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Trillion Btu

Energy Consumption by End Use Sector
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Thvolught sierdyreolms. e n e

NWe need mor e e ne CangcoRhnitps strorgly Sumportshs .
development of alternative and renewable sources, like solar, wind and
geot her mal power |, bi ofuels, and ot
fuels 7 oil, natural gas and coal i as well as more nuclear power.
Alternative energy cannot come on line fast enough at the scale required to
replace these sources, not for deceée

-James J. Mulva
Chairman and CEO ConocoPhillips
January 13, 2009, National Press Club

ARenewabl e energy and clean burning na
strateqgy the world needs to create a ¢c

- T. Boone Pickens and Ted Turner
CEO of BP Capital and Chairman of Turner Enterprises Inc.
August 16, 2009



Oklahoma Solutions to the Supply Debate

OK Power Supply No-brainers
A Natural Gas
A Wind

A Geothermal
A Demand-side Management/Efficiency

What about coal and nuclear???
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U.S. End Uses of Natural Gas
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Why Natural Gas?

A Abundant domestic supply supports
iIncreased utilization

A Cleanest Fossil Fuel Generationi 50%
less CO2 than coal

A Only available backup for renewable
generation

A Challenges
I Price Volatility Requires Hedges
I Losing the policy battle in DC



How to Win the Policy War

A Address the misconception that natural
gas Is scarce

A Agree that carbon emissions need to be
reduced

A Encourage alternative energy
development

A Embrace energy efficiency and demand
programs



Natural Gas Wins the Policy War
and Rigs Stay Active
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A perfect partner for natural gas?
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from 1000 MW of new wind development

e Indirect & —
Induced Impacts

Construction Phase: "
.+ 1,650 new jobs

- +$141 M to local

~ economies

- Operational Phase:
~ +250 local jobs

-+ $20 Mlyr to local
economies

i

All jobs rounded to the nearest 50 jobs; All v ter than Construction Phase = 1-2 years
$10 million are rounded to the nearest million Operational Phase = 20+ years



Transmission Is the Key

A No major improvements for 30 years

A Needed for renewables AND efficient,
reliable, cost-effective baseload electricity

A Provide economic benefit like the
Interstate highway system

$$$ Who Picks up the Tab $$%



Renewable Portfolio Standards

www.dsireusa.org  / September 2009

WA: 15% by 2020* VT: (1) RE meets any increase 'RI/IE:R‘?’EOE/C‘)’Wb%’ 22%?9
MN: 25% by 2025 in retail sales by 2012; EWTREEL-010Y]
. 0,
MT: 15% by 2015 (Xcel: 30% by 2020) (2) 20% RE & CHP by 2017 [p NH: 23.8% by 2025
- 10% by 2015 MI: 10% + 1,100 MW | p MA: 15% by 2020

p OR:25% by 2025 (large utilities )*

it by 2015* + 1% annual increase
5% - 10% by 2025 (smaller utilities) i

(Class | Renewables)

[ Wi : varies by utility; NY: 24% by 2013
: 10% by 2015 goal |RI: 16% by 2020
| CT: 23% by 2020 |

SD:

p NV: 25% by 2025

IA: 105 MW p OH: 25% by 2025 A
1 10% by 2020 (co _-ops & large munis)* WV: 25% by 2025* A
Lol - 250
e p IL: 25% by 2025 = 5 0 B |
Y < chizgnnos | p MD: 20% by 2022

p CO:20%by2020 (ous) | YORRSESSEER AN  |gEgr=—¥ : 1 | p PA:18%by 2020 A]
CA: 20% by 2010 |l UT: 20% by 2025* KS: 20% by 2020 S VA: 15% by 2025*

p MO: 15 % by 2021
QP AZ: 15% by 2025 | p DE: 20% by 2019* |
A p NC:12.5% by 2021 (IoUs) ‘ DC: 20% b ‘
> p NM: 20% by 2020 (I0Us) 10% by 2018 (co -ops & munis) p . 20% by 2020 &
10% by 2020 (co -ops)
.G TX: 5,880 MW by 2015
A
[H1:_40%by 2030 ] /\ 29 states & DC
have an RPS
. _ e 6 states have goals
State renewable portfolio standard p Minimum solar or customer-sited requirement
State renewable portfolio goal ~k Extra credit for solar or customer-sited renewables

6 Solar water heating eligible A Includes non-renewable alternative resources


http://www.dsireusa.org/

Geothermal Heat Pump Systems

€ ar e t he-efftew, tenvieommentadlyyclean, and-cost
effective spaeeonditioning system

€ produce the | owest carbon
source effects, of all available spacéditioning technologies

(U.S. EPA)



Geothermal Heat Pumps
Transfer Heat Efficiently

400600% Efficient



Geothermal Heat Pumps

A

Statue of Liberty Gift ASHRAE Headquarterdtlanta, GA Galt House Hotel Louisville, KY
Shop

Harvard Librarg Cambridge, MA French Laundry ResNapa, CA

Yale Art Bldd New Haven, CT Gaillardia Office8 Okla. City California University of PA

Hirschfeld Tower_

Commercial Buildings


http://upload.wikimedia.org/wikipedia/commons/3/3c/Yale_Art_and_Architecture_Building,_October_20,_2008.jpg

