asks more from the fertilizer company’s receipts. GreenROUTES recommends that facilities be 

responsible for the recording of fertilizer application on the College campus.  It is important to record the 

fertilizer data because if Colby-Sawyer College can start using more organic fertilizers Colby-Sawyer will 

start to have less of an impact on their environment.  

 

 

Emissions Data: Scope 2 
 

Scope 2 emissions consist of purchased electricity. Colby-Sawyer College keeps a record of the 

electricity used on campus, and this helps to show trends in the community’s consumption. Electricity 

should be included into the energy budget, which should be recorded by the treasurer. This is a large 

area of emissions so it will be important to focus on lowering the amount of electricity consumed.   

  

Emissions Data: Scope 3 
 

Commuting 

 

There are ten areas in Scope 3 that applies to Colby-Sawyer College, out of those ten; seven 

were not recorded at the college. The major one that was not recorded was the Faculty and Staff 

Commuting miles. Being a rural college a good percentage of our emissions stems from the commutes 

members of our community take each day. Recording this data is difficult because it is not under one 

department. Human Resources have made an initiative to capture this data and to promote carpooling. 

This will greatly help reduce the emissions from commuting faculty and staff by having a baseline number 

that they can try to lower. GreenROUTES recommends that Human Resource be responsible for the 

recording of this data because they have started the initiative.   

 

Student commuting at Colby-Sawyer College is a fairly small piece of the puzzle but it still has an 

effect on our emissions. Like the faculty and staff commuting miles these numbers are hard to record 

because no department is responsible for this information. This is where GreenROUTES need to assign a 

department to ask the students that live off campus how far they drive, and how many days they come to 

school and/or how many times they come to campus a week. GreenROUTES recommends that Campus 

Safety record this data because they approve all parking permits on campus.   This data will make our 

greenhouse inventory more complete, while providing us an area where Colby-Sawyer College can 

reduce our emissions.  
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Air Travel 

 

Faculty and Staff air travel mileage was another area where data was missing. This data lives 

with many different departments depending on the reason for flying, and it is recorded differently. For this 

reason it is hard to capture this data for our purpose. If all faculty and staff were to report the miles that 

they flew to one person or department then this information would be more useable.  

 

Student air travel is very hard to account for. The numbers that GreenROUTES obtained were 

solely from the athletic department. This information was not very transparent but GreenROUTES was 

able to pull out the flying miles that each team has done. GreenROUTES feel that there are more 

students traveling for school then documented. It will be important for the athletic department and campus 

clubs to record the flying miles traveled. Capturing this data will require a department to record the data 

so that it is useable.  

 

Outsourced Travel 

 

Directly outsourced bus travel for the students at Colby-Sawyer College is not recorded. This is 

travel in busses other than the university fleet. The numbers that GreenROUTES obtained were from the 

athletic department only. They are the ones that use this transportation the most, but all of this 

transportation needs to be recorded. By recording the directly outsourced bus travel Colby-Sawyer 

College will be able to document this correctly.  

 

Colby-Sawyer College is a small school, but still there are students that study abroad. These 

miles are difficult to obtain because of the infrequency that students traveling abroad. These numbers are 

not that important to document because currently they are relatively low, but as Colby-Sawyer College 

increase the number of students going abroad this information will need to be documented.  

 

Solid Waste 

 

Solid waste is something that is not recorded at all. This will entail us to have the waste crew 

weigh the waste that they take from the college. This might be out of our hands but it is worth asking the 

company to weigh the tons of waste that Colby-Sawyer College produces. This would require the waste 

company to weigh the waste before any other waste is added to the truck.  This information is very 

important for our emissions because waste is something that Colby-Sawyer College can control and 

decrease. The ACUPCC recommends that each College records that amount of waste they produce. By 

joining Recyclemania Colby-Sawyer College would compete with other College to lower waste produced 

(refer to Tier 1 Policy 13).  This will also help save the college money by hopefully decreasing our waste. 

Colby-Sawyer College should really try to obtain these numbers for next year because they are important.  
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Suggestions 

 

GreenROUTES suggest that each month the president receives a monthly report that details the 

consumption of key emission data. The data that should be contained in the report should  include 

propane, electricity, paper consumption, gallons of gas and diesel consumed every month. Propane and 

electricity are Colby-Sawyer College’s largest source of emissions. Electricity is responsible for 45% of 

Colby-Sawyer College’s emission; by reducing electrical usage the College emissions will drop 

considerably. Propane is 35% of the College’s emission, by reporting monthly the President can see 

when we consume the most and create a plan to lower the consumption.  Paper consumption costs the 

College about $17,000 each year, and is an emissions source with the potential for large savings by 

changing the way Colby-Sawyer College consumes paper. The gallons of gasoline and diesel are 

important because they show the amount of driving by the College community, lowering this number will 

help to reduce our transportation emissions. Along with the monthly consumption number, the report 

should also include previous month’s numbers and the yearly consumption to draw comparisons. These 

monthly reports will show how each department is keeping up with their data recording and demonstrate 

the College’s efforts to lower emissions.        

 

Conclusion 
 

The Clean Air Cool Planet spreadsheet was a valuable tool for us to assess the emissions impact 

of our activities at Colby-Sawyer College. This instrument helped us to complete the Greenhouse Gas 

Inventory on time and meet the ACUPCC requirements. In the process of collecting information 

GreenROUTES was able to find opportunities for change in the data structure of our college. A good 

example of this is the lack of recording and documentation of resource consumption and waste. 

GreenROUTES have identified the need for recording these types of information, as they are crucial in 

calculating our carbon footprint and by providing baseline data upon which the college can act. 

 

A comprehensive Greenhouse Gas Inventory was only one aspect of the overall sustainability 

profile of the college. In the next section, we explore and evaluate sustainability at Colby-Sawyer College 

in more depth. 

 

 

  

Here is the link to Colby-Sawyer’s 2008 ACUPCC report. 

 
http://acupcc.aashe.org/ghg-report.php?id=560 
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Chapter 3: 

Benchmarking 
 

The best way to gauge Colby-Sawyer College’s successes or failures is by directly comparing it 

to other colleges and to identify best practices. Once the ACUPCC report was completed GreenROUTES 

was interested to find out how Colby-Sawyer College compared to other colleges and universities who 

signed on to the Presidential Climate Commitment. The official ACUPCC website has links to 621 

universities and colleges who have complete reports. We gathered information from each school’s report 

that would be important for comparing ourselves with our college. The type of information gathered 

included: total emissions, full time students and faculty, total square feet, endowment, commuting CO2, 

and others.  We limited our comparison to private colleges with fewer than 7,000 full time students and an 

endowment size of less than $100 million. The final list included 104 schools that fit our college 

comparison criteria.  

  

 After analyzing the data we created different graphs to help display how our college’s emissions 

stand against other colleges.  One particular graph compared the emissions per students and the 

endowment per student at private colleges.  Ann Rappaport, author of Degrees that Matter wrote, “A per 

student metric is the most relevant measure of an institution’s progress.”
i

  

From figure 1. it can be concluded that there is an upward trend, but not a statistically significant 

correlation. The trend suggests that as colleges’ endowments increase, so do their emissions.  Locating 

Colby-Sawyer College on the graph below you can see the college has an average endowment of 

$27,000 per student.  The average emission per student is 8 metric tons of CO2. The direction the school 

needs to pursue has to be by lowering the emissions per students, and still increasing the endowment per 

student. The way to complete this goal is by implementing policies that are cost effective, along with 

environmentally friendly. This report makes a series of policy recommendations that will take Colby-

Sawyer College in this direction. .  There are examples of colleges that seem to have achieved these 

goals.  Colby-Sawyer College should identify some benchmark colleges and investigate the reason for 

their success.  
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Fig 1. Endowment/Student and Emission/Student of ACUPCC Private Colleges 

 

 

 

 

 

 

 

 

 

 

 

Other Colleges 
  

 There is an endless list of colleges Colby-Sawyer could look to compare successful sustainability 

policies on a college campus.  Many colleges located in the northeast have taken great strides in many 

different aspects of sustainability on campus.  Dartmouth College is one example
2
. Currently at 

Dartmouth College there are elected sustainability coordinators in every dorm and building on campus.  

These multiple coordinators help to displace the load of any one individual having to oversee the entire 

campus.  Allocating coordinators in each building allows closer oversight of sustainable action, as the 

coordinators either live or work in their allotted buildings every day. This initiative also helps get faculty, 

staff, and students working towards a common goal of sustainability.   

 Plymouth State University (PSU) is another example of a local school trying to reduce their net 

carbon emissions.  PSU and Sodexo have teamed up to create a sustainable dining hall. The college 

website has a page dedicated to sustainability efforts in the dining hall. The Sodexo Company states, “We 

feel it is our responsibility to encourage and act in a way that promotes sustainability on campus, in our 

community, around the region and throughout the world. Some of our sustainability efforts tie into our 

strong community focus and our regard for quality of life. Our sustainability initiatives and programs 

include the following:”
3

• Air pollution reduction practices  

• Hybrid delivery vehicle used on campus  

• Ecological building construction and renovation designs  
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• Energy conservation practices  

• Purchasing, whenever possible, from environmentally and socially responsible companies  

• Paperless billing  

• Waste reduction practices  

• PSU goes tray less in efforts towards a sustainable campus  

• Local farmers provide their products to our main supplier to maximize delivery efforts and cut 

down on greenhouse emissions  

• We work with local farmers to reduce food-waste  

• Some of our waste oil is being used as bio-diesel  

• Recycling of solid waste  

• Rendering practices  

• Water conservation and waste water practices  

• Many of our coffees, teas and hot chocolate are Fair Trade  

• Use of local coffee roasters  

• Use of local cage-free organic eggs  

• Purchasing from companies that give back a percentage of their profits to environmentally 

responsible projects  

• Introduction of the Opti-Rinse™ System. Opti-Rinse™ rinse nozzles use less than half the water 

of traditional nozzles  

• Elimination of disposable service ware that does not support an environmentally friendly 

environment  

The initiatives created by Plymouth State College and Sodexo could be implemented at Colby-

Sawyer College easily, considering Sodexo is also our college’s food service provider. 

 

 Franklin Pierce is a local college trying hard to reduce their propane use caused by “the bubble.”
4
 

At Franklin Pierce their main sports facility is enclosed by a giant bubble, which needs constant propane 

to keep inflated.  “The Bubble,” as students refer to their sports facility, is the leading propane consumer 

on the campus.  Franklin Pierce in an effort to reduce their consumption of propane has asked 

Woodfuels, a new energy company offering zero emissions, to install a large bio-mass furnace on 

campus to provide heat for “the bubble,” with no installation, equipment, or maintenance cost.   This 

initiative is a way for Franklin Pierce to drastically reduce propane consumption on campus and begin to 

move to a carbon neutral campus. Their carbon emissions per student is 4.6 metric tons CO2 compared 

to Colby-Sawyers’ 8 metric tons. 

  

 Middlebury College has also taken initiative to create policies and programs to reduce their 

college’s ecological footprint.  In 2002, students and faculty created small organic garden. Today, the 

garden is fertilized with their college’s compost and strives for an optimal rather than maximum 

production.  The garden was created as both a teaching tool, and a way for Middlebury College to return 

back a portion of their land to the environment.  The vegetables grown in the garden are sold to the 

colleges dinning services and a few local dinners.  Middlebury College also has built the first Vermont 

structure to receive a platinum rating by the Leadership in Energy and Environmental Design (LEED) 

Green Building Rating System. The Franklin Environmental Center was first built in the 1870’s, and then 

renovated in 2005 following LEED’s requirements.  “To obtain the platinum status, the college had to 
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demonstrate that it met numerous criteria in each of five categories, including: sustainable site, water 

efficiency, energy and atmosphere, materials and resources, and indoor environmental quality.”
5

 The college used numerous local materials to complete the building; slate, granite, and furniture where 

all purchased strictly from Vermont businesses. Middlebury’s investment in the Franklin Environmental 

Center demonstrates their commitment towards sustainability on campus.  

 

 Colleges and Universities all over the United States and the world have begun to design creative 

initiatives to lower carbon emissions on campus and their overall footprint on their community.  Instead of 

reinventing the wheel, GreenROUTES visited some local institutions for ideas applicable for our college 

 to use.  

 

Green Mountain College 
 

We define “environment” broadly to include our social and natural communities 

-Green Mountain College 

 

 Last semester, the GreenROUTES team visited Green Mountain College to find more information 

about the reason for their success.  Green Mountain College is located an hour and fifteen minutes 

northwest of Colby-Sawyer College.  Their college currently has 719 fulltime students. The campus 

setting of Green Mountain College is rural, similar to Colby-Sawyer College.  Green Mountain College has 

also signed onto the President Climate Change Commitment.  In 2007 Green Mountain College had a 

total net emission of 4,667 metric tons of CO2, which is approximately 3,000 metric tons of CO2 less 

emitted then Colby-Sawyer College, which currently stands at 7,637 metric tons of CO2.  Another way to 

compare the two colleges is emissions per student; Green Mountain College emits 6.5 metric tons of CO2 

per student, whereas Colby-Sawyer College emits 8.0 metric tons of CO2 per student.  Green Mountain 

College has 410,000 gross square feet of building space, almost 170,000 square feet less than this 

college. Having less building space to heat and electricity helps their college have a lower total net 

emissions, but that is not the only reason why their college is able to emit so much less than  

Colby-Sawyer College.   

 

Green Mountain College currently purchases 50% of its net electricity demands from local diary 

famers. The program is offered by Central Vermont Public Services (CVPS), named “Cow Power.”  The 

energy Green Mountain College is purchasing from farmers is sequestered methane from manure, used 

to create electricity.  Using “Cow Power” is a renewable source of energy, causing a substantial decrease 

in the college’s net carbon emissions. “This commitment, coupled with other energy programs, has 

earned the College recognition in the EPA’s Green Power Partnership program (2007) at the “Leadership 

Club” level.”
2  

Changing the way the college captures energy is one way to reduce Scope 1 carbon 

emissions.  Colby-Sawyer College should seriously consider the steps taken by Green Mountain College 

to begin to move more actively towards lowering its own campus emissions 

Green Mountain College has been recognized by the Association for the Advancement of 

sustainability in Higher Education (AASHE) as one of the leading colleges creating creative campus 

initiatives.  Their college’s greening fund project has already accumulated over $43,000.  “The Greening 

Fund was created after 93% of all students polled voted to increase their activities fee by $30 per year for 

student-proposed, student-approved greening initiative.”
6



A student driven committee meets

raised by the greening fund.  The students have used this money to purchase recycling bins, double

sided printers, and have a biomass assessment completed. These initiatives have been a great way for 

students to actively participate in helping reduce the total net emissions of

Green Mountain College helps to fulfill their Presidential Climate Commitment and reduce emission is by 

participating in Recyclemaina. Their college has 25 student volunteers working together as a recycling 

crew, helping to reduce the amount of waste disposed by

 Green Mountain College is an ideal college to use a

time students, square footage, and rural setting.  

rural setting to its advantage, such as “Cow Power,” is an important aspect to for Colby

consider.  Also, creating a Greening Fund 

raising awareness. Colby-Sawyer College and Green

Climate Commitment, and both colleges have enthusiastic

toward carbon neutrality.  Green

through different policies and programs

Sawyer College needs to follow 

to carbon neutrality.   

 

Fig 2. Emissions Compare of Colby

 

Proctor Academy 
  

GreenROUTES visited 

other institutions have gone about creating a sustainable campus

college or university they are great

Proctor Academy’s campus sustainability.  

included all students rotating the jobs of collecting and composting food waste, along with rece

designed green dorms.  The recycling and food composting initiative have 
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student driven committee meets monthly and chooses where to allocate funds

The students have used this money to purchase recycling bins, double

sided printers, and have a biomass assessment completed. These initiatives have been a great way for 

students to actively participate in helping reduce the total net emissions of their college.  Another way 

helps to fulfill their Presidential Climate Commitment and reduce emission is by 

participating in Recyclemaina. Their college has 25 student volunteers working together as a recycling 

amount of waste disposed by Green Mountain College.  

Green Mountain College is an ideal college to use as a benchmark; their college is similar in full

square footage, and rural setting.  Understanding how Green Mountain College uses its 

rural setting to its advantage, such as “Cow Power,” is an important aspect to for Colby

reating a Greening Fund is to begin influencing student culture on campus through 

Sawyer College and Green Mountain College have both signed the Presidential 

Commitment, and both colleges have enthusiastic Presidents in place to lead their colleges 

Green Mountain College has taken strides towards fulfilling their commitment 

through different policies and programs and they use their success in promoting their college

follow suit and begin implementing specific sustainability policies 

Emissions Compare of Colby-Sawyer College and Green Mountain College

 

GreenROUTES visited Proctor Academy in Andover, late October to begin 

gone about creating a sustainable campus
7
. Although Proctor Academy is not a 

great local resource.  The team met with Alan McIntyre who is in charge of 

Proctor Academy’s campus sustainability.   Mr. McIntyre explained the extensive recycling efforts, which 

included all students rotating the jobs of collecting and composting food waste, along with rece

recycling and food composting initiative have helped Proctor Academy to 

Emissions per Full 
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Colby-Sawyer College
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where to allocate funds with money 

The students have used this money to purchase recycling bins, double-

sided printers, and have a biomass assessment completed. These initiatives have been a great way for 

college.  Another way 

helps to fulfill their Presidential Climate Commitment and reduce emission is by 

participating in Recyclemaina. Their college has 25 student volunteers working together as a recycling 

.   

benchmark; their college is similar in full-

Understanding how Green Mountain College uses its 

rural setting to its advantage, such as “Cow Power,” is an important aspect to for Colby-Sawyer College to 

to begin influencing student culture on campus through 

signed the Presidential 

place to lead their colleges 

towards fulfilling their commitment 

and they use their success in promoting their college.  Colby-

policies that will lead 

Sawyer College and Green Mountain College 

 

late October to begin to understand how 

. Although Proctor Academy is not a 

The team met with Alan McIntyre who is in charge of 

extensive recycling efforts, which 

included all students rotating the jobs of collecting and composting food waste, along with recently 

Proctor Academy to 

Green Mountain College

Sawyer College
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divert some of their waste away from landfills.  A student-lead initiative to ban water bottles on campus 

has also helped to reduce waste. One of the most recent building additions uses geo-thermal heat to 

warm the building.  Also, many components of the building have been created from recycled materials or 

energy efficient appliances.   The building has dual flush toilets to reduce the amount of water the building 

creates.  Because Proctor Academy cannot sign onto the President’s Climate Commitment, 

GreenROUTES is not able to compare any emissions data.  Visiting Proctor Academy was still a good 

experience for the GreenROUTES team because they were able to see how a sustainable campus 

functions and the initiatives that have increased their sustainability.  

 

 GreenROUTES was able to take away many lessons from the visit to Proctor Academy. One 

lesson learned was the significance of having a sustainability coordinator.  With a sustainability 

coordinator on campus you now have an enthusiastic member of the institutions community bringing in 

innovative ideas that can be turned into polices.  We also learned how important student involvement is 

towards powering different campus programs and initiatives, such as the recycling and composting 

programs, and the student-lead water bottle ban.  Proctor Academy uses the excitement of students to 

reduce their environmental footprint as a way to reduce the school’s overall footprint.  Colby-Sawyer 

College needs to use this lesson learned by GreenROUTES to help strengthen the drive towards a 

carbon natural campus. 

 

Where Do We Go From Here? 
  

Completing the ACUPCC report has given the college a great gauge to use.  The college can use 

this to compare ourselves to other colleges.  Colby-Sawyer College can look at colleges with lower net 

emissions than itself to find ways to reduce its own emissions. The President’s Climate Commitment 

states that within two years of signing the commitment a climate action plan should be submitted showing 

policies that have been, or will be implemented to help move colleges towards carbon neutrality. The 

policies GreenROUTES has prepared are policies already implemented at other colleges signed on the 

President’s Climate Commitment.   The policies created by GreenROUTES are a comprehensive list of 

initiatives designed to lower Colby-Sawyer College’s net carbon emission, while considering the college’s 

budget. 
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