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Campus Carbon Calculator v5.0
Changes from v4.0 to v5.0

New Features: 

1. Ability to enter custom fuel mixes for purchased electricity to generate more accurate emissions factors (the ability to select default regional emissions factors for purchased electricity has also been retained) 

2. Defined Institutional Emissions by ‘Scope’

a. This feature enables users to identify emissions according to the WRI/WSBDC definitions for corporate GHG inventories

b. Emissions sectors are highlighted by column header in a color sequence

3. GDP inflation deflator calculator

a. This tool follows the GDP inflation deflator values used by NASA

4. Advanced Module for Energy Demand and Cost Calculations

a. This feature enables users to identify energy demand by fossil fuel type and estimate the future demand based on the overall institutional building efficiency and average stationary source energy mix

b. The cost estimates features use the US national average forecasts for petroleum products as published in the Annual Energy Outlook

Updates:
1. Added ability to account for emissions from mass transit commutes (bus, light rail, commuter rail)

2. Updated Emission Coefficients 

i. Higher heating values, 

ii. Transportation emission factors

iii. Carbon content for various fuels

iv. N2O and CH4 emissions factors

3. Updated IPCC Global Warming Potential Values to reflect the third assessment report

4. Corrected assumptions for commuter calculations and updated mpg values

5. Corrected assumptions for air travel to reflect climate forcings not captured in pure ghg emissions, as recommended by the IPCC

6. References augmented and mistakes corrected in several formulas

Improved User-Friendliness and Support:

1. List of Frequently Asked Questions created on website, for technical support.

2. Reformatting for better visibility for calculations and create higher user appreciation.

3. Include additional conversion factors 

a. For energy use, conversions for million pounds steam to Btu steam and thousand ft3 to MMBtu.

b. Conversions for acres to hectares, miles to kilometers

c. List atomic masses for H, C, N, O, and S

4. New comprehensive list of refrigerants and chemicals with known GWP values. 

5. Improved User’s Guide.
Introduction

This new, improved CA-CP Campus Carbon Calculator is an upgrade of a tool used at over 200 schools across North America.  The task it facilitates – the collection, analysis, and presentation of data constituting an inventory of the emissions of greenhouse gases attributable to the existence and operations of an institution – provides an essential foundation for focused, effective outreach on the issue of climate change at a college or university, and the basis for institutional action to address it.   
There are three steps to the greenhouse gas emission inventory process:  
1) Data collection; 
2) Calculating greenhouse gas emissions; 
3) Analyzing and summarizing the results.  
The Campus Carbon Calculator is an electronic MS Excel workbook takes the energy use, agriculture, refrigerant, and solid waste data you will gather and calculates estimates of the greenhouse gas emissions for your campus associated with them.  It includes the greenhouse gases specified by the Kyoto Protocol (CO2, CH4, N2O, HFC and PFC, and SF6).  It will enable you to calculate emissions for the years 1990-2020 and produce charts and graphs illustrating changes and trends in the institution’s emissions over time. The spreadsheets are based on the workbooks provided by the Intergovernmental Panel on Climate Change (IPCC, www.ipcc.ch) for national-level inventories.  They have been adapted for use at an institution like a college or university, but follow virtually all the same protocols. 

The Calculator makes steps (2) and (3) listed above easy.  Upon the data being input into the appropriate cells of the spreadsheet, and with a few other parameters specified (such as the regional electricity pool from which the institution purchases), the calculations are made through a series of cell references.  All formulas, conversion factors, emission factors, etc. are already built-in and are constantly updated with the latest information available.  The formulas and factors can be altered – they can all be viewed and examined by anyone who is reasonably proficient with MS Excel – but they should ordinarily not be.  The beauty of this tool is that one does not have to get into the fairly complex math and science involved in estimating greenhouse gas emissions from the various activities of a college/university that cause them – simply enter the data required in the proper units into the ‘Inputs’ worksheets, and the Calculator will do the rest!  Once it has calculated emissions totals based on the input data, it will also provide analysis and graphs of them (in both the absolute weight of the gases and in the internationally standard units of “Carbon Dioxide Equivalents, or eCO2, according to their Global Warming Potential (GWP), a measure of the relative contribution of each gas to climate change.  The graphs and other tables created by the Calculator can help the user understand the institutional emissions profile, and how it has changed over time.  

Getting Started: Scope of Emissions – Operational Boundaries

So you want to begin gathering data for your inventory:  How do you know what to measure on campus and what not to measure?  How do you differentiate between emissions the institution is responsible for versus those that are the responsibility of the individuals that make up that institution?  These can be tough questions, and they become relevant when you start deciding what data you need to collect.

The World Business Council for Sustainable Development and the World Resource Institute (WBCSD/WRI) jointly established a set of accounting standards
  that address these questions, by which entities are to be guided in their emission reporting endeavors.  These standards identify operational boundaries for institutions to ‘scope’ their sources of emissions in order to provide accountability for prevention of “double counting” or conversely, “double credits”.  Roughly, there are three scopes.  

· Scope 1 - includes all direct sources of GHG emissions from sources that are owned or controlled by your institution, including (but not limited to): production of electricity, heat, or steam; transportation or materials, products, waste, and community members; and fugitive emissions (from unintentional leaks).

· Scope 2 - includes GHG emissions from imports of electricity, heat or steam – generally those associated with the generation of imported sources of energy. 

· Scope 3 - includes all other indirect sources of GHG emissions that may result from the activities of the institution but occur from sources owned or controlled by another company, such as: business travel, outsourced activities and contracts, emissions from waste generated by the institution when the GHG emissions occur at a facility controlled by another company, e.g. methane emissions from landfilled waste, and the commuting habits of community members. 
On the ‘Inputs’ worksheet of the calculator, these scope groups are indicated with the following shading sequence in column headings:  Scope 1 emissions are shaded in light blue, scope 2 emissions are shaded in light yellow, scope 3 emissions are shaded in light pink.

Getting Started: Sources of Emissions on Campus

Having made some distinctions in terms of operational boundaries, you will find that the four major source-of-emissions categories on campus are: energy, agriculture, waste, and refrigeration and other chemicals.  (See flow chart in the appendix.)  In addition, you will want to gather data on any greenhouse gas emissions “offsets” the institution has arranged, such as purchasing green power, or more likely, TRECs (tradeable renewable energy certificates), forests managed for carbon sequestration, or composting.  Energy will likely be the largest source and is further divided into off-campus electricity production, off-campus steam production, on-campus stationary sources (such as heating and cooking) and transportation (university fleet, commuter traffic, and air travel). (If the institution has a co-generation, or combined-heat-and-power (CHP) plant, electricity and steam or hot water are produced from the same process.  The calculator will also accommodate inputs for this type of system.)  Emissions from energy use are estimated from the quantity of fuel burned using national and regional average emissions factors, such as those provided by the US Department of Energy’s Energy Information Administration
.  The other categories will probably add up to less than 10% of the total but are nonetheless important to estimate.  

In addition to energy use and other emission source data, you will need to gather demographic and institutional data, such as the number of students, faculty, and staff.  Institutional data includes total university budget, energy budget, and square footage.  This data is important to allow for analysis and understanding of the distribution of emissions among the various sources, and to provide context for fluctuations in emissions over time.  For example, if emissions increased significantly one year due to an additional building on campus, the total square footage data would help you analyze and understand the effects of the change.

Data Collection
As you may be starting to suspect, data collection will probably be the most challenging phase of the inventory process.  Good places to start looking for the data you need are the Physical Plant department, Campus Planning Office, Local Utilities, the farm manager (if applicable) and related offices.  (Refer to procedural outline in Appendix.)  It is critical that you maintain a detailed journal of every telephone call, inquiry, and successful data request throughout the data collection process.  Keeping a detailed journal provides a resource to consult if questions arise about emissions and data down the road, especially when another person assumes responsibility for data collection, such as updating the inventory in subsequent years. Keeping the inventory up-to-date is a long-term project, so staff changes are inevitable.  This journal should be kept at a central location, such as the office or department that is taking the lead on the initiative.  Box 2 describes a real-world experience in tracking down data, illustrating why detailed journal-keeping is a critical component of the data collection and analysis process. 


In some cases, data may simply not be available for given source.  If all of the information is not available, or the resources needed to gather it are not available, gather complete data for as far back as possible. It is better to have solid numbers for back to 1995 than weak estimates back to 1990.  In these cases, make note of the data gaps in the final report.  The need to improve record keeping of a campus’s energy usage could well be illuminated by a project like this, so noting significant gaps could help support making this a recommended action step.
There is no set formula for this process as all universities are set up differently and you will undoubtedly come upon unknown challenges as you navigate the institutional bureaucracy.  For example, at one school finding the information regarding electric consumption and fuel consumption from heating was easy because the Energy Manager had already performed some of the same analysis and had previously compiled historical information.  On the other hand, finding information on university fleet fuel consumption at the same university was much more difficult and unreliable (see Box 2).  Several people will probably have to be contacted in search of one dataset and so it is important to keep a list of who was contacted, when they were contacted, and what their response was.  As illustrated, sometimes this communication gets complicated and without a record it is easy to forget who has been talked to and when they were supposed to respond. It is important to set a deadline for a response to each person contacted.  For example, when someone says they will respond at a later date with an answer, explain to them that if you do not hear from them by that day than you will try again.  That will encourage them to follow through. Keep in mind that most of the people contacted will already have enough (or too much) work to do and be considerate of their timelines, though they will probably need to be pushed a little.  Also keep in mind that they will likely need to be contacted again with more questions, so build a good relationship.

In the data collection journal, it is also vital to keep track of the sources of all information collected.  While at the time it may seem obvious that a certain number or set of numbers came from a certain person or office, three months later when writing up the results it is easy to forget.  Don’t forget that there will also likely be staff changes in the offices from which you get data; record the full source if possible (i.e.,if it is from a departmental report) or a person's name and contact information if it is from a person.  Having a record of your sources will allow any future questions to be answered quickly and efficiently, while also making the inventory more reliable which is important because it will hopefully be used to shape university policy.

Data can be temporarily recorded on paper in the tables included in the appendix of this document.  The data may also be entered directly into the eCalculator.  Below are descriptions of each source sector.

Budget

Budgetary considerations consist of three primary groups of data.  These are the Operating Budget, Research Dollars, and Energy Budget.  The Operating Budget consists of all sources of funding the University has financial control of and is considered plainly considered as the cost to operate the institution.  Research Dollars includes all sources of financial funding the institution receives for its research endeavors.  The Energy Budget is the amount of money the research spends on providing the energy needs for all operations.  

Generally, data is maintained in nominal dollar values for each year.  In order to draw meaningful comparisons across an historical timeframe, these dollar values will need to be adjusted for inflation.  The worksheet entitled ‘Inflation_Adj’ uses a calculator tool for GDP inflation deflator values which were provided by NASA.  These inflation adjustment values will need to be updated in the years to come as national economic data becomes fully realized.

 Because inflation varies from year to year, it is very important to maintain your institution’s record of nominal budget dollars in the Inflation_Adj worksheet.  Take extra care to ensure these data are not altered.  To use the inflation adjustor tool in the calculator, simply select the appropriate data from the Inputs sheet, right click your mouse, and copy the data.  When entering this data into the Inflation_Adj sheet, select the cells you will copy to, and right click your mouse, and select “paste special” to paste only values.  When you want to move the inflation adjusted values back to the input sheet for use in all calculations and graphs, you must follow the “paste special – values only” method outlined above – otherwise you may experience errors throughout the workbook.
Energy
Energy sources will likely contribute over 90% of the university's emissions. This source is further divided into on-campus stationary sources, off-campus electricity production, off-campus steam production, and transportation.  In the case where a campus has a co-generation (or combined heat and power (CHP)) plant, both electricity and steam are derived from an on-campus stationary source.  This version of the calculator allows for inputs for a CHP facility that will apportion emissions to electricity and to heating and cooling based on those inputs.   
On-campus Stationary Sources

The first energy sub-category, on-campus stationary sources, will include all the fuels purchased by the university other than gasoline or diesel fuel used in vehicles.  Most of this fuel will probably be used for heating the university buildings and will probably be primarily oil, coal, or natural gas.  This category includes cogeneration (combined heat and power) plants.  For co-gen plants, in addition to the total fuel use, you will need to find out the total electricity (kWh) and steam (MMBtu) produced as well as their production efficiencies (%) to allow emission estimation for each generation product..  The person to contact for this information will be the energy manager.  If no such person exists, contact the person in charge of the university facilities and inquire about who is in charge of purchasing university fuels. This person will also likely be in charge of purchasing electricity.  If they have not already compiled the information, someone may need to dig through monthly bills or other statements.  First ask if they can compile it, but offer to do it yourself if they feel they don't have the time. If you want it done quicker than they can promise it, you may have to do it yourself.

NOTE:  Carbon Dioxide from biogenic sources is NOT included in emissions estimates, following IPCC protocol.  For more information, see the “Biogenic Gas” section in the appendix.
Electricity

This section will estimate emissions from off-campus electric production.  If your campus produces its own electricity, the associated emissions will be captured in the “On-Campus Stationary Sources” section (since it will be produced with the other fuels).  Electricity is likely to be used in many ways on the campus:  lighting, computers, refrigeration, air conditioning, cooking, and sometimes even cooking.  You will need to know how much electricity was purchased (or produced) each year. This information will probably be gathered in kilowatt-hours (one kilowatt-hour (kWh) is the amount of energy that will power ten 100-watt light bulbs for an hour). This data will hopefully already be compiled, but may require digging through monthly records in the energy office.  
When you enter electric use data into the calculator, you will also need to follow the link at the top of that column to the EF_Electric Map worksheet.  There, you will identify your state and electric region from a map to set the default emission factors.  This plugs in regional average values taken from the EPA’s e-grid database.  If you know the fuel mix used by your specific electricity provider for each year, and do not wish to use the e-grid averages, check the “Custom Fuel Mix” box underneath the drop down list on the EF_ElectricMap worksheet (in addition to selecting your state and region.)  Then go to the Custom Fuel Mix worksheet in the Inputs Module to enter the fuel mixes by percent. 

IMPORTANT: If you selected “Custom” and do not fill in the Custom Fuel Mix worksheet, your emissions for purchased electricity will not be calculated.  
Steam / Chilled Water

This section will estimate emissions from off-campus steam / chilled water production.  If your campus produces its own steam and/or chilled water, the associated emissions will be captured in the “On-Campus Stationary Sources” section (since it will be produced with the other fuels) and should not be included here.  Imported steam is a common energy source for urban campuses in cities with centralized steam production.  Steam and chilled water use data will be collected in “MMBtus” (million British Thermal Units).  Chilled water data may also be recorded in “tons,” which actually refers to the equivalent of the amount of cooling from one ton of ice melting in an hour (This factor is equivalent to 12,000 Btu/hour.  Multiply "Tons" by 0.012 to get MMBtu).  This data will hopefully already be compiled, but may require digging through monthly records in the energy office.  

You will also need to know how the steam/chilled water was produced and the approximate loss of energy in the pipes between the generation facility and the campus.  Unless the energy manager has this information already, you will need to contact the steam provider to find the types of fuel used to produce the steam each year. The provider's website is a good place to start and you may find it there.  This information will be in terms of percent fuel type.  (For example, your steam production for the year 2000 could be: 11.8% natural gas, 0.6% distillate oil, 25.7% coal and so on). The default fuel mix in the calculator is 50% natural gas and 50% distillate oil with 5% loss of energy from the generation facility to the campus.  This information is needed because the emissions associated with the production of the university's steam will be included in the inventory.  
Transportation 

University Fleet

Most universities keep a fleet of vehicles that are used for everything from moving equipment around campus, collecting solid waste or materials to be recycled, delivering campus mail, or managing the grounds and roads.  The university will often have its own fueling station that may be filled by the state (at state universities) or by private arrangemen.  This fuel consumption is needed to estimate emissions from the university fleet.  You will need to contact the Director of Transportation to find who is in charge of managing that fuel use.  The information gathered needs to be in gallons of gasoline and diesel fuel, MMBtus of natural gas, and kWh of electric used for the fleet.  If there are any other ‘alternative’ fueled vehicles in the fleet, record them too.  There is a field in the Calculator for other fuels.   Be sure that any natural gas and/or electricity used for the fleet is not also counted in the “On-Campus Stationary Sources” section. If it is, subtract the energy used in transportation from the totals before entering them into the calculator so the emissions are not counted twice.
Commuter Traffic

This category may become the most difficult to estimate.  The goal is to estimate the number of annual miles traveled by faculty/staff and student commuters.  To estimate this you will need to know how large these communities are, what their "average" commuter habits are (frequency of trips from home to school and back), the distance from home to school, and the number of commuting days. The community size can probably be gathered from the Human Resources (Personnel) Office for employees and the Registrar for students.  In addition, these offices may have a list of where these people live, which will assist in determining from where they are commuting.  The Transportation Office may have completed a survey to estimate commuter habits in order to better meet commuter's needs with buses or shuttles, and a good deal of information may be able to be deduced from the vehicle parking permit database.  If not, you may need to come up with your own estimates to approximate commuter habits.  Faculty and staff are calculated separately because most staff will work 40 hours a week on campus while faculty may have more variable hours and habits.   You may want to estimate the average fuel economy for faculty/staff and students based on a noticeable variation of vehicle preference in your region from what may be the national norm.  The default national averages for each year are already entered in the spreadsheets, but you can update them with more specific information if it is available.
The Input spreadsheet is set up to pull data from a separate Input_Commuters worksheet.  You only need fill in the fields highlighted GREEN in the Input_Commuters spreadsheet.

Air Travel

In addition to the fleet and commuter traffic, you may also wish to include air travel by faculty and staff on business and any student programs.  Due to its complexity, and the fact that these emissions would be outside the conventional “boundary” of the institution, it is suggested that you do not try to estimate student travel to and from home. However, if the data are available, you may include travel for conferences, sports teams, and other student programs.  This data should be collected in terms of “miles traveled” for students and faculty/staff and may be available through the university travel office.

Agriculture

This section includes methane and nitrous oxide emissions from agriculture.  Many animals, especially dairy cows, release methane generated by microbes in their guts and also from the decomposition of their manure.  While this source will likely be only about 1% of total emissions if your university has animals, they are worth noting.  You will need to collect headcounts of dairy cows, beef cows, pigs, goats, sheep, horses, and poultry that the university has maintained over the years.  Herd size usually varies throughout the year and so you will need to develop an average annual size.  You may need to take the first of the year headcount and average it with the end of the year headcount.  Any small variations due to a changing herd size will probably be insignificant.  To find this information, contact the people that manage the animal barns.  Look through a campus directory for "dairy barns," "agriculture," or any related department. 

This section also includes fertilizer application on fields and grounds.  After the application of any nitrogen-containing fertilizer, some percentage is released as nitrous oxide.  To estimate these emissions you will need to know the total amount of fertilizer (both synthetic and organic) applied (pounds) and their percent nitrogen (%).  Synthetic fertilizers are labeled with their chemical makeup using three numbers to represent the percentages of nitrogen (N), phosphorus (P), and potassium (K).  So 15-10-10 fertilizer is 15% nitrogen.  Nitrogen contents for organic fertilizer are about 1% for manure and 4.1% for other organics.

Solid Waste

Institutions have several methods for managing solid waste.  The two most common are incineration and landfilling.  Waste that is incinerated releases greenhouse gases when combusted and waste sent to landfills releases methane as it decomposes.  This section will estimate these emissions.  Two data components are needed for this category.  The first is the amount of solid waste generated that is sent to a landfill or incineration.  This data should be in terms of tons per year.  Contact the person in charge of waste management at your school to inquire about historical data.  They will likely pay a tipping fee each month and will hopefully have records of the amount of waste disposed.  The second part is to find out where the waste goes, which can be one of five categories: (1) a mass burn incinerator, (2) a refuse-derived fuel incinerator, (3) a landfill with no methane collection, (4) a landfill that collects methane emissions for flaring or (5) a landfill that collects methane emissions for electric generation.  You may need to contact the landfill to find this information. The calculator uses emission factors for an ‘average’ composition of solid waste.  If you have access to specific information regarding the composition of your waste, you can use the EPA’s WAste Reduction Model (WARM) to develop a specific emission factor for your institution
. Go to: http://yosemite.epa.gov/oar/globalwarming.nsf/content/ActionsWasteWARMOnline.html and enter your waste mix as percents.  Then enter your emission factors on the EF_SolidWaste sheet in the calculator.

Refrigeration
When chlorofluorocarbons (CFCs) were found to be damaging to the ozone layer, alternatives such as hydrofluorocarbons (HFCs) and perfluorocarbons (PFCs) were required.  Unfortunately, these chemicals were later discovered to also be strong greenhouse gases. These emissions will be estimated in this section.  IPCC and US EPA protocol does not include CFCs in greenhouse gas inventories because they are being phased out under the terms of the Montreal Protocol and US Clean Air Act
.  So you do not need to compile CFC release information, but the eCalculator has the capacity to include any other greenhouse gas, so you may want to include any CFC emissions as a sidebar in your report.  Information regarding the release of HFCs and PFCs should already be reasonably accessible, as universities are required to record all fluorocarbon releases for the EPA.  You may need to be assertive, but this information should be available for use.  The energy manager should know whom to contact for this information.  When entering refrigeration data into the eCalculator, select the appropriate gas from the list at the top of the column.  If the gas you need is not listed, go to the EF_GWP page by clicking on the link at the bottom of the column and enter the gas and its global warming potential there.  Then go back to the inputs sheet and select the gas from the list.

Offsets

It is increasingly common for universities to offset some portion of their greenhouse gas emissions in various ways.  One of the most common is the purchase of Tradeable Renewable Energy Certificates (TRECs), also known as “green electricity credits” or “green tags.”  These represent the fact that electricity was produced using one or several renewable technologies, such as wind, solar or small-scale hydroelectric.  The actual electricity associated with the credits is not necessarily being produced near the university or even on the same electric grid.  Thus TRECs/green tags are not simply subtracted from total electric emissions but instead are entered and illustrated via a separate input for offsets. You will need to know the amount of TRECs/green tags (in MTCDE) the university has purchased.  Another similar offset is the purchase or protection of forest lands that function as a carbon sink. These lands could be near campus or in another country.  In that instance you will need to know the estimated metric tonnes of carbon sequestered in any forest protection offset, which should be available from the project coordinator.  

Another offset that many universities are engaged in, though often for other reasons, is composting.  Composting, when managed properly, does not generate CH4 emissions, but does result in some carbon storage (associated with application of compost to soils)
. To estimate the carbon sink associated with composting, you will need the total tons of waste composted each year.  Enter this value in the inputs sheet.  
Using the Emission Calculator


On a computer with Excel 2000 or a later version, open up the file, “Calculator_v5.xls.”  Enable the macros when prompted (if you disable the macros, the Calculator will not function properly.)  The Calculator will open to an introductory sheet that summarizes the information below and explains the different sheets and how to use them.  In the appendix of this document are tables that correspond to the input tables for each source sector described above.

You should be sure to make a copy of the file eCalculator.xls from the CD to use, and save the original to refer to in the event that the copy is altered before making any changes or entering data.  Next, fill in the name of your Institution and contact information in the box on the introduction sheet.  This will automatically update the all of the sheets with your information.

Updating from the CACP Calculator v3.0

Clean Air – Cool Planet released the University Greenhouse Gas Emission Calculator v3.0 in the fall of 2001.  The eCalculator v4.0 has a macro that will move your input data from v3.0 to v4.0.  To move the data using this macro:

1) Confirm that the old file containing v3.0 is open and named “E-Calculator.xls.” If it has a different name, rename it.

2) Open the new calculator (v4.0) and click on the “Update” button on the Introduction sheet.

3) Running the macro will replace any input data entered in v4.0 with the data entered in v3.0.  It will move the first 16 years of data into the years 1990-2005.  If you have changed the default years in v3.0, the Update Wizard will not transfer them correctly.  Read the box and click “OK” if you are sure you want to proceed.  

4) After running the Update Wizard, be sure to carefully verify that all data was moved correctly.  You will also need to move any refrigerant (HFC, PFC, CFC, SF6) data into v4.0 .  Note that any changes you made to emission factors will not be moved; you will need to update those manually.

Note that you may see differences in the emissions estimates between versions (for example, you may enter the same number of kWh purchased and get a different emissions estimate).  This is due to some small improvements in methodology and emission factors to make v5.0 consistent with state and national protocols.  For example, the electric emission factors are now based the EPA’s eGRID electric emission database
 which uses plant specific emission factors for each electrical region in the United States.

Navigating the Emissions Calculator

The spreadsheet was designed for ease of use and transparency of calculation.  The worksheet titled Spreadsheet Map contains a diagram of all the sheets in the calculator.  Clicking on a sheet there will link you directly to the worksheet.  Likewise, each worksheet has a link to the Spreadsheet Map located in the upper left corner.  Thus although there are many sheets in this toolkit, each can be reached with only two clicks (the first to the spreadsheet map and the second to the sheet of choice). Helpful hint: You can also enable the “Web” toolbar in Excel (View -> Toolbars -> Web) and use the forward and back arrows.  Note that clicking the back arrow does not undo changes; it just takes you back to the sheet you were previously viewing.  Throughout the Calculator, there are small red triangles in certain cells.  These cells contain notes that assist you in understanding the function of that particular cell or worksheet.  To view these notes, place the mouse over the cell and the note will appear.  At the bottom of every column is a gray row that explains the source of the data in that column.  In some cases the source will be a government report, while in other cases it will be a formula explaining how the numbers were generated.  If the source is another sheet, the cell will be a link to that sheet.

Modules: There are six modules to the calculator which are explained in detail below:

1) Inputs Module.  This module has several related worksheets: Inputs, with columns for all the sources discussed; Input_InflAdj, which allows you to adjust budget inputs for inflation; Custom Fuel Mix, for use ONLY if you entered “custom” from the e-grid region pick list and if you know the percentages of fuel sources used to generate your purchased electricity; and a separate Commuter Inputs sheet for entering the precursor data and automatically calculating the fuel use figures that are entered (automatically) on the main Inputs sheet.   Emissions-related data (i.e. fuel and electricity use, transportation) for your campus will be entered in these Input Module Worksheets ONLY.   All of the summary sheets will be updated when you enter or change data on the inputs sheets.

2) Summary Module.  This module uses the data from the Input and the Emission Factor Module worksheets to calculate emissions and generate graphs.

3) Project Module.  This module will assist you in developing an emissions estimate for a project or event.  For example, if you wanted to estimate the emissions reduction associated with an increase in carpooling, the project module facilitates those calculations.
4) Emission factors Module.  This module is where most of the number crunching takes place.  These sheets develop emission factors using data from various government sources.  If you want to know where the emission factors come from, explore the emission factors sheet for that sector. 

5) Advanced Energy Demand and Cost Module.  This module is where your institution’s basic fossil fuel energy needs can be analyzed.  These sheets are for advanced excel users, or those willing to experiment, and users should proceed with caution.   By default, this module uses the forecasted energy prices for fossil fuels published in the Annual Energy Outlook
.  Detailed instructions are below.
6) Reference Module.  This module includes this introduction sheet, a reference sheet that lists all the sources of emissions factors and methodologies, a glossary of terms, and a troubleshooting guide.

Inputs Module

The Inputs sheet contains a table displaying empty cells for the entry of data that are required to calculate the greenhouse gas emissions for your institution.  Remember that green cells are input cells for you to input data.  There is also a worksheet titled Input_Commuter, which provides a method to estimate commuter miles traveled.  And there is a worksheet for users who have obtained information from their utilities about the fuel mix for their purchased electricity, entitled Custom Fuel Mix, which can be used to input fuel mixes (by percent.)  Finally, there is a worksheet entitled Input_InflAdj with which you can adjust the budget data you enter into the Input worksheet.
If data for some years is unavailable, leave them blank.  It is critical to have all the data from each year being inventoried (with the exception of data that does not apply – for example if there are no animals at the school the animal section can be left blank).  If some data is simply unavailable, leave it blank but be sure it is noted in any report on the inventory.  Remember to save often while entering data.

Emission Factors Module

The bulk of the calculations in the eCalculator take place on the emission factor sheets, which have an “EF_” prefix.  There are four summary EF sheets, titled EF_CO2, EF_CH4, EF_N2O, and EF_Energy, which combine all the emission and energy use factors for each sector.  EF_Energy are factors to convert all energy use from source units (gallons, tons, etc) into common units (MMBtu) to facilitate comparison of energy use across sectors.  In addition, there is at least one emission factor worksheet for each sector.  For example, EF_Transportation derives emissions factors for all of the transportation related emissions.  At the bottom of each column there is a gray row that contains source information.  If the column was calculated from other columns the formula is explained here.  If the column is data from another source, there will be a link to the source reference.  If better/local information is available, the factors can be changed in blue emission factor columns on these sheets and will update all of the calculations.  If a factor is changed, be sure to note why and the source at the bottom of the column and on the “Reference” sheet.  

The emission factor sheets function by taking emission factors from government reports (such as the annual US greenhouse gas emission inventory
) and converting them to the best format for this university-scale inventory.  For example, on the EF_Transportation sheet the emission factor for air travel is derived from the heat content of jet fuel, the emission factors for jet fuel and the average energy use per passenger per mile.  The results of these derivations are emission factors for CO2, CH4, and N2O per passenger mile, which can be simply multiplied by the user-inputted miles traveled to estimate total emissions.  To understand exactly how the eCalculator derives emissions factors, go to the relevant sheet in the workbook.

Summary Module

The third module of the eCalculator generates summary information related to your institution’s greenhouse gas emissions.  There are three groups of summary information.  The first group is titled S_CO2, S_CH4, S_N2O, and S_Energy.  These sheets are the product of the inputted data and the emission factors, and can be found immediately after the Project sheets.  These four sheets provide the emissions estimate for each cell of data entered on the input sheet. For example, there is a CO2 estimate for each fuel used in On-Campus stationary combustion for each year.  Since most users will want the data more summarized, the sheets that end in “_SUM” (S_CO2_SUM, for example) compile the data by sector. The GraphControl sheet will provide access to all the graphs and summary reports for all years.  More information on graphing is provided below.  The AnnualReport sheet provides an in-depth look at your emissions profile one year at a time, including total amount of each gas emitted from each sector and a pie chart illustrating the relative contribution of each source to the total emissions. The Demographics sheet has data that have been normalized by population, budget and square footage.  Graphs and summaries of the demographic data are available on the GraphControl sheet.  You may need to adjust some of the graphs (the labels tend to get confused as the numbers change. See the Troubleshooting Guide in the appendix or within the Emissions Calculator).  

Graphing
The GraphControl sheet gives you access to all the pre-designed graphs. All graph sheet names begin with “G_” to identify them as such for ease of navigation.  You can customize the graphs by selecting which years you would like to plot as illustrated in the summary graph to the right of the table.  Then choose which graph you would like to display from the list.  The first column (“Group Summary”) has links to summary tables and graphs for the demographic data.  The second column links to individual graphs.  

Advanced Energy Demand and Cost Module

New to this version of the calculator tool (since v.4.0) is the “Advanced Energy Demand and Cost Module”, a method to estimate and graph most of your institution’s fossil energy needs.  Most of these sheets begin with “NRG_”, and can be found a few sheets to the right of the “Project” worksheets.  Graphs can be found in the GraphControl sheet.  In total, there are 5 sheets named: S_NRG_MMBtu, NRG_%, NRG_MMBtu, NRG_$, and Est_$_MMBtu.  The sheet S_NRG_MMBtu sums all institutional fossil energy use in units of MMBtu.  The sheet entitled NRG_% has two functions: (1) it calculates the percentage (of total fossil energy) of each type of fossil fuel used at the institution through 2005, and (2) it calculates the average percent fossil energy use from data entered 1990-2005 and it assumes that data will be constant from 2006-2020.  Those familiar with excel or willing to experiment can change the future % energy for individual fossil fuels by manually typing these percentages in the appropriate cells on this sheet.  Otherwise, the sheet will calculate the average, which may or may not be appropriate for your institution depending on its strategic plans for energy resources.

The sheet entitled NRG_MMBtu contains historical energy data from 1990-2005 and it estimates future fossil energy demand using: (1) your institution’s average building efficiency and (2) its overall growth in built space from the same period, 1990-2005.  This sheet basically references data in the NRG_% sheet to estimate the change in energy demand as a function of institutional growth.  While this is very simplistic, it offers a basic means of viewing potential institutional growth in terms of fossil energy demand.

The sheet entitled Est_$_MMBtu contains the forecasted fossil energy price data, as calculated by the US DOE Energy Information Administration (EIA).  The default data in this sheet is the national average price for industrial sector fossil fuels
.  You will notice that the forecasted price data begins in FY2002, even though the data comes from the 2005 Annual Energy Outlook.  That is because it takes many years for the EIA to compile the historical data (in late 2005, 2002 data was still considered a forecasted value).  Nonetheless, if your facilities manager can provide you with historical price data (in units of 2003$/MMBtu), then enter that data in the appropriate cells in this sheet (and make a note of it!).  In any event, because each institution will have varying degrees of success in negotiating reduced prices for long term fossil energy needs with energy providers, it is very likely that your facilities manager has much more accurate data than what is provided in this sheet!  Your facilities manager will be an invaluable resource to accurately forecasting future energy needs.  It is important to remember here that some institutions may wish to keep this data confidential.
Lastly, the sheet entitled NRG_$ contains the finalized estimates for energy costs (in 2003 $) segregated by institutional energy demands.  If no values appear for years 1990-2001, it is because you have not entered the appropriate purchase price data that you should have obtained from your facilities manager.  In any event, the energy demand and cost graphs can be accessed through the GraphControl sheet.  GOOD LUCK!

Appendix
DATA Collection Outline

I. Energy

a. On-campus Stationary Sources - all fuel burned on campus except in vehicles.  

i. Contact: Energy Manager or Director of University Facilities
ii. Residual and distillate oil, coal, natural gas, and any others.  

iii. Need data in terms of annual consumption - gallons, tons, and MMBtus  

iv. If on-campus cogeneration plant exists, gather total steam (MMBtu) and electric (kWh) produced as well as steam and electric production efficiencies (%).
b. Electricity - Amount of electricity purchased and/or produced (in the case of a CHP plant) for use at the University (kWh) 

i. Contact: Energy Manager or Director of University Facilities.
ii. Consumption will be in Kilowatt-hours (kWh) or Megawatt-Hours (MWh)

c. Steam – Amount of steam and chilled water purchased from Municipality.

i. Contact: Energy Manager for consumption, steam producer for fuel sources.
ii. Consumption will be in MMBtus.  Also need percent sources of how Steam was produced.
d. Transportation - University Fleet and Commuter Traffic

i. University fleet annual fuel consumption - data in gallons of gasoline and diesel
1. Contact: Director of Transportation

ii. Commuter Traffic - data in annual miles traveled.  You may also want to collect average fuel economy data.

iii. Community size - collect population information in Full-time Equivalents (FTE) - a part time person is one-half FTE
1. Contact: Director of Transportation
2. Contact: University payroll for faculty/staff sizes, and the registrar for student body size

3. Inquire about any surveys or estimates of commuter traffic that have been completed. How many people drive, how far they drive, how often they drive.  You may need to make your own estimates of commuter traffic. Need separate data for students and faculty/staff

4. This estimation should be limited to home to school to home trips.  This is included in university emissions because the university could influence this travel by offering alternatives (bus, shuttle, etc.)
iv. Campus community air travel – total miles traveled by students and faculty/staff.
1. Contact: Director of Transportation or campus travel agent

II. Agriculture

a. Headcount of cows and pigs (and any other animals)
i. Contact: Dairy barn, Pig Farm, any department that deals with these animals
ii. Often the herd sizes will vary throughout the year, if exact numbers are not available, get an annual average.  

b. Fertilizer applied to grounds and agricultural land 

i. Contact: Grounds department and/or any agricultural department
ii. You will need to know the total amount of fertilizer (pounds) applied to university grounds and fields and the percentage nitrogen of the fertilizer applied.  

III. Solid Waste

a. Contact: Grounds and Roads department, or Director of Facilities.  You may need to contact the landfill with questions regarding the type of landfill.  The EPA also has information on some landfills, check out: U.S. E.P.A’s Landfill Methane Outreach Program (http://www.epa.gov/lmop/profiles.htm) for more info.

b. Mass solid waste sent to incinerator or landfill per year (tons)

c. Type of disposal: 

i. Mass Burn incinerator 

ii. Refuse Derived Fuel (RDF) incinerator

iii. Landfill with no methane recovery

iv. Landfill with methane recovery and flaring

v. Landfill with methane recovery with electric generation

IV. Refrigeration 

a. Contact: Plant Maintenance, Air Conditioning Managers, or Director of Facilities EPA regulations require universities to keep track of all losses of refrigerants, so they should have them on record.  This number may be estimated by subtracting the amount of recovered refrigerant from the purchased refrigerant.

b. Kg of Perfluorocarbons (PFCs),  hydrofluorocarbons (HFCs), and SF6 released annually.  You can also tally emissions of CFCs.

Troubleshooting

You get the message:   “The cell or chart you are trying to change is protected and therefore read only.”  

Solve it:  
In order to reduce accidental changes to the spreadsheets, they have all been ‘protected’ against change (except the input cells).  If you are sure that you want to change a protected cell (or alter a graph), put the arrow over ‘Protection’ in the tools menu and choose ‘Unprotect Sheet.”  Be sure to turn protection back on after you make the change to eliminate any accidental changes.

You See:   “###”    where you think there should be numbers

Solve it:  
There is a number that is too big to fit within the column – make the column bigger by dragging one of its borders wider (at the top by the row of letters). You may need to disable protection (see above).

You see: labels on a graph are jumbled on top of one another and unreadable.

Solve it:
Double click slowly on the label that needs to be moved, when a box has appeared around it, drag it to the desired position.  You may need to turn off protection (see above) to alter the graph.

You see: labels on graphs that do not apply to your institution:

Solve it: 
You can simply click slowly on the label that does not apply (i.e. if your school has no animals) and press delete when the label is highlighted.  This deletion is permanent, so be sure the label is not needed.

Changing/Adding Emissions Coefficients

If the institution uses fuels or has other sources of emissions that are not already included in the spreadsheet, you will need to add them.  Columns in the eCalculator titled “Other” are for you to enter data for an alternative fuel not already included.  There are two steps to this process: changing the name, and then updating the emissions factors for the new fuel.  Change the name of the fuel/animal/refrigerant on the Inputs sheet, at the top of an appropriate column replacing the name “Other” to the relevant label.  Changing the name of the source will update the rest of the sheets.  For refrigerants you will also need to update the Global Warming Potential (GWP), which is at the bottom of the same column on the Inputs sheet.  After changing any of the fuel types (except refrigerants) the emissions factors will also need to be updated.  After you change the name on the Inputs sheet, go to the relevant emission factor sheet (such as EF_Transportation if you are adding an alternative fleet fuel source.) Scroll right and you will see that the name you entered on the Input sheet is now at the top of one of the columns.  New factors need to be entered for each of the blue columns for each new fuel, be sure to use the same units listed for each factor.  The units cannot be changed; any emission factor must first be converted to the correct units before entering them.

Fuels have a higher heating value (HHV, also called a Gross Caloric Value, GCV) and a lower heating value (LHV, also called a Net Caloric Value, NCV).  The HHV is the quantity of heat liberated by the complete combustion of a unit volume or weight of a fuel assuming that the produced water vapor is completely condensed and the heat is recovered.  The LHV is closer to reality in that most of the heat contained in water vapor is not recovered.  Emissions factors are for one or the other and it is important to use corresponding values (i.e. a emission factor calibrated to a LHV should not be used with a HHV of a fuel).  All of the default heating values in this spreadsheet are HHVs and the emissions factors are calibrated for the HHV, following the example of the US EPA.  So if you are entering new factors, be sure they are for the HHV.  If HHV values are unavailable, then be sure that all factors (emission coefficients and heating values) for the new fuel are for the LHV.  Also be sure that the factors/values are entered in the correct units, which is listed in the column to the right of the input column.  

Biogenic Gases

Following the IPCC protocol, CO2 emissions from biogenic sources are not included in this inventory. There are several sources of biogenic CO2, such as landfill gas, incinerator emissions, and biomass combustion.  Biogenic CO2 refers to carbon in wood, paper, and grass trimmings that was originally removed from the atmosphere by photosynthesis, and under natural conditions, it would eventually cycle back to the atmosphere as CO2 due to degradation processes. The quantity of carbon that these natural processes cycle through the earth's atmosphere, waters, soils, and biota is much greater than the quantity added by anthropogenic GHG sources. But the focus of the Framework Convention on Climate Change is on anthropogenic emissions - emissions resulting from human activities and subject to human control - because it is these emissions that are altering the climate by disrupting the natural balances in carbon's biogeochemical cycle, and altering the atmosphere's heat-trapping ability. Thus, for processes with CO2 emissions, if (a) the emissions are from biogenic materials and (b) the materials are grown on a sustainable basis, then those emissions are considered to simply “close the loop” in the natural carbon cycle -- that is, they return to the atmosphere CO2 which was originally removed by photosynthesis. In this case, the CO2 emissions from wood and biomass are not counted. On the other hand, CO2 emissions from burning fossil fuels are counted because these emissions would not enter the cycle were it not for human activity. Likewise, CH4 emissions from landfills are counted - even though the source of carbon is primarily biogenic, CH4 would not be emitted were it not for the human activity of landfilling the waste, which creates anaerobic conditions conducive to CH4 formation. Note that this approach does not distinguish between the timing of CO2 emissions, provided that they occur in a reasonably short time scale relative to the speed of the processes that affect global climate change. In other words, as long as the biogenic carbon would eventually be released as CO2, it does not matter whether it is released virtually instantaneously (e.g., from combustion) or over a period of a few decades (e.g., decomposition on the forest floor)
.

Greenhouse Gas Inventory Tables 

Reminder:  These tables correspond to the INPUT spreadsheet in the “eCalculator.xls” so you can enter the information directly there and let Excel do the calculations.  You may also use these tables to facilitate data collection.

	MODULE   
	Input
	 
	 
	 
	 
	 
	 
	 
	 
	 

	WORKSHEET   
	Data
	 
	 
	 
	 
	 
	 
	 
	 
	 

	UNIVERSITY   
	
	 
	 
	 
	 
	 
	 

	 
	 
	Institutional Data

	Fiscal Year
	 
	Budget
	Population
	Physical Size

	 
	 
	Operating Buget
	Research Dollars
	Energy Budget
	Full Time Students
	Part-Time Students
	Summer School Students
	Faculty
	Staff
	Total Building Space
	Total Research Building Space

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	$
	$
	$
	#
	#
	#
	#
	#
	Square feet
	Square feet

	1990
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1991
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1992
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1993
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1994
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1995
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1996
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1997
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1998
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1999
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2000
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2001
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2002
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2003
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2004
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2005
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2006
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2007
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2008
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2009
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2010
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2011
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2012
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2013
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2014
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2015
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2016
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2017
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2018
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2019
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2020
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


Input Table 1: Institutional Data

	MODULE   
	Input
	 

	WORKSHEET   
	Data
	 

	UNIVERSITY   
	

	 
	 
	Electricity
	Purchased Steam and Chilled water

	Fiscal Year
	 
	

	 
	 
	Electricity
	Purchased Steam
	Purchased Chilled Water

	 
	 
	
	
	

	 
	 
	kWh
	MMBtu
	MMBtu

	1990
	 
	 
	 
	 

	1991
	 
	 
	 
	 

	1992
	 
	 
	 
	 

	1993
	 
	 
	 
	 

	1994
	 
	 
	 
	 

	1995
	 
	 
	 
	 

	1996
	 
	 
	 
	 

	1997
	 
	 
	 
	 

	1998
	 
	 
	 
	 

	1999
	 
	 
	 
	 

	2000
	 
	 
	 
	 

	2001
	 
	 
	 
	 

	2002
	 
	 
	 
	 

	2003
	 
	 
	 
	 

	2004
	 
	 
	 
	 

	2005
	 
	 
	 
	 

	2006
	 
	 
	 
	 

	2007
	 
	 
	 
	 

	2008
	 
	 
	 
	 

	2009
	 
	 
	 
	 

	2010
	 
	 
	 
	 

	2011
	 
	 
	 
	 

	2012
	 
	 
	 
	 

	2013
	 
	 
	 
	 

	2014
	 
	 
	 
	 

	2015
	 
	 
	 
	 

	2016
	 
	 
	 
	 

	2017
	 
	 
	 
	 

	2018
	 
	 
	 
	 

	2019
	 
	 
	 
	 

	2020
	 
	 
	 
	 

	 
	 
	 
	 
	 


Input Table 2: Purchased electricity, steam, and chilled water.  

You will also need to know your state and choose your electric grid from a map within the calculator.  For steam and chilled water production, you will need to know the fuel mix (%) used in generation.

	MODULE   
	Input
	 
	 
	 
	 
	 
	 
	 
	 

	WORKSHEET   
	Data
	 
	 
	 
	 
	 
	 
	 
	 

	UNIVERSITY   
	
	 
	 
	 
	 
	 

	On-Campus Co-generation Plant 
	 

	Fiscal Year
	 
	Enter fuel use and plant efficiencies for the On-Campus Cogeneration Plant
	

	 
	 
	Residual Oil

(#5 - #6)
	Distillate Oil

(#1 - #4)
	Natural Gas
	Propane
	Coal
	Electric Output
	Steam Output
	Electric efficiency
	Steam Efficiency

	 
	 
	
	
	
	
	
	
	
	
	

	 
	 
	Gallons
	Gallons
	MMBtu
	Gallons
	Tons
	kWh
	kWh
	%
	%

	1990
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1991
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1992
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1993
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1994
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1995
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1996
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1997
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1998
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1999
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2000
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2001
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2002
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2003
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2004
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2005
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2006
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2007
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2008
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2009
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2010
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2011
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2012
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2013
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2014
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2015
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2016
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2017
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2018
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2019
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2020
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


Input Table 3: On-campus cogeneration plant. 

	MODULE   
	Input
	 
	 
	 
	 
	 
	 
	 
	 
	 

	WORKSHEET   
	Data
	 
	 
	 
	 
	 
	 
	 
	 
	 

	UNIVERSITY   
	
	
	
	
	
	
	

	 
	
	On-Campus Stationary Sources

	Fiscal Year
	
	This category includes all stationary sources of emissions on campus (heating, cooling, cooking, laboratories, etc)

	 
	
	Residual Oil

(#5 - #6)
	Distillate Oil

(#1 - #4)
	Natural Gas
	Propane
	Incinerated Waste
	Coal
	Other A
	Other B
	Other C
	Solar / Wind / Biomass

	 
	
	
	
	
	
	
	
	
	
	
	

	 
	 
	Gallons
	Gallons
	MMBtu
	Gallons
	MMBtu
	Short Ton
	MMBtu
	MMBtu
	MMBtu
	MMBtu

	1990
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1991
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1992
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1993
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1994
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1995
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1996
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1997
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1998
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1999
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2000
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2001
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2002
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2003
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2004
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2005
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2006
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2007
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2008
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2009
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2010
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2011
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2012
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2013
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2014
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2015
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2016
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2017
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2018
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2019
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2020
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


Input Table 4: On-campus stationary energy use

	MODULE   
	Input
	 
	 
	 
	 
	 
	 

	WORKSHEET   
	Data
	 
	 
	 
	 
	 
	 

	UNIVERSITY   
	
	
	
	

	                      Transportation
	

	Fiscal Year
	
	University Fleet
	Air Travel

	
	
	Gasoline Fleet
	Diesel Fleet
	Natural Gas Fleet
	Electric Fleet
	Other Fleet
	Faculty / Staff Business
	Student Programs

	
	
	
	
	
	
	
	
	

	
	
	Gallons
	Gallons
	MMBtu
	kWh
	MMBtu
	Miles
	Miles

	1990
	 
	 
	 
	 
	 
	 
	 
	 

	1991
	 
	 
	 
	 
	 
	 
	 
	 

	1992
	 
	 
	 
	 
	 
	 
	 
	 

	1993
	 
	 
	 
	 
	 
	 
	 
	 

	1994
	 
	 
	 
	 
	 
	 
	 
	 

	1995
	 
	 
	 
	 
	 
	 
	 
	 

	1996
	 
	 
	 
	 
	 
	 
	 
	 

	1997
	 
	 
	 
	 
	 
	 
	 
	 

	1998
	 
	 
	 
	 
	 
	 
	 
	 

	1999
	 
	 
	 
	 
	 
	 
	 
	 

	2000
	 
	 
	 
	 
	 
	 
	 
	 

	2001
	 
	 
	 
	 
	 
	 
	 
	 

	2002
	 
	 
	 
	 
	 
	 
	 
	 

	2003
	 
	 
	 
	 
	 
	 
	 
	 

	2004
	 
	 
	 
	 
	 
	 
	 
	 

	2005
	 
	 
	 
	 
	 
	 
	 
	 

	2006
	 
	 
	 
	 
	 
	 
	 
	 

	2007
	 
	 
	 
	 
	 
	 
	 
	 

	2008
	 
	 
	 
	 
	 
	 
	 
	 

	2009
	 
	 
	 
	 
	 
	 
	 
	 

	2010
	 
	 
	 
	 
	 
	 
	 
	 

	2011
	 
	 
	 
	 
	 
	 
	 
	 

	2012
	 
	 
	 
	 
	 
	 
	 
	 

	2013
	 
	 
	 
	 
	 
	 
	 
	 

	2014
	 
	 
	 
	 
	 
	 
	 
	 

	2015
	 
	 
	 
	 
	 
	 
	 
	 

	2016
	 
	 
	 
	 
	 
	 
	 
	 

	2017
	 
	 
	 
	 
	 
	 
	 
	 

	2018
	 
	 
	 
	 
	 
	 
	 
	 

	2019
	 
	 
	 
	 
	 
	 
	 
	 

	2020
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 


Input Table 5:  Transportation: Fleet and air travel

	MODULE   
	Input
	 
	 
	 
	 
	 
	 
	 
	 
	 

	WORKSHEET   
	Data
	 
	 
	 
	 
	 
	 
	 
	 
	 

	UNIVERSITY   
	
	 
	 
	 
	 
	 
	 

	 
	 
	Commuter Habits

	Fiscal Year
	 
	Students
	Summer School Students

	 
	 
	Percent

Drive alone
	Percent

Carpool
	Trips / Day
	Days / Year
	Miles / Trip
	Percent

Drive alone
	Percent

Carpool
	Trips / Day
	Days / Year
	Miles / Trip

	 
	 
	
	
	
	
	
	
	
	
	
	

	 
	 
	%
	%
	#
	#
	Miles
	%
	%
	#
	#
	Miles

	1990
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1991
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1992
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1993
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1994
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1995
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1996
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1997
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1998
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1999
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2000
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2001
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2002
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2003
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2004
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2005
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2006
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2007
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2008
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2009
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2010
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2011
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2012
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2013
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2014
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2015
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2016
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2017
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2018
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2019
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2020
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


Input Table 6:  Student commuter habits

	MODULE   
	Input
	 
	 
	 
	 
	 
	 
	 
	 
	 

	WORKSHEET   
	Data
	 
	 
	 
	 
	 
	 
	 
	 
	 

	UNIVERSITY   
	
	 
	 
	 
	 
	 
	 

	 
	 
	Commuter Habits

	Fiscal Year
	 
	Faculty
	Staff

	 
	 
	Percent

Drive alone
	Percent

Carpool
	Trips / Day
	Days / Year
	Miles / Trip
	Percent

Drive alone
	Percent

Carpool
	Trips / Day
	Days / Year
	Miles / Trip

	 
	 
	
	
	
	
	
	
	
	
	
	

	 
	 
	%
	%
	#
	#
	Miles
	%
	%
	#
	#
	Miles

	1990
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1991
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1992
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1993
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1994
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1995
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1996
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1997
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1998
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1999
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2000
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2001
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2002
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2003
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2004
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2005
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2006
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2007
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2008
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2009
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2010
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2011
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2012
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2013
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2014
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2015
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2016
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2017
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2018
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2019
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2020
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


Input Table 7:  Faculty and staff commuter habits

	MODULE   
	Input
	 
	 
	 
	 
	 
	 
	 
	 
	 

	WORKSHEET   
	Data
	 
	 
	 
	 
	 
	 
	 
	 
	 

	UNIVERSITY   
	
	 
	 
	 
	 
	 
	 

	 
	 
	Agriculture

	Fiscal Year
	 
	Includes all agriculture and animal husbandry run by the university

	 
	 
	Fertilizer Application
	Animal Agriculture

	 
	 
	Synthetic
	% Nitrogen
	Organic
	% Nitrogen
	Dairy Cows
	Beef Cows
	Swine
	Goats
	Sheep
	Horses
	Poultry
	Other

	 
	 
	Pounds
	%
	Pounds
	%
	#
	#
	#
	#
	#
	#
	#
	#

	1990
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	

	1991
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	 

	1992
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	 

	1993
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	 

	1994
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	 

	1995
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	 

	1996
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	 

	1997
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	 

	1998
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	 

	1999
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	 

	2000
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	 

	2001
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	 

	2002
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	 

	2003
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	 

	2004
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	 

	2005
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	 

	2006
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	 

	2007
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	 

	2008
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	 

	2009
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	 

	2010
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	 

	2011
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	 

	2012
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	 

	2013
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	 

	2014
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	 

	2015
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	 

	2016
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	 

	2017
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	 

	2018
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	 

	2019
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	 

	2020
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	 


Input Table 8:  Agriculture

	MODULE   
	Input
	 
	 
	 
	 
	 
	 

	WORKSHEET   
	Data
	 
	 
	 
	 
	 
	 

	UNIVERSITY   
	
	
	
	

	Solid Waste
	

	Fiscal Year
	
	Includes all solid waste produced by campus except waste composted or burned on campus for power

	
	
	Incinerated Waste (waste to energy plant)

not used for school power
	Landfilled Waste with no CH4 Recovery
	Landfilled Waste with CH4 Recovery and Flaring
	Landfilled Waste with CH4 Recovery and Electric Generation

	
	
	Mass Burn Incinerator
	Refuse Derived Fuel (RDF) Incinerator
	
	
	

	
	
	Short Tons
	Short Tons
	Short Tons
	Short Tons
	Short Tons

	1990
	 
	 
	 
	 
	 
	 

	1991
	 
	 
	 
	 
	 
	 

	1992
	 
	 
	 
	 
	 
	 

	1993
	 
	 
	 
	 
	 
	 

	1994
	 
	 
	 
	 
	 
	 

	1995
	 
	 
	 
	 
	 
	 

	1996
	 
	 
	 
	 
	 
	 

	1997
	 
	 
	 
	 
	 
	 

	1998
	 
	 
	 
	 
	 
	 

	1999
	 
	 
	 
	 
	 
	 

	2000
	 
	 
	 
	 
	 
	 

	2001
	 
	 
	 
	 
	 
	 

	2002
	 
	 
	 
	 
	 
	 

	2003
	 
	 
	 
	 
	 
	 

	2004
	 
	 
	 
	 
	 
	 

	2005
	 
	 
	 
	 
	 
	 

	2006
	 
	 
	 
	 
	 
	 

	2007
	 
	 
	 
	 
	 
	 

	2008
	 
	 
	 
	 
	 
	 

	2009
	 
	 
	 
	 
	 
	 

	2010
	 
	 
	 
	 
	 
	 

	2011
	 
	 
	 
	 
	 
	 

	2012
	 
	 
	 
	 
	 
	 

	2013
	 
	 
	 
	 
	 
	 

	2014
	 
	 
	 
	 
	 
	 

	2015
	 
	 
	 
	 
	 
	 

	2016
	 
	 
	 
	 
	 
	 

	2017
	 
	 
	 
	 
	 
	 

	2018
	 
	 
	 
	 
	 
	 

	2019
	 
	 
	 
	 
	 
	 

	2020
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 


Input Table 9:  Solid Waste

	MODULE   
	Input
	 
	 
	 
	 
	 

	WORKSHEET   
	Data
	 
	 
	 
	 
	 

	UNIVERSITY   
	
	
	

	                                Refrigeration and other Chemicals   (PFCs, HFCs, SF6)
	

	
	
	

	Fiscal Year
	
	All other greenhouse gases.

	
	
	HFC-23
	HFC-125
	HFC-134a
	HFC-143a
	HFC-143a
	HFC-152a

	
	
	
	
	
	
	
	

	
	
	Pounds
	Pounds
	Pounds
	Pounds
	Pounds
	Pounds

	1990
	 
	 
	 
	 
	 
	 
	 

	1991
	 
	 
	 
	 
	 
	 
	 

	1992
	 
	 
	 
	 
	 
	 
	 

	1993
	 
	 
	 
	 
	 
	 
	 

	1994
	 
	 
	 
	 
	 
	 
	 

	1995
	 
	 
	 
	 
	 
	 
	 

	1996
	 
	 
	 
	 
	 
	 
	 

	1997
	 
	 
	 
	 
	 
	 
	 

	1998
	 
	 
	 
	 
	 
	 
	 

	1999
	 
	 
	 
	 
	 
	 
	 

	2000
	 
	 
	 
	 
	 
	 
	 

	2001
	 
	 
	 
	 
	 
	 
	 

	2002
	 
	 
	 
	 
	 
	 
	 

	2003
	 
	 
	 
	 
	 
	 
	 

	2004
	 
	 
	 
	 
	 
	 
	 

	2005
	 
	 
	 
	 
	 
	 
	 

	2006
	 
	 
	 
	 
	 
	 
	 

	2007
	 
	 
	 
	 
	 
	 
	 

	2008
	 
	 
	 
	 
	 
	 
	 

	2009
	 
	 
	 
	 
	 
	 
	 

	2010
	 
	 
	 
	 
	 
	 
	 

	2011
	 
	 
	 
	 
	 
	 
	 

	2012
	 
	 
	 
	 
	 
	 
	 

	2013
	 
	 
	 
	 
	 
	 
	 

	2014
	 
	 
	 
	 
	 
	 
	 

	2015
	 
	 
	 
	 
	 
	 
	 

	2016
	 
	 
	 
	 
	 
	 
	 

	2017
	 
	 
	 
	 
	 
	 
	 

	2018
	 
	 
	 
	 
	 
	 
	 

	2019
	 
	 
	 
	 
	 
	 
	 

	2020
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 


Input Table 10:  Refrigeration and other chemicals  

If you do not see a needed gas, enter data and change the name at the top.  In the calculator you will be able to choose from a list or enter new gases.

	MODULE   
	Input
	 
	 
	 
	 
	 

	WORKSHEET   
	Data
	 
	 
	 
	 
	 

	UNIVERSITY   
	
	

	                            Offsets

	Fiscal Year
	
	Actions taken to offset emissions

	
	
	'Green' Electric Certificates
	Composting
	Forest Preservation
	Other

	
	
	
	
	
	

	
	
	kWh
	Short Tons Compost
	Metric Tonnes CO2
	Metric Tonnes CO2

	1990
	 
	 
	 
	 
	 

	1991
	 
	 
	 
	 
	 

	1992
	 
	 
	 
	 
	 

	1993
	 
	 
	 
	 
	 

	1994
	 
	 
	 
	 
	 

	1995
	 
	 
	 
	 
	 

	1996
	 
	 
	 
	 
	 

	1997
	 
	 
	 
	 
	 

	1998
	 
	 
	 
	 
	 

	1999
	 
	 
	 
	 
	 

	2000
	 
	 
	 
	 
	 

	2001
	 
	 
	 
	 
	 

	2002
	 
	 
	 
	 
	 

	2003
	 
	 
	 
	 
	 

	2004
	 
	 
	 
	 
	 

	2005
	 
	 
	 
	 
	 

	2006
	 
	 
	 
	 
	 

	2007
	 
	 
	 
	 
	 

	2008
	 
	 
	 
	 
	 

	2009
	 
	 
	 
	 
	 

	2010
	 
	 
	 
	 
	 

	2011
	 
	 
	 
	 
	 

	2012
	 
	 
	 
	 
	 

	2013
	 
	 
	 
	 
	 

	2014
	 
	 
	 
	 
	 

	2015
	 
	 
	 
	 
	 

	2016
	 
	 
	 
	 
	 

	2017
	 
	 
	 
	 
	 

	2018
	 
	 
	 
	 
	 

	2019
	 
	 
	 
	 
	 

	2020
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 


Input Table 11:  Emission offsets























































BOX 2:  Data collection experiences:  A true record of a search for University Fleet Fuel Consumption





12/14/00 - Contacted the Director of Transportation - was told the supervisor of garage maintenance would have the information. Contacted the supervisor of garage maintenance - was told that he forwards all of that information to the facilities business office.


12/20/00 - Contacted the facilities business office - was told that they could prepare the data in a few days.


1/11/01 - Was contacted by the facilities business office - was told they did not have that information and that the State Department of Transportation handles the fuel distribution and should have the data.  Contacted the DOT - was told they keep no historical records but University Department of Transportation should.  


1/18/01 - Contacted the University Controllers Office, was told they didn't have the information and forwarded my message to the Director of Facilities.  Did not hear back.


1/25/01 - Contacted the Director of Facilities and was told he would get back to me.  Did not hear back.


1/31/01 - Contacted the Director of Facilities and was told my message had been forwarded to the Director of Transportation.


2/7/01 - Received email from Director of Transportation suggesting I contact a specific person at the State DOT.  Contacted the State DOT and was sent a file containing data from each vehicle fueling event (about 400 pages long) for the year 2000.  Also learned that there used to be a University position that was charged with summarizing the vehicle data and reporting it to the state, but that this position had been eliminated in 1998.


2/21/01 - Contacted the supervisor of garage maintenance and was told he would look around for the old reports.


3/1/01 - Received a message from the supervisor of garage maintenance that he had found the reports in an old file cabinet.  Photocopied reports. Discovered that they estimated fuel use at about half the amount estimated by the annual report received from the State DOT.  The Director of Transportation was unable to explain the discrepancy. Used these reports, as they were relatively steady over the four years recorded (i.e. there would not have been a doubling of fuel use over 2 years).


4/18/01 - Was contacted by the Director of Transportation and asked if I had found out the annual fuel consumption, average fuel efficiency, or up-to-date fleet size.  He needed them for a report he was working on.  I gave him what I had.











� WBCSD/WRI,  http://www.wbcsd.org/web/publications/ghg-protocol.pdf


� � HYPERLINK http://www.energy.gov/ �� http://www.eia.doe.gov/geography.html /�


15The Greenhouse Gases, Regulated Emissions, and Energy Use in Transportation (GREET) Model 1.5 Argonne National Laboratory, U.S. Department of Energy,  Michael Wang, � HYPERLINK mailto:mqwang@anl.gov ��mqwang@anl.gov�     � HYPERLINK http://www.transportation.anl.gov:80/ttrdc/greet/index.html ��www.transportation.anl.gov:80/ttrdc/greet/index.html�





� Solid Waste Management And Greenhouse Gases: A Life-Cycle Assessment of Emissions and  Sinks, 2nd EDITION, EPA530-R-02-006, May 2002	� HYPERLINK "http://www.epa.gov/epaoswer/non-hw/muncpl/ghg/greengas.pdf" ��http://www.epa.gov/epaoswer/non-hw/muncpl/ghg/greengas.pdf� 


� United Nations Environment Program, Handbook for the International Treaties for the Protection of the Ozone Layer, 5th Version 2000,  � HYPERLINK http://194.51.235.137/ozat/protocol/main.html ��http://194.51.235.137/ozat/protocol/main.html�


 US EPA, Clean Air Act, � HYPERLINK http://www.epa.gov/oar/caa/contents.html ��http://www.epa.gov/oar/caa/contents.html�


� Solid Waste Management And Greenhouse Gases: A Life-Cycle Assessment of Emissions and  Sinks, 2nd EDITION, EPA530-R-02-006, May 2002	2002	� HYPERLINK "http://www.epa.gov/epaoswer/non-hw/muncpl/ghg/greengas.pdf" ��http://www.epa.gov/epaoswer/non-hw/muncpl/ghg/greengas.pdf� 


� Emissions and Generated Resource Integrated Database (eGRID), Data Years 1996-2000, Version 2.01. US EPA Office of Atmospheric Programs. Prepared by E.H. Pechan & Associates, Inc. 2003 � HYPERLINK "http://www.epa.gov/cleanenergy/egrid.htm" ��http://www.epa.gov/cleanenergy/egrid.htm� 


� US. Department of Energy, Energy Information Administration.  http://www.eia.doe.gov/oiaf/aeo/index.html


� Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990-2001 (April 2003) EPA 430-R-03-004; � HYPERLINK "http://yosemite.epa.gov/OAR/globalwarming.nsf/content/ResourceCenterPublicationsGHGEmissions.html" ��http://yosemite.epa.gov/OAR/globalwarming.nsf/content/ResourceCenterPublicationsGHGEmissions.html� 


� US. Department of Energy, Energy Information Administration.  � HYPERLINK "http://www.eia.doe.gov/oiaf/aeo/index.html" ��http://www.eia.doe.gov/oiaf/aeo/index.html�. 





� Solid Waste Management And Greenhouse Gases: A Life-Cycle Assessment of Emissions and  Sinks, 2nd EDITION, EPA530-R-02-006, May 2002 � HYPERLINK "http://www.epa.gov/epaoswer/non-hw/muncpl/ghg/greengas.pdf" ��http://www.epa.gov/epaoswer/non-hw/muncpl/ghg/greengas.pdf� 
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