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Alaska State Legislature
Senate Special Committee on Energy

Cambridge Energy Research Associates Qualifications

February 26, 2009 » Juneau, Alaska

David Hobbs, Managing Director

Michael Marinovic, Vice President, Consulting

James R. Meitl, Senior Director, Business Development

CONFIDENTIAL
© 2009, Cambridge Energy Research Associates, Inc., 35 Cambridge Parkway, Cambridge, Massachusetts 02142
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The CERA Mission
To provide insight into the energy future...

* Provide comprehensive, integrated research and thought
leadership on market fundamentals, industry dynamics, and
strategy in the energy sector

« Offer unique insights, often well ahead of conventional
wisdom, into the most pressing challenges—economic,
geopolitical, financial, technological, regulatory, environmental,
and managerial

* Help clients anticipate the energy future and make
informed strategic, investment, and market decisions

* Foster a community of senior-level decision makers

Source: Cambridge Energy Research Associates.

An IHS Company
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CERA Strategic Consulting and Advisory Services

* Our Perspective. Concerns over climate change, energy security and
economic development are reshaping the competitive landscape of the global

energy business. Through our unique integrated global energy scenarios and

* Our Approach. Few consulting firms can match CERA’s unique blend of
profound energy industry knowledge, leading research, and hands-on
experience. [n working with our clients on strategy engagements, we
leverage our deep knowledge and market leading research from all parts of
the energy industry.

* Our Experience. CERA has provided the energy industry with advice and
critical insight for more than 20 years. We have a diverse clientele of more
than 400 leading governments, energy firms, and non-governmental
organizations worldwide providing CERA with unparalleled breadth and depth
of experience.
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CERA Advisory and Consulting Services

Insight delivered through analysis of fundamentals, industry drivers,

and strategy

Thought Leadership

Business
Impact and
Implications

T T e st

-\ Industry Structirre .

Industry Drivers
and Forces

| ﬁ ‘Policy, Regulation & Geopolitics -
I - : A Ly - - [ R\

Market Fundamentals and Landscape

CE = . Source: Cambridge Energy Research Associates.

An |HS Company
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Energy Policy Roadmap Components

MPLEMENTATION

Structured Common
Dialog‘ue‘ | Framework

CERA

An IHS Company
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Role of the Market Landscape in Developing
an Energy Roadmap

Defining the Landscape Defining the Policy Choices

* Growth objectives

* Social, environmental and
planning constraints &
commitments

* Outside Linkages

* Geopolitical, economic,
fuel and technology
outlooks

* Supply and demand

projections regionally and e@@

Globally @

* Current Institutional Economic
Structures Competitiveness

Energy Security

Source: Cambridge Energy Research Associates,
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Policy trade-offs Must be Recognized and

Resolved Early on

Environmental
Consequences

- L
& -
+
[
T
! L

Lack of Investment

... China
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Four Key Policy Formulation Questions

Ot 472
' i
|

Who Decides?
Who is consulted?

oL

Which Topics?

What Institutions?

An IH8 Company




568

We have assisted oil and gas clients in
developing a broad range of strategies
across the world.

Corporate

» 10C’s strategy for high-oil price environment
* Independent’s corporate portfolio strategy

» Supermajor's CO2 strategy

National Energy and Resource Development

* National resource plan based on fundamental
gas demand supply forecast

« Create national resource planning and dev't

Business Unit & Regional

+ SE Asia regional upstream gas strategies
» North Sea regional and country strategies
+  West Africa business unit strategies

Exploration & Country Entry

* Middle East country gas entry strategy
+ Atlantic Margin exploration strategy

« Various other country entry strategies

Major Resource Development

+ Caspian region mega investments

+ GOM and West Africa DW developments
+ Major new Siberian resource development

Operating Asset Strategies

« Arctic mega asset renewal strategy

« Mature offshore asset cluster strategies
+ Steam and COZ2 flooding investments

Unconventional Resources

* In-situ and mined oil sands

» Tight gas, CBM and shale gas developments
« New unconventional resource technologies

LNG and GtL

» LNG liquefaction investments

« Portfolio assessment of GiL opportunities
« |0C’s LNG portfolio strategy
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Case Example

Emerging Energy Balance Shift Drove the
Need for Policy Review

Net Energy Balance (Oil & Gas
production minus total Energy
consumption)

2020 ' 2030

Kboe/d Energy Supply & Net Balance

ERA Source: CERA analysis, study data
An IHS Company
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Case Example

Study Embraced the Entire Energy Spectrum

INSTITUTIONAL DEVELOPMENT,
ENERGY SECTOR GOVERNANCE
(upstream, midstream gas, power)

" \ ENERGY
PRICING &

INDUSTRIAL POLICY,
DEVELOPMENT & SUBSIDIES
EMPLOYMENT ISSUES, '
COMPETITIVENESS POWER SYSTEMS ‘
OPTIMIZATION: GAI?“IE:’)SLOTETS,
Fuel mix (Oil, gas, coal, REFINING POLICY,
renewables, nuclear), INVESTMENTS,

Transmission, Dispatch BALANCES @ =g

|

MATURE UPSTREAM OIL & GAS,

VSOCMTED GAS RESOURCES
P .“-":

ENVIRONMENT POLICY ; ENERGY EFFICIENCY
EMISSIONS, CDM, INTERNATIONAL REPUTATION

An IHS Company
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Case Example

Stakeholders were Engaged Throughout

D Joint contribution
from stakeholders

J F M A M J J A S O N
I S I N I S N N I e

Steering Commiittee ® @® @

Working Group @® ® ®

Data gathering (ministry support)

Model Building /analysis P I I N W e D S|

Reporting - Energy Balance booton T Lo e ]

Stakeholder interviews & L P S S N R A D
institutional review

Discuss Present
provisional Final
Reporting final conclusions & | v
recommendations to Ministers Lofesnae vt ]

An IHS Company




006

Case Example

Notional Country Energy Strategies were

Developed to Test Stakeholder views
Notional Country Strategy
1. Policy Focus Restrict / control demand. Depend on neighbours for (8

across all sectors . | supplies lipstrea A

2. Energy Supply Policies.

3. Energy Demand Policies

4. Energy Export Policy / T
/
5. Fuel Mix Policy s As part of the Stakeholder
6. Industrialization / / engagement process, CERA
development policy conducted a workshop to surface

7. Energy User contracts constraints / agendas affecting policy

\
8. Employment \

choic
9. Environm. Policy - olces
10. International Diplomacy T — .
11. Gowvt Regulatory
Approach

12. Foreign companies

o

CERA

An IHS Company
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Case Example

The Study Analysed a Portfolio of Options to
Optimize Future Energy Balance

« Demand side management
* Reduce industrial gas demand
 Convert open to combined cycle

Demand - {-
Led

r ;-.-‘_'u

. ,c;rld mtct’agratlon Energy ‘ Fuel Mlx » Liquid burning for
. D‘:spr?;fcl:ng \ system E Portfolio of 'Dlver5|f' catto y - Ez::\:vables
optimization °pt'm'zat'°" % t?olr(l)so i /e Coal fired power
R P : | * Industrial fuel
to be applied switching
in parallel
. LNG L

» Acceleration
* Efficiency
 Blowdown

* Pipeline gas
 Electricity

“Upstream.

CERA

An IHS Company
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Case Example

Costs of Energy Balance Options were

Compared

¥ | — X X X 4 ;|

Diesel in
_ - power/
Wind refinerie$
Thermal r- _
solar
oo |
é Mature \
= Oilfield gas ‘
~ blowd\wn _ _ ,_
7S o .
*;,; Coal fired Indgstrial
o) power a8 |
U_ o Demand
2 e - Measures
g. Coal for . ,
11T} cement
%
| Open to
O combineg™
cycle
DSM '

1 2 Gas Equivalent Volume Tcf 2007 to 2030

10

12

14
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Qualitative Considerations were Critical ==
in Developing Final Energy Policy
Recommendations

Qualitative

_ Key Questions
Factors to Consider

*  Willingness to depend on neighbours ?

o « Attitude toward existing gas user contracts ?
Strategic Fit

* What value does diversification have (gas or fuel sources) ?

* Is there a strategic upside for certain options

. * What risks or uncertainties impact implementation ?
Risks and

Vulnerabilities * How robust is an approach to different global energy scenarios ?

How might institutional capability influence do-ability ?

Do more radical options exist ?

Alternatives &
Trade-offs What- if certain options excluded ?

An [HS Company
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Case Example

Early Planning for iImplementation was
Recommended

Conservative / prudent planning assuming firm supply and no pipeline imports

2008 2010
' 1

Ind. Gas demand measures
DSM

Open to combined
Industrial Fuel Switching
LNG import

Coal for power

Solar

Blowdown

Pipeline Imports

Electricity imports

Nuclear

An IH8 Company
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Case Example

Identifying the Cost of Energy Subsidies
Assisted Pricing Policy Thinking

Approximate Energy subsidies
relative to market prices $ MM

[M Electricity subsidy (fuel)
Electricity subsidy (direct)
Qil subsidy

Industries subsidy (gas)

2000 2005 2010 2013

$ MM

An {H8 Company
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Identification of Institutional Challenges ===
and Solutions were Important When
Recommending a Policy Roadmap

* Long term sector planning and data inventory

* Policy setting
Governance * Designing and creating new institutional structures
« Allocating responsibilities and following-up
* Independent technical capability

Institutional
Challenges

* Co-ordinating wide range of policy actions
(arising from this study)

* Individual actions are doable, but delivering all
in parallel is a major challenge

Execution

An IHS Company
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Learnings : Key Success Factors for
Energy Policy Related Projects

Tailored, issue driven analysis
— ldentify critical issues to address early on
— Tailor model / analysis to focus on those issues
— Broad remit for recommendations : technical, economic,
institutional, etc.

Build on existing knowledge
— Review existing reports, work with local experts

Seek and build senior Stakeholder consensus
~— Early engagement with full range of stakeholders
— Continue to seek their views as project progresses

CERA’s independence and objectivity
— Flexibility to explore and deliver sometimes sensitive messages
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Selected Additional Energy Policy Experience

* World Bank - Yemen

* Ministry of Finance Economic Affairs — Barbados
» ExxonMobil - US

» Brazilian Petroleum Institute —Brazil

* Government Authority —Pakistan

* Ministry of Petroleum / Sonangol — Angola

* Bureau Of Minerals and Petroleum — Greenland

* Ministry of Energy — Kuwait

* Nigerian National Petroleum Corporation — Nigeria
* General Planning Council - Libya

* Confidential — Middle Eastern Country

» Directorate General of Hydrocarbons — Gabon

« Agencia Nacional de Hidrocarburos — Colombia

* JNOC / JOGMEC - Japan

 SOCAR - Azerbaijan

* Chinese NOC - China

* Government of Kazakhstan — Kazakhstan

* PetroEcuador — Ecuador

» ONAREP - Morocco

An IHS Company
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Recent Strategic Consulting Experience
Related to Climate Change and Clean Energy

An IHS Company

Assessment of Voluntary Carbon Markets. CERA developed a
framework to assess the current and potential future demand for energy
efficiency services, green power procurement and carbon offsets by
businesses to achieve voluntary GHG emissions reductions.

GHG Policy Analysis. CERA developed carbon abatement cost curves
to inform the development of policy and business strategies related to the
implementation of GHG policies.

GHG Policy and Market Strategies. CERA has advised a variety of

clients on the business risks and opportunities related to emerging GHG
policies and markets. |

Investment Strategies. CERA has advised on investment and business
strategies for technology providers and power generators by using a
scenario framework to assess the potential risks and opportunities for
various strategy options.
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CERA’s Scenario Process

INPUTS : SCENARIOS STRATEGY

Factors that will shape Combine inputs into Apply scenarios to

the future alternative views develop and test
of the energy future strategies

with signposts for each

3 Alternative Strategy
Links

Wind-

Scenarios Strategy
Development

Source: Cambridge Energy Research Associates.
50714-1




CERA’s Global Energy Scenarios are the
Backbone of Our Vision of the Future

v

CERA

An IHS Company

ASIAN PHOENIX The center of global economic and political gravity shifts to
Asia. Strong growth in China and India puts them on a path to eventually challenge
the United States for global economic pre-eminence. Piecemeal international efforts to
manage carbon emissions.

BREAK POINT oil supply difficulties limit production growth. Average annual
oil prices surpass $150 per barrel (nominal). Fear of peak oil encourages moves to
enhance energy efficiency and accelerate growth of alternative fuels. Qil loses its
monopoly on transportation. Strong, coordinated international focus on limiting CO,
emissions drives carbon prices and research and investment in clean energy

GLOBAL FISSURES Widespread political backlash against free trade and

globalization, combined with global trade and political disputes and growing security
concerns over ongoing terrorist threats results in lower economic growth and weaker
energy demand. Little to no effort to limit carbon emissions.

Source: Cambridge Energy Research Associates.
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2008 US Scenarios Policy Drivers

CERA

An |HS Company

RPS

Tax
Incentives

Cap-and-Trade

O The 29 existing state

standards remain in
effect but increased
compliance flexibility
temper demand.

Q Federal ITC and
PTC peter out
during the lead-up
to federal cap-and-
trade policy.

1 RGGI continues, followed
by WCI and a program in
the Midwest.

Q A federal program takes
effect in 2015.

Q Prices stay at $20-$35/ton.

Q All existing, proposed

and non-binding state
goals are met.

0 The PTC and ITC
are extended
through the start-
up of federal cap-
and-trade policy
and are slowly
phased out.

Q A federal program starts
up in 2012, requiring a
30% reduction below 2007
levels by 2030 leading to
$100/ton prices by 2020.

U RGGI gets integrated into
the federal program.

1 A difficult economic

environment saps the
momentum behind
state programs.

QO The PTC fails to
get extended past
2009 and the ITC
reverts back to
10%.

Q RGGI continues operating
up until 2018 but prices
remain at $2/ton.

Q A federal program, as well
as additional regional
programs stalil.
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2008

US Scenarios Overview

g

ASIAN PHOENIX

BREAK POINT

GLOBAL FISSURES

Internationat
Outlook

QO Trend economic growth.
0O Continued growth in world trade.

O India, China, FSU, and Middie East
continue development of home
markets.

Productivity suffers from high
commodity prices, reducing long run
growth potential.

increased reliance on multilateral trading
agreements and international solutions
to regional conflicts.

Economic growth slows as
international trade decliines.

NA and European backlash against
globalization.

Focus shifts to national adjustment
issues,

Emergence of resource nationalism.

Technology
QOutlook

0O Technology development dependent
on government subsidies and
demonstration projects.

Rapid pace of technology development
requires more public/private initiative
and risk sharing.

Domestic/foreign joint ventures develop.

Technology development directed
toward promoting energy security
within North America.

Regulatory
Environment

O Continuing experimentation with
alternative regulatory solutions.

0O State challenge federal initiatives.

Enhanced commitment toc competitive
solutions at the federal and state levels.

Move toward multi-state regional
compacts.

States successfully assert regulatory
authority over resource adequacy
planning and infrastructure siting
issues.

industry
Structure

O Continuation of current hybrid
environment with mix of competitive
and regulated entities.

Increasing reliance on private capital
and market-determined retums on gas
and power investments.

Increasing relianca on traditional
vertically-integrated utilities and
command and contro! regulation and
policies.

N

CE]

An IS Company

B
3

Source: Cambridge Energy Research Associates.
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2008

US Scenarios Overview (continued

Sl

ASIAN PHOENIX

Wi

BREAK POINT

S

GLOBAL FISSURES

Recession of 2008-09 is not severe.

High energy prices make recession of
2008-09 worse.

Recession delayed to 2009-10 but is
severe as world trade shrinks.

Economic Q 2011: return to long-term trend growth.
Growth O Slowing population/labor force growth QO Productivity growth slows as capital is Productivity growth well below
after 2020 reduces trend growth. substituted for energy in production historic norms.
process.
G hi O 1.6% CAGR to 2020. O 1.1% CAGR to 2020 due to rising real 1.1% CAGR to 2020.
I;,::vterm U Recession slows growth until 2013. power prices and sharper recession. 1.4% CAGR after 2020 despite
o P
Demand O 1.6% CAGR after 2020 even as Q1.0 /nICtAGRdafter ZIOZ;:) as rla.'::’t ;:‘ricles declining population growth rate.
population growth slows. escalate and popuiation gro slows.
O Near term drivers: demand growth and O Aggressive push for renewables and Need for transmission and
tighter reserve margins. GHG legislation. generation reduced.
I 0 Long term drivers: continued demand Q Early retirement of fossil fuel units and Lower demand growth and greater
nvestment growth, aging plants and accelerated investment in transmission. reliance on domestic coal and
environmental programs. O Investment requirements similar to AP. natural gas.
Q Rising nominal retail rates. 0 2012: Federal GHG legislation begins. Increasing emphasis on energy
0O Some states end retail choice and a Aggressive state RPSs. security and independence.
Policy a.nd reduce renewables targets. O Regional transmission pianning Emphasis on local reliability.
Regulation @ Federal GHG lagislation by 2015. initiatives. Regional climate change initiatives
O Many states move to reassert control O FERC asseris federal authority over abandoned.
over resource adequacy. transmission siting.
0 Focused in generation, transmission, O Strong push for renewables, GHG Low economic growth pressures
and distribution (metering). abatement, and efficiency accelerate government budgets to support new
Technology | O Reliance on government subsidies for smart grid development, technologies.

commercial scale development.

Commercialization of CC&S, PHEV, and
storage technologies accelerated.

Funding for new initiatives delayed a
decade.

CERA

An IHS Company
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State Renewable Portfolio Standards
Driving Renewable Investments

30

30% by 2020 for Xcel,
>25% new wind; mandatory 6-8% by 2015 Al load | | 23.8% by 2025
25% by 2025 for others.* {utility specific); oa {0.3% new solar)
nonbinding goal growth (NH)
Approximately 250 MW of 10% by 2015* | | 2005-12
by 1899 [ vy 30% by 2000;
10% increase
20% by 2025 10% by 2015 25% by 2013; over 2007 total
15% by 2020 1% customer sited capacity by
10% by 2015 2017
25% by 20625 (large utilities); 8% by 2020
5-10% by 2025 o b ND (0.5% solar) 4% by 2009 (MA)
(smailer utilities) AR 0
20% by 2020 SD 16% by 2018 (RI)
{10% for large
municipals and coops, A
including 0.8% solar) uT O 10% by 2010 (CT)
0
VA 22.5% by 2020
20% by 2015 o
(1% solar) i 4 (2.12% solar} (NJ)
i 0 20% by 2019 {DE
20% by 2010 (10U, ESP, o 5
CCA);*™* 20% hy 2017 1% by 2022
(all others); 33% by 2020 i~ 12.5% by |[12.5% (0.386% selan) (DC)
{nonbinding goal) by 20 2024 by .
4% by 2012 and {0.5% solar)]| 2025 V'~ 225% by 2022
15% by 2025, 4.5% from 11% by 2020 (2.5% solar) (MD}
distributed source
10% by 2015
and 25% by 2025; 12% of 2007 sales by
75% from wind 2022%
20% by
- -é 2020 (HI)
b ] State H i inding Goal
. ate Has RPS D State with Nonbinding Goals

Source: Cambridge Energy Research Associates, Database of $tate Incentives for Renewable Energy (DSIRE}.

"Previous Minnesota RPS was a nonbinding goal except for Xcel Energy.

"*Vermont's voluntary standard becomes mandatory in 2013 if it is not met by 2012,

***Califarnia: 10U = investor-owned utility; ESP = energy service provider; CCA = cemmunity-choice aggregatar).

****Wisconsin requires all utilities to increase renewables contributions by 6 percent over the 2001-03 average level by 2015and has a nonbinding goal of 10 percent by 2015.
60502-2_1108

An IHS Company
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Global Energy Scenarios

Dawn of a New Age Multiclient Study

An IHS Campany

Cambiicge Ervegy Résianh ASBOCKTa0 | wivwddm can

CERA’s Dawn of a New
Age study presents three
long-term global energy
scenarios to assess
different paths for global
energy supply and
demand and to help
define key risks and
opportunities for a range
of energy segments and
geographic regions.
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Clean Energy Technologies

Crossing the Divide Multiclient Study

ACERA Muticiiant Sbudy

Crossing the Divide?
The Future of Renewables
and Clean Energy

A AR MULIIARE STy B3t e an inte jratadt
Farowsn for understandingthe cuseel and Lur
£245 2 e D kT :ma;mw;gmrndo;m.
00 tha Imphzation? IoF Somgeny

sampRiye lndzcapa

it oo e

©

CERA

An H8 Company

CERA'’s Crossing the
Divide study presents
three long-term global
energy scenarios to
assess the winners and
losers among various
clean energy technologies
and help define key risks
and opportunities for a
range of energy segments
and geographic regions.
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Muiti Stakeholder Dialogue
Securing the Future Multiclient Study

CJ Acsuemuﬂymv e

-

Securing ’d1e Future

Cambricigr Ervrgy Pessarch Associntes | CERA com

CERA

An IHS Company

CERA'’s Securing the Future
study resulted from an
extensive dialogue between
multiple stakeholders to
understand what was (and was
not) achievable in securing the
benefits of the gas trade
between Europe and Russia. It
identified the requirements to
ensure mutual benefits and
identified the risks to all parties
from failing to nurture a trade
that has benefited all parties for
several decades.
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About CERA

An IHS Company

Leading international energy research and advisory firm
Founded in 1983

An IHS Company

Global presence with offices in 14 countries.

Staff of over 200 professionals including leading energy market,
industry, and geopolitical experts covering all major sectors on
a regional and global basis

Extensive network of distinguished Senior Associates

Diverse clientele of senior executives at leading energy industry
corporations—an exceptional community of strategy and
planning executives—and leading policymakers globally.
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Four Domains of Insight and Critical Information

Security

Product

Energ
Lifecycle rergy

Environment

QR The Source
‘e

. tor Gntical Informaton and Insight

An JHS Company
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If you have any questions about this presentation or
CERA in general, please feel free to contact

San Francisco ®

N .

Mexico City - @)

CERA

An IHS Company

Calgéf_y "

. Cambridge, MA
@

.+ Cambridge, Massachusetts 02142, USA

Jim Meitl
+1 403 770 4522
jmeiti@cera.com

_ R ‘; L Beulng -~
;yv\‘:‘:‘\i' rf . ,-‘ oL "..:::J . j'“ - .. . S

. Tokyo
Washington, DC _ S ’

Dubal R
DR . i Mumbal _ '-_-‘._;z";_-;," '
: o :_‘.ﬁl 1 ,’ /’“\‘

S o .f . Bangkok

_________

Singapore’ . v

@ Rio de Janeiro REER A
S v :
‘ f_.f Johannesburg

55 Cambridge Parkway

www.cera.com
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- 7. on private placements*ls r%t generﬂglﬂ?available to: thevpubllc. An Investment-in a
7 private equlty can’ ‘be’ spe:ulatlve arlg\;can inveive a high' degree of risk: Annvestor

Iy i
i ek .ﬂ-‘i_ﬁ_.._. 2

Ok st

v.&.
investors and does not soficit an%ron from any particulariinvestor], Information .

must be prepared t ;withstand th%possiblll%f a total loss of their investment.
.. There is no- assurance that any private strategy will be successful; and since a
. " partfolio of prlvate equity will Include prlvately helg companies; investors must
P understand the risks associatédiwith the underlylng securities involved. Private
. placemérit offerings are?airalfla“"bf"eidnly to qualified Accredited Investors. They may -
be subject td‘specla!‘ﬂsks in:glg_d_!»ng illlquiditypf thef;lnvestment and volatility, and
~ shoiild be consndered;kong term lnvestments. ‘No investor will be accepted before
. qualification, recelptf a;prlvate placemenl memorandum, and the completion ofa-
’ subscriptlon agreement._, 3 : :

re not for PUBLIC DISTRIBUTION _ .
R BLACK LION ENERGAELP |

T U & SN 4

,fhg‘_ﬁ,ma’t:e ifihl sipre
AN . ‘é n 1.

End!ess Suppl‘y .




o'ra.@verythlng else...

__ﬁé.}'ﬁ ey i:
5 ’

e’ mcapltal of the U S. and yet dellvery

of a low cost engy””solutron to remote villages has

been eluswe | N

Lack of a solutlon tempers growth to these areas and
threatens to’iundermine long term expansion of -

- capltal & growth to Alaska

Alaska is the =e

l xtrlcably tled to its remote

i ‘gs 'materlals for capital creation lies
: - ;:51 . i ‘ . ;
; Endless Supply of ' BLACK LION ENERGAE, LP
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a ".woll’s blg brother yet fuel
'Vlllages are among the hlghest
in the world - hlgher than Central Americaor

ergyfsources yet, ‘even 'WIth' Alaska’ s abundant

the car@up‘ Iy remote areas mexpenswely
- costly transportation -~
- envnronmentally chaileng}gd

e $ﬁ35 to $ 45 per kwh
- too much Iand requlred for'l megawatt of power
- heat value non- existent/llmlted in winter months

- $'25 to $.29 per kwh
ratmg on ‘wind generators is 35%

I St lltand mamtaln relative to energy return
- Iack of‘ene y ‘rld-‘“to ma)umnze return |

BLACK LION ENERGAE, LP

e s . .
e T




environment s
« diesel platform ) - comblged wuth no mterruptlon
o gﬁﬁ- current mfrastructure ‘
e *ﬁ‘ - energy: platform expanded as
7 e . need. dlctates '
- months, not years
~ireasonable costs

+ set- up tlme
e mfrastructure "

- Iow % .

*ﬁ |

green j

- ease of use !

r*’_} i

« ' Endless Supply of ENEBGAE - 20 BLACK LION ENERGAE LP |

929




930

antheridium
{containing sperm)

ocogonium
(cantaining egg)

,— retalned enhanced
“=on sue. at will

= does not requnre outs:de

- mampulate relative to
o - need

f,f% low cost
7 - RWE builds, maintains
i Iocals without Phds

BLACK LION ENERGAE, Lp

-
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National Re;earh rr-ner.g‘%Lab (NRE_ ) spent $450 miilion
studying alternative . biofuels from 1977 through 1995
$25 mllllon of whlch went to Algae research

linton:admlmstratlon cut funding
. ',«f\'»,, f !

'w-s

. BLACK LION ENERGAE, LP




bad ALGAE - ‘massiveg owth:‘”
I|m|ted energy valueﬁ

dunilelia salina
butryoccocus braunu
cymbella
nitzschia

Shanghai, China - the world’s most
populous city, Pacific Ocean 2008

BLACK LION ENERGAE, LP

-

s r a . ; X .
e S PR — = —
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hit with ALGAE "_' _
problems . ... -

to bld a‘fjo word f-‘--mouth & reputatlon was enough.

- toqether Armstrong & Tompkms b!.IIlt j? bllllon in
_ pulp, paper, & energy,in' the southern states - BF =
GOOdI’ICh Duke"Power Bowater Rhone Poulec GE &
“others 2 *, LAREE . D

Q T
?’;‘r.:

Armstr'&ogn ' & Tom”'"'kms had*worked o solve “bad" |

ALGAE. growt__h? mﬂ' oblems for: these companies.

Armstrong &:Tompkins' never had.to put out a resume

- BLACK LION ENERGAE, LP

' PR .
Armstron hysicist eltrlcal engmeer bio- systems
r&proces i - , . co TR
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Armstrong &T mpkms‘@;sned
ALGAE research centers worldwnde

Problem 2 - Oil Extractlon
extracting energy: from: ALGAE s

‘tight’ cell walls(was ﬁ{‘g”siﬂy S
r o - “ %‘i’(g‘é .,- 1

After much researg,ch _personal capltal & trial & error
Armstrong &

El’o_mpki'ns mvented solutions

- Endess Supply of & e - BLACKLIONENERGAELP '
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¥ ‘ 1":;“ ¥ *
i # i
ncub f’ilon unit iri

w %’h AIﬁIAE |s~*‘ R
"de"r to grOd@ué‘e oil & other

GAE b@products

ALGAE b;i'br;ea@tor a' man made,

2 —

.M
nq—’?

LR,

/
f1

i

/
!

i

A

A\

L

BLACK L10N ENERGAE, LP
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of hlgh energy value

Algae £ " DR
%t%e oil&bl product

automatic, _orr%ptr co_ntmlled engine to grow
massive amounts of-ell- a*’what would It Iaak /lke7

the engine would need toﬁbe‘ hlgh tech ultra
durable, made of; thermo—lsolated materlals to
prevent energy Ioss@ ity woulg&need te achieve
optimal. nutnent monitormg, optimal light

i exposure optimal water flow; optimal
co2 &“*’NOx inta )«:hange, and optimal

onl extractlon '
LA ﬁi}
S ff EX 529
,‘ i . . ‘I
End!ess Supply of £} . BLACK LION ENERGAE, 1P
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low cloud‘ point

cleaner oil

| sucks up nasty'gz' sesi

iifi

| sn&im sup,",}y of @ S '.'BLA(ff( LION ENERGAE, LP
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noxlous ga?es%roduced by burnmg
( to harmless orgamc carbons

BLACK LION ENERGAE LP

« jet fuel
. gasoline
plastics -
hydrogen

Ethanol
gﬁ

*
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 sample Algae growth rate

B
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it took 30: hogr; for ALGAE to grgﬂ 20 fold In Armstrong &

. Tompkins bloreactor using thelr. proprletarv nutrient solutlon &

. automation '

u-f 2 Ea i . . H
! . . : AL
- -

i .«-'-s;.u:e;;;_s}}ﬁp:ngfm{g .+ . BLACKLIONENERGAEIP

Armstmng & T@mpkms Bn@reacmr |
[ AT Blereactor i " Others _ ]
Systamm . - open pond system “

{full Avtemetien - partial automation

.+ local wild strains -
_ i! . 45% of oil extracted .

- ¢ using “pressing”
meeds i

cleancr o . less quality oil |
lory © | -+ high cost to produce |
low cest t© byl ", high cost to build ?
eptime] COR intalke . poor CO2 management -
¥ ,’-'J-'-'Eridlas,sl'si{pp!ypfiﬁf_f'ffﬁ’.ié}.‘"n?" - ' BLACK LION ENERGAE, Lp ‘l
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greements

2. South Carolina Power & South Carolma Gas & Electrlc, the
largest power production*companlessln the Carolinas

" e’ C02 and“NOx

< T

o= $13 malhon m tax credits,
- pay for all worker training,
= 250 000 acres for $25 an acre

" o .
Google

940




ALGAE prodducing oil
in enclosed structure:
for village

ALGAE
) processmg plant |

'\r\.“" -

- ¥

Small portable oil
conversion unit
For biodiesel for

;i Dlstént mining opratfon in. need to
clean dlscharge & energy
: fasg’« Ty --

e

941

BLACK LION ENERGAE, LP
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- Southwest. ,U S:% perfect forf growmg Algae low
. cost, but they Iack the capétal .

help prowde the
and the process
h‘e":r hareholders

ﬂf‘q‘.ﬁ &
P
< 3 e %"m é

cake :{ natural drymg, o drymg agents |
fs ;

BLACK LION ENERGAE, 1P
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0|| & cake_

shippi'ng’

conversion @ mﬁaduiar
biodiesel plj_-
dlstr:butlon ‘frdm s‘ |

Lo [

',prroé%”

ol

,,,,,

per annum
285 tons of cake

-1"' -

1%50

i gMaska

$44,980

BLACK LION ENERGAE, LP
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: oil.to Alaska

produ’ctioh“ $085 T
shipping to po
shipping to villages.

conversnon at wllages

' ALGAE eats c,ozj;—» & NOx

B e A
o ;o

ALGAE chemlcally changes C02 & NOx gases into
organic, carbons SR B

-
t
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. $20,000

10 000 tons of COZ whilegrowmg. :
CO2 producers will pay up to 2
$2 per ton to nd cogf! . P '

$17 500

38 500 gallon5¥ . A *GA%consumgﬁ

-g'a's’es whlle

Ilspend

$60 million per year
$200 million

- BLACK LION ENERGAE, LP
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'sss million
$39 58 m:llion . .'

gas discharge re _
oil/cake net revenue‘; o

.r

$120 mlllion
- or $4 50 per ton

ALGAE systems aliow for an -

enwronmentally safe expansmn of the coal,
- petroleum an' mfi}mg mdustrles in Alaska
~and beyond éi%y ; s -

. BLACK LION ENFRGAE, LP

(amor 15 yrs)




Proposa :S,tra of A'l:aéka sponsored

oA

S TN IR
LOAEgpiloyproject in Alaska,
ted Gostg}& installation

.25imega at‘tgpower system’ .

1
3

A

i

crlelepwien o b b o ]

first step e ormilowjeost feasibility study to o
determine gassociated.with creating 2.25 '
megawatts*offpowerk. - R

. . N
second step: if viable cost-wise
- ALGAE bi_qreagzoygy >,
» newest, small scale’Florida Hydro wind design
., to provide electrical generation for dark winter
months, grqwingx»ALGAE?E%nd;er artificial lighting i

ik . !
dhng 1

install

e"

ETE PRI EEE
R A gt Rl . PN
.. cqve%eg_ _enjelqsure‘,.;;_

. optlgnal...qllgpmee'ssmg & diesel production units
- BLACK LION ENERGAE, LP

i
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3000 Algae bloreactors
& set-up costs T

optional: I
*’v‘é‘}‘fﬁ

. station.
% - X

BTU value oul (synga;)
BTU value blomass
wmd

'ﬁq 75 000 gallons of 0|I per

system _per year +

5 975 megawatts
;-3“'1,000 megawatt

2.25 megawatts per hour

BLACK LION ENERGAE, LP
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" Endless Supply

LEL L

, -

" 'pilfo_t project year 1.

i
| |

= $150,000 i
i

" =$325,000

" :;LACK?LION ENERGAE Lp

e Ll L

nergy production

- = o . ) . B .%

= $3.97 million

BLACK LION ENERGAE, LP
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C02 Nox & otherGaseﬁ A

Algae eats CO2 and NOx gas groups - ALGAE
chemically. changes COZ & NOx ‘gases into
organic carbons which'are harmless to the
env:ronment andscan be “fconsumed by animals
as feed when drled ‘

3 e
ALGAEFWIII te when: fed wastewater from
‘ légwaste' converts waste into

"~ BLACK LION ENERGAE, LP




| ttrelate
e
* *%# co*'“al

S

ﬁo mlnmg&

Endless Supp!y of BLACK LION ENERGAE, LP
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,,-' S
5" iarmmer plant

ntfupgrades to clean-up NOx & Sulfur Oxide

) ent& 27 million_
Both the EPA '&'-ith,

But, what of CO2? ' :
- World currently operatmg underTW CO me dels- o

E.U./Kyoto model: Each u Model:

country/industry is allotted ...voluntary...but...
“x” CO2 emissions

H

Z

_ o |

EE‘KQEJ ERO toierance for NOx emissions _j o I
|

ALL CO2 emissions are NOW
All CO2 emissions are monitored i recorded by the EPA

If you exceed CO2 emissions #l California is mandating a
you must ; CO2 trading market

1. purchase carbon “credits” or |

2. be heavily fined

IDONRIIading®
ﬁ&"lg li*S)

r
'
L T L SO U

Ak
Voluntary Carbo i "dingi_‘=
Market mrthe i

_\_1 e '—N :
Jj 3
43 wrn 11,1»« 1*,__ i f

R BLACK LION ENERGAE Lp

-’ :“ Endless Supply
b SEe ol
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U.S Problem: The I,IIS Supreme Court dave the EPA the
“right” to mandate all. COZ emlss&ns

i!aaer annum to clean up C02

Co2 ber coal; k33 to scrublsequester
R ,&ngor equlpment to scrub
NOXx per coal ton $5 to scrub

- (bound & thermali) _%$8 for eqmpment to scrub

o

1 5 X $22 $33 million per

BLACK LION ENERGAE, LP

P A S
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1

v - s

consumes a Nox&sother nasty gases '-
- reduces need for costly scrubbmg equlpment
- puts people back‘to,ﬁork | .

- produces add&ﬁlonalfevenue streams
- cleans up mmmg,ucleans’@iup coal

a fithe corFective e cost of usmg
asﬁsolutron’%produces revenue

. -‘pé.. :,
EPA’s s \ - $250§::‘mi||io.n COST not
: mclu N 0 million per annum!

BLACK LION ENERGAE, LP

$200 mllhon + $50 mllllon per year

© A, e et i v et + L .

i 4n c e - 4

— e e
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« Plastics
-+ Fertilizers
. Cosmetlc

. BEACK LIONENERGAE 1P

Algae can be. progLrammed to suck up _
mining’s “other” %utput, urns output into
harmless%orggmc carbonsa.for fertallzer

- BLACK LION ENERGAE, LP

o e
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ms

i .
P

@ompare'?

$1 05 per gallon
$0. 90 _per gallon
$1 9 "per gallon

'BLACK LION ENERGAE, LP




*D.O.E. Figures. Algae Oil
Cost per gallon
At $40 per barre owl"

At $10 Barrel oil
Cost to Grow Off or
Convert Diesel Fuel

f
{
(s.86) . | N/A =
!
!
!

fes093) T ($0.85)

025y

($0.45)
~g029)

(30.30)
($1.85)
. $0.90
3100

e [ $1 99
BLACK LION B’NERGAE LP -

el ..'....:..u._..__“\., - —-

Me)ucot- 1 296

Vene:ueiaé,’é L0730 |
N:gerla 9 775'm
|r§q.:-. - 0.46 7 millio ;

957
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350 gallons - Palm Oil ge‘_,ljvéc're per year
Fatty acid - I-IIG_H‘; o C_onversuon to Dlesel Low
Corg® A M |
303 gallons Canola/R ape seed-:

§’ 3359 g@:onversmn to Diesel HIGH

o o'mjegl"sion to Diesel - VERY HIGH

Conversnon to Dlesel 1to1l

Valcent Products - No Tevenues, démonst ation model produces product

called Vertigro - website cla clai Tlmllar gallons per acre but system is -

costly

s A

Solazyme - The compan); otllizes proprlétary ge netic engmeermg methods ;
S g,
to develop and:optimize; commerclally relev;nt blochemu:al pathways ys .

' productlon of’ hydrocarbons%

LiveFuels —?A natsonal alllance of labs and’ sclentlsts dedicated to .
transformmg alga locrude by%theqyear by the year 2010. WOrklng
tra:ng;. of algae; driving down the costs of

S

harvestlng algae'an extracting fats ;nd oals
A ¥ § '

u

BLACK LION ENERGAE, LP
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[
R T S |

Y : ' ftora :umque blodlesel project under
development dbemg touted as the world’s first geothermal
powered and. hetedbiodiesel’plant Geothermal “wells” will be used

as energy to grow’AL'GAE: gn *%00 acres, stlll under development.

T e e

. teg»_}
PetroAlgae commerclallzmg enwronmentally frlendly ALGAE developed
by a research team_ at Agzona State Umversny that generates over .
two hundred times r&gre Qg per acre ‘than, crops fike soybeans. Usmg
a cost-effectlve, modular cultlvatlon process. that can be scaled
" Working on convertmg ALGAE oil l:_pzplastlcrf;r :

_ e photofbioreactors for the producﬂon of
adiicteiiom algag oil. Sapphire’s closed photo-
pensive} but*desugned?for high end o:l market
dum ed overe 50

RWE oil in -
MGPY

60- | 100

Il
il
]|
il
H
il

120 | 200

| PrOJected Val%%

Per Un‘%t , ‘ ’6’65' $2368 $3780 $6890 $11,450
Based on Prof “Unit current unit price $1000

e Epdle_se'Supplyo BLACK LION ENERGAE, LP
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) &_; hgmical processes Including
Experlence Includes project design, start-up and ) i
“bleach plants, paper machines, scrubber systems, 3
'e ency generators.,plant automation, system networks,
! ﬂnai control eiﬁ'nems’ and programming/configuration of
butive control) systems‘f-c{bollg houses, chémical batch reactors.

‘ ] .

EAT

Pharmaceuticals, pulpland %per plants as we!l as )
5 egotlatlng large; equipment purchases. Every
s %tm budget and on time. '
per; R '_ /i m., BF Goodrich,

Brack LIONENERGAELP

Tim Tompkins, CTO ‘ : Ty

Technical Association for tho Pulp and Papor Industry (TAPPI) - member since 1989

Carolinas Alr Poliution Control Assoclatltm (CAPCA) - membor since 1996

B.S., Pulp and Paper. Tochnology #

N. C. State Unlvemlty L b a

Engineer on over& iilior J; jects offioilers, Fvﬁ: . Paper & chemical pmoassas
and oftén marisge d,;c’*’ 9¥. Pulping/and bleaching projects include a new 50 ton- -
per-day chlorim dloxida planl-and storage tank system,.bleach plant modifications,
racycglg;and de-iiik putp facilities; pulp dryer system modifications, puip miil studies,
chilled water system mo%omhaﬁon, and’ deslgn of several cooling tower:
-systoms Papormaklng; m Include whlte water systom modifications, vacuum pump

‘lnshllaﬂons, cleanor modifications and addiﬁons ‘post consumer waste recycle system,
. -and |round calclum oarbo%ystem Erwlronmental projects Include scrubber
. addlﬂons and modlﬂmstonn watar co!lection and treatment, and several Cluster
._Rule rolatod lobo tha ndud studies, capltal cost, design, and construction.

. BLACK LION ENERGAE, LP
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