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What we knew in 2006 
Fuels and carbon pollution 

Cleaner energy 

LOW CARBON FUELS 

Wind 
Solar 

FOSSIL FUELS 

Coal Natural gas Oil 



Natural gas beliefs: c. 2006 

• At the point of use, burns cleaner than coal or 
oil  

• Easier to turn off and on ~ more flexible base 
fuel than coal or nuclear 

• A “bridge fuel” from coal to renewables – 
especially until renewables become more 
affordable 



Enter FRACKING (hydraulic fracturing) 



The Marcellus Shale “play” 



Pipeline proposals abound  



Pennsylvania’s Marcellus “play” will 
peak before 2020 



Fracked Natural Gas: A Closer Look 

• Carbon pollution 
• Human 

health/safety 
– Drinking water 
– Earthquakes 
– Air quality 
– Transportation of 

fuels 
 



Hundreds of studies since 2006 



Hundreds of studies since 2006 



Carbon pollution: leaking methane 



What climate change means in Virginia 



29 military facilities 
threatened 



What climate change means in Virginia 

Virginia Beach planning 
map 
 
Brown or red = protection 
likely 
 
Blue, purple, white = no 
protection, protection 
unlikely 
 
Green = tidal wetlands 

 

http://ccrm.vims.edu/climate_change/slr_maps/index.html 



Natural gas wellheads and pipelines 
leak methane 

Methane is 56x to 104X 
more potent than CO2 
as a greenhouse gas 
over a 20-year time 
frame 

“A bridge to nowhere: methane emissions and the greenhouse gas footprint of 
natural gas,” Energy Science and Engineering, 22 April 2014, Howarth 



Carbon pollution: leaking methane 

Methane leaks must be 2 
percent or less for fracked 
natural gas to be a cleaner 
fuel than coal (less carbon 
pollution) 
 
“Coal to gas: the influence of methane 
leakage” 
Climatic Change, 26 August 2011,  
Tom Wigley, senior research associate  
National Center for Atmospheric Research 
(NCAR) – part of National Science 
Foundation 



Carbon pollution: leaking methane 
Year published Percentage 

leakage 
Study 

2011 3.6-7.9% “Methane and greenhouse gas footprint 
of natural gas from shale formations,” 
Climate Change, Howarth et. al. 
 

2012 4% (not 
including 
pipelines) 

 

“Air sampling reveals high emissions 
from gas field,” Nature, Jeff Tollefson 

2013 
 

6-12% 
 

Cooperative Institute for Research in 
Environmental Sciences (CIRES) and 
National Oceanic and Atmospheric 
Administration (NOAA)  



Carbon pollution: due to leakage, fracked 
natural gas is not cleaner than coal 

“A bridge to nowhere: methane emissions and the greenhouse gas footprint of 
natural gas,” Energy Science and Engineering, 22 April 2014, Howarth 



Carbon pollution: natural gas  
as a vehicle fuel 

“Switching from diesel 
to natural gas, that’s 
not a good policy from 
a climate perspective.”  

 
“Methane Leaks from North 

American Natural Gas Systems” 
(Stanford-led study) ~ February 

2014 

 



National Academy of Science, 2014 
“. . . shale gas life cycle GHG emissions could 
approach the range of best-performing coal-fired 
generation under certain scenarios.” [100-year time 
frame] 
“. . .these initial assessments should be confirmed 
through methane emissions measurements at 
components and in the atmosphere”  

Harmonization of Initial Estimates of Shale Gas Life Cycle Greenhouse Gas Emissions 
for Electric Power Generation. (2014) Heath, G. et al., Proceedings of the National 

Academy of Science of the United States of America. 

 

http://www.pnas.org/content/early/2014/07/16/1309334111.abstract
http://www.pnas.org/content/early/2014/07/16/1309334111.abstract


Natural gas realities: 2014 
• Carbon pollution may be much greater than 

expected, especially over 20-year time frame 
• REPLACING investments in wind, solar and other 

renewable sources of energy 
 

“…as a strategy for addressing climate change, 
natural gas is a “bridge to nowhere.”  

                                   
                                                        Howarth, R. W., Energy Science & Engineering. 

doi: 10.1002/ese3.35, May 15, 2014  

 



AND, renewables are becoming very price-competitive  
(low end cost shown in all cases - 2014) 

FUEL SOURCE COST/kWh 

Coal 6.6 cents 

Natural gas 6.1 cents 

Utility-scale solar (with subsidy) 5.6 cents 

Utility-scale solar (without subsidy) 7.2 cents 

Utility-scale wind (with subsidy) 1.4 cents 

Utility-scale wind (without subsidy) 3.7 cents 

Investment bank study: 
“LAZARD'S LEVELIZED COST OF ENERGY 

ANALYSIS — VERSION 8.0”  
SEPTEMBER 2014   



Fracking and human health: water 



Wastewater stored in open pits 



Clean water and the “Halliburton Loophole” 

• Federal Energy Policy Act of 2005 exempts gas 
drilling and extraction from requirements in the 
underground injection control (UIC) program of 
the Safe Drinking Water Act (SDWA) = the 
"Halliburton Loophole"    

• Developers are not required to disclose the 
chemicals injected into wells (except diesel fuel) 

• Other exemptions are present in the federal 
Clean Air Act and Clean Water Act. 



Fracking and human health:  
drinking water 

2014 study: natural gas 
production has 
contaminated residential 
drinking water in Texas 
and Pennsylvania.  
 
“Noble gases identify the mechanisms of 
fugitive gas contamination in drinking-
water wells overlying the Marcellus and 
Barnett Shales,” Darraha et. al., 
Proceedings of the National Academy of 
Sciences, August 12, 2014 



Fracking and human health 

Compendium of Scientific, Medical, and Media Findings of Risks and Harms 
of Fracking (Unconventional Gas and Oil Extraction), Concerned Health 
Professionals of New York, 2nd edition, December 11, 2014:  
 

• Drinking water is at risk from drilling and fracking 
activities and associated waste disposal practices 

• Drilling and fracking emissions often contain strikingly 
high levels of benzene  

• US Centers for Disease Control: “If you think your water 
supply may have benzene in it, drink bottled water 
until you are sure your water supply is safe.” 
 

 
 



Fracking and human health:  
drinking water 

September 18, 2014  
Range Resources fined a 
record $4.5 million by the Pa 
Dept of Environmental 
Protection for contaminating 
groundwater via six leaking 
pits in Washington County 
Each pit held millions of 
gallons of fracking wastewater 



The Marcellus Shale “play” 



Fracking and New York City’s water supply 



December 2009: New York City asks state for 
ban on all natural gas drilling in watershed 

Fracking presents 
“unacceptable threats 
to the unfiltered fresh 
water supply of nine 
million New Yorkers.” 

Steven Lawitts 
Commissioner 
New York City 

Dept. of Environmental Protection 
 



New York extends fracking ban that began in 2008 
December 17, 2014 

 

 
Governor cites health 
concerns 
 
Health officials will be 
involved in study to make 
final determination on 
fracking in New York 



Pittsburgh, November 2010 

City council votes 9-0 to 
ban natural gas drilling, 
citing health concerns 

Council president Darlene 
Harris, responding to 
industry claims that 
fracking brings jobs: 
“They’re bringing jobs all 
right. There’s going to be a 
lot of jobs for funeral 
homes and hospitals… Is it 
worth it?” 



Fracking and water quality in Virginia 



Fracking and earthquakes 

“The dramatic increase in earthquakes in central Oklahoma since 
2009 is likely attributable to subsurface wastewater injection at just a 
handful of disposal wells.” 
 
"The increasing proximity of the earthquake swarm to the Nemaha 
Fault presents a potential hazard for the Oklahoma City metropolitan 
area." 

K.M. Keranen et. al., Science, July 3, 2014 



Fracking and earthquakes 
• Disposal wells for fracking projects are implicated in several of 

the largest earthquakes in the U.S. midcontinent in 2011 and 
2012  

• Largest was a magnitude 5.6 in central Oklahoma  
• Destroyed 14 homes  
• Injured two people 

• Mechanism: “the well-understood process of weakening a 
preexisting fault by elevating the fluid pressure” [fracking] 
 

“Injection-Induced Earthquakes” 
William L. Ellsworth, US Geologic Survey 
Science 12 July 2013:  
Vol. 341 no. 6142  
DOI: 10.1126/science.1225942 
http://www.sciencemag.org/content/341/6142/1225942.
short  

 

http://www.sciencemag.org/content/341/6142/1225942.short
http://www.sciencemag.org/content/341/6142/1225942.short


Pipelines and earthquakes - Virginia 

MVP Pipeline passes through 
the Giles County Seismic Zone, 
site of the largest earthquake in 
Virginia history (1897). 
 
“Although we have recently 
(Aug. 23, 2011) witnessed a 
successful automatic shutdown 
of the North Anna nuclear 
power plant in the Central 
Virginia Seismic Zone after a 
magnitude 5.7 earthquake, it is 
not clear that similar 
engineering safeguards would 
be effective or even possible for 
the geometry of a natural gas 
pipeline.” 
 

John K. Costain, Professor Emeritus of Geophysics 
Virginia Tech  
Letter to the Editor, Roanoke Times 
February 8, 2015 
 



Pipelines and earthquakes - Virginia 
“The largest earthquake to originate in Virginia in historic 
times occurred on May 31, 1897. The epicenter was in Giles 
County.  . . 
 
“The shock. .. . was felt from Georgia to Pennsylvania and 
from the Atlantic Coast westward to Indiana and Kentucky, an 
area covering about 725,000 square kilometers.  
 
It was especially strong at Pearisburg, where the walls of old 
brick houses were cracked and bricks were thrown from 
chimney tops. Springs were muddied and a few earth fissures 
appeared . . . Chimneys were shaken down at Bedford City, 
Houston, Pulaski, Radford, and Roanoke. Chimneys were also 
broken at Raleigh, North Carolina, Bristol and Knoxville, 
Tennessee, and Bluefied, West Virginia.” 
 

http://earthquake.usgs.gov/earthquakes/states/virginia/history.php 



Voters in Denton, TX ban fracking 
November 4, 2014 

123,000 residents 
2 universities 
277 gas wells 
 
Nearly 59 percent 
voted to ban  fracking 
 
Overcame a $700,000  
campaign by oil and 
gas industry 
 
Voters in Athens, 
Ohio, and two 
California 
counties  banned 
fracking the same day 



Fracking and air quality 
“Concerns about potential 
impacts to air quality are also 
important to my decision. The 
potential for leasing to further 
contribute to impacts of 
elevated wintertime ozone on 
human health and impacts of 
reduced visibility on Class I 
areas is a key part of the 
rationale for my decision not 
to authorize leasing at this 
time.” 

US Forest Service denies 
expanded fracking  
Bridger –Teton National Forest, 
Sublette County, Wyoming 
January 25, 2011 



Safety and pipelines 

“… natural gas pipelines are the safest 
form of energy transportation in the 
U.S.” 
 

Shawn Posey 
Senior Vice President 

Mountain Valley Pipeline Engineering and Construction 
Op ed, Roanoke Times 

March 2, 2015 



Safety and pipelines 

Natural gas = fuel, not energy 
 
Other potential fuels 

Oil 
Coal 
Wind 
Solar  
Nuclear 



Safety and pipelines – proposed revision 

… pipelines are the safest form of 
transportation for extremely volatile 
fossil fuels such as fracked  natural gas 
and Bakken oil. 
 



Fracked Natural Gas 

• Carbon pollution 
• Human 

health/safety 
– Drinking water 
– Earthquakes 
– Air quality 
– Transportation of 

fuels 
 



Other fracking bans/holds 
Dozens of American cities and counties 
Canada:  

Quebec  
British Columbia 
New Brunswick 
Nova Scotia 

 



Other fracking bans/holds 

France 
Germany 
Northern Ireland 
Scotland  
Wales 
Czech Republic 
Bulgaria 
Romania 
Luxembourg  
 



Resolution, October 31, 2014 

Roanoke Valley Cool Cities Coalition opposes the construction of 
new large-scale natural gas transmission pipeline projects. We 
believe such projects facilitate increased production and use of 
natural gas and thus increase carbon pollution, which is known to 
be a major cause of global warming. Emissions from burning natural 
gas also cause other significant environmental and health issues. 
We believe this strategy is a major step in the wrong direction 
regarding energy policy and infrastructure. Rather than increasing 
and perpetuating the use of fossil fuels, we should aggressively: 
•     Promote conservation and efficiency to reduce energy needs. 
•     Develop renewable energy sources such as solar and wind to 

reduce and supplant our dependence on fossil fuels. 
 



Wholesale price of electricity per kilowatt 
hour, 2014 (low end in all cases) 

FUEL SOURCE COST 

Coal 6.6 cents 

Natural gas 6.1 cents 

Utility-scale solar (with subsidy) 5.6 cents 

Utility-scale solar (without subsidy) 7.2 cents 

Utility-scale wind (with subsidy) 1.4 cents 

Utility-scale wind (without subsidy) 3.7 cents 

Investment bank study 
“LAZARD'S LEVELIZED COST OF ENERGY 

ANALYSIS — VERSION 8.0”  
SEPTEMBER 2014   



Conservation – use  less 

Efficiency – get more 

Cleaner energy sources 

Preserve carbon sinks (oceans, forests) 

Elect officials at all levels who acknowledge 
the challenge and will do something about it 

 

A better 
strategy 

http://www.flickr.com/photos/visbeek/537242839/in/set-72157600535250869/
http://www.flickr.com/photos/visbeek/537242839/in/set-72157600535250869/
http://www.flickr.com/photos/visbeek/537242839/in/set-72157600535250869/


rvccc.org 
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