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Carbon Dioxide EmissionsCarbon Dioxide Emissions

http://www.nasa.gov/topics/earth/features/2010‐climate‐records.html

Fuel Amount
CO2 Emissions 

(lbs)
CO2 Emissions (lbs)
Per 100,000 BTU

Natural Gas 1 therm 12 12

Gasoline 1 gallon 20  16

Coal 1 kWh 2.1  21

http://www.esrl.noaa.gov/gmd/ccgg/trends/



5 Step Process For Carbon Reduction5 Step Process For Carbon Reduction
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Clean & Green CommitteeClean & Green Committee

• Citizens  for  Clean  &  Green  Committee  formed  in  December  2008  to  consider 
options for carbon and energy reduction in the community

• 2011 Committee Members
1. Stan Breakell – Breakell Inc.
2. Adam Cohen – Structures Design/Build 
3. Ken Cronin – City of Roanoke Staff
4. Tom Fitzpatrick –Roanoke City Public Schools
5. Braden Gandee – Clean Vibes
6. Jeremy Holmes – Roanoke Valley‐Alleghany Regional Commission (Ride Solutions)
7. Sean McGinnis –Virginia Tech Green Engineering Program
8. Mark Powell – Roanoke Community Garden Association
9. John Renick – Meridium, Inc.
10. Cristina Siegel –Clean Valley Council
11. Katie Wallace – The Wallace Agency
12. Clarice Walker ‐ Loudon Melrose Neighborhood Organization, Inc.
13. Laura Wasko  ‐ Retellus, LLC
14. Billy Weitzenfeld – Association of Energy Conservation Professionals



Clean & Green Programs Clean & Green Programs -- OngoingOngoing



Clean & Green Programs Clean & Green Programs -- 20112011

• 25 citizens attended



Clean & Green Programs Clean & Green Programs -- 20102010

• ~240 Carbon Pledges to Date



Roanoke Energy and Carbon Inventory AnalysisRoanoke Energy and Carbon Inventory Analysis

• Scope
1. City limits and physical boundaries
2. Residential, commercial, industrial, and municipal activities
3. Electricity, natural gas, transportation fuels, and waste

• Data Sources
1. Utility billing records for electricity and natural gas use by sector
2. VDOT Vehicle miles travelled (VMT) data

• Emission Analysis
1. Clean  Air  and  Climate  Protection  (CACP)  software  estimates  emissions  of 

Greenhouse Gases (GHGs) including carbon dioxide and methane and EPA Criteria 
Air  Pollutants  (CAPs)  including  nitrogen  oxides,  sulfur  oxides,  carbon monoxide, 
volatile organic compounds (VOCs) and 10 micron particulate matter based on the 
fuel amount/type and point‐source chemical emissions.



Roanoke Electricity UsageRoanoke Electricity Usage

Sector 2005 (kWh) 2008 (kWh) 2009 (kWh)
Residential 502,467,666 502,356,265 491,080,493
Commercial 616,360,103 620,738,676 602,960,432
Industrial 487,843,077 423,724,837 323,468,495
Other 145,349,802 144,533,915 140,517,611
Totals 1,752,020,648 1,691,353,693 1,558,027,031

‐3.5% ‐11.1%



Roanoke Natural Gas UsageRoanoke Natural Gas Usage

Sector
2005 

(therms) 2006 (therms) 2007 (therms) 2008 (therms) 2009 (therms) 2010 (therms)
Residential 19,967,493 17,530,390 17,555,052 18,066,905 17,696,938 19,747,112 
Commercial 13,087,409 12,223,436 12,071,818 12,532,208 12,038,571 11,741,128 
Industrial 15,435,141 15,418,465 14,909,238 16,262,069 13,989,730 15,108,375 
Totals 48,490,043 45,172,291 44,536,108 46,861,182 43,725,239 46,596,615

‐3.4% ‐9.8% ‐3.9%



Roanoke Transportation Analysis Roanoke Transportation Analysis –– VDOT DataVDOT Data

Year
Vehicles Miles 
Traveled (VMT)

2005 736,548,004
2008 744,814,259
2009 792,675,391

Change vs. 2005 7.6%

• While most of the road miles are 
secondary, the percentage of miles 
travelled on the primary and 
interstate roads are much higher



Roanoke CORoanoke CO22 EmissionsEmissions

Sector
2005 
(tons)

2008 
(tons)

2009 
(tons)

Difference 
(2009 vs 2005)

Residential 666,761 673,531 689,462 3.4%
Commercial 597,868 616,620 628,199 5.1%
Industrial 504,571 468,532 383,539 ‐24.0%
Transportation 493,183 489,771 514,042 4.2%
Waste 42,029 44,819 44,723 6.4%
Totals 2,304,412 2,293,273 2,259,965 ‐1.9%



Roanoke CORoanoke CO22 Emissions Emissions –– Scale of ReductionScale of Reduction

1 ton CO2

26 feet

26 feet

26 feet

1,500 cubes = 7.5 miles

1,500 cubes

• 10% Carbon Dioxide Reduction = 230,000 tons
• City of Roanoke ~ 45,000 households
• 1 ton per household savings – “Save a ton”

2.3 
million 
tons of 
CO2



Community Scale Reduction ExamplesCommunity Scale Reduction Examples

• It’s important to understand the scale of CO2 reduction committed to by Roanoke City 
Council.  Here are a few examples based on some simple estimates:

1.Residential home weatherization
• If  an  energy  audit  and  weatherization  (air  sealing,  insulation,  and  energy 
efficient systems) can reduce home energy use by 40%, we need this for action 
for ¼ of all residences in the city ‐ on the order of 10,000 ‐ to get a10% reduction 
in just this sector.

2.Residential lighting efficiency ‐ CFL bulbs
• 75W incandescent light bulbs can be replaced by 18W CFL bulbs for less than $2 
each. To get a10% reduction in just the residential sector, we need on the order 
of 5 bulbs per residence in the City, 200,000 CFL bulbs total, to be implemented.

3.Transportation
• Assume an automobile upgrade  from a car with a  fuel economy of 20 mpg  to 
one with 35 mph. We need 1,200 such car upgrades to get a 10% reduction  in 
this sector.



Questions?Questions?


