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The Real Issue:
Peaking Is Not Running Dry

Debate on when oil supply might peak has been extremely
controversial.

Optimists argue the issue is silly or years away.

Their support: It has never happened and too often
predicted.

Each time the future looks bleak always darkest before dawn.
Undiscovered reserves does not mean they are not there.

Oil and gas resources are genuinely non-renewable.

Using 28 billion barrels a year is a lot.

Peaking is different than running out.
SIMMONS & COMPANY



Is “Peaking” An Important
Question/lIssue?

Usable energy is the world’s most critical resource.

Without modern energy we have:
— No sustainable water, food or health care.
— 5/6 of world still barely uses any energy.
— 5/6 of world is still growing fast (too fast?).

Peaking means growth is over.
Peaking Is generally transition to serious decline.
The issue is world’s biggest serious questions.
Peaking of oil probably then means gas, too.

Answer is an emphatic “YES!” SIMMONS & COMPANY




Why Does This Issue Evoke
Such Controversy?

Peaking suggests a bleak future.
It also suggests high future energy prices.
Neither are pleasant thoughts. 20/

Human nature likes pleasant thoughts.

Crying wolf is bad business unless
the wolf is at the front door.

By then, the cry is too late.
Crises are problems that got ignored.

All great crises were ignored until it was “too late.”
SIMMONS & COMPANY




Why Is The “Answer” So Deceptive?

If the peaking threat is real, why Is the answer so
hard to ascertain?

Data and methodology to estimate total
energy resource Is

hazy/fuzzy logic. N
al

Current decline rate data is
even hard to find.

Peaking turns out to only be clear through a “rear
view mirror.”

By then, an alternative or solution is too lateMMONS & COMPANY




Conventional Wisdom Became:
Do Not Trust Conventional Wisdom

The “Voice of Energy” is the IAEE.

Their mantra “circa 1990s”:
— Growth energy demand is suspect.
— Energy supplies are surging.

— Moore’s Law will bring prices
considerably lower.

— OPEC is obsolete/non-sustainable concept.

Their common belief:
— Be wary of conventional wisdom.
— This was our big mistake 25 years ago.

— We will never make this mistake again.

This belief became “conventional
wisdom.”

SSIMMONS & COMPANY



The Generals Were Fighting
The Last War

m Big mistake in energy “circa 1980/1981":
— QOil was going to $100 or more.
— Demand growth was insatiable.
— OPEC was omnipotent.

m What we all missed:

— Oil prices had already grown 10 fold.

— Nuclear energy was at the front door.

— Fear of $100 oil finally created conservation/efficiency moves.
— 10-year E&P boom created surplus in supply

m “Preventing this mistake again” became Public Enemy #1.

SSIMMONS & COMPANY



What Really Happened To Oil Demand

m Global demand fell in 1974/1975.
m Global demand grew from 1970 to 1978.
m Global demand fell in 1979 to 1983.

m Global demand then began to grow again.

m Collapse of FSU created illusion of demand stagnation.

m Rest of the world’s oil demand (and energy) grew and grew.

1986:
1996:
2002:

53.9 Million B/D
67.5 Million B/D
73.2 Million B/D

SSIMMONS & COMPANY




What Really Happened To Oil Supply

m Former Soviet Union supply collapsed.
m North Sea had its second boom.
m Deepwater became the new frontier.

m OPEC remained the swing producer.

1986 1996 2002

Oil Supply (MMBOE/D)
Non-OPEC 421 437  48.0
Non-FSU 286 353  36.8

Growth: 6.7 Million B/D 1st 10 Years (Low Prices)
1.5 Million B/D Last 6 Years (High Prices)

SMMONS & COMPANY




Growth Engine (Excluding FSU)
Petered Out

m North Sea peaked.

m Latin Amerl
m North America (excluding h Il) peaked.
m Africa (excluding deepwater
m Middle East (excluding OPEC) peaked.
m The FSU was the last BIG surprise.

SSIMMONS & COMPANY




Was The FSU Recovery Real?
And Sustainable?

Low oll prices caused Ruble to collapse.
Subsequent high oll prices created an FSU bonanza.

67% of 2000 to 2003 non-olil supply gain was FSU’s
oll recovery.

Some of this increase unlikely (bad data).

Some of this increase was one-time gain.

No significant FSU exploration yet (too expensive).
Logistical bottleneck creates limits to growth.

It is dangerous to assume this miracle continues.
SIMMONS & COMPANY



Cost To Create New Oll Supply Soared

m \While conventional wisdom believed
“Moore’s Law” was alive.

m Real costs to maintain flattening
supply soared.

m 1996-1999:. 145 public E&P companies

— $410 billion to keep production flat
(30 Million BOE/D).

m The Big Five: $150 billion spent in
1999 to 2002 to barely grow production
(16 Million BOE/D).

m The Big Four: 2002/2003
— 1Q 2002: 14,611 Million BOE/D
— 1Q 2003: 14,544 Million BOE/D

SMMONS & COMPANY




We Never Obsoleted Dry Holes

m Reason dry holes dropped so much: We drilled far
less wells.

m We also stopped most genuine exploration.

m Exploratory dry holes still very risky.

— U.S. statistics )

— North Sea statistics

— Angola statistics . It is still hard to
— Eastern Canada statistics find new oll

— Caspian Sea statistics
— Middle East Statistics

SSIMMONS & COMPANY
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Dry Holes As A Percentage Of
Total Exploration Wells
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Depletion Was The “Missing Link”

Reason supply flattened
(or peaked) was not lack of
effort and no new technology.

The industry had many great
successes.

They were not enough to
offset depletion.

'5.::__ courtesy of World El

Qilfield technology created a depletion rat race.
— Smaller new fields were found.
— Technology allowed them to be commercial.

. : : SIMMONS & COMPANY
— But we raised decline rates to amazing levels.




Wells/Fields/Basins Really Do “Deplete”

m Simmons & Company’s Texas natural gas supply study:

— January 2002: 2001 vintage wells - 30% of total supply.
7% of new wells - 49% of total supply.

— January 2003: 7% (the giant wells) had declined by 82%.

m Cushing Field: Biggest find in Western
Hemisphere since Prudhoe Bay.

— 1991/1992: Almost hit 500,000 B/D.
— 2002: Struggles to stay above 200,000 B/D.

m Forties Field: It still produces approximately
500,000 B/D of fluid.

— Qil peaked at 500,000 B/D.
— Oil is now under 50,000 B/D.

SSIMMONS & COMPANY
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When You Top 50% Of Remaining
Resource, You Peak

Many scientist agree that peaking always happens once
the best 50% is gone.

But deciding on the right number is very difficult.
Total energy resources is still a mystery.
Recoverable percentage of resources is function of cost.

Technology to gauge resources absent seismic is 100
years old.

Even a drill bit test leaves many guestions.

So the debate continues.
SMMONS & COMPANY



Some Examples Of lllusive Data

m USGS N Argentina)

— Re erves: 600 million to 17 hillion

m Cana All 1s well until the 6th well.
ritten off.

m KMG’s Leaden Field:
provides new data on re

s on line production
complexity.

m Center Basin gas in Green Rl In: 3to 5 times

less?
SIMMONS & COMPANY




Hindsight Is A Wonderful Analytical Tool

m Some events are unpredictable
until “after the fact.”
— Weather.
— Death.
— Peak net worth.
— The future of anything important?

m Peaking for even a well is only proven “after the fact.”

m Predicting peaking of energy has been an illusive
art form.

SSIMMONS & COMPANY




U.S. OIl Experience Is The
Classic Example

1956: Dr. Hubbert predicts an early 1970s U.S. peak.

1970: It was obviously wrong when U.S. set new record
(when U.S. peaked).

1981: 9.6 million B/D at peak was 6.9 million b/d after
drilling boom.

2003: 9.6 million base now close to 3.0 million B/D.

U.S. was the Saudi Arabia of 1956.
We had great statistics.
We had total transparency.

SSIMMONS & COMPANY



U.S. Natural Gas Experience Is A
New Case Study

m 1999: National Petroleum Council

projects supply growth adequate il
to increase gas use by 36% G S
In 2010. Meeting the Challenges of the

Natian's Growing Natural 6as Demand

m 2001: Drilling boom fails to budge supply.

Uolume |
SUMMARY REPORT

m 2003: Natural gas faces a crisis -
U.S. and Canada in decline. i

What We Missed:

Subtract unconventional supply growth and
base gas peaked in early 1990s (at 50 Bcf/d)
and is now approximately 35 Bcf/d)

SIMMONS & COMPANY




The North Sea Experience

North Sea had all world class operators
and state-of-the-art technology.

Its peak was assumed to be years
away in 1996/1997.

In 1999, U.K. sector peaked.
In 2002, Norwegian sector peaked.

North Sea has world’s best field-by-field
production data. Seeing peaking is
easiest in the North Sea.

E il

Few people seemed to study the data.

Peaking is easy to ignore. SMMONS & COMPANY




The Caspian Sea Experience

Early 1990s: “Caspian is the next
Middle East.”

2001: 20 out of 25 dry holes
dampens enthusiasm.

2001: Kashgan discovered:
Greatest field in decades.

2002: BP/Statoll quietly sell their
14% ($800 million).

2003: BG quietly put their 17%
on the block ($1.2 billion).

What do these original partners know?
Or dO they merely Wa.nt tO SIMMONS& COMPANY
spread wealth?
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Thank Heaven For The Middle East

The non-Middle East OPEC producers are also
past peak.

Algeria/Libya could still grow, but are too small to
offset everyone else.

Only the Middle East could logically expand to
replace declines elsewhere.

Middle East transparency is an oxymoron.

But some data does shed a little light.

SSIMMONS & COMPANY



Middle East Energy Is The
“Promised Land”

m “All roads lead to Rome”

m Future for oil and gas: Rome is the Middle East
m Abundant reserves

m Cheap to produce

m Still extremely unexplored

m If the rest of world is “long in the tooth,” thank
Allah for Mecca!

Are we sure this Is true?

SSIMMONS & COMPANY



Middle East Oil And Gas Is
Not “All Over” The Middle East

Middle East covers an enormous land mass.

All of oll and gas (as we know it today) iIs compressed
Into a “Golden Triangle.”

All the great finds happened years ago.

In the past 3 decades, exploration success has been
modest (at best).

Is this because no one looked very hard?
Or because there was not much else to find?

Could the King, Queen and Knight rule be “intact™?

SSIMMONS & COMPANY



800 Miles

The Golden Triangle
All Of The Middle East Oil And Gas

Energy Triangle
<
%, 7% Of Middle East
) Surface

SIMMONS & COMPANY
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Relative Size Of The Middle East
Golden Triangle
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If “All Roads Lead To Rome,” Once
There, Saudi Arabia Is Home

m Saudi Arabia became most important oll
exporter once U.S peaked.

m While often not trusted, Saudi Arabia has
constantly tried to become world’s most
trusted supplier of oil. (It is all they have.)

m Saudi Arabia Is assumed to hold virtually
limitless amounts of cheap oil.

SSIMMONS & COMPANY



Saudi Arabia’s Oil And Gas Challenges

= No major exploration success since _
= Almost all its production comes from S | S
very old fields. i T SN

m  Almost every field has high and rising
water cut.

m Ghawar, the world’s largest field,
Injects 7 million b/d of seawater to
prop up the reservoir pressure.

m Qutside “North Ghawar,” permeability
and porosity are hard to find.

m  Some key fields never worked. ‘o

= Others are watering out. P AR

m |t takes “fuzzy logic” to plan for Saudi
Arabia’s future.

S AULDPI ARABILA
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What Saudi Arabia’s Real
Energy Costs Might Be

/)
/
m Saudi Arabia is no longer a low cos cer.
R B
m Lifting cost must bgyrising en
4 -
A\ 4

-

= Natural gfindi sts are extremely high.
Ny

o at is di Arabia’s “right price” for oil?
s anyone really know?

SSIMMONS & COMPANY




The Optimists Were Wrong

m While the optimist/pessimist
(Economists vs. Scientists)
debate rages on, the jury has
decided optimists have lost.

m Too much real data now proves
their total thesis was wrong.

— Supplies never surged.
— Demand did grow.
— Prices rose instead of falling.

m Does this prove the pessimists
were right?

SMMONS & COMPANY




The Pessimists Might Also Be Wrong

m Most serious scientists worry the world will peak
In oil supplies.

m But most assume the day is still years away.

m Most assume “non-conventional” oil will carry us
through several additional decades.

m They were right to ring the alarm bell.

m But they might also be too optimistic.

SSIMMONS & COMPANY



Non-Conventional Oll Is
Too Non-Conventional

Light oil is easy to produce and convert into
useable oll.

Heavy oil is hard to produce, extremely energy
Intensive and very hard to grow rapidly.

3 of America’s 9 largest oil fields are
100 years old.

Heavy oil can last forever.
But it is very hard to get out of the ground.

And it takes remarkable amounts of energy to
convert into useable energy.
SIMMONS & COMPANY




What If | Am Right?

Peaking of oil cannot be predicted accurately.
But the event will occur.

My analysis leads me to worry that peaking is at hand,
not years away.

If | am wrong...then, | am wrong.

If | am right, the unforeseen consequences are
devastating.

The world has no “Plan B” if | am right.

The facts are too serious to ignore. SIMMONS & COMPANY



The Pessimist/Optimist Debate
Started Too Late

Club of Rome humanists were right to raise
“Limits To Growth” issues in late 1960s.

Then, time was on the side of preparing
“Plan B.”

They, like Dr. Hubbert, got dismissed as
“Chicken Little” or “the Boy who called
Wolf.”

Campbell, Laherrere, Ivanhoe, Deffeyes,
Youngquist, Bakhtiari, et. al. took up the k
cause but got scorned too often. |

But at least the debate began, once again.

Was it “too little, too late?”

DOMELLA H. MEADOWS/DENNIS L. MEADOWS

JORGEN-RANDERS/WILLIAM W. BEHRENS III
- A POTOMAC ASSOCIATES BOOK




We Need A Sputnik Wake Up Call

In 1957, Sputnik woke up the
western world.

By 1969, we had man on the moon.

It was not easy, but the job got
done.

Could an “Energy Sputnik” create a
similar wake up?

Is it too late? Is there a Manhattan
Project or an Apollo Program that
would work?

Image courtesy of World Energy.
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Reliable Energy Is World’s #1 Issue

Creating reliable and affordable energy opens the door to solving
the problems of water, food, health care, etc.

Without reliable energy, all other
needs stalled.

World is still growing:

— 5 billion people are either still
parents or yet to be that old.

— 5 billion people use little or no energy.

If oil peaks, the world’s issues look
very different.

courtesy of World Energy.

Thank heaven the debate began (even if too late).
SIMMONS & COMPANY
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