Below are answers to questions posed to me ca. 2010 by the son of a high-school friend who has grown up under the very one-sided anti-oil indoctrination of a school system in western Washington State.
Questions about drilling:

1) What kinds of technology are being implemented to make the process more efficient?

2) How do you find the oil? 

3) Could you describe the process of drilling? 

4) How damaging is offshore drilling? How different is it in the Arctic versus the Atlantic coast of the United States? Is it better than drilling on land?  How much oil can we expect?

5) Where is oil being drilled the most? How much of it is produced in North America, and how much of it is produced in third world countries?

6) “Any fundamental change to the way a business operates is bound to meet with some resistance, particularly among those who gain the most from the conventional approach.”  This quote was on (I think) the EDF's website; to me it seems like a reasonable explanation for why the oil companies would be against developing new technologies to power the country, but I'm not in the oil companies and can't speak for them. What is your response to a statement like the one above?

Questions on environmentalism: 

1) What do environmentalists do that's so irritating?  How could they be better in the eyes of the oil industry and other business leaders, or in the eyes of everyday people? 

2) How is Norway different in its environmental stewardship? What do they do better/worse?  Can the same be done here in the U.S.?  How is the attitude of the people towards the environment different from the U.S.? 

3) Is Green technology actually available to us now?  Is it cheaper than oil, and does it create more jobs than oil, or less?  How long do you think it will take for us to get off of oil, and make the switch to different types of energy?

4) How can people motivate the oil industry to be better stewards of the environment without being divisive and unhelpful?

5) How influential are oil lobbyists in Washington D.C.?  Do the environmental lobbyists have any significant power?

6) Is there evidence against Global warming?  Where can I find it if it exists?

7) How do some of the people you've worked with justify drilling? In what ways does drilling help people?

8) Is the Kyoto protocol a viable means of standing up to global warming, or should it be rewritten? Why do you think the U.S. hasn't signed it yet, and are the countries that have signed it living up to their agreement? Otherwise, how does the U.S. compare on environmental stewardship? 

9) How do we create a new economy that honours conserving, rather than consuming?

10) What is a more effective means of getting people to take care of the Earth in your opinion: focusing on Global Warming, and the economic and health benefits of taking an aggressive stance on that issue, or going for a less-practical, and more romantic approach that addresses moral obligations for saving the earth and works to focus on the hope humans can have for a better planet, where people are connected with Nature better?

11) As a Christian, I feel that my faith calls me to protect the environment, how effective is it to use faith as a means of calling people to save the environment?  How do you or others respond to a spiritual calling such as this?

12) How much of role do you think the government should have in fixing the planet, and why?  How are individuals supposed to help?

QUESTIONS ABOUT DRILLING

1) Where do oil and gas come from?
You need to know so you understand:


Oil and gas are natural products of the earth and a resource gift from a creator God.


Oil and gas are rare and very expensive to find and produce.


Oil and gas are a very fortunate result of a number of things happening ‘just right.’


Geologic processes have directed things such that oil can be found only in certain places.

You probably are familiar with the concept of plate tectonics.  Large plates of the earth’s crust have been in constant (but very slow) motion across the face of the earth throughout its 4.5 billion year history.  These plates often split apart, slide past each other or crash into each other.  (You in fact live very near to a place where one of these plates, which carries the Pacific Ocean, is slowly slipping beneath another, which carries most of North America on it.  Thus you feel earthquakes and have volcanoes in your area, which are both common where plates collide).  As these plates move around and collide there are inevitably areas within them, or areas between them, which begin to subside into the semi-liquid layer beneath the crust.  These are large areas perhaps from 100 to 3000 kilometres across.  We call these sedimentary basins, because as they subside the sediment that is being eroded from surrounding areas is deposited in them.
Being low areas, the basins are generally also filled in with oceans or lakes.  Rivers then are constantly carrying sand and silt into the ocean or lake above the forming basin, creating layer upon layer of sand and silt on the ocean bottom.  As these basins fill up, the weight of the sediments continues to press down on the crust causing the basin to continue to subside and make room for even more sediment.  Eventually, after tens or hundreds of millions of years, you have a stack of sedimentary rocks perhaps ten or more kilometres thick.  (An example of a present-day sedimentary basin is the Gulf of Mexico.  Beneath the ocean bottom there is a stack of subsiding sediments at least 16 km thick, getting thicker and subsiding deeper every year as the Mississippi River constantly throws more sediment on the pile).  Importantly, part of this accumulation of sediments is a constant rain of organic material from things such as plankton and algae which live, die and then settle to the bottom of the ocean.  Normally this organic material either rots away or is consumed by other creatures.  But in rare instances, that doesn’t happen. 
As this vast pile of sediments is accumulating in the basin, in very rare instances, the ocean above the sedimentary basin, or a part of it, will get cut off from ocean circulation.  Evaporation from the sun will exceed the input of fresh water from rivers.  The ocean then becomes excessively salty and has very little free oxygen which normally would completely break down the organic remains of the plankton and algae that are falling to the ocean floor.  Instead of being ‘oxidized ‘ (rotting away) on the seafloor, the dead bodies of all these tiny marine creatures now get buried as part of the layers of sand and silt.  
This happy (if you want oil) circumstance of having layers of rock which are ‘organic-rich’ happened very rarely in geologic history.  It took just the right combination of climate and plate tectonics and ocean chemistry.  What resulted was a (generally surprisingly thin) layer of organic-rich shale.  We’re going to call this a ‘source rock’ because it’s the main source of oil and gas.  If the source rock was carried below a depth of about 4,000m by the still-subsiding basin, the heat and pressure at that depth were sufficient to cause a chemical reaction that changed the organic material into oil.  If the rock is carried even deeper, the higher temperatures cause natural gas to be given off instead of oil.  But let’s be clear on this.  Many parts of the globe do not have subsiding sedimentary basins.  Some had basins, but they’ve been eroded or destroyed in collisions between continents since.  Some had basins, but no source rocks were ever deposited in them, or the source rock was never carried deep enough.  If you view oil and gas as blessings, it was a fortunate occurrence in a limited number of places in the world where these natural forces of plate tectonics, sedimentation, climate and oceanography combined in just the right way to cause these natural products to be generated.

But oil being generated in a source rock 4km below the sea is a long way from gasoline in your car.  So what happened next?  Well, if the source rock happens to be just above or below a very porous layer of rock, such as a sandstone, then the oil will be squeezed out of the shale source rock and into the spaces between the sand grains in the sandstone, other wise known as the pores.  Now that the oil is in the sandstone, we’re going to call it the reservoir rock for obvious reasons.  A popular mis-conception is that oil and gas are found by drilling into huge caves or voids underground that are filled with the stuff.  This is almost never true.  Oil in a reservoir rock is found in the spaces between the sand grains, in much the same way that water would be held between marbles if you poured it into a jar full of them.  The bigger the sand grains, the more space is available to hold oil, and conversely if you have a reservoir rock made up of very fine grained rock, there might be almost no room available to hold oil.  But one last thing is essential in a reservoir rock…the spaces between the grains must be connected to each other.  If not, oil could not move very far into the reservoir rock and obviously once we start drilling holes into the rock, the oil very far from the borehole would not be able to move through the rock to come out the borehole.
If you pour oil into a jar of water, what happens?  The oil floats to the top of course.  Oil has a density slightly less than that of water, so if it is mixed with water it will always try to rise above water.  Remember that the sediments in our sedimentary basin were deposited underwater for the most part, and so there is almost always ancient sea water trapped between the sand grains.  In the mix of sand grains, water and oil, oil is the most buoyant and it is always trying to migrate upward, eventually to the surface, if it can.  If the bed of sandstone is tilted upwards, or if there are faults it can follow, the oil will continue to rise until it either reaches the surface or gets trapped along the way.  Shakespeare said ‘The Play’s the Thing,’ but the explorationists in the oil industry says ‘The Trap’s the Thing,’ and that’s what he is always searching for.  A trap can be made in a number of ways.  If there is a very impermeable layer of rock (such as a shale) above our reservoir bed, this can block the upward migration of oil through the rocks, especially if the layers of rock become bent into a dome shape that the oil will collect under.  Another way traps occur is when the sheet of sandstone suddenly thins out, or is cut by a fault which places an impermeable layer against the reservoir bed.
This is a map of the Ula oil field about 3500m below the Norwegian sector of the North Sea.  The contours are similar to a topographic map of a mountain, only these show the depth of a particular sandstone bed beneath sea level.  Notice that about 25 wells have been drilled into this field.  The black irregular lines represent faults.  Overall this trap has an elongated shape, with the highest point being at well 7/12-A15.  
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This is a sketch which illustrates what the oil field would look like if you cut it in half and looked at the cross section.  The heavy black lines are faults.  The sandstone reservoir bed is in stippled yellow and where oil is trapped it is coloured green.  Notice that the oil has been trapped underneath a dome or ‘anticline.’  The grey layer is an impermeable shale, so the oil cannot rise any higher.  Notice also that the faults are trapping the oil, preventing it from leaking into the orange area.
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This is a seismic (made with sound waves) picture of the Ula oil field, (more detail on this in the next section).  The interpreter has added the colours to identify what he believes the different layers will be made up of and where the faults are.  This interpretation comes first, after which the map can be made.
So now you know the first things one is taught in petroleum geology 101.  To find oil you have to have: 

1) a subsiding sedimentary basin.
2) an ocean or lake with poor circulation above it, and a climate such that a source rock is deposited.
3) the source rock buried sufficiently deep to generate oil – we call this ‘mature.’

4) a reservoir rock next to the source rock to accept and move the generated oil to a trap.
5) a specific rock structural geometry to form a trap.
6) an impermeable seal layer above the trap to keep the oil from going to the surface.
7) the right timing for all of this, such that the trap was in place before the oil was formed and migrated, (duh!).
The point I want to impress on you here is that oil generation and trapping is a natural process that has been going on since the rise of life on earth, but it is an extremely rare situation that brings together all the right elements that lead to an oil discovery.  You can’t just decide to drill anywhere and have a chance to find oil.  A huge percentage of the earth’s surface has no prospect of yielding up any oil and gas, ever.  Texas has lots of oil because throughout much of geologic history it was underwater and lots of sediment and organic material were being deposited.  Sweden on the other hand, has no oil and gas because it never had a sedimentary basin.  The rocks there are igneous one created by lava coming up from inside the earth.  Washington State has little oil and gas because the sedimentary basins are constantly being crushed by the nearby collision of the two tectonic plates, which creates and then destroys traps and releases the oil to surface (among other reasons).
Oil and gas are being generated and are migrating slowly through rocks around the world even as we speak.  Incredible amounts of oil and gas have been generated throughout the earth’s history, but surely less than 1% of it has ever been trapped.  The vast majority of it slowly leaked, and continues to leak today, up out of the earth’s crust and onto the surface of the land, or onto the sea bottom.  If we are very smart and/or very lucky, we can find the tiny bit of it that has been trapped on its way up out of the crust and use it for wonderful purposes.

2) How do you find oil?
You need to know so that you understand:

Most oil and gas discoveries are made after probing the structure of the earth with seismic (sound) waves.

There are very expensive investments made that more often than not result in ‘dry holes.’

The methods of searching have become very environmentally friendly.
So now finally we get to one of your questions!  The way people search for and find oil has changed a lot over the last 150 years as technology advances.  Prior to, say, 1870, the only way to find oil was to stumble across it seeping out of the ground in what we call (surprise!) seeps.  As I mentioned before, naturally-generated oil is constantly streaming slowly out of the ground in many places.  Thousands of years ago people in the Middle East used the oil from seeps to seal boats and make torches…..I believe they called it pitch.

Here’s where I get to tell an interesting story about oil seeps.  Back in the early 90’s I flew from Calgary to Carpinteria, near Santa Barbara.  The company I worked for was interested in buying the interest in some oil fields in Venezuela and Russia from a company whose head office was in Carpinteria.  Carpinteria is right on the Santa Barbara Channel and this company’s headquarters was literally on the beach…the employees kept surfboards in the basement and surfed at lunch!  Anyway, the Carpinteria State Beach was right next door so after work my colleague and I went out walking on the beach.  We came upon a massive black blob of tar.  It was probably half a kilometre long, 20m wide and 3 metres tall.  Oil was slowly seeping out of it, all this right at the back of a beautiful beach full of people enjoying the day.  It was an oil seep.  It turns out there is a big fault which comes to surface there.  Just offshore a few miles are a number of huge oil fields, including the Point Arguello Field operated by ExxonMobil.  The oil seep has been there for hundreds or even thousands of years – it is the result of oil naturally leaking out of the underground trap and finding its way to the surface via the fault.  It seeps so slowly that it has little or no detrimental effect on the biota in the area.  There is a great irony, though.  I’m sure that visitors to the beach see the oil and tar, then look out to sea and see Exxon’s oil production platforms and curse them for fouling the beach.  In actuality, though, Exxon has significantly (and inadvertently) reduced the natural flow of oil from the seep by lowering the pressure in the oil trap as they pump oil from it.  Before the discovery of the field the oil seep was much larger.  I’ve always thought Exxon should have a sign posted on the beach in front of the seep saying ‘we’re NOT responsible for this…we actually help make it smaller.’  But of course there is such a hatred of big oil engendered by the media, no one would believe such a sign, (sorry, does that sound bitter?).
Ok back to business.  How have people found oil?  Sometime in the late 1800’s people got the idea to try to drill holes into some of these surface seeps to see if more oil would come out.  You’ve probably heard about ‘Colonel’ Drake drilling the first oil well into a seep in Pennsylvania about that time.  Others were trying the same thing, notably near Baku on the Black Sea in what is today Azerbaijan.  It worked, and they were able to produce much more oil this way, to the point of being able to sell it for fuelling lamps.  Unfortunately in those days they didn’t care too much about polluting the land and water, and so unnecessarily made quite a mess of the area.

On into the 19th century, geologists began to get involved in the quest to understand about what this petroleum stuff was and why it came out of rocks.  You’ll remember I told you that one very common method of trapping oil is to have it caught below a dome-shaped folding of rock layers on its way to the surface.  In a case such as this the rock layers all ‘dip’ or incline away from a crest  Geologists figured out that if you were, say, in the middle of Wyoming and the exposed rock layers all around you were inclined away from you, that you were standing on the crest of one of these domes (called ‘anticlines’).  If the layers of rock continued to be domed like this as you went down into the earth beneath your feet, then when you got to a reservoir bed capped by an impermeable seal bed, you might have oil trapped.  And this works famously.  Geologists went out and mapped the inclination of exposed rock beds all over the world and found oodles of oil this way between 1900 and 1960.
But this is still the comparatively ‘easy’ way to find oil.  All of these easy to find ‘surface anticlines’ have been drilled now.  But the geologic structure at the surface is not always the same as that below, so there can be traps below ground that have no surface ‘expression.’  How can we find oil that is trapped in this way, or beneath the ocean floor where we can’t do ‘outcrop geology’?  It’s much harder to find those traps.  We need to be able to ‘see’ into the earth to tell exactly where these traps are.

Well, during WWI people started noticing that sound waves could be propagated into the earth and be felt back at the surface after reflecting off layers of rock within the earth.  Soon people were figuring out that you could use these sound waves – generated by humans by means of explosions generally – in exactly the same way as a submarine uses sonar to tell how deep the ocean is.  You set off a small explosion and measure the time it takes to get an ‘echo’ back, from the sound bouncing off the seafloor and returning to the submarine, or alternatively off a rock layer and back to a sensor at the earth’s surface.  If it takes a long time to hear the echo, the bottom is very deep.  If it takes a short time, the bottom is shallow.  Very much the same technology.  Wherever you have a change in character (specifically a change in the velocity of sound in the layers or their densities), between one layer and the layer below it, sound waves will bounce off the interface between them…..just as sound reflect off the interface between sea water and the ocean bottom.

This seismic method is what I do for a living.  Oil and gas companies have learned that a (rather fuzzy) picture of the structures inside the earth’s shallow crust can be obtained by this method, called ‘seismic.’  When we have narrowed down a likely place that oil might be trapped, we send huge crews of people out to collect the ‘seismic data.’  On land, they will cover the ground with thousands of (temporary) sound sensors which are connected to a recording truck.  The sensors are typically spaced every 25m and might cover a huge area of, say 100km x 100km.  In the past this was so expensive that we only laid the sensors out in widely-spaced lines across the landscape.  But a tremendous advancement has come in the last 20 years called ‘3D seismic,’ wherein we lay out the recording devices in a grid pattern on the ground.  This is hugely expensive, but ends up giving a 3-dimensional view of the subsurface by bouncing sound off the layers in all directions.  It would be somewhat like the 3-dimensional images that are generated in a medical MRI machine.  Meanwhile, drilling crews drill shallow holes in which small charges of dynamite are buried.  Then the explosions are set off remotely and simultaneously the listening devices turned on.

All of this activity creates environmental concerns of course.  Seismic data is collected in all sorts of environments, including swamps, sand dunes, jungle, arctic permafrost, forests and in deep ocean water.  In the past, a 10m-wide swath of trees had to be cut to get vehicles into forests or jungles but today the work is often done with ATVs and often it is only necessary to do some trimming of brush to get the cables through – and increasingly with wireless communications there ARE no connecting cables.  In fast-growing areas such as jungles, the evidence of the cutting done in collecting seismic can be impossible to find in a year or two.  Unfortunately in boreal forests the lines cut for seismic acquisition in the old days are still visible if you fly over the forests, but new methods are leaving only minor scars.  The dynamite explosions are fairly small, and the crews are required to bury them such that there is no ‘blow out’ of the hole, so if you are standing nearby you feel a ‘whump’ through your feet, but that’s about it.  A few hundred metres away from it you can’t even tell.  In places where vehicle access is easy (plains, sand dunes, the arctic) instead of setting off dynamite explosions, large vehicles are driven in which are capable of pressing a big plate against the ground and imparting a strong vibration to it.  Obviously this is even less environmentally damaging than using dynamite.  All this activity is regulated by state, provincial and federal authorities.  In many areas of Canada you are not allowed to collect seismic during the fall rutting season for ungulates.  You can’t collect data in the spring when the ground is soft and the trucks will tear it up.  In the arctic, all vehicles are fitted with huge balloon tires so that they do not damage the permafrost.  They are only allowed to drive around up there during winter months when the ground is frozen and covered with sufficient snow.  When we do seismic exploration offshore, we have large vessels which tow long streamers behind them that contain both the sensing devices and the devices that generate the sound.  It’s not nice to make big dynamite explosions in the ocean, and so we have small compressed-air ‘pop guns’ that make the sound that goes down to the sea bottom, penetrates the sea floor, reflects off the rock layers and returns to the towed array.  There has been some concern that such noisy popping could be annoying to sea life, especially whales, but the conclusion has been pretty much that the whales just move away for the few hours that the survey is being conducted, and since it is generally only necessary to do this once, it doesn’t seem to be detrimental to their health or living patterns.   

The recording devices are attached to computers which record the thousands of echoes off hundreds of different layers from all the receivers.  The seismic processing industry has been one of the main drivers putting pressure on computer companies to come up with faster and faster computers because taking all these reflections and making a coherent picture out of them requires immense computational power.  If you remember the first Cray supercomputers, (ok, that was 1980’s and you weren’t born yet), the first customers for these were people who were doing seismic processing and weather modelling…both incredibly complex procedures.     
I am the ‘end-user’ in this process.  The seismic data come to me from a computer processor and it is my job to ‘interpret’ it.  That means identifying which known geologic layer the various reflections come from, drawing in the faults that may be visible and generally making a map of the subsurface and recommending to my company where to drill, what the risks of failure are, and how much oil might be found.  The maps I make are often very much like a topographic map that you use when hiking in the mountains, however instead of the mapped surface being the surface of the earth, the mapped surface is the top of a specific rock layer underground as it undulates up and down or gets cut by faults. 
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This is a ‘seismic line,’ or better said a cross-sectional picture of the earth made using sound waves.  The horizontal axis is distance along the surface (it’s about 30km long).  The vertical axis is in time (seconds), the time it takes for sound to go from the surface, bounce off a rock layer, and return to surface.  The dark layer at near the top is the ocean bottom.  Notice the large ‘bump’ or dome on the right hand side, an obvious potential trap that well 9/11-1 was drilled into.  The bump was caused by a huge dome of salt which was originally deposited as a layer on the ocean bottom, but started to flow and pierce through other sediments after it was buried, creating the dome.  The various red and black lines represent boundaries between all the different layers which were deposited offshore in the North Sea between the U.K. and Norway during about 400 million years of earth’s history.  Where would you drill another well?  Would your decision to drill be affected by whether well 9/11-1 had discovered oil or not?
We need to talk about costs here.  Remember that before an oil company has discovered and sold one barrel of oil, it has had to hire this huge crew to go to someplace in the world and collect these data.  In a previous assignment, I directed that crews go to the foothills of the Andes in Colombia and the Amazon Basin jungle in Peru to collect data over areas on the order of 40km x 15km.  Those seismic ‘surveys’ cost on the order to US$50mm each (from now on when I quote dollar figures I will always do it in US dollars and the ‘mm’ is shorthand in this industry and others for ‘million’ – ‘m’ is for thousand and ‘mm’ is ‘thousand x thousand.’).  Prior to acquiring the data, men have to go to each individual land owner and sign an agreement to come onto their land with the crew.  The landowner gets a ‘royalty’ payment for allowing seismic crews onto his land, and a guarantee that any damage done will be repaired.  In the case of acquiring seismic on public lands, a royalty fee must be paid to the government.  Then of course you have to pay my salary, and all the people who support the office, and the office building rental and government mandated employee benefits and heat and lights, etc.  So there is an investment of hundreds of millions of dollars before anyone has even decided where to drill a well….and in fact, often a seismic survey is done and when it is examined the conclusion is there is no likely place within it to drill a well, and so all the money has been completely wasted.
Ok, enough of the preliminaries, let’s get on to the actual drilling that you asked about.
3) Could you describe the process of drilling?

You need to know so that you understand:

Drilling operations drill to depths of between a couple of thousand feet, and 20,000 ft.


Drilling virtually never releases more than tiny amounts oil or gas into the environment.


Equipment is always in place to prevent ‘gushers.’  Those are the stuff of 1910 or television.


The big advance in drilling in the last 20 years is ‘horizontal’ drilling.

Even though I spend almost all my time in the office working with seismic on a computer, I am around people who frequently visit drilling rigs and I have visited them enough myself to know what is going on.  Basically a large scaffold tower, or ‘derrick’ is erected on a platform.  The derrick is there to hold vertical 90-foot sections of drill pipe.  This is pipe with threads at each end so you can link them together endlessly.  At the bottom end we screw on a ‘bit’ which often has industrial diamonds studded on it so it can chew away at the rock.  The drill pipe is thread through a circular plate in the deck which clamps around it, so when the plate turns, the drill pipe turns and the bit grinds up rock.  The hole starts out something like 15-20 inches wide, but as we get deeper we use smaller and smaller bits, so that at the bottom of the well the hole is maybe 7 inches in diameter.  The weight of the drill pipe pressing on the rock is what does the cutting at the bit rotates.
An important thing that people don’t realize is that there is mud being forced down the drill pipe and out the bit (it has holes in it) and then the mud circulates up between the borehole wall and the outside of the drill pipe.  This carries the ground up chips of rock back to the surface, and these are monitored constantly by a geologist onsite so that we know which particular layer of rock we are drilling in (from past experience in nearby wells).  It’s important to understand that this mud system is a ‘closed loop.’  The mud coming up out of the borehole is diverted to a large plastic-lined pit, where the rock chips are allowed to settle out before the mud is re-circulated down the hole.  The mud also serves a very important purpose of holding back the pressure from any fluids or gasses in the rock layers.  If the well starts to ‘kick’ (the mud starts to come back out the hole faster than it’s being circulated by pumps) then a denser mud is used, the weigh of which holds the gas back in the ground.   There are stories from years and years ago when controls weren’t so sophisticated of someone goofing and not calculating the mud weight correctly, or getting more gas pressure than expected….and the pressure starts throwing one 90-foot section of pipe up out of the hole and into the air after another as everyone on the rig runs for their lives.  Today, though we have a massive device known as a BOP (blowout preventer) on the top of the hole.  If the well kicks, a pair of huge hydraulic rams shears off the top of the drill pipe and place a huge wedge of metal over the hole as a cap.  So a ‘blow out’ is almost unheard of anymore, thank goodness, as people have been killed in the past and there would be a well fire and spill usually as well.  Oil companies are absolutely paranoid about HSE (Safety, health and environment) these days, and go to extreme lengths to make sure nothing like this ever happens.  Also, when the drilling is done, all the mud and rock chips are removed from the site.  If a well is being drilling in a farmer’s field, he just plants he crops in spring and you’d never know a well was drilled there, except for a large valve assembly called a ‘Christmas Tree’ which would be hooked up to a buried oil or gas pipeline if the well was a success.  If drilled in a forest area, you need to clear probably an half-acre of trees around the well site (for fire safety).   
In very rare instances, someone does something really wrong, or the unexpected is encountered and a well blows out.  I think I can remember maybe two or three of these in the last 20 years.  One was offshore Mexico in the Gulf of Mexico and spewed oil for many days before it was brought under control.  Fortunately the well was far enough offshore that most of the oil was consumed by natural biodegrading bacteria before it had a chance to get to shore.  Another was a gas well in Alberta which caught fire and burned for a day or two.  Standards today are such that you must have a site prepared to drill a second well down and intersect the wellbore of a blown-out well in the event that happens, even though it is almost unheard of today.  Beyond that, there are occasional small spills on offshore rigs when someone turns a valve the wrong way or something.  These must be reported to the authorities and most that I’ve seen in Norway are on the order of a few tens of litres….ridiculously small and of no harm to anyone or anything, but you can be sure there would be hell to pay for the person responsible.
As the drilling continues of course you need to screw on endless 3x30 foot or 90 ft sections of pipe to reach the ever-deepening hole.  Depending on how hard the rock is, the bit will wear out every 24-48 hours, and when that happens, you have to pull up each stand of drill pipe, and stack it beside the rig until you pull the bit up and change it.  This can take a couple of days if you are drilling at a depth of 18,000 feet.  Then you go ‘back in the hole’ one section at a time.  This is expensive time because rigs charge by the day usually, and when you are changing bits out you are not ‘making hole.’  At appropriate intervals, perhaps two or three times in the course of a well, ‘casing’ has to be set.  This is when we pull the drill bit and pipe out, and slide threaded sections of tubing down the well.  We then pump cement down the ‘annulus’ between the hole walls and the tubing to keep it in place.  This keeps drilling mud from escaping into porous rock formations, and keeps the sea water that might be under pressure in a rock layer from coming out into the well, or coming up and contaminating aquifers.

All the time the drilling is taking place, the rock walls are being examined by sensing devices attached to the drill bit so that we can understand what kind of rock we’ve just drilled.  As we get close to the layer we think might have some oil or gas, these devices might get a hint of it, and it’s an exciting time watching the returns come back.  We would probably stop drilling when we get to the top of the sandstone and take a ‘core.’  This is done by taking the bit off and putting a ‘core barrel’ on that will drill around a 3-inch diameter core of rock, hold it and bring it back to the surface.  The geologist would examine this and determine for instance if it has any oil soaked into it, and if the rock is porous enough to allow oil to flow.  When we’re done drilling, we stick a whole suite of electronic measuring devices down the hole to measure the temperature, density, porosity, velocity of sound in, and salinity of the rock and the fluid it contains.  If things look good from those measurements, we walk around the offices with smiles on our faces.  It doesn’t happen very often…maybe once every couple of years and I’ll go into that more later.  The last thing to do would be to connect the hole to a tank and pump, or just allow oil to flow to the surface.  

[image: image4]
Just a little sketch that shows how sedimentary layers are deposited, then bent into a trap into which oil seeps and is trapped.
3) What kinds of technology are being implemented to make the process more efficient?
You need to know so that you understand:

Every dollar saved on drilling is an extra dollar of profit, so technological advances are attractive to oil companies.

Horizontal drilling is expensive, but by exposing more of the reservoir one horizontal well can replace the need for many vertical wells.

You have asked about ‘efficiency’ here, but I’m not sure if your concern is with respect to ‘save ExxonMobil money so they make a bigger profit’ efficiency, or are you asking about perhaps an efficiency that allows for a smaller environmental footprint.  Well, I’ll just stream-of-thought some things in point form and let you decide.
A) A huge advance in the last 20 years is the ability to drill ‘horizontal wells,’ and ‘deviated wells.’  A deviated well would be drilled at an angle instead of straight down.  This might be in order to drill underneath a National Park from a point outside of it, so that operations didn’t impact it, or to reach underneath a city because drilling is impractical within city limits (although it happens all the time in Los Angeles.  There are huge oil reserves under the greater Los Angeles metro area and drilling is going on continuously.  Its just that the rigs are hidden behind building facades so few are aware of it).  Another use of deviated wells is to get below lakes or offshore because it is much cheaper to drill onshore than offshore, and this limits the risk of polluting the water body.  Currently, and perhaps strangely, the Canadian province of Ontario is seeing a large number of deviated wells drilled from onshore to out beneath Lakes Ontario and Erie to extract natural gas reserves.  It’s been going on for years with no problems.  Energy companies in the USA would like to do the same, but the states of Michigan, Ohio, Pennsylvania and New York have not authorized it because of environmental opposition.  Drilling deviated also means that if you have found an oil field and need to drill many wells into it to get the oil out, you can drill them all from one surface location.  That way you disturb much less of the surface.  Typically you can ‘reach’ only about 2 or 3km out away from your surface location.
B) Horizontal wells start out as vertical wells, but after drilling significant vertical section the driller turns the bit in a big arc until the well is drilling horizontally.  The idea is instead of punching a single hole through a oil-bearing layer, to get the bit inside the layer and follow it.  This opens up tons more rock face to the hole, allowing way more oil and gas to flow to surface.  One horizontal well can replace the need for many vertical wells.  The ability of the drillers to steer the drill bit right into the thin layer and keep it there for a kilometre is right up there with putting a man on the moon.  
C) Oil companies have tremendous incentive to save money on drilling, since it is the biggest single expenditure they have (unlike many companies where payroll is the big expense).  Oil companies don’t generally own drilling rigs anymore, they contract drilling companies to drill the well for them.  Drilling is always very expensive, but has been even more expensive the last few years.   With high oil prices, the drilling and service companies have said ‘hey, we want a piece of the pie, too,’ and so have jacked up their rates.  Currently to drill a well in the North Sea costs about $60mm.  But our target depths here are around 4200m which is not extraordinarily deep.  In my last assignment, I drilled wells which cost upwards of $100mm EACH in Peru and Colombia.  Colombia was a dry hole.  Peru may have been a discovery, but we won’t know for years if we can get enough oil out fast enough to make any profit.  So that expenditure of $200mm, plus another $100mm for seismic and other costs, will be bringing zero profits for the foreseeable future.
D) Other things that come to mind that make drilling go faster:  Harder drill bits that last longer and cut faster, and drilling a smaller-diameter hole that is only useful to test for oil but would have to be re-drilled in the unlikely event that oil is found.

E) The most amazing thing is what is happening in deep water, especially in the Gulf of Mexico.  People are now able to drill from a floating platform in thousands of feet of water and then 5 miles below the seafloor.  It just boggles the mind.
4) A. How damaging is offshore drilling? B. How different is it in the Arctic versus the Atlantic coast of the United States? C. Is it better than drilling on land?  D. How much oil can we expect?
A. A broad question such as ‘How damaging…?’ is very hard to answer.  I do much better with quantifiable answers.  I think it can be safely said that the normal operations involving the exploration and production of oil do minimal damage to the environment, especially given the rigorous governmental regulations in developed countries.  But now we are straying away from my area of knowledge and expertise and into areas where I have some knowledge that allows me to form an opinion, but I’m not an expert.  First we’d better look at what actually happens offshore when oil is explored for and found.  We’ve talked a little bit already about how seismic data is collected offshore.  Now let’s assume that a prospect has been identified on the seismic data, and someone has decided to risk $60mm to drill a hole.  What happens next?  Well, if the water is less than about 120m deep, a ‘jack-up rig’ will be contracted and towed to the drill site.  Four legs are set up on the ocean floor, protruding above the water, and these hold up a big platform where everything from the drilling rig to the housing for perhaps 50 people, to the mud tanks to the helicopter pad will be located.  If the water is deeper than 120m, then a ‘semi-submersible’ rig is used.  It literally sits there floating half submerged in the ocean, tethered to the bottom by long guy lines.  If the weather gets very bad, they have to stop drilling, close off the hole, disconnect and float away to wait out the storm. Drilling the well will take anywhere from a month to a year, depending on how deep you are going.  Most of our $60mm, 4200m deep wells take about 90 days.  During that time, people are being shuttled back and forth by helicopter, service boats are bringing supplies to the rig, etc.  So there is marine traffic, just as if you had a small port on the coast.  I don’t know how damaging this is to marine life, but I do have some excellent videos taken from remote control cameras at the base of our drilling platforms.  One shows a big school of flounder congregating around the rig, and the other shows a seal nosing around the spot where the drill pipe hits the sea bed.  I will try to send them to you separately. Assuming oil is discovered, then some pumping of oil into storage tanks would take place.  Occasionally small spills occur.  Any spill has to be reported to the government.  I’ve seen things come across our website that say ‘a 10 litre spill was reported at the such-and-such rig.’  Managers are very unhappy when this happens….let’s face it, we don’t need to give the media any free ammunition, even though 10 litres of oil has an immeasurably small impact on the environment.  In the rare event of a small spill, there are floating booms and vacuums that allow them to recover the majority of the oil, unless the seas are rough.  If an oil field is discovered, then a production platform might be installed.  There are truly impressive – huge concrete and steel structures built in port and towed out to sea to be lowered onto the seabed.  They often have two or three platforms connected together by catwalks, and enough space to accommodate multiple drill rigs and a hundred or more people.  There will be a cafeteria and a movie theatre and a gymnasium as people will live and work on the platform for a couple weeks at a time.  The oil that is produced here is often just connected to a pipeline laid across the sea bottom and piped to a refinery on shore.  If there doesn’t appear to be enough oil to warrant a pipeline, often they use what are called FPSOs, which stand for ‘Floating Production Shipping and Offloading’ vessels.  Basically these are tankers that are used to shuttle oil from the platform to shore.  When I fly between Aberdeen, Scotland and Stavanger, Norway, I can look down and see perhaps a dozen of these platforms on each flight.  They dot the coastline of Norway from the southern tip all the way to the Barents Sea off the Arctic coast of Norway.  Platforms have been producing billions of barrels of oil and gas since oil was discovered in the North Sea in 1969.  Pipelines and FPSOs have been moving it onshore.  I’m not aware of there having ever been a major spill or a spill that reached the shoreline.  Norwegians are very, very protective of their country, they have put excellent HSE (health, safety and environmental) regulations in place, and it all has worked very well I think.  So, I think the short answer to your question is that normal everyday operations are minimally disruptive to the environment.  What people worry about are the big accidents…the Amoco Cadiz’s or the Exxon Valdez’s, where something big goes wrong.  Obviously legitimate concerns.  (I was working for Exxon in 1987 in Midland, Texas when the Valdez ran aground in Alaska).  Obviously I think the vast benefits of oil and gas to society completely outweigh these risks.  A big part of why I think that is that if you went to Prince William Sound even just a few years after the spill, you would have found wildlife thriving.  Oil is for the most part biodegradable.  It takes time, but it’s not as if this is Plutonium with a half life of 3 million years.  The environment in Alaska was not permanently damaged even in the face of about the worst thing we can imagine happening.  That is not to lessen the tragedy of much wildlife destroyed and the local livelihood devastated for a period of years.  

B. The big difference in the arctic, versus the Atlantic coast, is the ice of course.  Surprisingly, in Norway that is not a worry.  The Gulf Stream coming across the Atlantic Ocean warms the coast all the way over to the ice-free port of Murmansk, Russia.  (Here where I live in Stavanger we are almost as far north as Anchorage, Alaska, but it very rarely snows).  So there is never any pack ice or even any icebergs on this coast.  The east coast of the USA is obviously ice-free, so there is no concern there.  The same is not true on the east coast of Canada where icebergs coming down from Greenland and Labrador are a worry.  Rigs are built to take a hit from small bergs.  But the big ones are a worry.  This is deep water so ‘semi-sub’ rigs are used.  Radar keeps tabs on icebergs and if one is headed toward a rig it cuts loose and floats out of the way.  I know of no significant ice-rig collisions on record.

C. Is it better drilling on land?  Well, how do you define better?  Do you mean will we find more oil offshore?  There is really no a priori reason to believe that more oil is trapped under the oceans than under the land.  The only real difference is in how much is left.  Most on-shore basins are very ‘mature.’  We’ve been extracting oil and gas for a century from them and all the big fields have probably been discovered.  But there are still undrilled basins offshore because we’ve only recently learned how to drill in deep water, (and the price of oil has only been high enough recently to make it economic to do so).  So any ‘elephant’ fields that are left to find are very likely to be offshore, and so in that sense it is much better to drill off shore.
D. How much oil can we expect?    Someone once said ‘prediction is always difficult, especially when it involves the future.’  We can ‘expect’ or predict how much oil is there, but we will be wrong, that’s one thing we’re sure of.  The pattern we have experienced in the past is that we underestimate badly before we start drilling a basin, then when we find a prospect we overestimate how much oil it will yield, then overcorrect on the low side so that when 30 years have gone by much more oil will have been extracted than expected because of advances in technology.  Oil companies desperately want to know how much they have in the ground in the way of ‘reserves,’ but assessing that is like trying to nail jello to the wall.  Here are a couple of reasons I think we’ll find more oil in the arctic basins than we expect:
A) Prior to the discovery of oil in 1969 in the North Sea, the head of British Petroleum publically stated that he would drink every barrel of oil ever produced from beneath the North Sea.  Since 1969 the North Sea has been one of the most prolific oil-producing regions of the world, and the oil and gas produced have made a gigantic difference to the wealth, standard of living, quality of life, etc. of the U.K. and Norway.  Prior to 1969, Norway was considered the ‘poor man’ of Europe.  It was a very poor nation, with much of the population living almost subsistence lives based on fishing or timber and not much else.  Now it is one of the richest nations per capita.  It would still be the ‘poor man’ of Europe if optimistic prospectors and investors hadn’t risked their money to find oil.
B) In 1986 the price of oil collapsed from $20 to $8 per barrel.  I was working for Exxon in Denver.  Two-thirds of the staff was laid off, and the rest of us were moved to Texas.  It was the beginning of an oil industry depression that lasted for about 8 years.  A big part of the reason for all the pain was that oil companies were abandoning the contiguous 48 United States as being ‘played out.’  All the oil that was going to be found had been found.  There was nothing to do but just keep pumping out the remaining fields.  But for the last decade the oil industry has been hotter than a pistol in the lower 48 states.  New technology has resulted in the discovery that natural gas can be extracted from shales, which were previously though to have too little connectivity between the pores in the rock (called permeability) to produce gas.  But they’ve figured out ways to get the gas out, and drilling is booming in basins in Texas, the Rockies and even New York, Pennsylvania and Quebec.  This is natural gas that will be heating people’s homes for decades, and it wasn’t even imagined 20 years ago.

So my point is we don’t know until we look, but the past tells us we’re likely to find more than we can imagine.  Shell have created a whole new exploration team that is focused on the arctic basins.  They believe that 20% of new discoveries in the coming years will come from the arctic.  Our company has identified the Barents Sea above Norway as one of its most promising areas.  Other arctic areas that have known accumulations are the north slope of Alaska, of course, the Mackenzie Delta in northern Canada, the Canadian Arctic Archipelago and offshore arctic Russia.  There is certainly a lot of oil and gas waiting to be found up there.  (By the way, as an aside here foreshadowing our coming discussion of global warming, much of the oil and gas in the arctic basins is there because during most of earth’s history the Polar Regions have been much warmer than now and all the organic material that flourished and died there eventually became oil).
5) Where is oil being drilled the most? How much of it is produced in North America, and how much of it is produced in third world countries?
Off the top of my head, these would be the areas of the world which are currently seeing the most drilling:

· The countries surrounding the Persian Gulf of course, Saudi Arabia, Kuwait, Iraq, Kurdistan, Iran, Qatar, Yemen.
· Offshore southern Brazil 

· Offshore West Africa, (Nigeria, Cameroon, Guinea, Ivory Coast, Angola)

· The Caspian Sea Basin (Kazakhstan, Azerbaijan)

· Numerous basins in and between Malaysia, Indonesia, and Vietnam and including the Timor Sea between Indonesia and Australia.

· A string of basins on the eastern and southern flanks of the Andes (Amazon and Orinoco river basins) stretching from Trinidad, Venezuela, Colombia, Ecuador, Peru and Bolivia.

· The U.K. and Norwegian North Sea, and Northern Norwegian coast.

· Russia, including offshore Sakhalin Island and onshore west of the Urals.

· Offshore Texas Gulf of Mexico

· North Africa (Algeria, Libya, Egypt)

· Other countries/regions that come to mind:  Sudan, the US Rocky Mountains (gas), western Canada (Alberta, N.E. British Columbia and S.W. Saskatchewan), Offshore Mexico (Bay of Campeche).
How much is produced in the USA?  I don’t have numbers for US production, but it has pretty much fallen every year since the Prudhoe Bay field in Alaska started to decline in the 1970’s.  The US still ranks up there somewhere around 5th or 6th in the world in production, and a large part of this is because we have the technology to keep squeezing as much oil as possible out of old fields.  But large fields are not being found in the USA anymore, except offshore in the Gulf of Mexico and in Alaska.  A big part of this is because the USA is one of the only countries that has banned drilling on its coasts (east coast and west coast apart from the Santa Barbara channel).  

As for the rest of the world producers, well, you know the big producing countries.  They are the members of OPEC, (Iran, Saudi Arabia, Kuwait, Indonesia, Nigeria, Venezuela, etc.) and a few big non-OPEC members such as Norway, Russia, Canada, the U.K. and the USA.  The list of 3rd-world countries would include Nigeria, Mexico, Colombia, Ecuador, Venezuela, Indonesia, Sudan, Vietnam 
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Here’s a good spot to tell a few of my ‘weathered international oil exploration anecdotes’ that not only illustrate the complexities of exploring for oil in third-world countries, but also make me appear to the easily-fooled as a wise and experienced, if not curmudgeonly, man-about-the-world.

Thought-provoking story number one:

In 1996 the company I was working for was tottering economically and had become a truly awful work environment.  I desperately wanted to find another job.  I applied at a smaller, but recently very successful Canadian oil and gas company that was just starting to explore outside of Canada.  The first question I was asked at the job interview was ‘is there anyplace in the world you would not be prepared to travel.’  At the time Algeria was a very dangerous place, and so I said I certainly wouldn’t want to go there, and I listed a couple of other countries.  The Vice President of Exploration then informed me that the company had been negotiating with Saddam Hussein and the government of Iraq to explore or produce oil there.  If I worked for this company I would travel occasionally to Baghdad and if I was successful in helping this company find oil, most of the oil revenues would of course go straight into the coffers of Saddam.  Remember that this was 1996.  Hussein had invaded Kuwait and attacked Israel and Saudi Arabia in 1991, killing thousands.  He had started a war against Iran in the 1980’s that killed some 2 million people, including battalions of 8-12 year old boys who were used to march through land-mine fields and set off the mines.  He had just finished murdering tens of thousands of Kurds and Shiites with poison gas.  But U.N. sanctions had cut off revenue to the country and people were in desperate need of food and medical supplies, which might have been bought with the revenue from discovered oil (if it wasn’t used instead by Hussein for palaces and the military).  Would you have taken the job? I declined.  The Vice President, a British fellow, couldn’t understand my reluctance.  ‘You won’t have to go there,’ he said.  You can just work on the project from Canada.  I asked my pastor what he thought, and he said it could certainly be the way that God was working to get a Christian into the country to be a witness to whomever I might meet while on business trips.  And he might well be right – I won’t say that a Christian would have been wrong to take that job.  But the recurring thought that I would be helping to fund the works of one of the worst genocidal murderers of the last century made it clear to me God did not want me to participate in that project, (which ultimately went nowhere, and the company eventually got into financial trouble and was bought out).
Thought-provoking story number two:
In the late 1990’s before I joined Talisman Energy, the company purchased from a Swedish company an interest in lands that the government of the Sudan had put up for bid.  Oil had been discovered in southern Sudan, and Talisman subsequently found even more oil there.  I imagine you know something of what has happened in Sudan in the last couple of decades.  The Muslim-dominated government in the north has oppressed the Christian-animist population in the south, where the oil is located.  The Muslim government has tried to drive the nomadic herdsmen in the south off the land and keep them from deriving any benefits of the oil.  Eventually my company was accused of aiding the oppression of the Christian-animists in the south, (the allegations were along the lines of allowing the northern Muslim government to use an oilfield runway to stage attacks against the nomadic Christian-animists).  The Presbyterian Church of New York launched a lawsuit against the company asking for reparations on behalf of the nomadic tribes.  That lawsuit was eventually thrown out of court for lack of any evidence, however not before dragging the company stock price down for years and causing tremendous financial hardship.  The story from inside is that the company spent hundreds of millions of dollars building schools and hospitals and providing food and clean water for the Christians in the south.  The presence of a Canadian corporation with the backing of the Canadian government provided a constant conscience for the Muslims when we objected to their military actions against the nomads.  And as I said there was never any indication that we aided the Muslim government.  While I am not in leadership in this company, I have spent enough time around them that I believe they have had the best interests of the Sudanese at heart and have been very hurt by the allegations and lawsuit, which to all of us appears to have been a political gambit by ‘do-gooders’ within the Presbyterian Church who were willing to sacrifice the good reputation of one company (well, it’s an oil company, and they must be dirty), in order to gain worldwide awareness for the situation in Sudan.  The final chapter in all this sordid story is that the suit brought by the Presbyterian Church was such a constant annoyance and financial burden that Talisman eventually sold their interests in Sudan to…..the national oil companies of China and India, which of course do not have the slightest concern about human rights issues in the Sudan.  But I’m sure that really doesn’t matter to the people who came from New York to our annual shareholders meetings each year and got up in front of the microphone to spit venom and vitriol at the corporate leadership while the television news cameras rolled.  Oh dear, that sounds a bit bitter, doesn’t it?
Thought-provoking story number three:

My first three years working for Talisman were spent working on projects in Colombia, South America.  As you know there is a 40-year civil war going on there, which pits a democratic, (but corrupt) government against a number of Marxist (and corrupt) rebel groups including the FARC and ELN.  Also thrown into the mix are paramilitary organizations (also corrupt) which have arisen to protect people from the rebels where the government is unable to do so, and the ever present drug cartels (really corrupt).  Please notice the pattern of similarity between the disparate groups!  I travelled to Bogota and Cartagena about 10 times, and because kidnapping is the most popular pastime in Colombia, each visit involved moving about town in cars armoured to withstand hand grenade blasts, motorcycle reconnaissance ahead of us, and guards who carried automatic arms and wore body armour.  (Despite that, Colombia is really a wonderful place, which I quite love).  The previous liberal president (also corrupt) decided the best way to deal with the rebel groups was to cede them an area of the eastern jungles the size of Switzerland, where they would be guaranteed safety from the army.  The rebels proceeded to use this area as a refuge for running drugs and sequestering hostages for years at a time.  When a new, conservative president, (also corrupt), took a hard line against the rebels and sent the army in, the rebels proceeded to bring the ‘war’ back into the cities.  Their first target was the Club El Nogal, an upscale health club/hotel in the upper class embassy district of Bogota, which just happened to be the hotel we stayed at when there on business trips.  One week after I had checked out from my last trip, the rebels got a car bomb into the basement of the hotel and basically did an ‘Oklahoma City’ on it.  Thirty-six people died (including many 12-year old girls performing a ballet recital) and 180 were injured.  I had originally been scheduled to be there that night, but our trip got delayed by a week.  In an environment such as this you can imagine what it is like to try to explore for oil.  How do you assemble seismic teams, drilling teams and labourers and protect them in the fields and jungles where they must work?  Well, the only way is to have the help of the army (also corrupt).  So, you ask the government of Colombia to supply you with military protection, but they don’t have enough money to do that.  So you tell them, ok, we’ll pay you to protect us.  And now you have a bunch of teenagers with machine guns running around, and they all have good reason to hate the rebels or anyone who is supporting the rebels because the rebels may well have tortured and killed their father or uncle and raped and murdered their sister.  So what do you think the army is going to do when it catches a rebel group?  Nothing very pretty.  Then what happens is the press gets hold of the story and it reads this way:  Talisman Energy supports human rights violations in Colombia.  Because we paid the army for protection, you see?  Because otherwise we’d have half our crew kidnapped and eating monkey brains for a year in a hut in the jungle unless we paid up a huge ransom.  In fact, I have spoken with the ex-CEO and chief legal counsel of my company informally and I know that the thing that keeps them awake at night with worry is not spending billions of dollars on exploring for oil and not finding any in Colombia, but instead having some pimply-faced teenager blow the heads off a few rebels with his machine gun and have just that kind of headline show up in the morning paper.  Again, I just shake my head and wonder how anyone can make any money in this business.  
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This is probably a good point to talk about who owns the oil below ground and how someone gets the rights to it.  The USA is unique in that regard.  In the USA, for the most part, mineral ownership rights belong to the property owner.  (This is why Jed Clampett became a millionaire when out ‘huntin’ fer some food, and up from the ground come a bubblin’ crude.’  If you don’t understand this rather pathetic 1960’s baby-boomer cultural reference, go ask your mom).  The point is, if there is oil, or natural gas, or coal or diamonds or emeralds underneath your lot on Bainbridge Island in Washington State, your mom and dad own it all and their concern about paying for your college education just evaporated….unless they have sold the mineral rights to someone.  This is just great!  Lots of folks have generated income either because they were able to exploit the wealth of their own private property, or they sold the mineral rights to a company that wanted to explore on it.  In that case, they got money from a company and took no risk!  So in the USA, oil and gas companies employ ‘landmen’ who go to the property owners when the geologists have identified a likely subsurface trap, and these landmen buy both the right to explore and the ownership of the minerals found for the company.  Of course they are often in competition with landmen from other oil companies, so the price rises in a bidding frenzy and that’s good for the landholder.  When it comes to public lands such as National Forest and Bureau of Land Management lands, the government has regular ‘lease sales’ where tracts of land are identified and companies come in and bid.  Often the bid will be something like ‘we’ll acquire 15 square kilometres of new seismic data, drill at least one well and pay you 5 million dollars.’  The company will have the right to explore for, say, 3 years, and then will have to give up the exploration rights if they don’t find anything, and the land will go back to the government to go up for bid again.  If they do find oil, they will be given something like 25 years to get it out of the ground.  The government also charges a yearly fee for every acre of exploration rights that a company has.  So again, there are huge initial outlays of costs for exploration rights before anyone even brings a drilling rig onto the land.

But in the rest of the world, for the most part, things are different.  The mineral rights are in the public domain, or as they say in Canada, are ‘Crown Rights’ (a throw back to the days when Canada was under the dominion of the British Crown).  So in Canada if you have oil and gas under your property, chances are you aren’t really happy about it, because the government owns it all and the government will hold a land ‘sale’ (for the exploration rights) and give the rights to the highest bidder, who will bring in a rig, drill on your land and give you not a penny!  Personally I think I like it the US way.  Obviously in Canada the wealth gets spread around a lot so that those who don’t have oil and gas trapped under their property benefit as much as those who do, but first of course all the oil revenue has to pass through the hands of government and……well….let’s not go there…yet.

When oil is found, often very little of it actually accrues to the oil company.  In many places, oil companies only have ‘Production Service Contracts.’  This means that they are paid per barrel to get the oil out of the ground, but then the national oil company of the country in question actually owns the oil, sells it and reaps the profits.  This type arrangement is often used in third world countries which need access to technology, but do not wish to release ownership of the resource for political reasons, (Mexico, for instance).  But more common is the situation in Norway.  For every dollar that my company makes by selling the oil that it discovers on the open market, the Norwegian government takes 78 cents.  Yes, you read that right.  The tax rate on oil profits is 78% here.  And that doesn’t count the other taxes that are levied.  (In the interest of full disclosure its important that I also mention that we get a tax credit against expenses – essentially the government pays you back 78% of what you spend on, for instance, drilling a dry hole).    But it’s still hard for me to understand how anyone can make money at that high a tax rate, especially given all the regulatory and employment overhead costs.  And in fact my company has been exploring and producing oil in Norway for 5 years, and isn’t projected to make a net profit until 2013.  The only way it works for you to make money under such a heavy tax system is to make a very, very big discovery.  Norway has a lot of potential, and so my company thinks it is worth the gamble.  Interestingly, the tax rate varies a lot world wide.  Countries such as Colombia, who used to export oil, but have seen their yearly production drop drastically such that they now have to import oil, will often lower their tax rates in order to encourage oil companies to come explore and hopefully get their production up again, which in Colombia’s case means more money for social programs for the poor.  Countries such as Suriname, which has never had any significant oil production, might well offer extremely low taxes, or no taxes, just to get someone interested in exploring in the hope that they might get lucky and turn a poor country into a not-so-poor country, as happened for Norway.
One last thing about this.  You have often heard in the media about how the USA’s invasion of Iraq was simply a poorly veiled effort to grab its oil fields for American use.  This is a tremendously ignorant and misleading statement.  This might have been true if the US took over Iraq and then brought in ExxonMobil and Chevron and ConocoPhillips to find and produce the oil and ship it to refineries in New Orleans for American consumption.  But nothing anywhere near that is happening.  What will happen (and is happening) in Iraq is what happens everywhere else.  Tracts of land will be put up for bid, and companies will compete to see who wants them the most.  That means Total (France) will bid against ENI (Italy) who will bid against Talisman(Canada) who will bid against Petronas (Malaysia) who will bid against Gazprom (Russia) who will bid against StatOilHydro (Norway) who will bid against BP (U.K.) who will bid against Shell (Netherlands/U.K.) who will bid against Repsol (Spain) who will bid against CNOOC (China).  The winning company will find and produce the oil.  The Iraqi government will tax it and (hopefully) use the proceeds to better the lives of Iraqi citizens.  The oil will be sold on the open market and the proceeds split in some way between the operating company and the Iraqi government.  At most what you can say is that the USA has taken over the Iraqi oil fields in order to guarantee that Iraqi oil will continue to be securely supplied to world markets, which does obviously benefit the USA, along with every other consuming nation.  People who tout the ‘USA stole Iraq’s oil’ foolishness are exhibiting incredible ignorance of how the world oil business functions.  As proof of how this works, the Kurdistan portion of Iraq has only recently come up for bid.  The first successful bidders were a Norwegian company and my company (Canadian, remember).
7) “Any fundamental change to the way a business operates is bound to meet with some resistance, particularly among those who gain the most from the conventional approach.”  This quote was on (I think) the EDF's website; to me it seems like a reasonable explanation for why the oil companies would be against developing new technologies to power the country, but I'm not in the oil companies and can't speak for them. What is your response to a statement like the one above?
Now we definitely begin to move from the fact-oriented to the opinion-oriented.  You’ve been itching for this…admit it!  Well we’re finally here.
I have quite a two problems with the above, one is with the EDF and one is with you!

1) The EDF quote is simplistic and obvious.  Of course people don’t like change.  Of course the people who are doing something one way are going to resist doing it a different way.  Change takes more energy than following the status quo.  And obviously Joe, who sells hot dogs at the football game, who has invested money in the hot dog cart and done research into how to make the most delicious hot dog for his customers at the lowest possible price is not going to be at all happy when a new law is passed that says that only nachos may be served at football games.  So I don’t think the EDF is brought us any great revelation here.

2) What concerns me more are some subtleties of your comment about ‘oil companies being against developing new technologies to power the country.’  My reactions really are ‘of course’ and ‘so what?’  Let’s go back to our hot dog analogy.  Now, instead of there being a law passed that only nachos can be sold at the stadium, let’s just say that Juan the Nacho guy comes along and starts selling nachos at the stadium and everyone loves them.  Joe the Hot Dog guy obviously isn’t going to jump up and down with joy at this because there is a limited demand for food at the stadium and Juan just grabbed some of his market share.  Would you expect Joe to applaud Juan’s new venture?  Of course not.  (The only way this might happen, by the way, is if there was so much demand for food at the games that Joe couldn’t meet it all).  But who cares what Joe thinks?  Joe doesn’t control whether Juan sets up his nacho stand or not.  And the oil companies don’t control whether someone working in their garage or in a laboratory at Stanford come up with a replacement for oil as the primary means of heating and transportation in our society.  That is, unless you believe that people out there have invented carburators that will make a car go 100miles on a gallon of gas, but the oil companies have colluded with the car manufacturers to keep them off the assembly line….in which case I have a nice bridge in New York City you might be interested in buying.

I am worried that I see hints of two things in your comment…one, that the oil companies are somehow obligated to give us a different, cleaner source of energy, and two, that they are somehow blocking the progress toward that.  While Big Oil may have some lobbying influence in congress, the reason that oil and gas are used in our society is that no one has come up with another source of energy that comes even remotely close to them in terms of utility, portability, safety and concentration of energy per volume.   Alternative energy sources are just not competitive….how do I know?  Because we exist in a (mostly) free market, with immense pressures on companies and individuals to be efficient.  If alternative energy sources were competitive, people would flock to them.  But they don’t because they aren’t competitive…yet.  That equation changes as the price of oil approaches and exceeds $150.00/bbl.  But to finish off on the first point, I hope you do not feel a company such as Exxon is somehow obligated to provide people with alternative energy.  ExxonMobil is no more obligated, nor would be wise, to build wind farms than Hewlett Packard is obligated or wise to engage in building interstate highways.  ExxonMobil’s expertise is finding, producing and refining oil.  When oil is no longer needed because someone has come up with a replacement (or it’s all been found), ExxonMobil will go out of business.
QUESTIONS ON ENVIRONMENTALISM
6) What do environmentalists do that's so irritating?  How could they be better in the eyes of the oil industry and other business leaders, or in the eyes of everyday people? 
And here we head out of the realm of facts and science and into the realm of Gary’s opinion….beware!

The word ‘environmentalist’ has very broad meaning, so this is a difficult question to answer.  There are of course lots of types of environmentalist, from radical to conservative.  I would consider myself an environmentalist.  For many years I supported the Nature Conservancy.  I recycle enthusiastically.  I grew up with a passion for backpacking in the high country of Colorado and I watched in sadness as the Denver metro area grew from one million people when I was young in the 60’s, to over 3.5 million people now.  The population growth has of course made it difficult to enjoy wilderness and solitude in that once marvellous area.  And yet Al Gore and I would find little common ideological ground.  So there are many different types of environmentalist.

I assume, then that what you are asking is ‘what do some environmentalists do that is so irritating to people in the oil industry?’  I can’t say that radical environmentalists even make it near the top of my ‘make me angry list,’ and it certainly isn’t the case that everyone in the oil industry sits around grinding their teeth at the latest efforts of environmentalists to thwart our evil plans to rape the planet.  At my level, environmentalists are mostly the cause of a lot of ‘pain in the butt, expensive’ rules and regulations…some of which are good things, some of which are pointless and/or counterproductive.  But here are a list of things that at least make me roll my eyes:   

1.  Outright lying.  Example:  Al Gore is alleged to have stated that it is morally acceptable to lie to create false evidence in support of anthropogenic global warming because the danger is so severe that the goal justifies the means.  

2.  Exaggerating.  Example:  Claiming that the Amazon rain forest is being deforested at a particular rate, and if that was true it would have all been cleared ten years ago.


3. Being unwilling to compromise.  Example:  Insisting that no exploration whatsoever occur in a particular area, instead of being willing to work with industry to allow monitored exploration to proceed such that minimum significant harm occurs.


4.  Having unequal access to the media and other societal institutions:  Example:  Theories such as anthropogenic global warming are promoted for ‘free’ by entertainment media, news media, educational institutions and lawyers, the vast majority of whom are politically liberal and in favour of draconian government restrictions on business ostensibly to protect the environment.


5.  Placing their causes above the law:  Example:  Illegal activity such as Greenpeace interfering with legal marine operations with their boats, individuals spiking trees, etc.


6.  Purposeful naïveté about consequences of their proposals:  Example:  Discounting the huge impact on lifestyle and poverty which would result from the actually reaching the energy use reductions necessary to meet the Kyoto accord.


7.  Misplaced priorities:  Example:  Expending vast amounts of time, energy and money to protect a little-known endangered species, with lesser concern for the poor and starving around the world.

These sound severe and critical and I don’t mean them to be so much tthat way.  In any organization or movement there are those who behave honourably and there are those who don’t.  There are obviously people in the oil industry who do many of the same things as I have listed above, and likewise there are honourable environmentalists who play fair and do good work to help industries keep from making a muck of things.  You asked the question in such a way as to leave the door wide open to criticism, but I want to be clear that I understand there is a broad spectrum under the banner of environmentalism.
7) How is Norway different in its environmental stewardship? What do they do better/worse?  Can the same be done here in the U.S.?  How is the attitude of the people towards the environment different from the U.S.? 
Perhaps the biggest difference between the USA and Norway is the surprising fact that Norway allows oil and gas exploration and production off almost it’s entire coastline, whereas the USA has for many years disallowed drilling offshore the east and west coasts, (with small exceptions).
Environmentalism is very big in Norway.  Norwegians spend a lot of time outdoors and are very protective of their seacoasts and forests.  Lots of biking and hiking and skiing.  The country is also very much less commercial than the USA.  Virtually nothing is open on Sunday (not for the right reasons as over 2/3 of Scandinavians polled replied that if they had proof that God existed they would still have no interest in any relationship with Him).  Stores close at 7:00pm.  There are not vast strip malls and commercial parts of town, nor nearly as much advertising.  It is said to be much as small-town America was in the 1950’s.  (I find it both refreshing and at times very annoying when I want to buy something when all the stores are closed).  People are less focussed on work and more on family and recreation.  And yet as I’ve said before, this country was not far above starvation up until the 1970s, and people realize that the high standard of living they now have derives directly from the oil that is pumped from beneath the seabed offshore.  So they have taken the good course of allowing exploration, but making sure that it is highly regulated to be sure that risk and damage are minimized.
I’m not sure I can answer much more on this one.  The diversity of opinion in the USA on the environment is huge.  Here I think almost everyone is happy with the pace of exploration.  When a Liberal government is elected, it will generally slow down the pace at which land blocks are offered to companies, and a conservative government will speed things up again, but there is never the thought that everything must be stopped because it is damaging.  Currently new blocks are being offered for the first time in the high arctic off the north coast, and the only area still off limits is the Lofoten Islands, about 2/3 the way up the coast, which have a big fishing industry and therefore are of special concern.  But most would probably speculate that even that area will eventually be opened up to exploration.  

But then again, I am outside the Norwegian culture, often isolated by the language barrier, so it’s hard for me to say exactly what attitudes are (in either country).  I don’t believe Norway has ever had a significant oil spill accident.  If that were to happen, certainly the ensuing pictures of oil-slathered wildlife would change some public opinion.  But an amazing amount of oil has already been produced without anything like the Exxon Valdez. 

8) Is Green technology actually available to us now?  Is it cheaper than oil, and does it create more jobs than oil, or less?  How long do you think it will take for us to get off of oil, and make the switch to different types of energy?
Yes, no and I don’t know/moot point.  Certainly ‘green’ technology exists.  We see windmills.  We see Prius’.  One question to ask is ‘are they really green?’  I hope you understand that environmental impact is a ‘full-cycle’ analysis.  It doesn’t matter if the Prius uses less gasoline, if all those batteries inside required vast amounts of energy for mining nickel and cadmium, which will eventually become environmental problems of themselves.  And more importantly, how is the electricity needed to charge the batteries generated?  Fifty percent of the electrical energy in the USA is generated by burning coal, mostly in western states such as Wyoming and Montana.  So ‘green’ electric cars don’t mean ‘free, clean’ energy, they mean burning more coal, which is probably the most emissions-prone means of generating electricity.  (Excuse me here, I’m actually not sure exactly what type of car a Prius is…I think it’s a hybrid with dual gasoline and chargeable electric motors, but I may be wrong…nevertheless the point is valid for any new technology).
Are these green technologies cheaper than oil?  No.  And it’s not even close.  Remember that in a free economy, people are going to flock to a lower-cost item that does the same job.  If people and businesses could save money by adopting green technologies, you couldn’t beat them all away with a stick.  But instead, they require government subsidies to be competitive.  And this was at $150/bbl oil.  Now we’re back down to $40 and all the money poured into those technologies the past few years has gone to waste as all the new green start-up companies go bankrupt.  Low oil prices are the environmentalist’s worst nightmare, because they make the choice between oil and other fuels even more obvious economically.  

We see this same cycle time and time again.  Oil prices run up.  People worry we’re running out.  Politicians push companies to develop alternatives by giving them tax breaks.  The inevitable crash in oil price happens and all the work done on alternatives is thrown in the trash.  During the 1970’s, Exxon, who I worked for at the time, set up huge oil shale projects with thousands of workers in western Colorado.  Other companies poured huge amounts of money into coal gasification research in North Dakota, and into other synthetic means of making gasoline.  In the early 1980’s the cycle reverted to low commodities prices as demand fell, and all these things were shut down.  Exxon ended up trying to recoup their losses by turning their facility in Colorado into a substantial retirement city (called Parachute).  Currently we are seeing the same thing with the oil sands in Canada, where massive investment was made over the last decade, but now the price you can get for a barrel of oil is below the cost it takes to extract the tar from the oil sands….and whole cities are shutting down, mass migrations of formerly highly-sought-after workers back to their home provinces.  It’s as predictable as the sunrise.

As for jobs, sorry, I couldn’t begin to guess which industry would require more workers.

When will we get off oil?  Basically never.  Not in my lifetime.  Not in yours.  The stuff is just too valuable.  Even if someone comes up with ‘cold fusion’ we will still need oil and gas for making plastics and fertilizer and the thousands of other non-gasoline uses.  Airplanes can’t fly on batteries or solar cells.  In fact, I think our children will be aghast that we actually BURNED these precious hydrocarbon molecules that can be utilized in so many ways from medicines to plastics to fertilizers.

Now that said, worldwide production (meaning the number of barrels of oil produced out of the ground per day in the world) has probably peaked, or if it hasn’t it will between now and 2025.  Of course people were saying that back in 1973, and even earlier.  But we just can’t keep up with demand anymore.  The fields which are the big producers around the world – the oil that was easy to find in large accumulations – are now getting tired.  There isn’t as much pressure in them to force the oil out fast, and when it comes out it is usually with a high percentage of water.  I’m talking about gigantic fields in Saudi Arabia, Kuwait, Iran, Iraq, Mexico and Venezuela that account for a very large percentage of world production.  As they decline, they are not being replaced with other huge discoveries, but instead by lot of smaller fields that don’t add up to a big one.  So oil and gas will from now on form a smaller and smaller percentage of the energy we use on the planet, but it will be a long, slow decline over the course of a century.   A hundred years from now we’ll still be drilling for oil offshore, and finding small fields, but what we find will be used less for fuel and more for other uses.

Why do I think we will see declining production?  Well, I could be wrong.  Often in the past we’ve thought we’ve been at the start of the final decline in production, but we were wrong.  In the late 70’s we were all convinced that the end was in sight and I remember (ashamedly now) teaching about how we were ‘running out of oil’ in the geology classes I taught at Whitworth.  Well, I was partly wrong – production in the USA had been declining and has declined ever since.  But as for the world as a whole, there really was a lot more oil left to be found.  New technologies have allowed us to keep finding oil.  And may for a long while longer.  But it is a finite resource and eventually it will run out.  

One reason to believe world oil production is starting to decline is the ‘Hubbert’s Peak’ or ‘Hubbert’s Curve.’  You can read about this online, but basically a fellow by the name of King Hubbert, a Shell Geologist in Texas in the 60’s, noticed that the increase of US oil production from the 1870’s to 1950’s was a rising curve shaped like the front half of a ‘bell’ curve.  He figured out that the discovery and production of a finite resource follows such a bell curve.   At first you don’t find much because you don’t know how, then your discoveries increase and pretty soon you’re finding all the easy stuff, but then all the big finds are found and you start to drop off as each new field discovery gets tougher.  Hubbert was brilliant.  From the curve he had, he predicted that lower-48 US oil production would peak in 1970…and he was correct to within 6 months I believe.  Production from Alaska’s Prudhoe Bay field came on, which has propped up US production for many years, but basically the US has been on a long slow decline since 1970.  It turns out that even with big technological advances to help you find more oil, you can’t do much except delay the ‘peak’ in the bell curve a few years.  A finite resource eventually starts to run out.

Here is a Wikipedia link that shows how Hubbert’s Peak works:

http://en.wikipedia.org/wiki/Hubbert_peak_theory
So, people have done the obvious.  Since it worked so well for King Hubbert in the USA, they have tried to work the curve for the whole world.  It’s a little harder since many countries aren’t forthcoming about how much oil they produce.  But if you do the math, most people come out with the peak oil production between now and 2020 or 2025.  Many people think we have already peaked and are just walking along the flat spot at the top before production starts to decline.  Clearly oil production will decline the next few years as a world recession keeps demand down.  An interesting question is whether or not the next economic hot spell will spike demand enough to pass the former peak.  If things happen as they did last time, the oil industry will downsize because of low oil prices, and then not have enough people and facilities to ramp up exploration and production when demand returns…and so prices will spike in the face of scarce oil, which will cause the industry to hurry to catch up and produce more oil, which will drive the price down again, and cause another round of layoffs.  Did you ever watch the movie ‘Groundhog Day?’  Sometimes it seems like that in this industry!
One last thing, do note that the orange ‘tail’ in the Hubbert Curve extends all the way out to the year 2250!  Still producing oil, but not at anything near the peak rate of the early 21st century.  Peak oil is good news for environmentalists of course, because it means scarcity and higher prices and then alternative energy has at least some chance to make inroads and compete against oil.  Peak oil might be good news for me, too.  Higher prices mean more job security for me because when you pay $5/gallon for gasoline, it pays for me to go out and spend money drilling for more oil.

My bet is that we will continue to oscillate through these cycles of high/low oil prices related to economic activity.  With each cycle, alternative energy will chip away a little at the market share of oil and gas as long as the price of oil and gas doesn’t fall too low for too long.  So gradually over the course of 4 or 5 decades we will change over.  I’m optimistic that this will be fairly painless (as long as government doesn’t get involved).  I used to worry that environmentalists might cost me my job by forcing a reduction in demand for oil, but I don’t any more.  We’re going to produce and use every barrel of oil we can reasonably produce from the earth.  People want it and they want it because in the end it is wonderful stuff that allows us to do amazing things and has taken us from living like animals toiling in menial work over short lifetimes to an incredible living standard and longevity.  But don’t despair.  We’re going to produce and use all this oil, but most of it is already out of the ground and I think we can mitigate the detrimental effects of our use.
9) How can people motivate the oil industry to be better stewards of the environment without being divisive and unhelpful?
I haven’t given this a lot of thought.  My first instincts are to say ‘regulate, regulate, regulate,’ but don’t prohibit.  Let the oil industry drill where it wants (with exceptions….stay out of the National Parks), but set up regulations on what is required in the way of practices and equipment, such that impact is minimized.  I believe this is much the way Norway does things.  Even I, very much anti-government, believe you need a ‘parent’ standing over the oil industry making sure that it doesn’t cut corners, that it doesn’t make messes and not clean them up, that it doesn’t take unnecessary risks.  
So how does that happen?  Well, I guess lobbying for laws.  Setting up watchdogs.  I’m all in favour of regulators visiting drilling rigs and making sure the existing laws about blow-out prevention are being followed, and that the treatment of wastes is done correctly.  Laws should be in place that make it illegal to dump polluted water….actually I’m sure they are in the US, and increasingly oil companies are being made to adhere to US standards even in 3rd world countries which might have much lower standards.  No one should be allowed to spill ANY oil without cleaning it up…and paying a huge fine.  This is just common sense, and the real threat of fines makes anyone extraordinarily careful.  But humans will always try to cut corners if there is no oversight, so I see an important role for environmental concerns to lobby governments for high safety and emissions standards.

The industry has performed poorly in the past.  My company faces difficulty accessing exploration land in the Amazon basin of Peru because Texaco (allegedly) dumped a lot of oil-contaminated water into the rivers back in the 1960’s.  The natives now blame various health problems on this, (I’m sure some are legitimate but many are not related), and are suing Texaco.  Texaco’s legacy makes it hard for companies such as mine who are trying to do things the right and clean way.  Ironically, though, the worst offenders are usually not the private companies.  They fall under public scrutiny, but the national oil companies such as Pemex (Mexico), PDVSA (Venezuela) and Ecopetrol (Ecuador) are often the worst offenders.  Because they are inefficiently and corruptly run, they often have neither the motives or funding for proper safety and environmental standards.  We knew of wells in Ecuador that were not pumping because they lacked a $6 piece of equipment that the government couldn’t or wouldn’t supply.  That kind of arrangement leads to these government companies making vast messes and then not cleaning them up.  On the other hand, when the company I was working for bought a producing field in Ecuador from an American corporation, the engineer on my team took a trip out into the jungle to examine what condition the field equipment was in, he came back and reported everything was so clean that he would have happily eaten off of it…and he produced pictures to back that up.
So regulate and oversee, and encourage government to do that.  The industry will complain about ‘extra cost burden’ but if the regulations are reasonable they’ll be accepted.

10) How influential are oil lobbyists in Washington D.C.?  Do the environmental lobbyists have any significant power?
I don’t have a clue on this one, Tucker.  I do find it passing strange that you phrased it in the way you did, whereas I would have asked ‘Do the oil lobbyists have any significant power anymore?’ 

Perhaps part of it is we always worry that ‘our side’ is losing to the big powerful bad guys on the other side.  But it does seem to me that the oil industry usually gets the short end of the stick, and that we are talking about a relatively few companies who have the media constantly perpetuating negative stereotypes about them (everyone hates Big Oil of course).  Yes, the oil industry has a lot of money.  But on the other side there are lots and lots of different environmental causes now, and they have lots of money as well.  

Perhaps the only evidence I can give that the oil industry doesn’t have a lot of power in Washington is that over the last 8 years we have had a former oil-man and therefore theoretically industry friendly president in the White House and during part of that time a Republican congress which in theory would be more industry friendly.  Despite that, I can’t think of many ‘advances’ for the oil industry during that time.  Yes, the offshore areas I believe were finally reopened late in President George W. Bush’s second term.  I don’t know what the status of ANWR (drilling in the Arctic National Wildlife Refuge) has come to – it sounded as if that might be opened up.  But these things came about only because Americans were paying $5/gallon for petrol and wanted the possibility of more secure and lower cost supplies from within the USA.  Sure, lobbyists were involved.  But if there was even a victory for the oil industry there, I’d bet dollars to donuts President Obama and a Democrat-controlled congress will reverse those gains, if they haven’t already.
11) Is there evidence against Global warming?  Where can I find it if it exists?
Proving that something doesn’t exist is a lot harder than proving that it does exist.  (I can easily prove the existence of one-horned purple-spotted giraffes if I discover one, but it is impossible for me to prove beyond a shadow of a doubt that they don’t exist anywhere in the universe.)  So I will rephrase the question and ask ‘How much evidence is there for AGW (Anthropogenic Global Warming).’  Better yet, let’s be very precise and specific and say it this way:  ‘Is it true that man’s activities are increasing the proportion of carbon dioxide and other gases in the atmosphere and that this is resulting in a warming of the planet?’
Since it is difficult to ‘prove’ that AGW doesn’t exist, what you really need to do is read up on the criticisms of the scientific work that has been done that supports AGW.   There is a lot of it, and you shouldn’t have any trouble finding it on the internet.  In the popular realm, I know there was a BBC documentary done last year that had many AGW believers very upset, as did Michael Crichton’s novel ‘State of Fear’ which was heavily documented.  But these are opinions of writers and producers and as such no more valuable than the opinion of Al Gore.  A more important question is ‘what do the data say?’  But even going directly to the horse’s mouth is difficult.  Few of us have the scientific background to understand the complexities of climatology.  And so we normally rely on scientists using the scientific method to come up with a consensus about the ‘truth’ in matters such as these.  But sadly, scientists just as susceptible to seeing what they want to see and making the data say what they think it should, much less being influenced by politics.  I think it is very hard to have any surety about AGW, and here is why.

There is a series of escalating questions that I believe it is important to ask and answer about AGW, at least before one make any decisions about extreme measures to be taken to ‘combat it.’

1.  Is the CO2 content of the atmosphere increasing?



(The answer to this is yes, we have been measuring this for 100 years and it shows a steady increase)



2.  If so, is the CO2 content of the atmosphere increasing because of anything man is doing?


(The answer to this is mostly yes.  It’s pretty clear man is the cause of the vast majority of the increase in CO2 in the atmosphere.  We know that natural processes do cause the CO2 content in the atmosphere to vary – e.g. volcanic eruptions – throughout Earth’s history, but again the vast majority of the recent increase is due to man’s activities).


3.  If so, will the increased CO2 cause climate change?


(Yes, but the question is whether or not that change will be insignificant or catastrophic.  CO2 and other gases such as methane and argon are good at trapping heat.  The reason is that their molecules are the right size to be unaffected by radiation from the sun passing through them.  However they tend to absorb and reflect back the heat that the earth radiates back into space after being warmed by the sun – a different wavelength of radiation energy.  These measurable observations lead us to a theory about so-called greenhouse warming.  This theory can be tested in small models and turns out to be valid in those.  However the earth’s atmosphere is immensely complex and we don’t know exactly what the effect of increased CO2 in the atmosphere could be).


4.  If so, how significant will the climate change be given how much extra CO2 we’ve added to the air?


(We don’t know for sure.  Predictions are based on computer models and there is nothing on earth, save the human brain, that is more complex than the earth’s atmo-hydrologic system.  Scientists who do the modelling and come up with predictions for climate change tend to present their work as very precise and sure.  But in reality they are making all sorts of assumptions in their models which are most likely wrong, and if their assumptions are wrong, their model and predictions are wrong.  But it’s hard when you’re an expert and have done all that work on your model, not to be proud of it, want attention for it, and believe your work intrinsically).


5.  If the change will be significant, will it necessarily be bad?


(Once again we are at the mercy of computer models for the answer, and the media ‘cherry-pick’ the worst of the results in an effort to attract the attention of a frightened public.  But climate changes would be just that, changes.  And man adapts very well to changes.  Remember that the Earth’s atmospheric CO2 has been much higher than we see even now in the geologic past, and plants and animals lived quite nicely through it all, thank you very much.  If the planet warms slightly, some areas may become more desert-prone, but others will be opened up for longer growing season, for example northern Canada and Siberia.  In short, again we don’t know, despite many people thinking they do).


6.  If the climate change will be bad, is there anything we CAN do about it?


(Immediately stopping the increase in CO2 addition to the atmosphere is not realistic unless you wish to slaughter a huge percentage of the human race.  There are what, 7 billion people on the planet now?  They all need energy in order to live.  They need heat and light and food and water.  These things require energy and virtually any use of energy warms the planet.  To stop or reverse the CO2 increase in the atmosphere would require a return to the dark ages, or alternatively, technology that does not currently exist.  A more important question is:  What can we do to cause the least suffering for humans?  The ‘end members’ of the answer are these:


a.  We cut back massively causing gigantic economic dislocations which leads to increased poverty and starvation in the 3rd world (because energy use is intimately linked to standard of living), and as a result the global temperature rises 1 degree F LESS than it would have had we not acted.


b.  We do nothing at all and live with the full consequences of any climate change.

My point is that as with all things, it is not a choice between ‘perfect’ and bad.  It’s a choice of where along the line between ‘a’ and ‘b’ to end up so as to minimize suffering and damage.  There is no ‘easy button’ where we all stop driving cars and take the bus to work and everything works out fine.  All solutions lead to suffering and damage, including those proposed by environmentalists.  The question is which solution minimizes the suffering.
As you can guess, I’m an AGW sceptic and it is not something that worries me very much.  I’ll leave this section with a few reasons why:


1)  I have lived through many proposed ‘crises’ such as AGW and each has been created and fostered by some people who wished to exert control on humanity, and many others who had good intentions.  In the 1960s the world was full of dire warnings about impending mass-starvation across the globe, even in America, because the Earth was simply not capable of sustaining more than 3 billion people.  Computer models proved it would be so.  But the assumptions were wrong, including the fact that they didn’t take new technologies into account, and the crisis never came to pass….now we have 7 billion people and except where wars or despots intervene, most all get fed, even to the point that food prices are so low that growing food is virtually uneconomic in America. In the 1970s the media and our leaders screamed that the planet was running out of oil, and in ten years it would all be gone.  I am still ashamed that I believed their foolishness – I can remember getting into a big argument with my mom that we shouldn’t be running the air conditioning in the car because it made us use more gasoline.  But there was lots of oil left, and the ‘scientific consensus’ was wrong again.  Also in the 1970’s we were told that Global Cooling was a crisis.  I lived a few blocks from the National Center for Atmospheric Research in Boulder and their chief scientist, one Stephen Schneider, roamed the scientific world warning that the earth was cooling (as it did between 1940 and 1980, despite man’s activities), and that we were in danger of a new ice age that would see glaciers advancing down out of Canada and pushing the rubble of skyscrapers from the sites of Montreal, Boston and New York into the Atlantic Ocean.  Again, this was believed because computer models made by peer-reviewed scientists predicted it.
In the 1980s all we heard about was acid rain.  Canadians screamed that every lake in Ontario and Quebec would be lifeless because of pollution from the industrial heartland of the USA which fell on Canada, killing trees and poisoning lakes.  But it never happened.  Maybe we put a few filters on smokestacks, but I’m sure our industrial output is today pretty much what it was then, and people still flock to Canada to go fishing.  And most the recent crisis prior to AGW was the hole in the ozone layer.  Recall that when the hole got big enough, it would let in damaging radiation which would kill the plankton in the oceans and destroy the food chain.  Yes, we did the right thing and stopped using Chlorofluorocarbons…..sort of…they’re still made and used in the 3rd world.  Heard anything about the impending doom from CFCs lately?  Maybe it wasn’t so impending after all.  Oh yes, then there was Y2K.
The point it, no generation has passed through this vale of tears without being told they needed to worry about some impending doom, and usually they were either being lied to, or the danger was being exaggerated.  (As an aside, and I have no desire to offend, but another reason I am sceptical is because of the moral standard many but not all radical environmentalists adhere to.  Few are Christians, few believe in truth or transcendent right and wrong, and therefore have less reason not to lie or manipulate in order to advance their agenda.  That doesn’t mean that Christians never lie, or that non-Christians always do, but it nonetheless causes me to be wary).

2)  The evidence for AGW as I’ve said is largely model-driven, and the old saying ‘garbage in, garbage out’ comes into play.  In areas of extreme complexity and where data are lacking, scientists are forced to make assumptions, which are almost always wrong.  On top of this, models are always simplifications, and so they don’t accurately reflect reality and therefore are wrong more often than not when used for making predictions.  Recall that I spend 8 hours a day making models, just as the climatologists do.  My ‘subject’ is the sub-surface, not the atmosphere….it’s orders of magnitude less complex!  And yet I’m wrong about the presence or absence of oil 5 times out of 6!  Climatologists are wrong whatever predictions they make….the question is ‘how wrong?’


3)    As mentioned, Geology gives me a bit more perspective than most.  Most environmentalists suffer from a ‘utopian’ world view, which can be described as believing that all would be well if it were not for human presence.  They believe there is a ‘perfect, balanced standard’ for the environment that it would return to if it were not for the damaging influence of humans.  As a Christian and geologist I differ.  As a Christian I know that there is no perfection left on this earth and I won’t try to ‘restore Eden’ when that is not possible.  As a Geologist I know that the earth is constantly changing, that it has been much hotter and much colder than it is now, and it will continue changing whether man affects it or not.  It has suffered unimaginable catastrophies that wrecked havoc on the environment throughout time without man’s assistance, and survived quite nicely.  
12) How do some of the people you've worked with justify drilling? In what ways does drilling help people?
This is a bit of a pejorative question (a big word I learned recently, that means ‘casting blame).’  Forgive me if I get a bit snarky in my response.  But have you never seen one of those little demonstrations (usually sponsored by Exxon or Shell of course) which shows the average American family in their average American home and then starts taking away all the things they rely upon, use or enjoy, in order to demonstrate what their lives would be like ‘without oil and gas.’
So we start with the car disappearing of course, and now we’re walking or cycling everywhere and long trips to visit friends and family are out, (oops, no rubber for the tires).  No more airplanes of course.  I guess our only transportation is by animal or by coal-fired (polluting!) train.  Now all the plastics disappear from our family’s house (plastics are made mostly from natural gas).  Everyone is now heating their homes with firewood of course, (except for a lucky few in the Pacific Northwest who have hydro power), and the pollution from that is killing thousands in the major cities as it did in Pittsburgh prior to the use of oil and gas as heating fuels.  Now all the synthetic fibre clothing disappears (close your eyes!), and we’re back to wearing only wool and cotton (growing all that cotton is going to displace a lot of food production and where are we going to run 100 million sheep!).  Now half the food in the house disappears because it has to be delivered by truck.  Now much of the medicine disappears, and a few family members die, because many medicines are petroleum derived.  Oh, and we need to take more food away because natural gas is a key component in cheap fertilizer which was helping us avert mass starvation on the planet…until we did away with drilling for it.  And now we lose the frame and roof of the house, because oil and gas were used to power the mill that shaped the lumber for it.  And actually we have to lose the electric lighting because all the copper and other metals necessary were mined by heavy machinery using gasoline.
You get the picture.  So in answer to ‘how do you justify drilling.’  My rebuttal is ‘how do you justify NOT drilling.’  Life in the world prior to the widespread use of oil and gas was brutal, dirty and short…not the ecological utopia that environmentalists portray it as.  Do you really want to live life as it was in 1900 (average life span about 42, I believe, and most everyone did manual labour)?    

Barring a stunning technological development, there is an almost inviolable law on earth.  High energy use goes hand in hand with high standard of living.  People who do not have access to energy at competitive prices (meaning oil and gas) almost always suffer from a specific problem.  We call it poverty.
13) Is the Kyoto protocol a viable means of standing up to global warming, or should it be rewritten? Why do you think the U.S. hasn't signed it yet, and are the countries that have signed it living up to their agreement? Otherwise, how does the U.S. compare on environmental stewardship? 
I don’t know too much about the Kyoto protocol, but what I do know violated my ‘common sense’ test, and so I hold it in extreme suspicion.  As I understand it, at least in Canada, the protocol in about the year 2001 had the goal of returning greenhouse emissions to 1991 level by something like 2010?  I suppose it has been changed now, but that was the gist of it.  
Let’s take Canada’s population at 30 million people in 1991.  Now, the population of Canada is growing at about 3% per year.  So in 1992 there will be about 31 million people.  But they can’t use any more energy, or emit any more CO2, than the 30 million people did in 1991.  So maybe they all get very enthusiastic and caulk their windows and insulate their houses.   And combine a few trips to the store.  And they meet the target.

But 1993 rolls around and now there are 32 million people.  And they can’t use any more energy than the 30 million people did in 1991.  Everyone has caulked their windows and insulated their homes, so there is no savings to be made there.  So now we’ll ask more people to take the bus, and everyone has to turn down their thermostats to 68 deg F.

But in 1994 we have 33 million people.  Where do we get our energy savings, so that we can allow the newly arrived million people to use any energy at all?  Quite soon, (long before you get to 2010) unless you have dramatic technological breakthroughs that allow people to use energy very, very efficiently, a growing population demands a huge reduction in quality of life if energy use is not to increase.

That is why the US has not signed it.  Because its demands would never be met, and to try to do so would demand forcing people to live extremely restricted lives, if even then the goals could be met.  A country such as Germany, with a declining population can sign off on Kyoto, look like a hero, and not bat an eye at meeting the targets.  A growing nation such as China or the USA can’t even come close.  And so you are reduced to doing silly things like ‘trading emissions credits’ which accomplishes nothing.

Some countries will sign Kyoto because they are big polluters (e.g. China) and just a small effort will yield a huge reduction in emissions.  The USA however has a pretty efficient energy infrastructure.  Most of the ‘easy gains’ of insulating houses and such have already been made.  If you know what an ‘asymptotic curve’ is, the energy saving curve is asymptotic…..steep at the beginning and then flattening out.  Initial gains are easy for countries such as China, but for countries farther along the curve, making any additional gains involves huge effort and sacrifice.
The USA has been wise to not sign Kyoto because it is a farce that pretends that something is possible when it is not.  Politicians can push for it and thereby appear to ‘care about the environment’ but in my opinion it is a farce.

14) How do we create a new economy that honours conserving, rather than consuming?
We already have one, and thank God we don’t have to ‘create’ it.  I truly shudder when I hear you talk as if someone needs to take control of the world economy in order to save us from environmental disaster.  If you are so willing to hand over power, what other rights and freedoms are you willing to give up because your television tells you the world will end unless you do?  We have only to go to the former Soviet Union to see what happens when men ‘create’ economies.  Two years ago I was in Berlin and rode the train through the old East Berlin.  Fifteen years after it’s liberation from communism, it still looked worse than any slum I’ve seen in a major American city.  

The system that we have that works best is capitalism, or as Dave Ramsey likes to promote, ‘redeemed’ capitalism, meaning capitalism with Christian values behind it.  The best steward of a plot of land is me, the owner, not the government.  I see a lot of that here in Norway.  You might expect the public areas to be clean and well maintained, given that this is a socialist nation.  But they are filthy, unmown and full of trash.  It’s because of a mindset that the government does everything and it is not my job as a resident to pick up trash, it’s the government’s job (and government does only about 3 things well).  People spend extravagant amounts of time on their own manicured gardens and yard, when the public park next door looks horrid….because it’s not theirs….it’s everybody’s….and nobody’s.
So conserving involves giving people a stake of ownership in the land.  Most farmers are smart enough not to poison their soil.  Most ranchers are smart enough not to let their stock denude the land they own.  Private property ownership is a first and key component to taking care of the land.  Yes, there are those who abuse their land….and so we need to have strong regulations that keep stupid people from fouling their own and others lands as well.
I think promoting Biblical values helps as well.  Conserving rather than consuming comes about when your heart is right about your possessions and money.  If you understand that all wealth and possessions are ultimately God’s and your job, as given to you by the Creator of the universe, is to take good care of them, they you become ‘conservative.’

But there is an assumption in your question that consuming is bad and I’m not sure I agree with it.  Humans are naturally consumers and made that way by God.  We consume air and water and food.  We have been given intelligence and bodies that are capable of creating by ‘consuming’ natural resources and making them into other things that have more utility and value than the original resource.  And that increase in functionality and value leads to wealth creation and a general rising of living standards for everyone.  So I disagree that consuming is wrong per se.  The problems arise when the consumption adversely affects others.

Americans are great at creating and consuming.  I think that with proper regulation, can co-exist with protecting and maintaining natural places for people to enjoy.  That’s where the regulation comes in.  I think the USA does a pretty good job of cordoning off National Parks as ‘absolutely don’t touch’ and then having other areas such as National Forests, which allow for multiple use, including resource extraction.

But ultimately I believe in the Adam Smith’s invisible hand of the market place.  The free market ultimately rewards those who conserve…those who spend and consume the least to accomplish the most.  Capitalism rewards the efficient.  The invisible hand just needs some regulatory help along the way from ‘redeemed capitalists’ to ensure things don’t get out of hand.

15) What is a more effective means of getting people to take care of the Earth in your opinion: focusing on Global Warming, and the economic and health benefits of taking an aggressive stance on that issue, or going for a less-practical, and more romantic approach that addresses moral obligations for saving the earth and works to focus on the hope humans can have for a better planet, where people are connected with Nature better?
As humans we are ultimately sinful and selfish, so you are always most likely to succeed when appealing to self-interest.  I would not respond to either of the above approaches, because as I’ve said I do not believe AGW is any more urgent a crisis than were the last 4 or 5 media-hyped urgent crises that turned out not to be neither urgent nor crises.  But your generation may have a greater percentage of people who have been convinced, for better or worse.  I would still count on self interest as the best approach, as cynical as that sounds.  I think most people who have become concerned about AGW over the last decade have become so because they see images of flooded cities and 15 tornadoes simultaneously devastating Chicago and malarial epidemics throughout America because of invading mosquitoes….and they don’t want to end up in the middle of that.  Environmentalists have their biggest allies in the media, who are never constrained to tell the truth.
The romantic approach can work as well, though.  As I said, most people have been taught that the world was a wonderful place before humans and industrialization and we all wish that were true at times when we’re sitting in a traffic jam breathing exhaust fumes.

16) As a Christian, I feel that my faith calls me to protect the environment, how effective is it to use faith as a means of calling people to save the environment?  How do you or others respond to a spiritual calling such as this?
Tucker, I’m certainly not going to say you are wrong to believe that God wants you to protect the environment.  There are many people who say they are Christians, but who have beliefs which contradict God.  But this is not one of those cases of course.  Believing that the environment should be protected is certainly not proscribed (forbidden) by God’s Word.  So I can be in agreement that God calls you to this, even if we might place different levels of importance on it in our lives.  That’s an important starting point for any discussion on Christian values.  There are indeed areas where it must be said that if a person holds to a belief they cannot be of God, (as in ‘I believe torturing babies for fun is morally ok’).  But then there are areas where God’s word to us is less clear, or where he assigns different callings to different people, and in these things ‘Good men and true’ can differ and still be brothers.  Very probably there are things about the environment, economics and politics that you and I will not agree on, but they are peripheral to our faith and we remain brothers in Christ.

Personally, I agree with you that there is some Biblical precedent for being an environmentalist, but it is not a frequent or important topic in God’s Word.  Yes, God gave humans dominion over all the Earth in Genesis and instructed Adam to tend the Garden of Eden.  Beyond that I can’t come up with much in God’s word that encourages taking care of the environment (I’m not saying it isn’t there, however I’ve seen some text stretched unmercifully and hammered into twisted shapes to make it say something ‘environmental.).
Now is the environment not mentioned in scripture for the same reason blood transfusions aren’t….because it has only become an issue in an age of technology?  Well, perhaps.  But I think there were great threats to the environment in Biblical times as well through wars and overpopulation and farming/ranching practices.  But little mention of ‘maintaining environmental balances.’

Perhaps then this ends up falling in an area where you draw conclusions from other clear instructions from God.  So you don’t pour oil in the rivers in Ecuador, not because you want to maintain a pristine environment, but because you recognise that all belongs to God and because you love your fellow man and don’t want him to have to take his drinking water from a river with an oily sheen on top.

So ‘selling’ environmentalism by packaging it up with faith is a little difficult.  I know it’s all the rage these days, even now making its way into evangelical churches.  But I suspect in that case you are appealing more to the influence of the media on Christians than on a clear sense of moral urgency imparted by scriptures.

Two other concerns at making environmentalism an important part of faith:


1)  For me, the most important thing in life is rescuing lost souls.  The vast majority of human beings whom I encounter every day are going to spend an unending eternity separated from God, in (depending on how you read it) a greater or lesser amount of agony, rather than in unlimited joy in the presence of God.  What more important effort could I expend than to tell them about and encourage them to accept God’s gift of eternal forgiveness through the sacrifice of His divine Son Jesus?  In the light of that, I find it hard to spend time and effort and resources trying to reduce the annual average temperature of the planet by 1 degree in the year 2120.  Now, of course you can use that argument to dispense with just about everything (including drilling for oil or feeding the poor), but I do feel that worrying about the environment has to come after worrying about people’s salvation.  Now, if you can combine the two……..not as you’ve hinted at, but the reverse, to reach out to people who are interested in the environment and teach them about the One who created it and sustains it….well that could be very exciting!!

2)  Steven Covey says ‘begin with the end in mind.’  To twist that a little, I have to keep the ‘end’ in mind, and that is that ultimately this Earth and all that it contains, will disappear in a flash.  No more jungles, no more rainforests, doesn’t matter how much CO2 is in the air at the end.  Animals do not have souls, so it doesn’t matter – ultimately – if there are any whales left when Christ comes again.  Nice to have, but the universe goes on without them if we kill them all off.  It’s our loss if we do, and I vote ‘let’s keep them!’  But this is a perspective that sets Christians apart from non-Christians.  Arguably it can go too far and God doesn’t want us to treat his creation like a disposable tissue.  But we can err on the other side as well.
17) How much of role do you think the government should have in fixing the planet, and why?  How are individuals supposed to help?
Government is a leech on the butt of any country.  It is incompetent and does nothing well, apart from building highways and raising an army.  I would think that the worst thing you could do if you really cared about the environment is to turn it over to the government.  I hope I haven’t made my self unclear.    (
As I said before, people care for what they own.  Give people private property and most will take good care of it.  
How can individuals help?  Take care of your own.  Set a good example.  Insist that companies run clean operations – instead of insisting that they do nothing.  You know how:  Stockholders meetings, the press, etc.  Hold our feet to the fire that we conduct our operations cleanly.  Be critical of everything you read in the press and realize that they are not neutral but have their own agenda.

I think I’m done!  Please remember again that from question #6 on we have been definitely in the realm of ‘Gary’s opinion.’  Happy to answer questions, hear your opinions or even meet you in back of the school after 7th period for a no-holds barred fistfight!

Cheers!

Gary
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