
  Oil 
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  Petr-oleum 

 

Mostly from the degradation of organic 
matter over millenia (zooplankton, algae)  

 
Generate energy when burnt 

 
NON RENEWABLE SOURCE 

 

Hydrocarbon deposit 
(Carbon and hydrogen)  

Organic matter 
High temperature 

 High pressure 

Porous rock 

Impenetrable rock 



0. SEISMIC TESTING 



Vibrator trucks 

Thump trucks 
Vibroseis trucks 

 
Dozens of miles 



Tasmania, Australia 2009 

200 strandings 

Mexico (2002), Spain (2004), Canada (2004),  
New Zealand (2011), Norway (1996), Brazil (2005), 

 Russia (1999), Alaska (1999), Louisiana (2007)  





Air Gun 

Seismic surveys should also be regarded as  
potential co-factors 

 
May 2011 





July 21 
2014 



1. EXTRACTION 



  Drilling muds and fluids 

 Water-based muds or fluids (WBM) 
Water, clay, chemicals - potassium and bentonite 

 
Oil based muds (OBM) 

Diesel fuels and other petroleum byproducts - more toxic 
 

Synthetic based muds (SBM) 
Less toxic that OBM 

 
All are toxic, difficult to dispose of 
Mud engineer, 10% of total costs 

 



  Ingredients 

• guar gum derivative • diesel fuel • fumaric acid 
• adipic acid • benzene • ethylbenzine 
• methyl tert-butyl ether • naphthalene 

• tolulene • zylene 
• sodium hydroxide • poly aromatic hydrocarbons 

• boric acid • ethylene glycol 
• monoethanolamine • isoprophanol 
• diethanolamine • hydrochloric acid 

• diammonnium peroxidisulfate 
• 2-bromo-2nitrol, 3-propanediol 

• polynuclear aromatic hydrocarbons 
• methanol • propargyl alcohol • lubricants 

      



  Drilling acids – HCl, HF 

increase permeability 
 

pump acid  
dissolve quartz, sand, clay, limestone, dolomite, calcite  

cement between sediment grains of rocks 
that inhibit rock permeability  

enlarge natural pores of the reservoir  
stimulate flow of hydrocarbons 

mixed with muds, 
highly corrosive  

 
low or high 

pressure 



  Texaco’s mess in Ecuador 

http://www.vanityfair.com/politics/features/2007/05/texaco200705?currentPage=all 



  Texaco’s mess in Ecuador 



  Lago Agrio, Ecuador 

The soil in the concession area has been found to be tainted  
with unusually high levels of chromium 6,  

cadmium, and barium—all toxic materials associated  
with the drilling and extraction process.  

1,700 square miles of  
contaminated soil –  

more than 340 open pits 
 

 billion dollar clean up 
  

Pablo Fajardo 

I realized that I was not inferior to the Chevron lawyers.  
In fact I had one advantage over them: I know the problems as they really are,  

because I live here. I have lived here for more than half my life. 
 I realized that if I took the case all I would have to think about is how to tell the truth. 



  February 14th 2011 

$8.6 billion  
+ restoration  

= 
$9.5 billion  

 
+ apology 

 

Pablo Fajardo 
"a triumph of justice over Chevron's crime and economic power". 



  



And appeal they did. 



  

March 8 2011 

January 26 2012 



  Unfortunately.. March 4 2014 

Judge Lewis Kaplan, in NY declared the  
Ecuadorean judgment null and void.  

 
 

”A five-year effort to extort and defraud Chevron.” 
 

Seizing assets around the world? 
 

Argentina 
Brazil 

Canada 





“Law of the  
jungle” 



  Water waste 

 

 
 
 
 

  

Drilling fluids are ORDINARILY dumped in the sea 
benzene, toluene, xylene, ethylbenzene, (BTEX), nitrates, cadmium, chrome, 

barium, arsenic, mercury, lead, zinc, copper 

PRODUCED WATERS: salt, radon, biocides, anti-corrosives, 
hydrocarbons 



  Oceana 

 

 
 
 
 

  
“Offshore rigs can dump tons of drilling fluid,  

metal cuttings, including toxic metals, such as lead chromium  
and mercury, as well as carcinogens, 

 such as benzene, into the ocean.” 

“The drilling waste, including metal cuttings,  
from exploratory drilling are  

generally dumped in the ocean,  
rather than being brought back up to the platform.” 



  The gulf of Mexico 

 

 
 
 
 

  

A Gulf of Mexico rig  
dumps about 90,000 tons of drilling fluid and metal cuttings over its  

lifetime, with its wells also contributing with heavy metals 



Cutting can be  
dispersed over 

a range of several miles 
 

Ryea et al Env Mod 21 (2006) 

Exploratory wells 

Diffusion  
 



  Food and water watch 

 

 
 
 
 

  

http://www.foodandwaterwatch.org/ 



  
 

 
 
 
 

  

Oil rigs do not serve as natural, healthy habitat, but instead cook up 
a toxic soup for the marine life unknowingly attracted to them. 

 
 

                          Linda Sheehan, 
      California Coastkeeper Alliance 



Alberta, Canada 

 
 

Each year, 3% of wells has some kind of structural defect 



Flaring of excess gas 
Flaring is a process by which unusable  

or excess natural gas is released by a pressure valve and burned  
releasing tonnes of carbon dioxide into the atmosphere. 



Nigeria - Ogoniland 
Flared gases include nitrogen dioxide, sulphur dioxide,  

and volatile organic compounds like xylene and hydrogen sulfide.  
Carcinogens such as benzapyrene are also released. People exposed to these substances  

can suffer from a variety of respiratory problems, 
 which have been reported amongst many children in the Niger Delta  

but have but have never been systemically investigated.  
These chemicals can also aggravate asthma,  

cause breathing difficulties and pain, as well as chronic bronchitis.  



Nigeria 



Nigeria 



Nigeria 



Nigeria - Rampant Corruption 



August 2011 
 

UN  
environmental 

Report  
 

14 months 
 

200 locations 
 

23,000 people 
 

5,000 medical  
records 

 
122 km  

pipelines 





Fracking - USA 
Natural gas extraction method for 

deep well drilling 
 

Millions of gallons of water, sand 
and proprietary chemicals are 

injected 
into a well at high pressure  

 
Fracturing of the rock props open 
fissures that enable natural gas to 
flow more freely out of the well. 

 
Before fracturing methods were 

developed this gas was considered 
inaccessible 

Gas well 8,000 feet 
Water well 1,000 feet 



  
 

 
 
 
 

  
1000 water wells polluted – methane levels 1500 times higher than limits 

in Pennsylvania, Colorado, New Mexico, Alabama, Ohio 





In 2005, the Bush/ Cheney Energy Bill exempted natural gas drilling 
from the Safe Drinking Water Act. It exempts companies from  

disclosing the chemicals used during hydraulic fracturing. 
 

 Essentially, the provision took the Environmental Protection Agency 
(EPA) off the job.  

 
It is now commonly referred to as the Halliburton Loophole.  

In 1974, the Safe Drinking Water Act (SDWA) was passed by Congress  
to ensure clean drinking water free from both natural and man-made 

contaminates. 

Gasland 



Our country 



Williston, North Dakota 

 I considered the price that North Dakotans were paying to help America achieve 
“energy independence.” It’s a dream that sounds grand only if you can ignore the global 
warming pollution created by burning all this fuel, or the fact that we’re tapping a finite 
resource, or the many remaining technical challenges involved in drilling every possible 

reserve left on the planet.  

Traffic has increased, along with air pollution, job-site accidents, highway accidents, 
sexual assaults, bar fights, prostitution, and drunken driving. Municipalities have more 
litter and garbage to haul away, and more sewage to treat. Police and other emergency 
workers are burning out; the new hires—who get promoted quickly—have almost zero 

experience on the job. 



California’s Gasland 



California’s Gasland 



California’s Gasland 



Measure P  - Santa Barbara -- failed  



Measure J  - San Benito -- passed 



  What goes on in a refinery?  



1. Sometimes desulfurization 

When crude oil has too many impurities  
(sulphur, nitrogen, minerals, salt) 

we need to eliminate them. 
 

Sulphur is particularly nasty and undesirable. 
SOUR CRUDE 

 
The desulfurization process occurs prior to 

distillation and cracking to get rid of sulphur 
 
 
 



  Tail gases 

300 C, high pressure, water 
H2S residuals, often burnt 

 
H2S may also be present in 

gas or crude oil underground 
“sour gas” 



  H2S 



  

 
 
 
 
 
 

Floating Production  
Storage Offloading  

 



  Petrochemical Corridor, Louisiana 

85-miles between Baton Rouge and New Orleans, 140 industrial plants 

4.5 million people 
9.5 billion pounds of waste 



Chevron: Richmond, CA 



3. ACCIDENTS 





  Offshore  

About 500 every year 
Total clean ups almost 

impossible  
 

Norway 1980,  
Exxon-Valdez, Alaska 1989 

Korea, 2007 



  

Galicia, 2002   Australia, 2009 
 India, 2005          Egypt (ENI), 2004 



  Exxon-Valdez, 1989 



  

Montara Oil Spill 
2 and a half months 

 
Sky Truth 

100 millon gallons 

Australia, 2009 



  

300 square kilometers 

10 thousand fisheries 

China, 2010 



Brazil, 2011 

Frede,  

Rio De Janeiro, Chevron 
 



Russia, 2011 

 
 

 
53 victims  

 
5 milion tons per year 

dumped to sea 
 
 
 
 



Nigeria, 2011 

Campo Bonga,  

Shell 

12.5 % ENI 
 



 Louisiana sinkhole 

collapse of an abandoned brine mining cavern – 2012, ongoing 



Santa Barbara, 1969 



  BP - Gulf of Mexico, 2010 

Our greatest environmental disaster 

20 billion USD and counting 

250.000.000 gallons of oil 

Questionable reports 

Questionable dispersants 

Questionable timescales 

Ecosystem in shambles 

11 dead 

1 suicide 

 



4 July 2010 













  







6. THE TAR SANDS OF CANADA 



  

Canada Tar Sands 



  Canada Tar Sands 



  Canada Tar Sands 



  Canada Tar Sands 



  

Clusters of rare cancers - close to mining operations 
Fort Chipewyan  

High incidence - oil related? 
Water no longer drinkable from Lake Athabaska  



7. AT RISK AREAS 



5 meters - 20 cm a year 
 

Highly populated 
Inundation, lake is polluted 

Shaky dams 

Maracaibo, Venezuela 



Conoco-Phillips 35%  
Eni 12% 

 
180 offshore 

70 meters deep 
 

42 cm a year (1986) 
 

In 20 years: 5 meters 
 

Total estimate ~ 9 meters 
 

Ekofisk, Norway 



Ekofisk, Norway 
Consequences, costs: 

 
Wells, rigs and pipelines deformed 

 
Artifically raise  

platform by 10 meters 
 

Water reinjection 
 

1996: 1 billion dollars 
 
 
 THEY COULD ONLY SLOW IT DOWN AND NOT STOP IT 



5. INDUCED SEISMICITY 



  
 

 
 
 
 

Rosso: hydrocarbon production 
Blu: micro-earthquakes 

Oman: 400 micro-earthquakes in 2 years 1999-2001 

Oman, 1990: 



  
 

 
 
 
 

France, 1990: 

Francia: 800 micro-earthquakes in 10 years 1980-1990 
Up to 4.2 Richter  



  
 

 
 
 
 

2/3 Richter 

Texas, 2009: 



Science, 2013 



  Arctic 

 

 
 
 
 

US, Canada, Russia, Norway, Denmark 
Haphazard patchwork of legislation - no current regulations 

Clean up is difficult in frozen areas - Pollution risks 
Lisa Speer, NDRC  



  Florida 

 

 
 
 
 

  

 
 
 



  Lake Michigan 

 

 
 
 
 

  

 
 
 



  The Delaware river watershed 

 

 
 
 
 

  

 
 
 



  Yasuni, Ecuador 

 

 
 
 
 

  

 
 
 



8. WHAT TO DO? 



Look up 





But most of all 

CONSERVE 
& 

THINK 
 

DON’T LET  
CONSUMERISM  

GET TO YOU 

http://www.ecomall.com/greenshopping/20things.htm 



  Thank you: 
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