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I. Executive Summary 
 

Western Michigan University GHG Inventory: 
Baseline Year 2007 

 
ENVS 4100: Campus as a living laboratory  

 
Contact Information 
 
Chris Caprara      Kaityln Shields 
christopher.b.caprara@wmich.edu    kaitlyn.e.shields@wmich.edu  
(269) 370-0422     (269) 352-0575 
 
Kelly Krug      Matt Van Ness  
kelly.j.krug@wmich.edu     matthew.w.vanness@wmich.edu  
(269) 870-8153     (630) 235-9100 
 
Introduction 
 
 We believe that a prerequisite to thoughtfully assessing the feasibility of signing 
the ACUPCC, is to have a rich understanding of WMU’s current GHG emissions.  For 
our ENVS 4100 project we chose to assist Dr. Glasser and the PUSC by performing a 
GHG inventory of WMU.  This GHG inventory enables WMU to:  (1) have a baseline 
estimate prior to signing the ACUPCC. (2) meet one of the conditions of the ACUPCC 
(3) explore benchmarking ourselves relative to other similar/peer institutions; and (4) 
strategically plan a high-leverage GHG reduction strategy (and, potentially, to set a viable 
target date for meeting the ACUPCC goal of climate neutrality). 

Performing this assessment allows us to model our University’s sustainability 
commitment and the WMU goal statement of promoting responsible environmental 
stewardship. 

The greenhouse gas inventory also aids in fulfilling three principles of the 
Talloires Declaration: It will increase our awareness of environmentally sustainable 
development, allow us to practice institutional ecology, and help us maintain the 
movement. 
 
Methodology  
  
 We used the Clean Air-Cool Planet protocol to estimate WMU’s  GHG emissions, 
since it is was recommended by the ACUPCC and widely used by ACUPCC signatories.  
We also estimated some emissions through custom approaches when we felt it would 
provide more detailed information. 
 Emissions are broken down into scope I, II, and III.  Scope I emissions are 
directly associated with campus activities, and result from university owned sources.  
Scope II emissions are indirect emissions from non-university owned sources, but are 
closely associated with campus activities.  Scope III emissions are indirect emissions 
from outside sources, but are either financed or encouraged by the university. 
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 Our inventory focuses on six GHG’s: carbon dioxide (CO2), methane (CH4), 
nitrous oxide (N2O), chlorofluorocarbons (CFC’s), hydrochlorofluorocarbons (HCFC’s), 
and hydrofluorocarbons (HFC’s).  While carbon dioxide is the most abundant, the other 
gases are important to take into consideration because they have high global warming 
potentials, and/or ozone depleting potentials. 
 We collected the majority of our data through university faculty and staff, who 
were exceedingly helpful.  Without them this GHG inventoy would not have been 
possible.  We also collected some of our data through the City of Kalamazoo, and a 
commuting behavior survey. 
 
Observations 
 
 In 2007 the university produced 126,411 metric ton of carbon dioxide equivalents 
(eCO2), and per capita emissions of 5.1 metric tons per full time equivalent (FTE) 
student, faculty, and staff.  On the backside of this sheet is a breakdown of total 
emissions into scopes I, II, and III, and individual sources per scope.  
 Performing this assessment has also opened the door for future research such as, 
alternatives to traditional refrigerants, storage of excess electricity through ice storage or 
batteries,  and eliminating or reducing our need of purchased electricity.  However 
exploring energy conservation would also significantly reduce our total emissions.  These 
are all areas of research that would significantly reduce our overall emissions, and lead to 
best practice sharing with the community and other research institutions. 
 
Emissions Summary 
 

• Scope I:  Direct emissions from sources that are university owned and/or 
controlled. 

o Cogeneration (electric):   10,402 MT eCO2 
o Cogeneration (steam)  46,678 MT eCO2 
o Other    2,651 MT eCO2 

 Other Stationary:    1,058 MT eCO2 
 Direct Transportation:   1,132 MT eCO2 
 Refrigerants:   448 MT eCO2 
 Fertilizer:   13 MT eCO2 
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• Scope II:  Indirect emissions from sources that are neither owned nor operated by the 
university, but directly tie in to energy consumption on campus. 

o Purchased Electricity:     27,256 MT eCO2 
 

• Scope III:  Emissions from sources that are neither owned nor operated by the university, 
but are either directly financed or encouraged by the university. 

o Commuting:      25,676 MT eCO2 
o Directly Financed Outsourced Travel:   2,460 MT eCO2 
o Study Abroad Air Miles:  1,633 MT eCO2 
o Solid Waste:    4,117 MT eCO2 
o Waste Water:    3,000 MT eCO2 
o Paper:     290 MT eCO2 
o Scope II T&D losses:   2,696 MT eCO2  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

• Total Emissions:  Includes scope I, II, and III 
o Scope I:     59,283 MT eCO2 
o Scope II:   27,256 MT eCO2 
o Scope III:   39,872 MT eCO2 
o Total:    126,411 MT eCO2 
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II. Introduction 
 
Background 
 

In 2003 the WMU Faculty Senate and the Western Student Association approved 
a mission statement regarding sustainability on Western Michigan University’s Campus. 
This statement explains Western's desire to create a sustainable campus and also focuses 
on the University’s mission to “advance responsible environmental stewardship.” Goals 
and strategies were outlined, which the President's University Sustainability Committee 
(PUSC) feels will best allow Western to move forward in this commitment to creating a 
campus culture of sustainability. A commitment to foster global thinking with local 
action was expressed, and our Project which is a Greenhouse Gas Inventory directly 
supports this notion. We feel that in conducting a greenhouse gas inventory the proper 
tool will be established to use in assessing our previous sustainability initiatives as well 
as identifying major sources of greenhouse gas emissions on campus. The issue that our 
project addresses is where we are on the sustainability continuum, in addition to 
identifying areas/sources to concentrate on specifically when studying sustainability 
initiatives on campus. Our hope is that a greenhouse gas inventory will allow us to know 
where Western stands in comparison to other campuses as well as establish a base year to 
track our own trends.  
 The emission of greenhouse gases increases the global climate crisis the world 
seems to be facing head on at this point in our existence. As nations around the world try 
to come to grips with this issue some are signing on to climate neutrality plans. We feel it 
is the duty of Universities and higher learning institutes around the world to help model 
this behavior as well in their quest to produce concerned and informed individuals. At the 
end of the 2007/2008 school year a student group from Dr. Harold Glasser’s ENVS. 410 
class presented a project to President Dunn, requesting him to sign onto the American 
College & University Climate Commitment (ACUPCC). “The American College & 
University Presidents Climate Commitment is a high-visibility effort to address global 
warming by garnering institutional commitments to neutralize greenhouse gas emissions, 
and to accelerate the research and educational efforts of higher education to equip society 
to re-stabilize the earth’s climate” (ACUPCC). While this request had all the best 
intentions it was premature, ideally we should know and even better understand our 
campuses GHG emissions before signing on to a document that commits us to campus 
neutrality, which is a huge step and effort. In order to commit to campus neutrality 
WMU’s GHG emissions levels must be defined so as to establish a base year inventory 
for emission reduction plans to start from. According to the ACUPCC, each campus has a 
reasonable time to achieve campus neutrality, which is to be determined on an individual 
campus basis. Our project will help to identify reduction targets on campus as well as 
give insight into establishing a reasonable time-line for achieving climate neutrality if the 
ACUPCC were to be signed by the president.  
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Greenhouse Gases 
 
 Our inventory consisted of data collection from campus emission sources; 
entering our data into a GHG calculator which produced the level of greenhouse gases 
emitted from Western due to its existence and ongoing operations during the 2007/2008 
school year. According to the EPA the principle greenhouse gases that enter the 
atmosphere due to human activities are as follows: 
  
Carbon Dioxide (CO2): Carbon dioxide enters the atmosphere through the burning of 
fossil fuels (oil, natural gas, and coal), solid waste, trees and wood products, and also as a 
result of other chemical reactions (e.g. manufacturing of cement). Carbon dioxide is also 
removed from the atmosphere (or “sequestered”) when it is absorbed by plants as a part 
of the biological carbon cycle.  
 
Methane (CH4): Methane is emitted during the production and transport of coal, natural 
gas and oil. Methane emissions also result from livestock and other agricultural practices 
and by the decay of organic waste in municipal solid waste landfills. 
 
Nitrous Oxide (N2O): Nitrous Oxide is emitted during agricultural and industrial 
activities, as well as during combustion of fossil fuels and solid waste. 
 
Fluorinated Gases: Hydrofluorocarbons, perfluorocarbons and sulfur hexafluoride are 
synthetic, powerful greenhouse gases that are emitted from a variety of industrial 
processes. Fluorinated gases are sometimes used as substitutes for ozone-depleting 
substance (i.e. CFS, HCFS, and halons). These gasses are typically emitted in smaller 
quantities, but because they are potent greenhouse gases, they are sometimes referred to 
as High Global Warming Potential (GWP) Gases.  
 
 In 2007 the fourth assessment report (AR4) of the United Nations 
Inergovernmental Panel on Climate Change (IPCC) was conducted, “which assess 
scientific, technical and socio-econimic information concerning climate change, its 
potential effects, and options for adaption and mitigation.” This report is described as the 
most comprehensive report to date of its kind and involved authors from all over the 
world. One of the conclusions from this report was, “Most of the observed increase in 
global average temperatures since the mid-20th century is very likely due to the observed 
increase in anthropogenic greenhouse gas concentrations." Anthropogenic can be defined 
as effects, processes or materials that are derived from human activities, as opposed to 
those occurring in natural environments without human influence (wikipedia). To clearly 
summarize this report, there has been an increase in global climate change and a majority 
of this is due to human activities.  
 Not addressing the University’s contribution to this global problem would be a 
negative action to take. To remain inactive on this issue would be going against the 
sustainbility missions established and agreed upon in 2003. By establishing a base 
inventory, Western can continue forward in its effort of environmental stewardship in 
addition to supporting the goals of the PUSC. This project can also aid in the PUSC 
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efforts to identify on campus sustainability initiatives, which could lead to the reduction 
of GHG emmited annual by the University. A reduction in Western’s greenhouse gas 
emission would align directly with the goals established by the PUSC. A GHG inventory 
will positively affect the University by educating faculty, staff and students on our 
potentional yearly GHG emissions and our major campus related sources.  
Once our emissions levels are established the President can carefully assess the 
University’s responsbility in reducing GHG emissions and striving for on campus 
sustainability. Only through finding the level of our GHG emissions and understanding 
them will Western be able to focus on sources of emissions and reduce them in an effort 
to mitigate our University's impact on the surrounding atmosphere. 
 
III. Methodology and Data 
 

There are various approaches that can be taken when conducting a GHG 
inventory along with several protocol tools to choose from. The scope and boundary are 
important preliminary decisions because they will drive the data collection throughout the 
inventory process and allow for WMU to focuses on its greatest emissions sources. When 
determining scope and boundary it is important to taken into consideration what the 
inventory results will be used for and who the general audience will be. We chose to 
carry out our data collection for our GHG inventory with the ACUPCC in mind and thus 
chose our scope and boundary accordingly. This method approach allowed us to compile 
the most comprehensive GHG inventory possible with the available information, because 
a detailed inventory is required to establish a climate neutral target date within two years 
of signing. Regardless of WMU’s stance on signing the ACUPCC, the knowledge and 
experience gained from better understanding WMU’s GHG emissions is important and 
crucial in our effort in creating a culture of sustainability at Western Michigan 
University. 

 
Inventory Scope and Boundaries 

 When choosing what information to include a choice had to be made on what will 
be the organizational and operational boundary. Organizational boundaries are ordinarily 
the highest level when it comes to comprehensive inventories and take either a control or 
equity based approach. The organizational boundary defines what areas will be of focus 
and included in the data collection. Practical limitations must be taken into account as 
well when deciding on the boundary because this will help ensure a successful inventory 
collection process. Western’s inventory takes an equity-based approach due to the 
decision to collect data only for the main campus, physical plant, and Parkview campus 
excluding other properties owned by Western and any satellite campuses. We made many 
choices on the basis of the time constraints and this is also one made due to that factor. 
The operational boundaries can be decided on once you have established what area you 
will be calculating emissions for. This list of included sources can possibly be fairly 
extensive because of all the potential emissions sources on campus. This is why a major 
first step in conducting a GHG inventory is this decision over the boundary.  The CA-CP 
protocol provides scopes for the operational boundary that help in reducing the double 
counting of potential GHG sources and sinks while also allowing for the development of 
emission sources to be included in the inventory. The scope determines the extent of the 
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boundary chosen; there are three levels of scopes, which relate to the University’s level 
of responsibility associated with various emissions sources on campus. For example, 
Western is more responsible for the emissions from the physical plant than for emissions 
from outsourced campus transportation even though there still is a accountability present 
for both. The following scopes were decided on for data collection related to GHG 
emissions.   
 
Scope 1: Includes direct emissions from sources that are owned and/or controlled by the 
institution. This includes combustion of fossil fuels in college-owned facilities or 
vehicles, fugitive emissions from refrigerants. These are emissions that Western has 
complete control over and are our sole responsibility. 

• On-Campus Stationary Sources, emissions from all on-campus fuel 
combustion, excluding vehicle fuels. 

• Direct Transportation Sources, emissions from all fuel used in the 
institutions’ fleet. (University owned vehicles and the on campus fuel 
station) 

• Co-generation electricity and steam. 
• Refrigeration and other Chemicals, fugitive emissions from refrigerants 

and other sources. 
• Agriculture emissions would be included in this scope if there presence at 

Western existed. 
 
Scope 2: 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 
will include purchased energy: electricity, steam and chilled water. Western is not 
directly responsible for these emissions but there is enough involvement to include them. 
These emissions come from converting energy sources that release GHG emissions when 
used such as fossil fuels to energy sources that do not, for example electricity, steam or 
chilled water. 

• Purchased Electricity, an emission from the production of any electricity the 
institution purchases. 

*Western does not purchase any steam or chilled water, which will limit our Scope II 
emissions. 
 

Scope 3: Other emissions attributed to WMU, which are deemed “optional” emissions by 
corporate inventories. This scope includes emissions from sources that are neither owned 
nor operated by Western but are either directly financed( i.e. travel miles reimbursed by 
the university) or are otherwise linked to the campus through influence or encouragement 
(i.e. study abroad air travel; regular faculty, staff, and student commuting).  Many Scope 
3 emissions are considered “upstream” which we chose not to include in this particular 
inventory. Scope 3 emissions that were included are as follows. 

• Solid Waste, emissions from managing the institutions waste 
• Directly Financed Outsourced Transportation, emissions from travel that is paid 

for by the institution, but does not occur in fleet vehicles, this may be business 
trips in commercial aircraft. 
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• Commuting, emissions from regular commuting by Faculty and staff. (According 
to CA-CP handbook this does not included student travel to and from home 
during breaks). 

• Study Abroad Air Travel, emissions from students flying to their study abroad 
location (Does not include any travel once students have reach their destination) 

• Scope 2 Transportation & Distribution loses. 
• Wastewater. 
• Paper, number of reams purchased along with recycled content. 
 

Offsets: The CA-CP Calculator hand book explains that “your footprint is what it is, 
regardless of what happens outside of your campus. However, if you use your financial 
control over outside entities in a way that creates a net reduction in worldwide carbon 
emissions that otherwise would not have occurred, you can justly declare that you have 
“offset” another entity’s carbon.” As of now Western has no offset to be entered into the 
CA-CP carbon calculator. 
  
Calculating Emissions 
 
 Data was collected in regards to energy use, consumption and emissions from 
sources throughout campus. After data was collected we had the choice between 
converting these numbers into their greenhouse gas emissions and GWP ourselves or to 
choose a protocol tool. We chose to use the Clean Air-Cool planet calculator, which is 
recommended by the ACUPCC.  

This particular calculator is an excel workbook designed for universities use to 
collect data and conduct a GHG emissions inventory, project emissions into the future 
and evaluate a portfolio of carbon reduction plans. The Campus Carbon Calculator uses 
standard methodologies codified by the GHG Protocol Initiative; employed by 
corporations, The Climate Registry, and other entities to account for GHG emissions. 
According to the CA-CP website, the spreadsheets were originally 
based on the workbooks provided by the Intergovernmental Panel on Climate Change 
(IPCC,www.ipcc.ch) for national-level inventories, and incorporate data from the third 
and fourth Assessments of the IPCC. The CA-CP has adapted this IPCC for university 
and college use (www.Clean Air-Cool Planet, Campus Carbon Calculator). The CA-CP 
calculator allows for groups to conduct a GHG inventory with out having to deal with 
complicated math, science and economics which is involved in computing emissions 
factors. With the time constraints our group chose to use the CA-CP calculator to strictly 
find Western’s GHG emissions and create a base year for subsequent inventories.  
 
Collection Methods 
 
 This inventory was a success due to the extreme cooperation of the staff and 
faculty at western. One of the hardest parts was deciding where to start and how to get all 
the information needed to enter into the CA-CP carbon calculator. Data was collected 
from meetings being set-up, phone calls made, e-mails sent and a survey being 
distributed; in the end it took multiple methods to gather all the information needed. 
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Scope 1:  

• Co-generated electricity and steam, and On-campus stationary sources 
information was obtained from meeting with Anand Sankey who is the Assistant 
Director of Energy, Jeffery Long and George Jarvis. All information regarding the 
physical plants emissions was obtained at a tour of the power plant given to the 
group by Mr. Jarvis. 

• Anand Sankey provided the data regarding refrigerants and chemicals via e-mail 
after our meeting. 

• Direct Transportation was obtained from Vicki Cox. 
 
Scope 2: 

• Subsequent to the meeting with Anand Sankey, Jeffery Long and George 
Jarvis, Mr. Long provided the amount of purchased electricity. 

 
Scope 3: 

• Faculty/staff and student commuting was difficult data to obtain due to the 
lack of the nature of information available. A commuting survey which is 
included in the appendix was the method chosen. The website Survey Monkey 
was used at a fee of $29.95 which the environmental department provided. We 
devised a small questioner geared at how many times each person drove to 
campus a week and various other commuting aspects. We then used this 
information in addition to the number of parking passes sold to arrive at an 
appropriate estimate worthy of including in our emissions calculations.  

• Directly financed outsourced travel was obtained through e-mails to Don 
Penskar, Jerry Fuss and Mike Harper. 

• Dr. Glasser contacted Brett Berquist who is the executive director for 
international programs at the Haenicke Institute for Global Education via e-
mail. Mr. Berquist was able to provide the group with the students that studied 
abroad from the year 2002 up to 2008 along with their destinations. From 
there the information was entered into an excel sheet and a formula was 
developed to turn the data into air miles which was the required factor for the 
calculator.  

• Solid waste information was obtained from Tim Holysz through face-to-face 
discussions as well as via e-mail. 

• Scope 2 Transportation and Distribution losses 
• The amount of reams purchased in 2008 along with the number of reams that 

were recycled was collected through e-mail correspondence with Thomas 
Ramsdell of purchasing whom Don Penskar referred to the group. 

• Faculty and Student head counts were obtained through WMU’s website. The 
office of Institutional Research includes fact sheets with the number of 
students for each semester and also the number of faculty at Western for the 
years 2002 to 2008. Tracy Pattok, the Director of Institutional Research 
provided the graduate assistant and staff head counts for 2007/2008. 
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As assumed data collection was the most tedious step involved in conducting a 
GHG inventory for Western. There were numerous collection methods taken in order to 
successfully compile the data needed for the CA-CP carbon calculator. Our collection 
process started by grouping together the information needed for each scope, once that 
was done we had a better understanding of what exactly we were looking for.  The CA-
CP handbook mentions that starting and maintaining a log with all information sought 
after or received, telephone calls, e-mails sent and received in addition to any contacts. 
This creates a critical resource along the way that can be contacted for future updates or if 
any questions arise. Not all data collected was in a format that the calculator required, 
various restructuring or calculations were needed to be performed at times in order to 
convert the data into usable factors. At times assumptions had to be made where there 
were limitations, there are explained throughout the discussion sections these are 
applicable to.  
 From the start of conducting a GHG inventory it may be difficult to fully 
understand how important it is to take into consideration possible limitations of data 
collection. However if this is undertaken then a much more successful and beneficial 
inventory can be compiled with the data available. For our data collection we decided to 
gather information for the 2007/2008 school year, but if there was data farther back be 
accepted it. The CA-CP handbook explains it is better to have solid and complete 
information for the established year(s) then to have a weak inventory going farther back. 
Gathering comprehensive data for the school year 2007/2008 will allow for future 
emissions to be compared to a solid base year. 
 
IV. Best Practices on Campus 

 
Climate neutrality is a big commitment, but if we keep up our current rate of best 

practice implementation, it is a reality.  While the road to climate neutrality is long and 
winding, it is helpful to look at the progress we have already made.  More importantly it 
is crucial to develop a system of assessing the impact these initiatives have on our total 
emissions.  

 Performing a greenhouse gas inventory on an annual or biannual basis will allow 
us to measure greenhouse gas reductions associated with the implementation of new best 
practice initiatives.  This section highlights many of the best practice initiatives, big and 
small, we have already implemented.  For more information on these and other campus 
sustainability initiatives please visit our sustainability web site at 
www.wmich.edu/sustainability.  

 
Sustainable Design 
 

Western Michigan University has implemented life cycle design guidelines for all 
new campus construction.  This includes meeting Western Michigan Universities design 
goals, which include minimizing building life cycle costs, minimizing environmental 
impacts, and optimizing indoor environmental quality.  This also includes using the US 
Green Building Council LEED Rating System on all new projects over $1 million.  
LEED Gold certification is currently being attempted for our Health and Human Services 
building, and we are currently in the LEED monitoring process. 
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Landscape Services has also implemented a number of practices, which play a 
crucial role in overall campus sustainability.  Strom water management is crucial in 
preventing water pollution, and flooding resulting from over-stressed storm water 
systems.  Landscape design plays a major role in controlling runoff, by utilizing green 
spaces to absorb storm water and building storm water retention ponds.  Landscape 
Services have also created buffer zones around water bodies, which prohibit fertilizer use 
and mowing, which could potentially pollute water bodies. 

 
Energy Reduction 
 

We have also initiated a temperature setback policy, which reduces heating or 
cooling when a room or building is not in use.  This is done with the use of occupancy 
sensors and time of day scheduling, which determine when a room or building is 
occupied or not.  When a room is unoccupied its temperature will be raised or lowered by 
two degrees, and even more during nights, weekends, and holiday breaks. 

We have also made two major changes involving lighting on campus, which have 
led to a reduction in energy consumption on campus.  The university initiated a compact 
fluorescent lamp policy; this conversion has been made wherever it is possible, and can 
be seen in every building on campus.  We also have a compact fluorescent lamp recycling 
program on campus to deal with the spent bulbs, which contain a small amount of 
mercury.  We have also made a conversion from T12 (magnetic light ballasts) to T8 
(electronic light ballasts) in fluorescent light fixtures.  Not only does this reduce energy 
consumption by about 15%, but studies have shown that the light is easier on human 
eyes. 

The Lawson Ice Arena is equipped with a heat recovery system that works hand 
in hand with the pool to reduce energy needed to cool the ice, and heat the pool.  The 
waste heat from producing ice is used to heat the water for the pool.  This results in free 
heat for the pool and free cooling for the ice, which not only saves money but also 
reduces energy consumption. 

In 2000 we implemented an Energy Star Purchasing program.  This means that all 
new appliances purchased by the university must meet Energy Star standards whenever it 
is possible.  Energy Star products are required to use 25-50% power than standard 
appliances, and therefore is great opportunity to reduce energy consumption. 

 
Other Initiatives 
 

• Green Cleaning:  use of products that meet the Green Seal standard (GS-37), 
whenever possible. 

• Waste Reduction:  we offer a full recycling program, a Trash-to-Treasures 
program, and recycle mania 

• Alternative Fuels:  all diesel fuel used in university vehicles is B5 bio-diesel (a 
mixture of 5% bi-diesel and 95% standard diesel) 

• Campus Transit:  students can ride the city bus system at no charge, as well as the 
Bronco Transit system 
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• Paper Purchasing:  all paper purchased must be 30% post consumer product 

 
VI. Scope I 
 

a. Cogeneration Discussion 
 
Cogeneration Overview 
 
 Cogeneration is the process of utilizing a power plant to produce both electricity 
and steam simultaneously.  Waste heat energy from producing electricity is used to help 
the plant produce steam, which can either be used for heating or for producing more 
electricity through a steam turbine.   This type of generation makes the process of 
producing energy much more efficient than it would be in a conventional plant.  The 
increase in efficiency is difficult to determine because it depends on a number of factors, 
and further research would be needed. 
 Western Michigan University has two power plants, the Robert M. Beam Plant 
located on Stadium Drive, and the Energy Resource Center (ERC) located on the 
Parkview Campus.  The Robert M. Beam Plant is a cogeneration Plant, while the Energy 
Resource Center strictly produces steam.  For our purposes we decided to lump them 
together, and look at the data as if they were one cogeneration plant.  We decided to do 
this in order to eliminate confusion, and streamline our data 
 Both power plants run solely on natural gas, which is much cleaner than coal 
plants, which are much more common in our region.  We used the Clean Air-Cool Planet 
calculator to estimate the greenhouse gas emissions associated with cogeneration 
activities.  Below is a table that shows the global warming potential of CO2, CH4, and 
N2O, as well as the emissions factors used by Clean Air-Cool Planet for natural gas 
combustion. 
 
 
CO2 (eCO2) CH4 (eCO2) N2O (eCO2) 
1 21 310 
kg Co2 / MMBtu kg CH4 / MMBtu kg N2O / MMBtu 
52.76 5.275 X10-3 1.055 X10-4 
 
 
Cogeneration Observations 
 

In 2007 Western Michigan University produced 43,222,782 kWh (147,476 
MMBtu) of electricity, and 695,325 MMBtu of steam, for a total of 842,801 MMBtu of 
energy.  This resulted in the burning of 1,078,848 MMBtu of natural gas, which created 
emissions of 57,080 MT eCO2, and an overall plant efficiency of 78.1%.  Below is a table 
showing the proportions of greenhouse gasses associated with the cogeneration plants 
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2007 kg CO2 / MMBtu  kg CH4 / MMBtu kg N2O / MMBtu 
Electricity 10,372,254 1,037 21 
Steam 46,543,172 4,654 93 
Total 56,915,426 5,691 114 
 
 
 
 The overall trend of cogeneration emissions is down from 2004, but is currently 
on an upward trend.  This may be related to an increase in purchased electricity and a 
decrease in on-site generated electricity between 2004 and 2006.  Greenhouse gasses 
associated with purchased electricity are generally much higher than with cogenerated 
electricity.  Steam output also took a slight dip around that time as well, this may be 
related to warmer weather or reduced enrollment. Below are two graphs showing the 
overall trend of energy production, and the emissions associated with them. 
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Cogeneration Assumptions 
 

• Natural gas use at the Energy Resource Center was only available in MCF of 
natural gas. 

o We made the assumption that one MCF of gas contains one MMBtu of 
energy, this is generally true but can vary with the quality of the gas. 

 We also made this assumption for the engine generator at the 
Robert M. Beam plant, although it only produces a marginal 
amount of power. 

• We were only able to obtain the amount energy in for the Energy Resource 
Center. 

o We were told to assume 80% boiler efficiency by George Jarvis (Director 
of Power Plant). 

 
b. Other Stationary Sources 

 
Other Stationary Sources Overview 
 
 Other stationary sources include any energy used in buildings that does not fall 
under cogeneration or purchased energy.  At Western Michigan University this includes 
natural gas, which is primarily used for cooking, emergency generators, laboratories, and 
heating (in buildings not connected to the district steam system).  We used the Clean Air-
Cool Planet calculator to estimate the emissions associated with natural gas combustion 
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from other stationary sources.  Below is a table that shows the global warming potentials 
of the greenhouse gasses, and the emissions factors associated with natural gas 
consumption in 2007, from the Clean Air-Cool Planet calculator. 
 
CO2 (eCO2) CH4 (eCO2) N2O (eCO2) 
1 21 310 
kg CO2 / MMBtu kg CH4 / MMBtu kg N2O / MMBtu 
52.76 5.275 X10-3 1.055 X10-4 
 
Other Stationary Sources Observations 
 
 In 2007 we used 19,998 MMBtu of natural gas for other stationary sources, which 
resulted in emissions of 1,058 MT of eCO2.  In the table below is a breakdown of the 
amount of each greenhouse gas associated with other stationary sources, calculated from 
the emission factors in the table above.  The trend of natural gas use is pretty constant 
from 1995 until 2004, when it fluctuates a bit.  Below are charts showing the trend of 
natural gas use, and the associated emissions. 
 
kg CO2 kg CH4 kg N20 
1,055,009 106 2 
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Other Stationary Sources Assumptions 
 

• Gas use for other stationary sources was given to us in MCF. 
o We made the assumption that one MCF of natural gas is equal to one 

MMBtu of natural gas.  This is generally true but can vary with the quality 
of the gas. 

 
c. Direct Transportation 

 
Direct Transportation Overview 

 
According to Clean Air Cool-Planet, direct transportation sources include any fuel 

used in a university owned vehicle.  We decided to slightly modify this definition, and 
include any vehicle that fills up at the university fuel pumps.  We decided to modify this 
because some employees in administration and athletics are allowed to fill their personal 
vehicles at the pumps, and it was not always easy to differentiate between whether or not 
a vehicle is university owned. 

We used the Clean Air-Cool planet calculator to calculate the greenhouse gas 
emissions associated with direct transportation.  Below is a table listing the emissions 
factors associated with gasoline and B5 bio-diesel, according to Clean Air-Cool Planet 
and the resulting emissions. 

 
 

CO2 (eCO2) CH4 (eCO2) N2O (eCO2)  
1 21 310 

Fuel Type kg CO2 / Gallon kg CH4 / Gallon kg N2O / Gallon 
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Unleaded 8.707 1.741 X10-3 5.994 X10-4 
B5 Diesel 9.987 5.670 X10-4 2.570 X10-4 
 
 
Direct Transportation Observations 

 
In 2007 Western Michigan University used 113,616 gallons of unleaded gasoline 

and 12,370 gallons of B5 bio-diesel (which is 5% bio-diesel and 95% standard diesel), for 
a total of 125,986 gallons of motor fuel.  This resulted in 1,106,085 kg of carbon dioxide, 
205 kg of methane, and 71 kg of nitrous oxide, which produced 1,132 metric tons of 
eCO2. 

The top three departmental users of fuel were Maintenance Services accounting 
for 32,265 gallons (26%), Landscape Services accounting for 26,858 gallons (21%), and 
Department of Public Safety accounting for 24,164 gallons (19%).  Bellow is a 
breakdown of the greenhouse gases, and fuel consumption by department for 2007. 
 
Fuel Type kg CO2 kg CH4 kg N2O MT eCO2 
Unleaded 989,213 197.9 68  
B5 Diesel 116,870 7 3  
Total 1,106,085 205 71 1,132 
 
 

Department Unleaded B5 Diesel Total 
Maintenance Services 32,220 45 32,265 
Landscape Services 18,222 8,636 26,858 
Department of Public Safety 23,724 440 24,164 
Other 22,051 968 23,019 
Athletics 5,394 694 6,088 
Department Unleaded B5 Diesel Total 
Custodial Services 4,361 0 4,361 
Administration 4,065 0 4,065 
Logistical Services 1,631 1,587 3,218 
Dining Services 1,948 0 1,948 
Total 113,616 12,370 125,986 
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Overall emissions from direct transportation sources have been making a steady 
decline since 2000.  In 2000 annual emissions were 1,400.4 metric tons of eCO2, and as 
of 2007 were only 1,139.1 metric tons of eCO2.  This is the direct result, of an overall 
decline in fuel usage between 2000 and 2007, falling from 154,229.7 gallons to 125,987.2 
gallons.  Below are charts showing the trend in annual emissions and annual fuel 
consumption between 2000 and 2007. 

 
 

 
 
 

Year Unleaded 
(Gallons) 

Diesel/B5 
(Gallons) 

Total (Gallons) eCO2 (Metric 
Tons) 

2000 132,928 21,302 154,230 1,400 
2001 108,017 28,205 136,221 1,248 
2002 104,802 26,605 131,407 1203 
2003 110,201 30,307 140,508 1,287 
2004 113,184 13,275 126,459 1,143 
2005 115,265 13,039 128,304 1,160 
2006 112,159 12,589 124,748 1,128 
2007 113,616 12,371 125,987 1,132 
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 A factor to take into consideration is the privatization of winter snow plowing to 
Kalamazoo Landscape Supplies.  This occurred in 2003, and is accompanied by a drop in 
diesel consumption and total emissions.  However this is marginal and only accounts for 
about 100 to 200 metric tons of eCO2, estimating from previous years.  We were not able 
to obtain fuel data due to a lack of time, and should be researched further. 
 Another factor to take into account is Western Michigan Universities switch from 
standard diesel to B5 bio-diesel.  According to fuel records we obtained this occurred in 
2007.  According to Vicki Cox (Logistical Services) the switch has gone well and there is 
talk of switching to a higher concentration of bio-diesel.  Further research could project 
the emissions associated with this switch. 
 
 
Direct Transportation Assumptions 
 

• Fuel data for calendar year 2002 was only listed as a lump sum 
o We assumed that the diesel usage was the average of years 2000, 2001, 

and 2003 (to make sure snow plowing fuel was considered). 
o We then subtracted this average from the total to come up with gallons of 

gasoline for 2002. 
 

d. Refrigerant Discussion 
 
Refrigerant Overview 
 

In a perfect world refrigerants are contained in a closed system, and therefore 
hypothetically are not be released into the atmosphere.  However closed systems 
sometimes have leaks, or accidents can occur will maintaining them.  When refrigerants 
are lost from a system we call them fugitive emissions, which are the focus of this 
section.  For our purposes we will consider any refrigerant added to a system, that is not 
reclaimed (properly removed and disposed of) a fugitive emission. 

Refrigerants are of a concern because many are very potent greenhouse gasses, 
and can have global warming potentials as high as 10,000 that of carbon dioxide.  Some 
refrigerants such as CFC’s (chlorofluorocarbons) also deplete the ozone layer, which 
protects us from harmful ultraviolet radiation.  Since refrigerants can have very harmful 
effects to the atmosphere and the environment, they must be properly controlled and 
regulated. 

All refrigerants used at Western Michigan University in the past decade fall under 
one of four categories: chlorofluorocarbons (CFC’s), hydrochlorofluorocarbons 
(HCFC’s), hydroflurocarbons (HFC’s), or a mixture of two or more.  These chemical 
names refer to the chemical structure of the refrigerant.   Chlorofluorocarbons have had 
all the hydrogen molecules of the parent hydrocarbon replaced by chlorine, while 
hydrochloroflurocarbons have only had some of their respected hydrogen molecules 
replaced by chlorine, and hydroflurocarbons do not contain any chlorine molecules at all.  
These chemical differences also determine the magnitude of effect they have on the 
ozone layer, and global climate change.  Below is a table containing each refrigerant, the 
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type of refrigerant it is, and its global warming potential (in comparison to carbon 
dioxide). 

 
 

Refrigerant Type GWP (CO2 = 1) 
R-11 CFC 4,600 
R-12 CFC 10,600 
R-22 HCFC 1,700 
R-134A HFC 1,300 
R-401A Mixture 1,100 
R-402B Mixture 2,200 
R-404A Mixture 3,784 
R-500 Mixture 4,080 
R-502 Mixture 6,200 
 
 
Refrigerant Observations 
 
 In 2007 we had fugitive emissions of R-12 (40.7 pounds), R-22 (258.0 pounds), 
R-401A (4.0 pounds), and R-404A (30.0 pounds).  This resulted in 987,940 pounds or 
448 metric tons of eCO2 emissions.  More research  
would be needed to determine our contribution of ozone depleting substances.  Below is a 
chart showing the percent of each refrigerant responsible for the total emissions. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Overall fugitive emissions from refrigerants were relatively low compared to 

previous years.  This could be the result of many factors, and does not necessarily point 
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to a specific cause.  New systems could have been installed which required refrigerants, 
leaks could have been repaired, or there could have been unintentional releases.  Below is 
a graph showing the trend of overall fugitive emissions from refrigerants from 1998 to 
2007. 

 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Refrigerant Assumptions 
 

• All refrigerants added to a system are counted as fugitive emissions, minus any 
amount reclaimed. 

 
 

Year   MT eCO2 Year MT eCO2 
1998 1,059 2003 6,698 
1999 6,297 2004 4,877 
2000 4,400 2005 3,242 
2001 4,948 2006 432 
2002 1,901 2007 988 
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e. Fertilizer Discussion 
 

Fertilizer Observation 
 
 According to the Landscape Services Director Tim Holysz, we apply 244 bags of 
fertilizer on lawns each year.  The fertilizer is 25% nitrogen, and does not contain any 
phosphorus.  Fertilizer application only contributes 13 MT eCO2 per year, and is not very 
significant; therefore we did not provide any more detailed information on fertilizer use. 
 
VII. Scope II 
 

a. Purchased Electricity Discussion 
 

Purchased Electricity Overview 
 
 Since Western Michigan University is not equipped to generate all of its 
electricity needs, it purchases supplemental electricity from Consumers Energy.  At night 
when electricity demand on campus is low and there is excess electricity being produced, 
it is sold back to Consumers Energy.  This allows Western to operate its plant at efficient 
production rates 24 hours a day. 
 Clean Air-Cool Planet calculates emissions from purchased electricity based on 
the university’s eGrid region (RFCM).  The eGrid regions take into account the average 
fuel mix used by power plants in the region.  These eGrid regions are important for 
calculated emissions from purchased electricity, because emissions from different fuel 
mixes can have profound effects on emissions. The emissions factors used by Clean Air-
Cool Planet are listed in the table below. 
 
 
 
kg CO2 / kWh kg CH4 / kWh kg N2O / kWh MT eCO2 / kWh 
7.40 X10-1 6.62 X10-6 1.13 X10-5 7.48 X10-4 
 
 
 
Purchased Electricity Observation 
 
 In the calendar year of 2007 Western Michigan University purchased 36,436,800 
kWh of electricity.  This resulted in total emissions of 27,256 MT of eCO2, and accounts 
for almost 30% of the universities total emissions.  The table below includes a breakdown 
of the total emissions according to the Clean Air-Cool Planet emission factors. Clean Air-
Cool planet also accounts for a distributional loss of 9%, this is due to the energy lost 
when electricity is transported across the grid. 
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kg CO2 kg CH4 kg N2O MT eCO2 
27,128,364 241 413 27,256 
 
  
 

Although this section is specifically about purchased electricity, I would like to 
show the relationship it has to total electricity use.  The trend of purchased electricity is 
sporadic, and moves in direct relation to the amount of electricity we produce.  However 
total electricity use is very constant at about 80,000,000 kWh each year, therefore the 
purchased electricity has absolutely no correlation to total electric consumption.  Below 
are graphs showing the amount of electricity purchased, generated, and consumed (minus 
export) from 2004 to 2007, and the emissions associated with it.   
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As you can the total emissions associated with electricity production fluctuates 

quite a bit from year to year, unlike total electricity consumption.  This points to the fact 
that electricity produced by our cogeneration plant results in much fewer emissions than 
conventionally produced electricity.  Therefore expanding the cogeneration plant could 
be a great opportunity to substantially lower overall emissions.  However the greatest 
emission reductions would come from lowering overall electricity use altogether, since 
generating electricity with natural gas is costly. 
 
 
VIII. Scope III 

 
a. Commuting Discussion 

 
Commuting Overview 
 
 We examined commuting behavior on two different levels for this assessment.  
We looked at people who use drive personal vehicles, and people who use public 
transportation.  Western has its own bus system called the Bronco Transit System, and 
has a contract with Kalamazoo’s Metro Transit System to allow students to ride free of 
charge. We were able to collect data from Bronco Transit, operated by Indian Trails, but 
we are still waiting to receive data from Metro Transit. 
 Calculating the Bronco Transit data was very straight forward because they 
provided us with the total mileage, and fuel efficiency of the busses.  However 
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calculating the emissions from personal vehicles was a lot more involved.  We created a 
survey to evaluate the commuting behavior of students, faculty, and staff who commute 
to campus personal vehicles.  Our survey asked how many miles they lived from campus, 
how many trips they make to campus in a week, and the average fuel economy of their 
vehicle.  We then we used the number of student commuter, faculty, and staff parking 
permits, and the number of weeks per academic year to calculate total miles driven.  In 
the cases of summer I and II, we used the commuting survey data and the number of 
students enrolled for summer classes.  Faculty was not counted for the summer sessions, 
since we were unable to find the number of faculty who taught classes during the 
summer. 
 
Commuting Observation 
 
 Total emissions from commuting were 25,676 MT eCO2, 202 MT were from the 
Bronco Transit Busses and the rest were from personal vehicles.  This is far from 
insignificant since it makes up 64% of total scope III emissions, and it is worth exploring 
as an area for emissions reduction.  Below are the emission factors we used to determine 
commuting emissions, and the breakdown of emissions between students, faculty, and 
staff. 
 
 
 

CO2 (eCO2) CH4 (eCO2) N2O (eCO2)  
1 21 310 

Fuel Type kg CO2 / Gallon kg CH4 / Gallon kg N2O / Gallon 
Unleaded 8.707 1.741 X10-3 5.994 X10-4 
 
Commuting Assumptions 

• Faculty calculations only include regular academic year (30 weeks) 
o Since we do not know how many faculty teach during summer 

• Student commuting during summer based on summer enrolment 
• Staff commuting based on 48 weeks 

o Temporary staff not counted, since we do not know how long they are 
employed for, and how many hours they work 

 
b. Directly Financed Outsourced Travel 

 
Directly Financed Outsourced Travel Overview 
 
 This section covers any transportation that is paid for by the university, but is not 
done in a university vehicle.  In our case this includes air miles (not counting study 
abroad), rental car mileage, and charter bus miles.  This would normally include mileage 
reimbursement, but we were unable to obtain these records. 
 
Directly Financed Outsourced Travel Observations 
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In 2007 the university paid for 2,887,536 airline miles, 491,110 rental car miles, 
and 78,836 charter bus miles.  This resulted in total outsourced travel miles of 3,457,482, 
and total emissions of 2,460 MT eCO2.  Below are tables of the emission factors used, 
and a breakdown of emissions between air travel and other outsourced travel. 
 
 kg CO2 kg CH4 kg N2O MT eCO2 
Air 2,233,710 22 25 2,242 
Other 213,327 40 14 218 
Total 2,447,037 62 39 2,460 
 
 kg CO2 / mile kg CH4 / mile kg N2O / mile 
Air 7.736 X10-1 7.617 X10-6 8.756 X10-6 
Rental Car 3.940 X10-1 7.880 X10-5 2.712 X10-5 
Charter Bus 2.517 X10-1 1.429 X10-5 6.478 X10-6 
 
 This could potentially be an area for greenhouse gas reduction, since air travel has 
the most emissions associated with it, and accounts for the majority of outsourced travel.  
Therefore people traveling domestically could be encouraged to choose a rental car over 
a flight, or we could also encourage the use of web conferencing when it is not necessary 
for someone to travel. 
 

c. Study Abroad 
 

Study Abroad/Air Emissions 
 The emissions from student’s studying abroad air travel falls under scope 3 of the 
operational boundary because as stated in the Clean Air-Cool Planet Carbon Calculator, it 
is a source that is not owned by the campus but is linked to the campus through influence 
or encouragement.  a Number of Universities require student to study abroad in order to 
graduate, at Western this is not a requirement but never the less it is an available program 
to any who wish to study in another country. Roughly 2% of the student body studies 
abroad each year, the number of miles is significant at an approximate average of 
2,490,962.08 miles a year resulting in a large quantity of fuel consumption. The study 
abroad data was graciously provided by Brett Berquist who is the executive director for 
the international programs with the Haenicke Institute for Global Education at WMU.  
 
Limitations 

The data collected was for the years 2002 to 2008, which included the students 
and their destinations for each year. However the data as received was not in a format 
that could be entered into the CA-CP carbon calculator.  Further calculations needed to 
be made because the calculator asked for air miles and the information on hand only 
included names and destinations. Another issue faced was the dilemma of students going 
to multiple countries, for that we decided on a central area in Europe and chose 
Germany’s capital’s airport. This method was decided on because most of the students 
going to multiple countries were enrolled in the Grand Tour of Europe program, which 
resulted in us to focus in on the central Europe country of Germany. 
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Methodology and Assumptions 

We went through all the years and made a list of all the countries that students 
traveled to and from; then found the capital city of each country. The distance between 
Kalamazoo and each of the capital cities needed to be known and so a free online 
calculator was sought after. We used TimeandDate.com, which gave air distances 
between Detroit, MI and all the capital cities needed. The calculator did not recognize 
Kalamazoo in their database of cities so that is why Detroit, MI was picked as an origin. 
Mr. Berquist suggested using Kalamazoo as the starting city under the assumption that 
most students flew out of the local airport. In order to stay with the original assumption 
the miles from Kalamazoo to Detroit were added in when the information was entered 
into excel. An organized list in excel of all the capital cities was creating, making a 
workbook for each year including 2002 to 2008. The next step was to go through the list 
of students and their destinations and count each time a country was visited by putting a 
tally mark next to the corresponding capital and this allowed for us to come up with the 
number of times each country was visited a year. This information was then entered into 
excel and put into a format that multiplied the number of students “flying” into that 
capital by the miles in air distance it was from Detroit, MI. This calculation produced a 
total air mile number for each year; now in the format that the calculator asked for.  
 
 
 
 
 
Summary 

The method we used was the best way to compile the information due to our time 
constraint that would allow us to take the raw information given and transform it into 
total air miles. According to our findings, on average from 2002 to 2008 524.17 students 
studied abroad in 34.67 countries around the world resulting in students from WMU to 
travel approximately 2,490,962.8 air miles each year. Obviously these numbers are going 
to be somewhat estimates because students were not always flying out of Detroit or 
Kalamazoo and they were not always arriving in the capital city of the country that was 
their destination. We felt however that we would get the most comprehensive estimate by 
organizing the data in this manor. Once the study abroad miles were entered into the 
calculator we found that for 2007 this travel’s energy consumption was 8,285.9 MMbtu. 
The emissions generated due to this activity were as follows, 1,626,834.7 Co2, 16.0 Ch4, 
18.4 N20 and an overall 1,632.7 eCO2. We have now been able to establish a solid base 
year emissions for study abroad air travel that will allow for comparison from here on 
out. 
 

Study Abroad Air Mile Totals      
           

Year   Total Students Total Countries Total Miles  
2002-2003   498 33 2,590,520  
2003-2004   518 29 2,542,305  
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2004-2005   569 36 2,592,555  
2005-2006   528 35 2,487,247  
2006-2007   451 37 2,103,023  
2007-2008   581 38 2,630,127  
Averages   524.17 34.67 2,490,962.8  

      
      
* The destination for a number of students each year listed was multiple mostly due to the Grand 
Tour of Europe because of this we picked Germany's capital as the destination to use for 
calculations. In finding total countries a destination of Multiple was added in as one additional 
country. 
  
      

d. Solid Waste 
 

Solid Waste Overview 
 
 Solid waste is important to take into consideration when conducting a greenhouse 
gas inventory because of the methane associated with decomposition.  There are also 
greenhouse gasses associated with the transportation of solid, although more research 
would be needed to calculate these emission factors.  Therefore for our purposes we will 
only look at the methane associated with solid waste decomposition. 
 The amount of methane released into the atmosphere from solid waste depends on 
the type of landfill used.  Some landfills capture methane from solid waste decomposition 
for use as fuel, others use flaring (burning the gas to convert the methane into carbon 
dioxide), and others do not capture methane at all.  All we were able to learn about our 
solid waste is that it is collected by Landscape Services, and taken to a transfer station.  
Therefore we decided to assume that it ends up in a landfill without methane capturing 
capabilities, therefore resulting in 47.14 kg of methane per ton of solid waste. 
 
Solid Waste Observations 
 
 In 2007 Western Michigan University collected 3,491 tons of solid waste, and 307 
tons of yard waste.  This resulted in 179,011 kg of methane, and an overall total of 4,117 
MT of eCO2.  According to Tim Holysz (Landscape Services) yard waste is taken to a 
company that makes it into compost.  However we decided to classify it as solid waste 
because we do not know the processes in which the company turns it into compost.  
Below is a chart showing the trend of emissions associated with solid waste from 2002 to 
2007. 
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Solid Waste Assumptions 
 

• We assumed that all of our solid waste goes to a landfill with no methane 
capturing 

• We assumed that yard waste resulted in the same emissions as solid waste 
 
f. Paper 

 
Paper Purchase 
 

Paper purchased was included in Western’s GHG inventory because it is 
considered a part of scope 3 in the operational boundary which we chose to cover. 
Western does not purchase reams of paper with 100% recycled content leading us to 
conclude that we would benefit from knowing the emissions associated with this 
purchase and in particular the contract with Office Depot. For a number of years a 
contract was held with Staples; as explained by Carolyn Noak any purchase had to have a 
paper recycled content of at least 35% for that order to be filled. Through conducting this 
GHG inventory it has been explained that under the current contract with Staples there is 
not a recycled paper content percentage that orders must meet. The 2008 paper purchased 
documents show that a majority of sheets ordered have a recycled content of fewer than 
35%; however the majority of the reams purchased are being recycled by Western.  
Changing over to a contract that would result in WMU purchasing paper that has 100% 
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content is a low hanging fruit that Western could easily address in its efforts to increase 
sustainable practices on campus. 

 
Limitations and Assumptions 
 

We encountered a problem when trying to collect data for paper purchases 
between 2002 and 2008 because the only data available was for 2008. After discussing 
this issue with Thomas Ramsdell we made the assumption that 2007 paper purchases 
were close to 2008 purchases which allowed us to use the data for 2008 in place of 2007. 
The need to enter paper information for 2007 into the calculator was grave because a base 
year of 2007 was previously established. Another aspect that complicated our inventory 
process was that the CA-CP carbon calculator asks for recycled content of the paper 
purchase. A term of the contract with staples was a 30% recycled content was mandatory 
for each university order, this is no longer a term with the Office Depot contract. Due to 
the change in our paper provider the only data regarding the amount of paper purchased 
which the university could provide as I mentioned earlier was the information for the 
2008 purchases from Office Depot which did not include the recycled content.  

 
 

 
Summary 
 

Thomas Ramsdell with purchasing was able to provide a pdf with the amount of 
reams purchased each month along with how many reams were recycled and how many 
were not. Ideally we had hope to gather data on these purchases for 2002 to 2008, but 
never the less this is important and valuable to have 2008’s data because 2007-2008 can 
be a base year for comparison from here on out. In 2008, 32.289 total reams were 
purchased; of those reams 30,352 were then recycled leaving 1,937 reams not recycled.  
Over all we are recycling 94% of purchased reams, this number does not take into 
account the recycled content however of the reams which is of great importance as well 
in striving for sustainability on campus. 

Month Total Reams Purchased Reams Recycled 
 Reams not 
Recycled 

% 
Recycled 

January 4,351 3,926 425 90% 
February 3,605 3,571 34 99% 
March 6,977 6,834 143 98% 
April 3,266 2,781 485 85% 
May 2,302 2,073 229 90% 
June 2,363 2,007 356 85% 
July 1,689 1,524 165 90% 

August 3,075 3,006 69 98% 
September 3,770 3,745 25 99% 

October 1-7 891 885 6 99% 
Total Reams 32,289 30,352 1,937 94% 
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X. Appendixes 

 
a. Group Contact List 

 
Chris Caprara 
(269) 370-0422 
christopher.b.caprara@wmich.edu 
 
Kaitlyn Shields 
(269) 352-0575 
kaitlyn.e.shields@wmich.edu 
 
Kelly Krug 
(269) 870-8153 
kelly.j.krug@wmich.edu 
 
Matt Van Ness 
(630) 235-9100 
matthew.w.vanness@wmich.edu 
 
 b. Contact Log 
 
 
 
 
 

c. Cogeneration 
 
 

Energy In ( Natural Gas)*   

Year Gas (Electric) Gas (Steam) Total   
2004  357,786.9   1,024,552.5   1,382,339.4    
2005  153,964.9   942,682.7   1,096,647.6    
2006  51,540.5   805,061.7   856,602.2    
2007  196,564.3   882,283.7   1,078,848.0    
2008  206,225.2   938,154.1   1,144,379.3    

*8,684 gallons of #2 oil burned for ROP testing    
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Energy In (Main Plant and ERC)                                                    

Year Main Plant ERC Total   
2004  1,328,762.6   53,576.8   1,382,339.4    
2005  1,048,305.6   48,342.0   1,096,647.6    
2006  816,874.3   39,727.9   856,602.2    
2007  1,032,850.5   45,997.5   1,078,848.0    
2008  1,092,424.6   51,954.7   1,144,379.3    

       

Energy Out (Electric and Steam) 
Year Electric (kWh) Electric (MMBtu) Steam Total 
2004  77,792,815.0   265,429.1   765,364.2   1,030,793.3  
2005  34,658,250.0   118,253.9   734,565.4   852,819.3  
2006  14,924,675.0   50,923.0   651,838.4   702,761.4  
2007  43,222,782.0   147,476.1   695,324.6   842,800.7  
2008  44,900,618.0   153,200.9   730,151.2   883,352.1  

       

Energy Out (Main Plant and ERC)   

Year Main Plant ERC Total   
2004  987,931.88  42861.4  1,030,793.28    
2005  814,145.75  38673.6  852,819.35    
2006  670,979.09  31782.3  702,761.39    
2007  806,002.83  36797.9  842,800.73    
2008  841,788.41  41563.7  883,352.11    

       

Electric Efficiency 
Year MMBtu In kWh out MMBtu out Efficiency 
2004  357,786.9   77,792,815.0   265,429.1  74.2% 
2005  153,964.9   34,658,250.0   118,253.9  76.8% 
2006  51,540.5   14,924,675.0   50,923.0  98.8% 
2007  196,564.3   43,222,782.0   147,476.1  75.0% 
2008  206,225.2   44,900,618.0   153,200.9  74.3% 

       

Steam Efficiency   

Year MMBtu In MMBtu Out Efficiency   
2004  1,024,552.5   765,364.2  74.7%   
2005  942,682.7   734,565.4  77.9%   
2006  805,061.7   651,838.4  81.0%   
2007  882,283.7   695,324.6  78.8%   
2008  938,154.1   730,151.2  77.8%   
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 d. Other Stationary Sources 
 

Other Stationary Sources 
Year Gas MMBtu MT eCO2 

      
1995  27,746   1,468  
1996  21,289   1,126  
1997  26,685   1,412  
1998  24,319   1,287  
1999  24,903   1,318  
2000  27,166   1,437  
2001  25,839   1,367  
2002  22,394   1,185  
2003  21,266   1,125  
2004  18,032   954  
2005  14,084   745  
2006  29,475   1,560  
2007  19,998   1,058  

 
 e. Direct Transportation 
 
Year Unleaded Disel/B5* Total eCO2 MT 

2000 132927.8 21301.9 154229.7 1400.4 
2001 108016.5 28204.9 136221.4 1247.7 
2002 104802.3 26604.6 131406.9 1203 
2003 110201 30307.1 140508.1 1287.3 
2004 113183.6 13275.2 126458.8 1142.8 
2005 115265 13038.5 128303.5 1160 
2006 112159.1 12589.3 124748.4 1127.8 
2007 113616.1 12371.1 125987.2 1131.9 

 
 f. Refrigerants 
 

Refrigerant Information 
Refrigerant Type GWP Source 
        
R-11 CFC (chloroflurocarbon) 4,600 IPCC:  Third Assesment Report 
R-12 CFC (chloroflurocarbon) 10,600 IPCC:  Third Assesment Report 

R-22 
HCFC 
(hydrochloroflurocarbon) 1,700 IPCC:  Third Assesment Report 

R-134A HFC (hydrofluorocarbon) 1,300 IPCC:  Third Assesment Report 
MP-39 (R-401A) Mixture   1,100 Dupont MSDS 
R-402B Mixture   2,200 Dupont MSDS 
R-404A Mixture   3,784 Dupont MSDS 
R-500 Mixture   4,080 Refrigerant-supply.com 
R-502 Mixture   6,200 Refrigerant-supply.com 

 


