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Presenter�
Presentation Notes�
The iceberg analogy is good.  Most of the problem is hidden.  We don’t KNOW how much oil we have underground.  And broadly speaking, the size of this problem isn’t one that people broadly anticipate or appreciate.�
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Presenter�
Presentation Notes�
The Hirsch Report—”The Peaking of World Oil Production: Mitigation, Impacts & Risk Management,” published in Feb 2005—changed the paradigm.  The focus shouldn’t be on the “when” question, but on the fact that the peak is likely to happen soon enough that we should be working HARD on the transition today (actually, a decade or two ago).�


\/\/orJrJ 1I context
Qeﬂ_}@ 1Ses to the

-

=

f'—#--

= Ihis IS Where you come in

Sproblem

What will
politicians

| sdo when o
8 productior
N declines?

Mayor of
Huntington

DEAC]]


Presenter�
Presentation Notes�
We’re tired of efficiency resembling what Mark Twain described as everyone’s response to weather: “everyone talks about it, but nobody does anything about it.”  (US’s on-road fleet has declined in efficiency during the last 10 years…, from 22+ mpg in 1985 to around 21 mpg today [excluding trucks]).�




Presenter�
Presentation Notes�
Two extremes dominate the landscape: The Doomers vs. The Optimist Club.  Both extremes tend towards unhelpful language.  (During 9/06, CERA’s Bob Esser said to Business Week Online, “from our perspective, peak oil theory is garbage.”�
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Presenter�
Presentation Notes�
CERA has the ear of Congress and the oil industry, yet their crystal ball is just as cracked as many others.  Bad projection back in 2002; or at least, the trend is STRONGLY in the wrong direction.�

http://www.cera.com/home/1,2284,,00.html
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Presenter�
Presentation Notes�
Here’s the contrast between projected production and actual production.�

http://www.cera.com/home/1,2284,,00.html
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Presenter�
Presentation Notes�
1) (at the left, going clockwise) The US Energy Information Administration has a history of poor forecasts.  (The dashed blue line shows where actual production is going vs. where they projected it would go a decade ago.) 2)  NO DECLINE CURVE ever looked like the decline curve they show for the US; it is both impossible and massively misleading.  And 3) gee, wouldn’t you like to have some of that $21 oil they forecast (back in 200) would be the norm today?  They have no vision of the future; they are one of the government’s two primary voices of unrealistic optimism.�




Presenter�
Presentation Notes�
Most folks think that technology will save our bacon.  Technology will help, but it won’t replace the flows we’ve become hooked on…and it won’t help this guy walk on water…�
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Presenter�
Presentation Notes�
Note that Canada’s fraction of gas exported to us is in decline…�
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Presenter�
Presentation Notes�
Daniel Yergin, head of Cambridge Energy Research Associates and Pulitzer Prize winning author, is fond of saying:  “This is the fifth or sixth time we were supposed to run out of oil.”  This both misleads and totally misses the point: we won’t “run out” of oil during this century.  However, we will be producing only some fraction of what we produce today.�
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Presenter�
Presentation Notes�
World’s daily oil consumption.  Then US’s daily oil consumption.  Then US transportation sector’s consumption (2/3) of oil.

The Ethanol Crowd speaks in “billons of gallons per year” which a) sounds more impressive than it is, and b) makes it difficult to compare it to the fraction it makes up of US daily liquid consumption.  We produce about 350,000 barrels per day of ethanol = 1.7% of our liquid fuels daily diet.  That is projected to hit 3% by 2010, then level off.  (More on ethanol from corn later.)�




Presenter�
Presentation Notes�
There is no silver bullet for our oil problem; there are, at best, silver BBs.  And there is a huge range of impacts related to pursuit of the different BBs.�
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Presenter�
Presentation Notes�
Fields peak (+ Prudhoe), states peak, nations peak (US).  We often field the larger or “sweet spots” in a field first, then compensate by finding and producing more small ones over time.  Prudhoe Bay’s production curve was steep on the left, then leveled off due to the limitations of the pipeline and the need to produce the field at optimal rates, then it gradually, steadily declined, despite the application of the world’s best available technology, etc.�
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Presenter�
Presentation Notes�
When you add up the continent peaks, you eventually get a world peak.  This is one scenario forecast by PFC Energy, a well-respected voice in the petroleum industry.  Here they show world oil peaking within less than a decade.�
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Presenter�
Presentation Notes�
When we add in the Middle East’s forecast production, and then total up all the continents, PFC Energy—respected energy analysts with offices scattered in the world—forecast a peak in the 2014 time frame.  Consider that a “best guess,” based on a suite of variables that are beyond anyone’s ability for forecast.  Looking at their suite of forecasts, they seem to point to a peak between 2012 and 2020.�
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Presenter�
Presentation Notes�
--Matt Simmons, chairman Simmons & Co. Int’l: very soon; crude and condensate probably has already peaked.

--Sadad al Husseini, ret. Saudi Aramco VP production and exploration: we’ll be on this plateau for another decade.

--Tom Petrie: probably peak below 90 mmb/day by 2010; “shocked” if we haven’t peaked by 2015.

--E.T. Westervelt et al, Army Corps of Engineers, authored peak oil study; peak is “at hand.”

--John Hess, CEO of Hess Corp. oil company; oil crisis within a decade.

--James Mulva, CEO Conoco Philips, “I don’t think we are going to see supply going over 100 mmb/day.”

--Christophe de Margerie, Total oil co, CEO: “One hundred million barrels a day is now in my view an optimistic case.”

--Shoki Ghanem, Libyan oil minister: “Supply may not increase beyond a certain level, say around 100 million barrels [a day].”

--IFP, France’s petroleum institute: in 2006, said maybe peak at 100 mmb/d by 2015; in 2007, said maybe peak at 95 mmb/d by 2010

--Toyota: goes with Peter Wells’ analysis (within a decade)

--Volvo Trucks:  within a decade

--Charley Maxwell: by 2015—”practically in our laps.”

--Marshall Adkins, Raymond James Assoc.: anticipates a world oil peak within 5 years.

--Professor X. Pang, China Petroleum University; peak around 2012.

--T.Boone Pickens: “we’ve already peaked.”

�
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Presenter�
Presentation Notes�
Note Sadad’s CV here.  He was a penultimate insider.�
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Presenter�
Presentation Notes�
Graphed by ASPO-Ireland in 2003 and published in the Oil & Gas Journal.  I’ve super-imposed what I think is a more likely scenario (since production has already exceeded the forecast).  I suspect the decline will be even more gradual than the ascent, but when deepwater oilfields die, they crash fast.�
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Presenter�
Presentation Notes�
CERA Vision again.  We disagree for two reasons: 1) unconventional oil can’t flow at the rates projected here (more on this later); and 2) conventional oil doesn’t have that much room for growth, due to a wide variety of factors.�
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Presenter�
Presentation Notes�
With admirable insight, Hubbert set the table in 1956.  At that time, in his famous paper “Nuclear Energy and the Fossil Fuels,” he created the construct of peak oil for the US oil industry.  Anyone who breaks trail as he did isn’t going to get it perfectly right for those who follow along many years later, and he’s no exception.  However, he gets more than his fair share of slings and arrows from those who don’t seem to have read his work; for example, he didn’t say that the production curves had to symmetrical or that they had a single peak.  (When he presented his 1956 paper, the two states he used as examples—Ohio and Illinois—had twin peaks and showed a asymmetrical production curve.)  We credit the prize-winning Hubbert for his extraordinary original work, but we don’t focus on his formulae at this time.  Yet at the end of the day, every country will have peaked, as will the world; the timing will be determined by a host of reasons, but ultimately, when it comes to oil production, geologic limits will rule because the resource is finite, despite expanding technology, changing economics, etc. 



Increasingly, the peak oil story is playing out as a mixture of the geologic limits factor (a slowing shifting target) and non-geologic limits (a suite of factors that is growing seemingly every day).�
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Presenter�
Presentation Notes�
When half the Top 21 reach peak or plateau, the era of growth will be over.�
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Presenter�
Presentation Notes�
Green = countries that only have a few years left of production growth before they plateau and decline.

Blue = Countries that are having discussions indicating that they may choose to reduce production in order to leave something for their grandkids.

Red = Nations that still have some years of strong growth ahead of them.

Once a few of these—especially the largest producers—slip into decline, the balance will shift from annual growth to a plateau and then decline.�
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Presenter�
Presentation Notes�
Several of the OPEC nations reached an early peak during the 1970s, then constrained production per the cartel’s strategy.  Additionally, the Iraq-Iran war impacted production within OPEC.  So in most of the OPEC nations, what might have been production peaks reached by geologic limits have been completely obscured by the group’s production targets and other internal events.�
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Presenter�
Presentation Notes�
The last point is least appreciated.  Several OPEC nations are internally questioning whether it is their best interests to meet the production targets forecasted for them by the US Energy Information Administration and the International Energy Agency.  Increasingly, the answer is “no.”�
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Presenter�
Presentation Notes�
--The world’s largest oil company is Saudi Aramco.  Mexico’s PEMEX produces more oil than ExxonMobil as do a number of others (Iran, the United Arab Emirates, etc.).  ExxonMobil is roughly the 13th largest oil company in the world, and the top 12 are all NOCs.

--Russia has been slowing down the flow of gas to European nations, in an effort to get former partner nations (in the former Soviet Union) to pay their fuel bills.  Russia is also effectively forcing foreign oil companies to sell large portions of their operations in Russia back to Russian-owned oil companies.

�
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Presenter�
Presentation Notes�
During our participation in phone teleconferences with the National Petroleum Council over the last four weeks, they appeared most impressed by this point; it didn’t sound as if they had considered it previously, though that could be an erroneous impression.�
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Presenter�
Presentation Notes�
We can’t have a “Thelma and Louise Curve” in which we would nearly run out overnight (ok, a couple of decades).  As movie mogul Samuel Goldwyn once said, “in two words: im-possible.” The decline will be much more gradual, due to geologic limits plus a host of other constraints. Note that the amount of oil under the im-possible dark blue curve is the same amount as under the more realistic light-blue curve; we expect the eventual curve to look like a merger between the brown curve and the light-blue curve. �
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Presenter�
Presentation Notes�
There appears to be a lot of dreaming by proponents, not grounded in reality, about the role that unconventional petroleum and other alternative fuels can and likely will play in the future.  That lack of grounding runs from top to bottom.  There’s nothing wrong with hope, but at some point realism needs to be grounding this line of thinking.  The “when and how much” factors aren’t reassuring and keep receding.

--Peak oil is climate change’s “evil twin.”  Several of these unconventional fuels—especially oil melted from shale and coal burned out of coal—would substantially worsen climate change per barrel of oil produced unless carbon capture and sequestration (CCS) is incorporated from the start.  Yet in the rush to develop these and other fuels, there is the distinct probability that CCS won’t occur—certainly in the early projects—due to the added cost.  However, this very political football is in play, so it remains to be seen how we proceed.  Yet even then, to melt 100,000 barrels a day from the shales of NW Colorado (by heating the rock to 600-700 degrees F for 3-4 years…after “freezing” the perimeter down to 4000’—would require the larges power plant (1,200 MW) ever built in Colorado.  �


Resource Triangle

Conventional Reservoirs
Small volumes that are

easy to develop

Unconventional

Large volumes
that are difficult
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We produce the easy, highest-quality petroleum resources first.  As we drop down the pyramid, production is slow and more energy intensive.  Those are the two key pieces in this “substitute fuels” discussion that are typically ignored: “when and how fast?�


1.0 —1.5 mmb/day by 2015
0.5 — 1.2 mmb/day more by 2015
0.3 to 0.4 mmb/day (foreign source)

. Up to 0.35 mmb/day more
0.1 to 0.3 mmb/day
= 0 to 0.1 mmb/day
= -9-’E1ectr|c:|ty* US: for PIHEVs: O to 0.2 mmb/d
~* OIl from shale US: 0 to 0.1 mmb/day
* Hydrogen: zero (25 fueling stations today)
® Mode shifting US: 1 to 2 mmb/day

Sources: S. Andrews’ estimates, based on public info; * = plug-in hybrids
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Mmb/d = million barrels per day.�
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U. S. oil industry today



Presenter�
Presentation Notes�
Society runs on Net Energy—what’s left over after—not on Gross Energy.�


3tol (mlnlng hlgher EROEI)
3.5 (Shell’s fig.) to 2.0 to 1
-~ Ethanol from corn 1.5to 1 (ave. gov't figures)
® Electricity from coal: 0.35 to 1
e Solar (6 to 1?), nukyalur? cellulosic ethanol? H2?

"

Many of these have ranges. Wind and solar vary with location. Ethanol from corn
varies from irrigated to non-irrigated crops. Primary source: Cutler Cleveland, Boston Univ.
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These are rough figures.  Most are based on research over the years by Cutler Cleveland and Robert Kaufmann (Boston University) and Charlie Hall (State University of New York).  Oil sands figures come from Canadian sources.  Ethanol figures come an average of US sources (1.3 to 1.6); some sources (David Pimentel and Ted Padzek) state that the figure for ethanol for corn is less than 1 to 1.�
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sbandrews@att.net

WWW.aspo-usa.com

Peak Oil News (daily; free)
Peak Oil Weekly (weekly; free)
ASPO-Sacramento conf (Sept 21-23)
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The uplifting mission I was given�
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,Use sclence-based analysis during selection
— Do the hard math on “oil shale,” CTL, GTL, etc.

_"' Renewables

® EOR

® Cellulosic ethanol: prove this up fast, or else...

® \We fiaveto talk about role of population growth
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