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BENTEK Energy, LLC, 32045 Castle Court, Ste. 200, Evergreen, CO 80439 

303-988-1320 • pbennett@bentekenergy.com 

Porter Bennett is founder, president and CEO of BENTEK 
Energy. Founded in 1985, BENTEK is a leading analytics firm 
specializing in the US natural gas market. 
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Independent Producers Association of Mountain States 
Natural Gas Committee, and 
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Journal, American Oil Reporter and other publications. He is 
also a frequent speaker at GasMart and other natural gas 
industry forums. 
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traders in the energy industry, including majors, independent 
producers, pipeline companies, utilities, as well as the largest 
energy hedge funds, financial institutions and industry regulators. 
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Alaska's Natural Gas is America's 
Resource For Enhancing Economic, 

, Environmental and National Security 
"II! C v .... _"""C"_'_"', .. _, c, -, • ..." ".,' r' • The Alaska Gasllne Inducement Act_' 

-Global competition for imported energy 
-Growing population, long term economic growth 
heighten worldwide demand 
-Environmental consequences of development, 

. extraction, and use of other resources 
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The Energy Mix for 
the United States 
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Large Changes Have 
Occurred In Fuel Sources 

~'to:" i! -"~-:::it..;~:..;.,. ,",,~~~ .... ,......,..";;..c_ ........ _.~ _____ ."-.., ---." ... <......, The Alaska Gasllne Inducement Act-..... 
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No Free Lunch: All New Sources of 
Energy Have Their Own Unique Environmental 
Challenges: Biomass/Water 

.~SGSYE'Il6." t. k.,,,r~r'.,_ 
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The USA Today 
I==ic"'-""""""'===='''''''''''=' ,-. co" "---~-"~ <'~ .--- .- -.' -.. .... - .• '-' •. '.' •• The Alaska Gasllne Inducement Act....:::=: 

• How have things changed since the 
legislature approved the AGIA license? 
- Global economic downturn with associated rapid 

decline in oil and gas prices 

- Rapid expansion of unconventional (shale) gas 
supplies in USA 

- Policy shift limiting access to lower 48 federal lands 
for non-renewable energy production? 

- First authoritative Arctic oil and gas assessment 

- Increased likelihood of carbon regulation 

6 



N 
W 

"" o 

u.s. Gas Well Drilling down 45% 
in Last Year 
I" " ........... ~"'.;..,:_ ..... o.- __ , __ -."- .. '"_. • .. ... •• -~ -.. _-- • The Alaska Gasllne Inducement Act~ 
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Economic 'Recession' /~' 
• ::. iF::::;' ~ ._, ...... >' -., ~~ ,...-:0...--",_. .- '---.. -.--. - .. -~ . The Ala.ka GalUne Inducement Act-====: 

Jim Mulva, Chairman and CEO ConocoPhillips, 

March 13, 2009 - Petroleum world. com 

"Costs are coming down pretty dramatically, " (Mulva) said. "When we say defer, we're not talking 
years, we're talking months, quarters, maybe up to a year. " 

Speaking about the Denali Alaska gas pipeline project, proposed last June by ConocoPhillips and 
BP, Mulva said President Barack Obama has identified the 4 Bcfld project as a means of reducing 
US dependence on foreign oil. 

The pipeline would bring North Slope gas down to a pipeline in Alberta for transport to the Lower 
48 states. "We know it's going to get far more federal attention, " he said. "Obviously, Alaska would 
like to see it go. " 

Mulva repeated the partners plan a 2010 open season for gas deliveries; first gas deliveries are 
eyed for 2019. 

While current gas prices have led ConocoPhillips to cut back on its Canadian operations, Mulva 
discounted the low prices as a roadblock to the pipeline project's development. 

"You can't look at gas prices today," he said. "You have to look at prices 10 years from now." 
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Both Lower 48 Unconventional and 
Alaska North Slope Gas are Needed 
for America's Future 

~~-, ';;":.~;-.;.;.-",,:.,,"; '., ~-
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Total U.S. natural gas production in 
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2009 EIA Forecasts for 
Natural Gas Prices Accounts for Growth of 
Unconventional Gas Resources 
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Development of New 
Unconventional Gas Resources 

.... ~ .'"'_.".,'-_,.~-"'- .N_''''- __ - •..• - ._.-.--'- The Alaska Gasllne Inducement Act_ 

"Declines [in North America] are expected 
to accelerate after 2030 coinciding with the 
increase in LNG import volumes. Black & 
Veatch expects near-term production 
growth in the Rockies and shale plays to 
offset declines in the Gulf Coast and other 
Lower 48 production basins." 

- AGIA Findings and Determination; Appendix G1 ~ AGIA NPV 
Report 
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Shale Gas Provides About 5% 
of Domestic Production 

1-' S ~i.~";;'.;"'rr"-"'''''''~· '~"'~-~'--~-"'~-'- '--~, -,. --~-"- .... -- . The Alaska Galline Inducement Act~ 
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Wyoming Gas Reserves & 
Production History 

, " , "" --".'''''''''''' '''' .--~.~ -~-,~-•. ,'" -. - -. - , .. - "", -"-',. -.", " The Alaska Gailine Inducement Act~ 
Courtesy of USGS 
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Lower 48 Shale Gas Plays 
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I 

Lower 48 Shale Gas and Alaska North 
Slope Onshore Gas 
b ~ .. --'"~~.""'~.-.... .. -... -- ~.. .... . . - .. - . ~ .. The Ala.ka Ga.llne Inducement Act~1 
i 

• Onshore North Slope Gas (at AECO Hub) 

$3.00 - $4.25 
(USGS, AGIA Finding) . 

• Lower 48 Shale Gas (NYMEX) 

Lowest - $4.20 

Medium - $6.64 

Highest - $11.50 
(Bank of America) 

• Today's lower drilling and steel costs and future 
technological development enhance economics of BOTH 

Source: Bank of America, USGS and AGIA Finding 
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Arctic Alaska and 
Russia at the Top 
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Undiscovered, Conventional Gas 
Resources of the U.S. 

! It';'- -"'-.-'.' - -- -.v. -" - ".~""", ___ "", ___ ~,_ ,' __ -

Alaska total 
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. The Ala.ka Gaillne Inducement Act~ 
national total 
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Undiscovered Conventional 
Gas Potential 
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Potential for Undiscovered 
Petroleum in Arctic Alaska 

-l:ISGS./'MMS o;;o_._~,.. __ ,~_ •... -.. ,- .'.' . . The Alaska Gasllne Inducement Act ......... 

Mean Estimates of Undiscovered, Conventional 
Natural Gas in Arctic Alaska 

(trillion cubic feet) 
Non-

Associated Associated Total 
Gas Gas Gas 

. Onshore & State Offshore Areas (USGS estimates) 

. NPRA 61.35 11.68 73.03 
Central North Slope I 33.32 I 4.20 37.52 
ANWR, 1002 Area 3.84 4.76 8.60 
Subtotal 98.51 20.64 119.15 

21 
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Central North Slope Economically 
Recoverable Gas USGS , - , '" !" ,-
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Economically 
Market Recoverable Gas 
Price (trillion cubic feet) 

($/MCF) Sc. 2 

2 0 
3 0 
4 10.9 
5 19.9 
6 23.7 
7 25.2 
8 26.2 
9 27.1 

10 27.6 
Based on mean 

estimates of technically 
recoverable oil resources 

Scenario 1 - No Gas Market 
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North Slope Gas 
Potential DOE 

!' ........ .,j--ii'li' ." ... _~;..~.:......., .•• ,.".--+,...---_ - ... -- - ---~ . The Alaska Gasnne Inducement Act~ 

Estimate of undiscovered 
technically recoverable 

conventional natural gas 

Estimate of 
economically recoverable* 

natural gas reserves 

Location 
(Trillion Cubic Feet) (I nlhon Cubic Feel) 

Mean Mean 

National Petroleum Reserve, Alaska 

Central North Slope, State Lands 

ANWR 1002 area 

TOTAL Onshore P'oiential 

Chukchi Sea 

Beaufort Sea 

Hope Basin 
? 

TOTAL Offshore Potential 

73.0 

37.5 

8.6 

119 rCF 

76.8 

27.7 

108 TCF 

TOTAL 227 TCF 
TCF 

3.8 

Data Sources: Regional Resource Assessments from the U.S. Geological Survey. http://eneray.usgs.govlalaskaJ and 
Minerals Management Service htte:flwww.mms.goYlalaskalre/reports/2006Asmtl 

°NETL This study did not Include Hope Basin. 

31.0 

33.3 

1.0 

66.3 TCF 

50.0 

21.0 

71.0 TCF 

137.3 

pdOB 
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Alaska's North Slope is 
Very Under-Explored 
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Courtesy of USGS 
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Unconventional Gas Resources 
(continuous resources) 

., .•.•• ,. -",.,~ •• c •. , .... __ The Alaska Gasllne Inducement Ae:t~ 
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Alaska North Slope ,Vatural Gas Hydrate 
Assessment Results 

,===±T" " ,,~"'~_~~=_h.',_~~~,_,., __ --.. . ..' .-.- - .. -.. ,,'" The Alaska Ga.llne Inducement Act==:!; 

[BCFG. billion cubic feet of gas. MMBNGL. million barrels of natural gas liquids. Results shown are fully risked estimates. F95 
represents a 95-percent chance of at least the amount tabulated: other fractiles are defined similar/yo Fractiles are additive. 
assuming perfect positive correlations. NGL. natural gas liquids; TPS. total petroleum system; AU. assessment unit.] 

Total Undiscovered Resources 

Total Petroleum System Field Gas (BCFG) NGL (MMBNGL) 
and Assessment Unit Type 

F95 F50 F5 Mean F95 F50 F5 Mean 

Northern Alaska Gas Hydrate TPS 

Sagavanirktok Fonnation 
Gas 6.285 19.490 37.791 20.567 0 0 0 0 Gas Hydrate AU 

Tuluvak-Schrader Bluff-Prince 
Gas 8.173 26,532 51.814 28,003 0 0 0 0 Creek Fonnations Gas Hydrate 

AU 

Nanushuk Formation Gas 
Gas 10.775 35.008 68.226 36.857 0 0 0 0 Hydrate AU 

Total Undiscovered 
Resources 25,233 81,030 157,831 85,427 0 0 0 0 

Source: USGS Fact Sheet 2008-3073 26 
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Alaska's Arctic Natural Gas: 

Critical Bridge) to a Sustainable 
Future 
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United States Energy Consumption by Fuel Carbon Emissions 
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Impact of Carb,on Regulation on 
I Natural Gas Demand 

~&:l ~,,~ t::~~~~ -~~.----.-"""""- - .. -,". -.... -~-. The Alaska Gasllne Inducement Act ........... 

In a Carbon Managed Growth ease, demand is 14 Befld more than the 
B&V AGIA Base Case 

• Policies and legislations designed to curb Green House Gas could reduce dispatch and construction 
of coal-fired generation facilities in favor of natural gas fired facilities, resulting in demand increase 
from the power sector in the US 

• All resources, including renewables, nuclear and IGCC with CCS and gas fired combined cycles are 
all needed to meet electric demand growth. Gas demand from the power sector will grow from 19 
Scfld in 2008 to 29 Scfld by 2030, with a CAGR of 2% 

• Total demand in US lower 48 states is 12.1 Scfld higher than SV's AGIA Sase Case by 2042. 
Canada demand is 2.3 Scfld higher in the Carbon Managed Growth case 

120 120,------------------, 

I B&V AGIA Base Case I I Carbon Managed Growth 
100 1 100 +I~~~~~~~~~~~~~~~~~~~~~~_ 

80 1 80 +1 ~~~~-

iS01 ••• I •• HIIIIIItM~~Ml i so 

40~ H H H H H H H H H H H H H ~ 40 

20 1 __________________ 1 20 

b 1- - - - - - - - - - - - -,- - - - -, a 2008 2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2008 2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 

[IIIiCanadian Demand.-Residential & Commercial 0 Industrial I!J Power G8n8ratiorl"! • Canadian Demand • Residential & Commercial 0 Industrial Ii] Power Generation 

Source: Slack & Veatch Analysis 28 
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Multiple Different Sources of Natural Gas will be 
Needed to Meet Lower 48 Demand Growth 

" 

"1 ""~"""'~ ~"~.~""",'..-',, ••.• ,- ., "~ '. - .""" The Ala.ka Ga.llne Inducement Act=1 

AdldlO~OOI11l<a1~ l~«3) OmlPolrits <a1mli mors IUIl11lcol11l"sl11l~iol11l<a1~ IPrOdiIUlC~oOI11lS ~mm ~Ihls U~ 
OS I11lSCSSS<a1U)f 0111l ordisr ~o mss~ ~Ihls ~owsr ~8 dism<a1l11ldi gro~1hl 

• Additional LNG imports will be needed to meet the demand growth; 6,4 Bcfld by 2042 in the Carbon 
Managed Growth scenario 

• US Production will average 58.3 Bcfld from 2022-2042 in the Carbon Managed Growth case, which will be 
7.8 Bcfld higher than the B&V AGIA Base Case. Recent developments in shale discoveries in Haynesville 
and Marcellus indicate greater production potentials from these unconventional resources. The production 
growth can be considered as a proxy. 

• Canadian production continues to decline in both cases. In the Carbon Managed Growth case, Canadian 
production is 3.7 Bcfld higher than in the B&V AGIA Base Case, which may approximately reflect the 

rowth potential in the Canadian shales ' 
120 I 

B&V AGIA Base Case Carbon Managed Growth 
100 t-I--------------'----------j 100~1--------------------------------------------~ 

80 I r""""""1 f 80 I r-lH 

" ~ 60 ~ 60 

40 40 

20 jl-.l.}--lj 
20 

01--2008 2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 '01--- • LNG 0 Canadian Productlon [J U~ I-'roauction 

29 
2008 2010 2012 2014 2018 2018 2020 2022 2024 2026 2026 ---0s---- 2034 2036 2038 2040 2042 

• LNG 0 Canadian Production [] Lower 48 Production I 
~ource: Black & Veatch Analysis 
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Impact of Carbon Regulation on 
i AECO Price Forecasts 

... 'I "'5 .,~"" b; 'iI$: $!Sit.1Si L l'; _.~...",--~~,.....~L_~ ~ -- .• _,!'+,-_'-_ -_r The Alaska Gasllne Inducement Act ....... 

• The Carbon Managed Price Comparison at AECO • B&V AGIA Base Case and Carbon Managed Growth Scenario 

Growth case has $14.00 

sufficient supplies from -B&V AGIA Base Case 

-Carbon Managed Growth Scenario 

North America to meet $12.00 

the high demand from 
$10.00 

both unconventional 
production and slightly ~ $8.00 

higher additional LNG l!i 

! 
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... 
g $6.00 
N 

• North American gas 
price is projected to 

$4.00 -_ .. _--------------------

have a higher price $2.00 

path than in the AGIA 
base case $0.00 
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Liquid Natural Gas (LNG) Imports 
Current and Forecast Volumes 

'~k.ill._~_~._~~"._"" __ '" ,- ----~~-~-- _ ._i ). -..~_,,. '_'. 
',>,' -.' 'The Alaska Gasnne Inducement Act_ 

LNG import volumes have experienced little net change since the 
legislature approved the AGIA license 

Total US LNG Import Volumes 
July 2008: 

December 2008: 

5~ 

4-

3-

2-

1-

31,019 mmcf 

30,708 mmcf 

HistDry Prqjections 

Canada 

o '- r Mexieo -1 -

~---------------L-------------------
1990 2000 2007 2020 2030 

Net U.S. imports of natural gas by source, 
1990-2030 (trillion cubic feet) 

Source: EIAAnnual Energy Outlook 2009 

,-------
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More Recent .EIA Price Forecasts for Gas Predict 

Higher Long-term Prices for 
Natural Gas in the U.S. 
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Atigun Gorge North Slope Alaska - Along the Gasline Route 

Photo taken by David Houseknecht USGS 
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Historic AECO Basis to Henry Hub 
(Monthly Averages) 
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Source: AGIA Finding 
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How Horizontal Drilling & Fracturing 
Technologies Are Changing Natural 

Gas Markets 

Presented to: 
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• • 
Key Points 

=- The Energy World has changed. Technology has 
unlocked unconventional gas resources. 

=- Natural gas should no longer be viewed as unavailable, 
unreliable or too expensive. 

=- Due to unconventional gas production, the US has 
become supply long, prices are falling and consumers 
will benefit. 

=- Burgeoning supplies are overwhelming the nation's 
pipeline capacity, driving prices even lower. 

=- The production growth creates an historic opportunity 
to use gas to quickly and significantly reduce our GHGs 
and reduce our consumption of oil and other high 
emission fuels. 

• 
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• • 
Presentation Outline 

:- us Supply Explodes: What happened in 2008 

:- Why It Happened: Impact of technology innovation 

:- What are the Impacts? 

:- Recent Activity 

:- Conclusions and Implications 

• 
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Who Is BENTEK? 

Distribution of Customers 

• Majors, Producers, Mktrs,lndustrials 

• Pipelines, Utilities, Midstream 

o Financial and Hedge 

• Government, Associations, Consultants 

:- BENTEK is the leading energy 
analytics firm 

:- We provide: 

• Daily assessments of the US 
natural gas market fundamentals 

• Analysis of major market 
developments 

• Near real-time Market 
Fundamentals Data 

• Consulting and Advisory 
Services 

:- Over 200 clients include producers, 
marketers pipelines, banks, LDCs and 
end users 

• FERC 

• MMS 
• State PUCs via NARUC 

~B~~~ ________________________________________________________________________ __ 
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"" • • • Growth Was Greatest In The Non-
Conventional SUIY!!Y Regions 

Average Daily Production 
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$1 Trillion On Exploration Since 03 
i p.,. ., ", • beo .• ,.,,' .. d • • . ,,,.,".'" ...• ' .. ' 

U) 200 
c: 
0 180 

-Canada 

m 160 w 
DUS -c: 

140 0 -cu 
120 ... 

0 -
~ 100 w 
c: 80 - $75 -c: 
Q) 60 E -I/) 40 Q) 

> c: 20 -cu 
:s 0 c: 
c: 

<C 2007 2008 2003 2004 2005 2006 
, 
~8ENTEK. Source: Oil and Gas Journal, Penwell Publications 

Energyu.c ' lJ . , ; 

10 



2378 

60-leV\! 

90-oea 

90-des 

90-unr 
90-JeV\! 

Lo-oea 

Lo-des 

Lo-unr 

LO-JeV\! 

90-oea 

90-deS 

90-unr 

90-JeV\! 

90-oea 

90-des 

90-unr 
90-JeV\! 

'\70-oea 

'\70-des 

'\70-unr 

'\70-JeV\! 

£o-oea 

f-----+--+---+-+--+-----"-+--f----+ £o-des 

o 000 000 0 o 0 0 0 000 0 I 
~ 

(0 ~ N 0 CO (0 '<t N 
....... ....... ....... ....... ~ ~ ~ ~ 
~ ~ ~ ~ 

(n~811\111\1/$) 9:l!Jd qnH AJU9H 

UJ 
() 



N 
W 
--J 
\D • 

( 

1 I. 

:Io'8ENTEK 
Enetpyu.c 

4/8/2009 

• The Geography of Production • 

\,-

"11:-

L. , 
c, ' 

l' 

__ 2-

Is Changing 

I 

,;," ) ,,' 
,~:; - '., .:. 
,p .!tJ, 'J" , ~.If1_, 

._!.~ . I ~ ,jrrp i' ,,\, I • 

'fIN... . ,,--.if " 
'Jf.'Y."; ,'\'." ..... 11 
_~ 1, ',\1 .• , .... ~"' 

--""-....:~. 

2988 

Source: State Oil & Gas 
Commission Reports 

112 



N 
W 
CD 
o • • • Pipeline Constraints Create 

Price Anomalies 
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All Rockies Export Outlets Are 

Constrained 
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"" When Capacity Is Tight, 
Prices Fall 
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Steep Decline Rates Mean That Each 
Well Adds Less Incremental Volume 
Average Daily Production From A Mamm Cr Well, Piceance Basin (Mcfd) 
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Constraints Are Developing In 
The Appalachia Market 
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Conclusions 

:- Natural gas is the GOOD energy news for consumers. 

• 

:- 2008 belied the notion that the US is running out of natural gas. Prices will 
continue to fall and may stay in the $3 to $6 range for many years. 

:- On our current pace: 

• Exploration activity will fall dramatically in 2009 from 2008 levels. 

• 2009 drilling declines will arrest production growth. 

• Because of technology and pipeline constraints, prices will continue to 
be volatile, but corrections will happen more quickly and the range 
narrower. 

• Additional pipe capacity is needed but increased demand must come 
first . 
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Implications 

:- The low cost of natural gas will make alternatives 
economically less competitive. 

:- We are faced with an historic opportunity: US gas supplies 
are sufficient to play the central role in our nation's energy 
policy: 

• It is abundant in the US 
• It is relatively cheap 
• It is relatively clean 
• It is N. American - it provides jobs and tax base 
• Its consumption technologies are proven 

• 

:- State, local and federal government policy is critical to realizing this fragile 
opportunity. 

:- Government policy - whether state, federal or local - needs a feedback loop 
to accommodate market changes. Ultimately markets prevail. 
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