


Sustainability

sus-tain'a-bil'ity [s es t U-bi-h #ee] n.
1. Capable of being sustained. Capable of being

continued with minimal long-term effect on the
environment.

sus-tained, sus-tain-ing, sus-tains tr.v.

1. To keep In existence; maintain.

SIMMONS & COMPANY

INTERNATIONAL



Crisis

critsis [krahy-sis] n.

Yy 1. Astage in a seqguence of events at which the
trend of all future events, esp. for better or for
worse, Is determined; turning point.

2. A condition of instability or danger, as Iin
social, economic, political, or international
affairs, leading to a decisive change.

SIMMONS & COMPANY

INTERNATIONAL



NAre We Sustain
Becoming Profound Topic

Many looming problems threaten our well-being.

. Climate Change Health Care ’
’
Budget Deficits Financial Crisis ’/ -
374 China/lnd
e Poverty Growth

— - Malaria
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Etc.
, = Etc.
Etc.



Problem List Ignores
Greatest Looming Crisis: Energy

Y Is use of oil, gas and coal
sustainable?

Y If supply shrinks, how do we begin
using less?

Y Is plan to restrict use realistic and
remotely possible?

Yy What unforeseen consequence of
having less usable fossil fuel will be
biggest surprise?
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Fossil Fuel Key To
Socl etyoO0Os Sust al

YV Fossi | fuel s created our np
y' Shortages of oil, natural gas or coal can quickly shut
system down.
y' Shortage of all three Is catastrophic.
Yy We rapidly run short of too many critical items:
i Potable water n
I Food
I Communications | To | i st but alfew Ak

I Abllity to travel
I Healthcare services

—
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The Risk Of Fossil Fuel Sustainability
Not On Any Radar Screen

Yy This crisis is low/non-existent on most problem lists.

Yy Energy experts are focused
on reducing en
footprint, managing glut,
creating new generation of
green energy and R&D to
stimulate better energy
efficiencies and renewables.

Yy All are important, but trivial compared to risk of
sustainable supply.
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All Three Fossil Fuels
Are Precious Resources

y' Coal (dirtiest energy source) creates - e
50% of worl doéos el ect ' ; -
Y Natural gas (cleanest/most efficient) RS |
creates only pure source of instant e,
heat and wet gas liquids create el e
petrochemicals A chemicals A pharmacy, etc. a
y' Black oil (highest density and storable)
creates transportation of people,
food and goods. ~~
Y
If only one could survive, MI'
hard to pick which! e
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All Face Shaky Supply Future

Yy AiResource endowment o esti ma
but solid data is shaky on all three fuels.

Y Resource endowment assessments are educated wild
guesses:

i They are Avolumetric estimateso
I They lack much verified data

.

[
!

They have little quality variance

" They are worthless in translation to usable energy flow
" They ignore vast army of services and equipment needed to

create energy flows

N

RESOURCE ENDOWMENTO i s an
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Seri1 ous Chi nks I n

Yy Most of <coal e no

obvious:

I Black coal largely depleted

I Remaining high quality coal
seams very thin

I Brown coal is dirt-laced with
coal specs high volume — .
creates small amount of electricityand ~ « =« © 4
coal is inherently dirty w i Aagtt A UNRL

i Transporting brown coal crushes B e b A R
railroad tracks i

i Coal-fired power plants are fartooold = .

@
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Chinks In Natural Gas Armor

y' Natural gas is most precious, clean and efficient but,
natural gas fields peak fast.

Figure 4. Major Sources of Incremental U.S. Natural Gas
Supply, 2006-2030 {trillion cubic feet)

y' Decline rates are ferocious. .

y* Conventional sweet gas largely
depleted. )

y' Large structures not really .
Anexpl ored. o :

16

Yy Most remaining gas is sour and =%, ...2° ™ = = &
tainted.

y' Shale gas is mostly hype T it depletes fast, not easy to
produce and basin plays have uneven quality.

SIMMONS & COMPANY

INTERNATIONAL



Oi'l 0os Chi nks Are WM

y' Crude oll probably peaked in 2005.

y' Onshore oil peaked in 1980.

Yy Light sweet oil with high flow rates is almost gone.

y' Crude streams are heavier, more sour and contaminated.

Yy Heavy oil s turn i nto Ajunk <c

Yy Too much remaining usable oil comes from super-giant/giant
oll fields. All are old.
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Why Do | Think Crude OIl Peaked
Four Years Ago?

Table 11.1b World Crude Oil Production: Persian Gulf Nations, Non-OPEC,

The data Is overwhelming.

The decline rates of too many
key fields are too high.

Too many producing countries
are now Iin decline.

New fields are all smaller:
I Peak fast

I Decline at ferocious rates
I Harder to find

There is no solid evidence
supporting why we did not [ EEEI N T e LRI RS

.
and Saud| Arabia Is Induded In “Fersan Guil Nafions.” Disirict of Columbia
ReREViss. NA=hiol avalabie. — - =Mot appicatie. E=EStmale. Web Page:  See hiipiwie o, doe goviemewmenimer el for all avaladie
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Stark Data On Global Crude Supply

Figure 11.1 e World oil production by source in the Reference Scenario

© 120
o

M Crude oil - currently
producing fields

0 0 Blls/Day

2000 68,496 -. Observed declines

2001 68,101
2002 67,162

2003 69,434

2004 72,493 Source: IEA World Energy Outlook 2008
2005 73,737 } All-time record

2006 73,461

2007 73,006

2008 (E) 73,791 (With shaky data for 1.8 MMB/D growth)
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The Cost Of Keeping Crude Production Flat

Upstream Spending ($mm])

Average Spending
1992 - 1999 = $60 Billion
2000 - 2004 = $115 Billion
2005 - 2008 = $285 Billion

WTI {USS/bbl)
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Aging Crude Production Base

Sour ce: i Gi ant oi | Field Decline Rates & Their I nfl uence On The Wor
Oil Production i Mikael Hook, Robert Hirsch, Kjell Aleklett

Source: IEA World Energy Outlook 2008
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