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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



Hydrocarbons

gasoline, plastics, asphalt, lubricating oil

possible impurities

De-sulfurization

Distillation

Conversion

Methane
CH4

Ethylene 
C2H4

Acetylene
C2H2

Naphthalene 
C10H8

Benzene 
C6H6

Heptane
C7H16

GASOLINE

Iso-octane
 C8 H18



History: Standard Oil
John. D. Rockefeller, Ohio

Sales, acquisitions, refinery and pipeline purchases, trusts

Standard Oil Co. of New Jersey vs. United States - 90% of the oil market

Ida Tarbell - the muckrackers - Mc Clure magazine

Sherman Antitrust Act 1911- Public outcry

34 new companies - Baby Standards

Exxon - Standard Oil of  New Jersey
Mobil - Standard Oil of New York

Chevron - Standard Oil of California



“I am saddened that it is politically incovenient
to acknowledge what everyone knows:

the Iraq war is largely about oil”

Alan Greenspan, 2007

“Of course it’s about oil, we can’t really deny that”

General John Abizaid, retired head of the US
central command and military operations in Iraq, 2007

speaking of the Iraq war.

Today



1. EXTRACTION



Drilling muds and fluids

Eliminate rock cuttings, control pressure,
sealants, lubricate, cool material, guide

casing process

Secret chemical composition - hundreds
of chemicals

Toxic (barium, cadmium, chrome,
mercury, lead, zinc, arsenic, sometimes

radioactive material…)

Difficult to dispose of

Waste waters and pits



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



Texaco’s mess in Ecuador

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



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 - 340 open pits

6 billion dollar clean up
 if ever

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 live 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.



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



‘Normal’ drilling - Gulf of Mexico

 



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 





Norwegian government:

 

Exploration activities and oil and gas production generate LARGE
EMISSIONS of pollutants to air, water and the seabed. 

Pollutants are released at ALL STAGES  - oil and gas field operation,
pipeline construction, transport of oil and gas and 

onshore processing. 

It is NOT POSSIBLE for the oil and gas industry to operate 
efficiently without using large quantities of chemicals. 

 
Chemicals are discharged together with drill cuttings, and are largely 

deposited on the seabed near the drilling rigs. However, the finest particles are 
WIDELY DISPERSED with ocean currents. 

Traces of drilling fluids from the North Sea have for example
 been found as far away as the outer Oslofjord.

www.environment.no



Food and water watch

 

http://www.foodandwaterwatch.org/



GOOMEX report

 

Fish like oil rigs - can be
contaminated

Bio
accumulation



 

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



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
These 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.



Ken Saro Wiwa

"We have woken up to find our lands devastated by agents of 
death called oil companies. 

Our atmosphere has been totally polluted, 
our lands degraded, our waters contaminated, our trees poisoned, 

so much so that our flora and fauna have virtually disappeared"



Nigeria - Ogoniland

In Nigeria in 1995 however, it appears that Shell's PR people slowly
realized that their part in the hanging of Ken Saro Wiwa

and eight other activists was a public relations disaster, and in the
aftermath the company made various concessions to its critics,

in a vain attempt to undue some of
the damage it felt had been done to its brand.

One of the promises made was the
announcement of an end to gas flaring.



Nigeria - Ogoniland

Shell formally announced that it would stop gas flaring by 2008.
 Interestingly, since 2000, gas flaring in the

Niger Delta has actually increased
(according to the 2005 Shell Sustainability Report).

The flaring continues to this day.



Nigeria



Nigeria



Nigeria





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
in Pennsylvania, Colorado, New Mexico, Alabama, Ohio

New Mexico:
743 pollution cases

Benzene and methane
1500 times higher than average





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



2. TREATMENT



Types of oil
Light Crude  - short molecules, few impurities

Heavy Sour - long molecules, high impurities, especially sulphur

API gravity index - the highest, the best

8 Tar Sands of Canada - the worst
40-45 Texas crude - the best oil, most expensive

  Light crude oil API  > 31.1 (density is low and less than 870 kg/m3)
     Medium oil 22.3 < API < 31.1 (density 870 to 920 kg/m3)

     Heavy oil  API < 22.3 (density 920 to 1000 kg/m3)
    Extra heavy oil API <10.0 (density greater than 1000 kg/m3)



What goes on in a refinery?



Fractional distillation

temperature 

20 C

600 C

C1 - C4

Distillation column



Conversion
C1 - C4

Sometimes longer
molecules are 
broken apart

(conversion or
cracking).

Shorter hydrocarbons 
are worth more

It is more desirable to have 
gasoline than asphalt



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



Heavy Sour Crude
Low quality products

Very polluting
(particulate matter, SO2, H2S)

Highly corrosive

Viscous, not fluid, usually
stinky, corrosive

Transportation is difficult



Hydro-desulfurization:

C2 H5 S H   +  H2   C2 H6  + H2 S 

ethaniol

Eliminate
sulphur



C2 H5 S H   +  H2   C2 H6  + H2 S 

Claus process:

2H2 S  +  3 O2          2 S O2  + 2 H2 O 

4H2 S  +  2 S O2   3 S2   + 4 H2 O 

Create
elemental
sulphur

Highly flammable, catalytic and thermal
processes, high pressure, high temperature

(cobalt, molybdenum)

etaniolo

Sulphur

Hydro-desulfurization:
Eliminate
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



Houston Chronicle
http://www.chron.com/content/chronicle/nation/h2s/



Refinery Row

A resident had called and complained of
 intense nausea, 

blaming it on an unidentifiable odor 
he assumed had come from one of the plants.

For Refinery Row, this was nothing new. 
The mostly poor people who are 

effectively stuck 
in the area had complained for years about 
repugnant odors, not to mention brilliant, 
smoking flares and ear-splitting noises. 



Refinery Row

Hydrogen sulfide (H2S) would pose a sizable public-health problem in
Texas even if it were confined to Refinery Row,

where an estimated 20,000 people are routinely exposed to it.

In fact, a Houston Chronicle investigation has found that the problem is
much bigger. People in many parts of the state -- from the industrial

neighborhoods of Pasadena, Beaumont-Port Arthur and Odessa to rural
East Texas and the Panhandle -- have gotten little relief from a substance

that is at best bothersome and at worst deadly.

In 1995, according to company estimates filed with the TNRCC, nearly
10 million pounds of hydrogen sulfide were legally released by

refineries, paper mills
 and other industrial plants in the state.



Desulfurization at sea



Floating Production 
Storage Offloading 



Chemicals known to the State of California to cause cancer, 
birth defects or other reproductive harm are also contained 

in and around oil fields, service stations, refineries, 
chemical plants, transport and storage 

operations, including pipelines, marine terminals 
and tank trucks, and other facilities and 

equipment that manufacture, produce, handle, 
distribute, transport, store, sell or otherwise 

transfer crude oil, gasoline, diesel fuel or other 
petroleum products or byproducts.

Exxon-Mobil, Chevron, BP, Shell
Los Angeles Times, 25 August 2010

CHEMICALS KNOWN TO THE STATE OF CALIFORNIA TO CAUSE CANCER, 
BIRTH DEFECTS OR OTHER REPRODUCTIVE HARM ARE 

CONTAINED IN CRUDE OIL, GASOLINE, DIESEL FUEL 
AND OTHER PETROLEUM PRODUCTS AND BYPRODUCTS.

Prop 65



3. ACCIDENTS



Italy

1994 Trecate (Novara)
 

2-3 days uninterrupted
Oil rain

50 km2 farmland

Organic corn??

ENI



Trecate, 1994:



Trecate, 1994:



Trecate, 1994:





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



Exxon-Valdez, 1989



2009

Fish populations have 
dwindled

bankruptcies
suicides



Montara Oil Spill
2 and a half months

Sky Truth

100 millon gallons

Australia, 2009



Priolo, Sicilia 2006
 Falconara, AN 2004

Cremona, 2005
 

Milazzo, Sicilia 2008

Falconara, AN 1999

Genova, 2005

Italian accidents



300 square kilometers

10 thousand fisheries

China, 2010



Ravenna, Italy, 1960



Lake Peigneur, 1980

The lake that disappeared



  Indonesia, 2004 - today



Santa Barbara, 1969



Santa Barbara, 1969

http://www.geog.ucsb.edu/~jeff/sb_69oilspill/69oilspill_articles2.html



Nature writer John McKinney:
"I had been impressed by the way energetic college students, shopkeepers, surfers, parents with

their kids, all joined the beach clean-up.
I saw a Montecito society matron transporting oily birds in her Mercedes."

McKinney witnessed the event firsthand as a volunteer who rescued oiled birds.
A chapter of his book A Walk Along Land's End describes his experience.

Fred L. Hartley, president of Union Oil Co.:
"I don't like to call it a disaster," because there has been no loss of human life.

"I am amazed at the publicity for the loss of a few birds."

Santa Barbara NewsPress Editor Thomas Storke:
"Never in my long lifetime have I ever seen such an aroused populace at the grassroots level.

This oil pollution has done something I have never seen before in Santa Barbara – it has united
citizens of all political persuasions in a truly nonpartisan cause."

U.S. President Richard Nixon:
"It is sad that it was necessary that Santa Barbara should be the example that had to bring it to the
attention of the American people. What is involved is the use of our resources of the sea and of the

land in a more effective way and with more concern for preserving the beauty and the natural
resources that are so important to any kind of society that we want for the future.

The Santa Barbara incident has frankly touched the conscience of the American people."



http://www.geog.ucsb.edu/~jeff/sb_69oilspill/69oilspill_articles2.html

Many credit the 1969 oil spill 
with igniting the environmental movement. 

For eleven days, 200,000 gallons of crude oil 
spilled into the channel from a disabled oil rig. 

In the aftermath, 3600 birds were dead along with ten 
seals and dolphins and countless fish and marine invertebrates.



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



















2011 - problems not over



2011 - problems not over
113 dolphins dead

Parasites on fish

Turtles, fish, crustaceans, corals

Deformed ovaries, missing finns, miscarriages
Genetic deformites, smaller sizes

Too soon to say

Oil- Corexit (dispersant) - deep water effects?



4. LAND SUBSIDENCE



Subsidence
Porous rock/ saturated with HC

Extraction

Pressure drops - rock gets 
compactified

The land sinks

Can reactivate seismic faults

Can flood marshlands 2 - 5 km underground

IRREVERSIBILE



5 meters - 20 cm a year

Highly populated
Inundation, lake is polluted

Shaky dams

Maracaibo, Venezuela



White Morton, USGS 1997

Cumulative production

Port Neches, Texas

35-90 cm - 75 times higher than
Natural land subsidence



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



Wilmington, Long Beach

Petroleum extracted
Subsidence

9 meters - deformed rigs
water reinjected

30 million dollars (1958)



Louisiana

5,000  square km lost since 1930
14 billion dollars for “partial” fixup - tax payer money



“What I can tell you is that much of the loss between
Bayou Lafourche and Bayou Terrebonne

was caused by induced subsidence from oil and gas withdrawal”

For decades geologists believed that the petroleum 
deposits were too deep and the geology of the coast too complex

 for drilling to have any impact on the surface.

Robert Morton, 
United States Geological Survey,
National Geographic Magazine

October 2004



MED-ingegneria, ENI  1999



In the last decades, Ravenna and its surroundings have been 
affected by man-induced subsidence 

of about 50 times the natural rate
 mainly due to

water pumping for civic usage and then to
 the extraction of methane.

The shoreline erosion will continue to follow 
the same trend, resulting in a 50-70 meter

retreat of the beach. 
In some zones, Lido Adriano to Punta Marina,
the beach erosion will be even greater (100 m).

Most coastal areas will probably have to be abandoned
to the sea

Bertoni et al. The subsidence of Ravenna 2005



Water flooding 1960-s



5. INDUCED SEISMICITY



Russia, 1960:

Gazli, Uzbekistan

NON SEISMIC AREA 

DRILLING
6.0, 6.3, 7.0 Richter

Romashkino, Russia 4.0 Richter

Kuwait, 4.7 Richter 



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:



Basel, 2006:

3.4 Richter - preliminary rig
For geothermal purposes

Associated Press



5. THE TAR SANDS OF CANADA



Canada Tar Sands



Canada's tar sands are layers of sticky,
tarlike bitumen mixed with sand, clay, and water.

Around a hundred feet of soil must be stripped off to reach deposits.

At the extraction plant, bitumen is separated from sand in a hot-water
wash. The bitumen is diluted with less dense oil and then sent to an

upgrading facility that converts it to synthetic crude oil.

Sand, water, and bitumen residues are finally piped to a tailings pond,
where the water is extracted, cleaned, and reused in the mines.

About half the oil produced heads south:
 The U.S. is Canada's biggest oil customer,

importing more from its northern neighbor than from any other nation.



Canada Tar Sands



Canada Tar Sands



Canada Tar Sands



Canada Tar Sands



Canada Tar Sands



Environmental and social issues

Fish are often covered in unusual red spots.
Some believe toxic chemicals,

 such as those released during bitumen production,
are leaching into Alberta's rivers and lakes.

Pushed in faces, bulging eyes, humped back,
crooked tails . . . never used to see that.

Great big lumps on them . . . you poke that it sprays water

High prices of real estate, high living costs, homelessness
Unemployment, high numbers of lonely men - alcoholism,

traffic congestions



Clusters of rare cancers - close to mining operations
Fort Chipewyan 

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



David Schlinder, U of Alberta

The propaganda put out by industry and the 
Alberta government is that this huge industry is not polluting 

the river at all. It’s absolute nonsense - 
and, of course, that’s the reason we designed our new study.

…arsenic, mercury, copper, chromium, nickel, selenium, beryllium,
lead, cadmium, silver, zinc, antimony and thallium…

And in nearly every site downstream of tar-sands extraction and
processing, concentrations of these hazardous materials were higher

 - sometimes dramatically so - than
in waters upstream of tar-sands development.

Aug 30 2010



6. AT RISK AREAS



North pole

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

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



 

Bush - era leases



Florida

 



Lake Michigan

 



The Delaware river watershed

 



Yasuni, Ecuador

 



3 August 2010

 

Ecuador’s government announced today it has reached a deal with the
United Nations Development Program under which donor countries will
compensate Quito for leaving oil reserves untouched in a large primary
rainforest filled national park. Yasuni National Park – covering some

9,820 km2, or about the size of Massachusetts – is thought to be one of
Earth’s most biodiversity rich sites and is also home to several nomadic

Indian tribes.



7. WHAT TO DO?



Germany -USA: 2,200 - 565



But most of all

CONSERVE
&

THINK

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



Thank you:

Prof. Thomas Chou, UCLA  (USA)

Prof. Kaye Kilburn, USC  (USA)

Dr. Bob Morton (USGS)

Prof. Chad Topaz, Macalester Univ. (USA)

Prof. Tee Guidotti, Univ. of Alberta (Canada)

Prof. Igor Burstyn, Univ. of Alberta (Canada)

Dr. Valeria Tano, EPO (Germany)

Fabrizia Arduini

NSF grant 0719462



8. MY STORY 



The power of education:

Maria R. D’Orsogna,
California State University at Northridge,   Los Angeles, CA (USA)

stopping big oil in rural Italy,
one powerpoint presentation at a time



For the ignorance of the public 
is the real capital of monopoly

H. D. Lloyd, 1894 

Communities that live where oil is found - from Ecuador to Nigeria to Iraq
experience the tyranny of daily human rights abuses, violence and war.

The tyranny of environmental pollution, public health risks, and climate
destruction is created at every stage of oil use, from exploration to production

From transport to refining, from consumption to disposal.

And the political tyranny exercised by the masters of the oil industry corrupts
democracy and destroys our ability to choose how much we will sacrifice in

oil’s name.

Antonia Juhasz,
The tyranny of oil



Oil in Abruzzo:

Green: oil permits submitted, 
Yellow: oil permits pending, Red: oil permits approved



Green: permits submitted, yellow: permits pending, red: permits approved

Abruzzo, today:



Abruzzo, tomorrow?



2001-2007

On and offshore wells, 1 refinery, pipelines

Low quality oil, highly polluting

Semi-secret planning, ENI:

Oil refinery: 
1.5 tons of pollutants a day

 (1 ton CO2 per day)

Oil rigs 2 miles from shore 

Corruption, little education 



Oil refinery site, today



Environmental law very weak
legal limits for pollutants

one thousand times higher
than US clean air act standards

No limitation for oil rigs in water

Documentation in Italian,
easy comprehension

What can I do?
15 October 2007: ‘there is nothing you can do, Maria’

Research, emails to newspapers, catholic church, local mayors



Piazzas, city halls, schools, priests, politicians, skype 
cinemas, TV, newspapers, magazines, documentaries, dvd

Threats

Debate with the oil company ENI 

“You are too young to understand how the world really works”

Educating the people:



The pope’s theologian

The Chamber of Commerce

Al Gore’s TV





One step at a time:
The refinery has not been built. No oil operations 
have been completed in Abruzzo - at least not yet

Still a long way to go
Long term moratorium!

In the meantime, one oil rig at a time. 

Venice, Milan, Sardinia, Rome, Genova, Potenza, Bologna



“when you do nothing, you feel overwhelmed and powerless. 
but when you get involved, 

you feel the sense of hope and accomplishment that comes from
 knowing you are working to make things better.”

www.savethemontepulciano.blogspot.com
www.dorsogna.blogspot.com



California 0%
Assembly Bill 656 Torico

Revenue:


