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Overview of Presentation

ÅBackground of Cool Air Clean Plant 

ÅInformation Gathered For Spreadsheets

ÅEmissions From The College of New 

Jersey

ÅWhat if TCNJ did not have a                  

Co-generation plant?

ÅFinal Summary of Findings 



Background Information about 

Clean Air Cool Planet
Å Utilized by over 200 schools across North America

Å Includes greenhouse gas specified by Kyoto Protocol (CO2, CH4, 
N2O, HFC, PFC, SF6)

Å Based on Workbooks provided by Intergovernmental Panel on 
Climate Change (IPCC) for national level inventories

Å Calculations are done by a series of cell references where formulas, 
conversion factors, emission factors, etc. are built in and constantly 
updated.

Å Internationally standard units of ñCarbon Dioxide Equivalents eCO2ò



Information Needed

ÅBudget  

ÅEnergy 

ÅTransportation 

ÅCommuter Traffic

ÅAir Travel  

ÅAgriculture 

ÅSolid Waste 

ÅRefrigeration 

ÅOffsets 



Major Sources

ÅEnergy- largest source (estimated from 

quantity of fuel burned using national and 

regional average emission factors)

ÅAgriculture

ÅWaste

ÅChemicals



Scope of Emissions

ÅScope 1- Direct sources of GHG 

emissions from sources that are owned by 

institution  (production of electricity, heat, 

steam)

ÅScope 2- GHG from imports of electricity 

or steam

ÅScope 3- All indirect sources



A Few Things to Note:

Å Data collected in Fiscal Years (June- July)

Å Fiscal Year 2006 is last year with completed data collection

Å 2007 data is not available and some data (mostly institutional data 
such as population) extended from 2006

(can be seen in bold)

Å All Emissions are listed in Metric Tonnes eCO2 unless otherwise 
noted

Å Dramatic Increase in Emissions of 2006 will be observed 

ïOpening of Library



Scope 1

On-campus Stationary Transportation
SCOPE 1 

Emissions

Total Non Co-Gen
Co-Gen 

Electric
Co-Gen Steam Fleet

2002 27,487           130                27,357           -                    320                       27,806           

2003 29,697           36                  29,661           -                    330                       30,027           

2004 29,773           41                  29,732           -                    321                       30,094           

2005 29,219           36                  29,183           -                    134                       29,353           

2006 33,881           18                  33,862           -                    185                       34,065           

2007 28,083           18                  28,064           -                    185                       28,267           

Direct Sources of GHG from sources owned by Institution

(MT eCO2)

Large Increase of Scope 1 Emissions in 2006 (New Library)



Scope 2

Purchased 

Electricity

SCOPE 2 

Emissions

2002 2,297             2,297             

2003 1,836             1,836             

2004 2,718             2,718             

2005 3,311             3,311             

2006 5,755             5,755             

2007 2,979             2,979             

Emission of Imports

(MT eCO2)

Large Increase of Scope 2 Emissions in 2006 (New Library)



Scope 3

Solid Waste

SCOPE 3 

Emissions

Student 

Commuters

Faculty/Staff 

Commuters
Air Travel

2002 4,581             3,161             688                272                8,702                    

2003 4,500             3,285             688                272                8,744                    

2004 4,349             3,211             688                272                8,519                    

2005 4,343             3,232             688                272                8,534                    

2006 4,475             3,098             688                273                8,533                    

2007 4,561             3,105             688                273                8,626                    

Transportation

Indirect Source Emissions

(MT eCO2)

Transportation of Students and Faculty obtained from Commuting Survey.



Overall View of Emissions by Scope

SCOPE 1 

Emissions

SCOPE 2 

Emissions

SCOPE 3 

Emissions

Net Emissions 

(MT eCO2)

2002 27,806           2,297             8,702             38,805           

2003 30,027           1,836             8,744             40,607           

2004 30,094           2,718             8,519             41,331           

2005 29,353           3,311             8,534             41,199           

2006 34,065           5,755             8,533             48,353           

2007 28,267           2,979             8,626             39,872           

Majority of Emissions from Scope 1, Institutionally Owned Sources 

(On-campus Stationary)



 TCNJ Emissions by Scope 
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Scope 1

Scope 1: Direct sources of GHG emissions from sources that are owned by 

institution  (production of electricity, heat, steam)

Scope 2: GHG from imports of electricity or steam

Scope 3: All indirect sources (transportation)

In FY 2006, Scope 1 Contributed 70% of Emissions. 

(Scope 2: 12% Scope 3: 18%)



Transportation
17%

On- campus 
Stationary

70%

Solid Waste
1%

Electricity
12%

Sources of Emissions from 
Fiscal Year 2006

Total emissions are equal to 48,353 metric tonnes of CO2 equivalents.

Largest Contribution from On-campus Stationary Sources (70%)



Total Emissions Compared to Student Population

Year

Full- Time 

Students

Net Emissions 

(MT eCO2)

Net Emissions/ Full-

Time Student

2002 5,631 38,805 6.89

2003 5,613 40,607 7.23

2004 5,708 41,331 7.24

2005 5,725 41,199 7.20

2006 5,879 48,353 8.22

2007 5879* 39,872 6.78

* Number not available taken from 2006 data

Approx. 7- 8 MT eCO2

per year per student.

Emissions Per Full Time Student
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Trend of Total Emissions per Building Space (Sq. Ft)

(2002-2007)
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This method of representing the data indicates that the college has reduced 

emissions per square foot by 14% since 2002.    



What if we did not have a      

Co-generation plant?

ÅNeed to purchase all the electricity that we 

would normally produce with the            

co-generation plant.

ÅMore emissions from Distillate Oil and 

Natural Gas purchases for On- Campus 

Stationary Sources.  

ÅIncrease in Overall GHG emissions.



Significance of Co-generation plant

(Avoided Emissions)

If TCNJ did not have a co-generation plant from 2002- 2007,

98,055 extra  MT eCO2 would have been emitted.  

To offset these emissions, it would cost the college, approx. $980,550*

* if cost of offset was $10.00/ MT eCO2  (prices range from $5 to $20)

Percent of Emissions Increase Without a Co-Generation Plant at TCNJ

Fiscal Year

Net Emissions With Co-gen 

(MT eCO2)

Net Emissions if no 

Co-gen (MT eCO2)

Percent 

Increase

2002 38,805 57,306 48%

2003 40,607 57,448 41%

2004 41,331 57,472 39%

2005 41,199 57,852 40%

2006 48,353 59,464 23%

2007 39,872 58,680 47%



Co-gen vs. Non Co-gen

(Overview of Effect)

Emissions With Co-gen plant

Year
SCOPE 1 

Emissions

SCOPE 2 

Emissions

SCOPE 3 

Emissions

Net 

Emissions 

(MT eCO2)

2002 27,806 2,297 8,702 38,805 

2003 30,027 1,836 8,744 40,607 

2004 30,094 2,718 8,519 41,331 

2005 29,353 3,311 8,534 41,199 

2006 34,065 5,755 8,533 48,353 

2007 28,267 2,979 8,626 39,872 

Emissions Without Co-gen plant

Year
SCOPE 1 

Emissions

SCOPE 2 

Emissions

SCOPE 3 

Emissions

Net 

Emissions 

(MT eCO2)

2002 28,071 20,534 8,702 57,306

2003 27,987 20,718 8,744 57,448

2004 27,984 20,970 8,519 57,472

2005 27,791 21,526 8,534 57,852

2006 27,824 23,107 8,533 59,464

2007 27,824 22,230 8,626 58,680

Scope 1: Direct sources of GHG emissions from sources that are owned by 

institution  (production of electricity, heat, steam)

Scope 2: GHG from imports of electricity or steam

Scope 3: All indirect sources (transportation)

Fiscal Year 2006:

Net emissions would increase by 23% if TCNJ had no Co-gen 



No Co-generation plant

(Emissions by Scope)

ÅSignificant increase in Scope 2 (Purchased Electricity)

ÅOverall increase in Emissions without Co-generation plant



Co-gen vs. Non Co-gen

(Sources of Emission)

ÅMore emissions from electricity because campus must purchase electricity 

when there is no co-generation plant to produce it.

ÅOn-campus stationary emissions decrease because electricity is not 

produced, but purchased.    

Total Emissions (MT eCO2):  

48,353   

Total Emissions (MT eCO2):

59,494



1990

Scope 1:  

1,090,627 gal. #6 Residual oil 

3,136 gal. #2 Residual oil

53,055 MMBtu Natural Gas

Scope 2:  

21,317,411 kWH electricity

* Fleet gasoline missing from Scope 1



1990 vs. 2005*

CO2 Emissions
1990

Institutional Space:

-Scope 1:

15,673 MT eCO2

-Scope 2:

11,605 MT eCO2

Total:  

27,278 MT eCO2

2005

Institutional Space:

Scope 1:

29,219 MT eCO2

-Scope 2:

3,311MT eCO2**

Total:

32,530 MT eCO2

* 2005 was used because 2006 exhibited a large emissions due to unexpected 

purchase of extra electricity

**In Scope 2 of 2005 data, the Gasoline fleet was removed for comparison purposes

because gasoline used for campus fleet was not present in the 1990 data set.



Final Thoughts 

Last year with complete information 

-Fiscal Year 2006- 48,353 Metric tonnes eCO2

Largest impact on footprint is On- campus Stationary Sources

-70%

Emissions per student per year: 7-8 MT eCO2

Drastic difference in emission was found if Co-generation plant was eliminated

- Total emissions FY 2006 increase 26%

- Much larger contribution of emissions from electricity purchases

- With use of co-generation plant from 2002- 2007,TCNJ avoided significant emission of: 

* 98,055 MT eCO2 (Approx $1 million in offsets)



Extra Slides

Comparison With Other Schools

(not included in the slide show due to inaccuracy of comparisons)

ÅNot the same years analyzed and have different student populations still 

interesting to compare

Link to Clean Air Cool Planet Spreadsheet

Cool Air Clean Planet Spreadsheet for TCNJ

..\updated spreadsheet.xlsm


Figure 1: Emissions of carbon dioxide equivalents (eCO2) per year at Smith College. Emissions 

are shown per sector. Agriculture accounts for so few emissions that this sector does not appear on the 

chart. After 1996, methane was recovered and flared at the Northampton Landfill, causing the 

disappearance of emissions due to solid waste disposal. Total Undergraduates approx 2,600 

Total Emissions at Smith College

(approx 2,600 students)





Transportation
17%

On- campus 
Stationary

70%

Solid Waste
1%

Electricity
12%

Sources of Emissions from Fiscal 
Year 2006

Sources of TCNJôs 

emissions, by percent for the 

fiscal year 2006.

Total emissions are equal to  

48,353 metric tonnes of CO2

equivalents.

Sources of Connecticut 

Collegeôs emissions for Fiscal 

Year 2000.  Total emissions are 

Equal to 20,740 metric tonnes of 

CO2 equivalents. (similar to TCNJ 

emissions without co-gen)



Comparison of Emissions per Student


