
885 

2-26-09 
Work Session: 
Comprehensive 
Energy Plan 
Resources 

<target><bill></bill><subject>2-26-09 Work Session 
Comprehensive Energy Plan 
Resources</subject><comm>SENE26</comm></target> 

'------------ - ----



CD 
CD 
0'1 

@ 
CERA 
An IHS Company 
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The CERA Mission 
To provide insight into the energy future ••• 

\71 
CERA 
All IHS Company 

• 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. 
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CERA Strategic Consulting and Advisory Services 

~ 
Wf 

• 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 
outlooks, we analyze markets in a global context while bringing quantitative 
results at the local level. 

• Our Approach. Few consulting firms can match CERA's unique blend of 
profound energy industry knowledge, leading research, and hands-on 
experience. In 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. 

CERA: 
An IHS Company 
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CERA Advisory and Consulting Services 
Insight delivered through analysis of fundamentals, industry drivers, 
and strategy 

~ 
'-" 

CERA 
An IHS Company 

Source: Cambridge Energy Research Associates. 

Thought Leadership 

Business 
Impact and 

Implications 
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Market Fundamentals and Landscape 
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Energy Policy Roadmap Components 

~ 

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

@ 
CERA 
An IHS Company 

Defining the Landscape I;,v",:-,::> 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 
Globally 

• Current Institutional 
Structures 

Source: Cambridge Energy Research Associates. 

Reliability 

~~ 
Energy Security 

Economic 
Competitiveness 
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Policy trade-offs Must be Recognized and 
Resolved Early on 

" CERA 
An IHS Company 
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Or Face the Consequences ... 

Blackouts 

Environmental 
Consequences 

~ 
Lack of Investment 

China 
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Four Key Policy Formulation Questions 

~.f.J~ 

Who Decides? 
Who is consulted? 

<0 Which Topics? 

What Institutions? 

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

Corporate 
• IOC's strategy for high-oil price environment 
• Independent's corporate portfolio strategy 
• Supermajor's C02 strategy 

Business Unit & Regional 
• SE Asia regional upstream gas strategies 
• North Sea regional and country strategies 
• West Africa business unit strategies 

Major Resource Development 
• Caspian region mega investments 
• GOM and West Africa DW developments 
• Major new Siberian resource development 

Unconventional Resources 
• In-situ and mined oil sands 
• Tight gas, CBM and shale gas developments 
• New unconventional resource technologies 

~ 
Wl 

CERA 
An IHS Company 

National Energy and Resource Development 
• National resource plan based on fundamental 

gas demand supply forecast 
• Create national resource planning and dev't 

Exploration & Country Entry 
• Middle East country gas entry strategy 
• Atlantic Margin exploration strategy 
• Various other country entry strategies 

Operating Asset Strategies 
• Arctic mega asset renewal strategy 
• Mature offshore asset cluster strategies 
• Steam and C02 flooding investments 

LNG and GtL 
• lNG liquefaction investments 
• Portfolio assessment of Gtl opportunities 
• IOC's lNG portfolio strategy 
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Case Example 

Emerging Energy ~G}Ba!i1ce Shift Drove the 
Need foi" PoU<e:y Review 
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CERA. Source: CERA analysis, study data 

An IHS Company 
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2010 2015 

Net Energy Balance (Oil & Gas 
production minus total Energy 

consumption) 

2020 -......r"u~~ 2030 
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Case Example 

Study Embraced the Entire Energy Spectrum 

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

INDUSTRIAL POLICY, 
DEVELOPMENT & 

EMPLOYMENT ISSUES, 
COMPETITIVENESS 

/"-' / '\ ~~ ENERGY 
PRICING & 
SUBSIDIES 

@ 
CERA 
An IHS Company 

POWER SYSTEMS 
OPTIMIZATION: 

Fuel mix (Oil, gas, coal, 
renewables, nuclear), 

Transmission, Dispatch 

REFINING POLICY, 
INVESTMENTS, 

BALANCES 

~ MATURE UPSTREAM OIL & GAS, ~ ASSOCIATED GAS RESOURCES 

ENVIRONMENT POLICY; ENERGY EFFICIENCY 
EMISSIONS, CDM, INTERNATIONAL REPUTATION 

GAS EXPORTS, 
IMPORTS 
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Case Example 

Stakeholders were Engaged Throughout 

Steering Committee 

Working Group 

Data gathering (ministry support) 

Model Building lanalysis 

Reporting - Energy Balance 

Stakeholder interviews & 
institutional review 

Reporting final conclusions & 
recommendations to Ministers 

@ 
CERA 
ArlIHS Company 

1.1 Joint contribution 
from stakeholders 

J F M AM J J AS 0 N 
I I I I 
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Notional Country Energy Strategies were 
Developed to Test Stakeholder views 

Case Example 

1. Policy Focus 

2. Energy Supply Policies. 

3. Energy Demand Policies 

4. Energy Export Policy 

5. Fuel Mix Policy 

6. Industrialization I 
development policy 

7. Energy User contracts 

8. Employment 

9. Environm. Policy 

10. International Diplomacy 

11. Govt Regulatory 
Approach 

12. Foreign companies 

CERA 
An IHS Company 

Notional Country Strategy 
Restrict I control 
across all s'ectors .. ' 

, ','--, '-, . 

". 
~.,,; 

i I. 
Depend on neighbours for 
supplies 

As part of the Stakeholder 
engagement process, CERA 

conducted a workshop to surface 
constraints / agendas affecting policy 

choices 
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Case Example 

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

• Grid integration , :;',E."l'~rg(;'::: 
I upgrading; ,:.ystern<:':': 

• Dispa~ch. : optimiz~~ion 
optimization .. , .. , .. .. ' 

, 
, "i( ._ . '. 

';Demand"':" 
'o'''''.:, -Le'" d' " " ' 

{ .,". . '-" '? 
~ •. , . \' .. . :>, .. '"~' 

Portfolio of 
options 

to be applied 
in parallel 

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

• Liquid burning for 
power 

• Renewables 
• Coal fired power 
• Industrial fuel 

switching 

~ 

'" 

• LNG 
• Pipeline gas 
• Electricity 

,'<; .... ~.:,<;:",,::,:~-: ·':·t~':~ .. ". :. '. '. ". ). . Acceleration 
:;::Irn.:)o~; '.f ·.Up.tre~ml, • Efficiency 
.. ' '. - ...... , .. ;. '.... .:,.;":' :.:-: .. : .... ;.. • BI d wn 

. ! '." ... ,;... ::'~ .. ' ",-.. ',' . ' .. -" . .. ow 0 

":~s..}>'" 

CERA 
An IHS Company 
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Wind 
Thermal \ solar 

.. 

::l - LNG 

Case Example 

Diesellr 
power I 

refinerie 

. 
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Mature 
Oilfield gas 

\ Imports 
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u 
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W 
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C) 
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CEM 
An IHS Company 

I 

bloWd,~n 

... 
Coal for 
cement 

Opento ........ 
ombin~a-..... 
cycle 

DSM 
I I 

1 2 

, ' 

Coalflred Industrial 

power Gas 
Demand 

Measures . 

. 

. . 

I • • 
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 
Factors to Consider 

Strategic Fit 

Key Questions 

• Willingness to depend on neighbours? 

• Attitude toward existing gas user contracts? 

Case Example 

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

Risks and 
Vulnerabilities 

Alternatives & 

" ~ Trade-offs I 

CERA 
An tHS Company 

• Is there a strategic upside for certain options 

• What risks or uncertainties impact implementation? 

• How robust is an approach to different global energy scenarios? 

• How might institutional capability influence do-ability? 

• Do more radical options exist? 

• What- if certain options excluded? 
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Case Example 

Early Planning for Implementation was 
Recommended 

Conservative I prudent planning assuming firm supply and no pipeline imports 

Ind. Gas demand measures 

DSM 

Open to combined 

Industrial Fuel Switching 

LNG import 

Coal for power 

Solar 

Slowdown 

Pipeline Imports 

Electricity imports 

Nuclear fi;nd 
CERA 

An IHS Company 

2008 2010 2015 2020 

~~-::='~-=--,.-.-.- ,~~ 

~~~-~~.=~...;-=.-.-.-;.---. .:::. 

~-____ .'-,-~~T:::'::"-:-:-:- __ ~ __ .-:::.-- .---.. -=-:----:~ r------------
1 ______ -------

~------------==-:--=-=~-=--= 1------------, -------------
r------------------
1 ______ -------------[j~-:-=--=-~.--::~~~ -~ 
r------------------------- ~-----------. ~--- ------..---.--,.-.---
1 ______ -------------------

_ • -___ '. _ _ _ _ "~~ __ • __ • _~ __ -___ .J 

r-------------------------------------- [--,-- - - _ .. , - ---'. '- : --; , 
------------------.-----------.--------
1-------------------------------- r-::-=t:=---= -:::=-:--===-
,--------------------------------------------------------------------------j 
~---------------------------------------------------------------------------

r-------------------
1 ______ -------------

r::r-~= ____ _...:.._.....:::=J 

r-------------------------------------------------------------------------1 
1 ______ -----------------------------------------------_____________________ 1 

,-----------, ~~-,=_-~_:;_ ------, '~ _J ___ " __ ~ ___ ~~_" -_~:=_~~ 
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Lead Time 

Target Impact time 
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Identifying the Cost of Energy Subsidies 
Assisted Pricing Policy Thinking 

\1 
CERA 

An IHS Company 

:E 
:E 
~ 

o 

Approximate Energy subsidies 
relative to market prices $ MM 

IUIID Electricity subsidy (fuel) 

• Electricity subsidy (direct) 

~ Oil subsidy 

o Industries subsidy (gas) 

2000 2005 2010 2013 

Case Example 
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Identification of Institutional Challenges 
and Solutions were Important When 
Recommending a Policy Roadmap 

Case Example 

Governance 

Institutional 
Challenges 

;:., ---'--~ .. 

Execution 

@ 
CERA 

An IHS Company 

• Long term sector planning and data inventory 
• Policy setting 
• Designing and creating new institutional structures 
• Allocating responsibilities and following-up 
• I ndependent technical capability 

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

• Individual actions are doable, but delivering all 
in parallel is a major challenge 
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Learnings: Key Success Factors for 
Energy Policy Related Projects 

• Tailored, issue driven analysis 
- Identify 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 I 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 I JOGMEC - Japan 
• SOCAR - Azerbaijan 
• Chinese NOC - China 
• Government of Kazakhstan - Kazakhstan 

@ 
• PetroEcuador - Ecuador 
• ONAREP - Morocco 

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

" CERA: 
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. 



910 
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CERA's Scenario Process 

INPUTS 

Factors that will shape 
the future 

~ r:Pt~ ... -~~~~rrr'ln,,l~ ..... ,. " ... ·"Elempnt$~;:. , 
. . - "':;\,~§\. 

I'.: ,..i - :> 
L ) 1.~~:9¥~~~;i~ • • 

, 

" CERA 
An IHS Company 

CUJ1:~j~tle:;' 

Source: Cambridge Energy Research Associates. 
50714-1 

SCENARIOS 

Combine inputs into 
alternative views 
of the energy future 
with signposts for each 

STRATEGY 

Apply scenarios to 
develop and test 
strategies 

~. 

3 Alternative 
Futures 

Strategy 
Links 

II, . . 
" 

~ L ~ //;/ 

/'" 

Scenarios 

Wind· 
tunneling 

Strategy 
Development 
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CERA's Global Energy Scenarios are the 
Backbone of Our Vision of the Future 

@ 
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. Oil loses its 
monopoly on transportation. Strong, coordinated international focus on limiting CO

2 
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 

RPS Tax Cap-and-Trade 
Incentives 

o The 29 existing state o Federal ITC and o RGGI continues, followed 
standards remain in PTe peter out by WCI and a program in 
effect but increased during the lead-up the Midwest. 

~-. 

compliance flexibility to federal cap-and- o A federal program takes 
temper demand. trade policy. effect in 2015. 

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

o All existing, proposed o The PTe and ITC o A federal program starts 
and non-binding state are extended up in 2012, requiring a 
goals are met. through the start- 30% reduction below 2007 

up of federal cap- levels by 2030 leading to 
and-trade policy $100/ton prices by 2020. 
and are slowly o RGGI gets integrated into 
phased out. the federal program. 

o A difficult economic o The PTe fails to o RGGI continues operating 
environment saps the get extended past up until 2018 but prices 
momentum behind 2009 and the ITe remain at $2/ton. 

[. ,. 
state programs. reverts back to o A federal program, as well 

10%. as additional regional 

" 
programs stall. 

CERA 
M IHS Company 



\D 
I-' 

"" 

2008 US Scenarios Overview 

~ 
ASIAN PHOENIX BREAKPOINT 

o Trend economic growth. o Productivity suffers from high 

o Continued growth in world trade. commodity prices, reducing long run 
growth potential. 

International 
o India, China, FSU, and Middle East 

o Increased reliance on multilateral trading continue development of home 
Outlook markets. agreements and International solutions 

to regional conflicts. 

o Technology development dependent o Rapid pace of technology development 

Technology 
on government subsidies and requires more public/private Initiative 
demonstration projects. and risk sharing. 

Outlook 
o Domestic/foreign joint ventures develop. 

o Continuing experimentation with o Enhanced commitment to competitive 
alternative regulatory solutions. solutions at the federal and state levels. 

Regulatory o State challenge federal Initiatives. o Move toward multi-state regional 
Environment compacts. 

o Continuation of current hybrid o Increasing reliance on private capital 
Industry environment with mix of competitive and market-determined returns on gas 
Structure and regulated entities. and power investments. 

@ 
Source: Cambridge Energy Research Associates. 

CERA 
An IHS Company 

~---- ~-~--~--

~ 
GLOBAL FISSURES 

o Economic growth slows as 
international trade declines. 

o NA and European backlash against 
globalization. 

o Focus shifts to national adjustment 
issues. 

a Emergence of resource nationalism. 

o Technology development directed 
toward promoting energy security 
within North America. 

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

o Increasing reliance on traditional 
vertically-integrated utilities and 
command and control regulation and 
policies. 
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2008 US Scenarios Overview (continued) 

.~-

~ rJj 
ASIAN PHOENIX BREAKPOINT GLOBAL FISSURES 

a Recession of 2008-09 is not severe. a High energy prices make recession of a Recession delayed to 2009-10 but Is 

Economic a 2011: return to long-term trend growth. 2008-09 worse. severe as world trade shrinks. 

Growth a Slowing population/labor force growth a Productivity growth slows as capital is a Productivity growth well below 

after 2020 reduces trend growth. substituted for energy In production historic norms. 
process. 

o 1.6% CAGR to 2020. a 1.1 % CAGR to 2020 due to rising real a 1.1% CAGR to 2020. 
Growth in 

a Recession slows growth until 2013. power prices and sharper recession. a 1.4% CAGR after 2020 despite 
Power 

Demand a 1.6% CAGR after 2020 even as a 1.0% CAGR after 2020 as real prices declining population growth rate. 

population growth slows. escalate and population growth slows. 

a Near term drivers: demand growth and a Aggressive push for renewables and a Need for transmission and 
tighter reserve margins. GHG legislation. generation reduced. 

Investment 
a Long term drivers: continued demand a Early retirement of fossil fuel units and a Lower demand growth and greater 

growth, aging plants and accelerated investment in transmission. reliance on domestic coal and 
environmental programs. a Investment requirements similar to AP. natural gas. 

a Rising nominal retail rates. a 2012: Federal GHG legislation begins. a Increasing emphasis on energy 

a Some states end retail choice and a Aggressive state RPSs. security and Independence. 

Policy and reduce renewables targets. a Regional transmission planning a Emphasis on local reliability. 

Regulation a Federal GHG legislation by 2015. Initiatives. a Regional climate change Initiatives 

a Many states move to reassert control a FERC asserts federal authority over abandoned. 

over resource adequacy. transmission siting. 

a Focused in generation, transmission, a Strong push for renewables, GHG a Low economic growth pressures 
and distribution (metering). abatement, and efficiency accelerate government budgets to support new 

Technology a Reliance on government subsidies for smart grid development. technologies. 

CI. commercial scale development. a Commercialization of CC&S, PHEV, and a Funding for new Initiatives delayed a 
storage technologies accelerated. decade. 

CERA: 
An IHS Company 

--- ----- ------
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State Renewable Portfolio Standards 
Driving Renewable Investments 

20% by 2015 
(1% solar) 

20% by 2010 (IOU, ESP, 
CCA);- 20% by 2017 

(all others); 33% by 2020 
(nonbinding goal) 

30% by 2020 for Xcel, 
>25% new wlndj mandatory 

25% by 2025 for others.· 

>proxlmately _ 250 MW II 
6-ll% by 2015 
(utility specific); 

nonbinding goal 
of 10% by 2015" 

All load 
growth 

2005-12 
(VT)'" 

23.8% by 2025 
(0.3% new solar) 

(NH) 

30% by 2000; 
10% Increase 

over 2007 total 
capacity by 

2017 

4% by 2009 (MA) 

16% by 2019 (RI) 

10% by 2010 (CT) 

22.5% by 2020 
(2.12% solar) (NJ) 

Ii!iiiI State Has RPS c::J State with Nonbinding Goals 

Source: Cambridge Energy Research Associates, Database of State 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. 
o"Califomia: IOU = investor-owned utility; ESP = energy service provider; eCA = community-choice aggregator). 
"'*Wisconsin requires all utilities to increase renewabtes contributions by 6 percent over the 2001-03 average level by 2015and has a nonbinding goal of 10 percent by 2015. 
60502-2_1108 

30 
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Global Energy Scenarios 
Dawn of a New Age Multiclient Study 

@ 
GEM:· 

An IHS Company 

Camblid9w EJ"IoioII/)' ~,h ..... o.x~ I .......... .: .. '<lCilll 

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 

\1 
CERA: 
An IHS Company 

~ 
W 
CERA' ......... ~. 

A C£RA t.4lilicliont Study 

Crossing the Divide? 
The Future at Renewables 
IlI1d Clean EneJfIY 

A~"" m!ll.:;Jlut I~Nt ~IJ an "lJnt» 
~~1'tIIIo .. :r. fa un:iT:mId"gIll. OJIfWI1 Z!lCI UIn 

;~; ;~'fr;'t:~~:~~(Jr:;:~~~ 
:tmp.c~.In:I:e.1p.a 

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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Multi Stakeholder Dialogue 
Securing the Future Multiclient Study 

WI 
CERA 
An IHS Company 

,', ~'~ ~ ~ .' -,.\t."l , .t:)' :"~~:":: i'-'.~:;~.;,;~~.~ ~, 
O.AGfA"t9.tW~t.. _-.,,''''' ·b,._ .. ~, ,,~ 

.,~. to, 

;:. I 0'.. _ '-'-, :~. , ... , :(,' • ~- ~~ " 

Secu.rillg th~FL4tpre. . .. " .... . :,. 
" ..:..~, - - ." . 

CERA" 
-~-... 

~~y~h~ .. ia_1 CER.\.<;<;m 

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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CERA 
An IHS Company 

About CERA 

• 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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CERA 
An IHS Company 

Four Domains of Insight and Critical Information 

Product 
lifecycle 

Security 

Environment 

" J 
Ene:r~y 

The Source 
tor CntlClll In!ormal"'" and InS1ght 
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If you have any questions about this presentation or 
CERA in general, please feel free to contact 

Jim Meitl 
+1 4037704522 
jmeitl@cera,com 
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An IHS Company 
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'Thank, you for att:en1dinlg priv;iijlmle!!tlng, by invitation only, for 

Accredited, iir ~~~:~l~~116~1~~:~~ , ,sEc~~iT'ES AN,D ',.' .'. 
EXCHANGEC r; 'l@'!:"r\,:c' '" " 

This presentation Is for ge!''l'~!rlhiJi~ purposes onlyi'Jt,ls not suitable for all, 
investors and does-,' any parti~ular;inv~stor:<. Information 

private a hlgtilliegree of risk. An Investor 
must be total'lci'ss.oftheir investment. 
on Prlva~:e~~~::~~~~:;~~~~~ to theipubllC: An Investmenl'ln a 

" There Is be successful; and since a 

t~~, milltel~'~ISl nr",,,,,, 
, , 

, " 

. ',. ' 
'.~------

companies, Investors must 
,securities Involved, Private 

Investors. They may'" 
and volatility, and 

will be accepted before 
and the c,ompletlon of a ' 

.. u .... , ... DISTRIBUTION 

BLACK LION ENERGAE,~ 
'_ •. ~- ,-:..-------~--, -- .! .... ----~ 

I 
I 

" 
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" ... 

~eseiilrch. Instl.tute, University 

--__ ~ __ o_ 
ALASKA 

. 
*~, ." 

Alaska is of'the U.S. and yet delivery" " 
of a low tionto r~ .. mote villages has 
been elusive·" "" . it, "," 

, ""Jt·"/P /" "" '0' " 

"4 ',"' '-" ." " 
Lack of a s~i~~J~~ ,re~Jllr;wowt~; to these areas and" . 

th . ns ~'d:un-dt!1Jnine Ib!1g ter!"1expansion of 
caIPltil". & gr9wth to, Alas~~ "," " 

~,;:/y -
~:-i~~ '? . I 

Alas ricai:)ly tied to its remo,te " ! 

'-.~-;-. !..~-- < 

materials for capital creation lies : 
" ~ , 

I 

BLACK LIONENERQAE, LP 
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. -- .. - - .• - ---", 

ALASKA 

Alaska is oil's big brother, yet fuel 
costs in re· are among the highest 
in the world -higher than Ce,!1traJ America or . 
other ..... J,.o''d'ntries Wt1'9; have no access 
to oil . 1". 'f/., ( '!:~".' ;; . 

, ! 

AI,i:\ska's Native 
r,.,rlll'l ns lies with 

..-n.~rnlv. solution to its 
inJhe world; 

.... ownf you have 

I 
I 

l' I -7p~l: !<wh . - ---; . , j 
C.'(-:t\'· "', '," " 

with Alaska's. abundant I 
oil resou remote areas inexpensively I 

- costly transportation 

- envirOnmen!atlyc;Jtal~ged'i;~.~" 7 .1 
.... , ., ... ~/._M'... .,,# ... .'w;, ..... /.,::::)<J":<;I : '(h'<:,~· .. 

solar... ~jlf'~:i ,,_ 7'$'~ to ,~~~. per kwh 
uch,land for'l megawatt of power . .~ -

value in winter months 

to $.29 per kwh 
nd generators is 35% 

n' relative to energy return 
maximize return 

BLACK LION ENERGAE, LP 

--
I 

I 

I 
I 
I 
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• kwh 
• environm,!nt 

diesel.energy platforms 
. ".il) 

ifriils1:ructlue non-existent 
le.uICOiill"' SO,!ution elusive I 

~nergyplatforms 
;~~r~, ~ " , >-' > 

low cost 

• diesel platform, .,' . - combi~~d ~ith no interruption. 

• transponati~~:"'~i cLirrentilt{~astructure' . 
• scalable';';')~~:'"I .. - energy;pla~orm expanded as :;t"'l 'I;_,~' ". . nee~lctates . 
• time.· -h1ili) - months, not years 
• 
• 

! , 

'. op~!t'atilon 
'" 

-:ireasonable costs 
0'1'';'· . 
-~ .'" ,,,,ow, -, 
'.~., 

-,:green" 
-:!,se of use 

"'<'f' 

BLACK LION ENERGAE, LP 
-- ~".'~' 
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OW.P ........ twang 2IICM 

,-
ALGAE' 

. ''Cry,. '~~ " . 

. ~r~tain~d, ~nhanc~d 
- man .. - onsit~, at will 
- s~lf-sustaining ~n~rgy ',- d()~~,n~t r~quir~ ()utsid~ 

.' ,~~.: :':?: ' ~ I -'~~i~o"Lirc~ to function 
w~ath~r/': '<·,1 ~'", I ( - op~{ates in sub-z~ro und~r 

" 1~.'; ,": .~.t . ';fl()w cost gr~~nhous~ 
uantiiY I quality,~ .. - manfpillat~ r~lative to 

"" n~ed ~ .. , . 

;.~- Igw cost 
~'t,- RWE builds, maintains 
~ <i':' 

;;~- locals without Phds 
'~~. 

-, 

,-.onaoiina. 

BLACK LION ENERGAE, LP 

! 
I 
I 
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BLA:tf(LJ:o~ ~RdAE, LP' 
": .' "e"">· - '""", - . 

_' S·' 

----'-' -"--'-'-',----- ------

-----~~ --­
;. ,,', 

Natlc;malspent $450 million 
studying' ,977 through 1995, 
$25 million of Which ' Alg@~ reseal 

• qualified Alg~~, s_, s¢r;latlve to 6i~~lJantity 
.,,' c. /#"~7 . -(. ~/' "'~'~'l.;,:; 

• qualifi~~,~Jgile S " latlve to o!tquallty " , 
• PU~IIS~'drAI~e~,,~ papejln 199If~,Ja." iling findings 

,I, ',," ., 'lit,.,.... "'" ,_ .,.":t .:, 'f r ., "!J'~,I.J'. --., _ 

: inistratioo cut funding 
, ~, if 

~<"~\", 

"itt'Aft ~~erS~~s due to Algae growth 'j 
.J 

" 

, " 
, BLACK LION ENERGAE, LP 

--.j.. - - ... ~ ,.::- • 

I 

I 
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,- - .. _.- --. 

bad ALGAE - mas 
limited ene 

dunaliel/a ~ .. rt~inli 
dunilelia salina 
butryoccocus braunii 

::~~!:;j[ #'~, !::::::=========::! 

-------. '-----..~ 

ALGAE 

I 

I 
~----".-'-~-"'---.~--~~-"-~ - - ___ . . .. J 

Indian Ocean, 2008 

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

BLACK LION ENERGAE, LP 

J 

I 
" J 
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'-----. 

,&, Droces: eng:n~r. bio-system~ , 'I 
r ... , . , 

" ,bio.:.engi~ee .. ,· " 
. ",' "c.' • 

.. , .~ r' """' ",: ~ '. '-

,"!\' 

together Armst~ong' &, TomQkins built $ 7 billion in ' 'i 
pulp, ' paper, & en~rg~ri'fhe)southerh states - SF, 

, ,Goodri~h, Q'H~e~gb\yer,;I~w~~~r, R~?ne Poulec, GE& 
others ,' .. , '","1,' ," ; ",',. iIIIik' , 4," " ' , . ,,' , ' ,,' • f!f~'-,' -" ,;;,~~.. - v -. .. _. '", . 

, . 
':"~.}:,"' ',: 
,~ .' 

. -':f ""'. . .. ;;~~~ 

~dfii/",r" •• d to solve "bad" 
companies. 

nilO"iIOr',,' had. to put outa resume 
reputation was enough 

, BLACKLIONENERGAE,LP ... ~ , ,. 
, . 

i , j 
I 
j 
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Carolinas, .. " or find a use for •. 
it ... " 

Armstrong & 
ALGAE research cente worldwide 

,- , '- ~-". .~ 

.' .... '. ':~.,~;;jI':'. .. iII'.. / #,:l~~~~t .. , .J,r~~ .... ' -'ie', 
' ,'·'d' f~,"'r- E .~ . 

• l~ •. ~~.~as; 
!.!:!!!~ LwWl.Q!J;)flrms were, .'. -. i\ 

Problem 
the ,,' .... u,'"''''' 
value, 

, , 
, .' Endless,Supply 

i, 
~ -... -.. 

• ,: ,"J _ '-i£;~:; 

, -----==-- -

. 
" 

capital & trial & error 
s invented solutions 

' .... -
_"ch 

BLACK LION ENERGAE, LP 

'I , 

j 

i 

I 

I 
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In develo[]I,n!o 

Tompk 
bio 

- -- . -- .--

, manyqOI~d~ 
costly ~n"hl 

, . " 

" 

, s;"Arms 
n ALGAE .. 

I 

DL,i\LlI. LIUN ENEJlGAE,IP. ' 

-.-- ---
- , 

fell short ... either too,' ',' ',' 
efficiently extract()iI ".," 

4i~: ~;, ~- . .- ~.' ,J ,: -,- ::' -. '_', '-'.' • 

BLACK LION OOGAE, LP . -, -- -' . . 
.• --+-. - - - •. -.....:"~ 

~ '" ' 

. . 

I 
I 
j 
I 
'I 
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Armst 

• 

if you 
automatic, 
massive 

A. T. Bioreactor, 

, of hjgh energy value 
, 'fi/ 

."':-.. 
"\, -'i ~_-;'~ t, . 

t&,e oil & bi-product ' ,t ' c, 
, r>, / 

ma~age inputlouput 

I"" 

",(" 

!;ecll .. ,,~" fu !!Yt: ' 
led (!ngirie 'to grow 

would it look like? , \,;:. 

the engine wouldn' tOllilleJ ite~h,'ultra 
durable, ma~,' HSQllatE!d mit~rials,to 
prevent ene, lilleec:Hoachieve . 
optimal nll'rr"'nr rrirliiiltnrinn, optimal light 

"'''''' .. r flow(t,optimal 
~¥, ., 

", and optimal 
, >..~-

BLACK LION ENERGAE, LP 
---' -- . 

I 

I 
I 
I 
! 
I 



full aut:omatlc)n" 

937 

i . , . . . 
... ,~ 
~. 

jr,,'r!' use-
_" s..i:i _. _ 'L 
.- )?-~ 

valuet.,. 
t~ 
:\~j. 

while growing 

'BLACK LION ENERGAE, LP 
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ALGAE t 

35% to ..... "" 

.'\i ... / 

" ;'", 

organism, know~ to'man 
,;;; "- - ,"",', 'T'""- - ·t (' "-~ ~.""'5' 

, -', it- "_; 

J.f;." ~~!\." 
, ,i!Jes .. !1 'f~~1 produces 
& cleanet: fuel 
~ '~," ,', , 

", g1fes \roduced by burning 

n\o h~'~le~~. organic carbons 

. 

Bt1~K LION ENERGAE, LP 

, i 
I 

I 

-- -- _'--c" ___ __ _ __ _" ,. .J 

, 

I produ I 

• jet fuel 
• gasoline 
• plastics,._ 
• hydrogen 
• Ethagol 

.ft:' 
,~-\!: 

{." 
:-- "j,' 

~"1 

/l 
,/ 
i 

, I 

I 
I 

BLACK LION ENERGAE, LP 

I 
. I 



939 

, 
I 

I 
I , 

. '.,~--...... -~ -. "-' . -: -

".~. . ~ 
"'~----- .. ' 

,,' , ,.,-

! " 

L~_-:' ~";=",:.,= 'F- ""-'''' __ '''' _~---' . .. " ... , 
~. • ,~ > ....... -., , - • 

, It took 30:,hoyrs 101" ALGAE to groW 20 fold In Armstrong 81' 
, Tompkins bloreactor:using thelr,proprietarY nutrient solution & 
,automation ..' ',' .', ' .,', "", . ' " 

',' . J. '-., . . . 

~.( '. , " . ....; - , , . 
. ,;1'" , 

~./:': :Endlj.~~p"Iy'of($~~ , llJLACK JLION ENERGAE, LP 
V;,~>. ,- -.:ll~L-_' _-,-,-""~"_' ~ __ -'-"-__ -'---'~"";._'---,' ..;,..:-.. , ____ .. __ " 

. _. , --=--.J r fr: ""='! ~_ - "'j 
• ~" ,. ,or. "'~~-k~ >~ __ ~~ 

, ' ... ' ."-•. ~ / ~-- ",' , < •.• , -- .'." , ' ,'--' ~.:-' ',J 

A&"ms1tro~\9l'~ T<Qlm[p~,nIT"6S /.~jOn!~rc1to&" , . "" j 
IJ:i" \1'0 ~D@(f@~@@'T Otthers 

~~ 
®oOO~ 

~~~Uil0 
~ ®l ®'In ~ m0ftOiID 
~~ 
~&'I 

~~o~ 

~~(§!)~ 
~ ~ (§!) [ill)liliJ 

~~~5~ 

; '; :,Endless Supply o'-EfS'j.,,?J.'~" , 
, 

. Opd!1l1 ~OIl1td1 SVSttd!M 
panial allBtomattiolnl 
local wiltdl s1tl1'ailnls . 

j . 45% of oil d!}{ttractd!tdI 
; USUIl'iQj "p'II"d!ssii'llQj" 

! 

J. less 'l1lL!alitty oil' 
1 . hUQlh costt to proo1lU1cd! 
, hiQlIl1 costt to blUliltdi 
i' pOOi' C02 manaQld!mel11ltt 

... 18LACic!LIONPNERGA.E, LP 
/~2~ '., _ ,,~~L~ .-' ::- .:: .... --:...._. •• ____ ....... _~ ~ " __ A 

'I 

I 
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~ , 
I , 

, " 

" I 
2. South Carolina Power & na Cas'& Electric. the 

largest power ~r()~~~ion~,o~panie~itVi;!he Carolinas 

. ,J •. ,.,.'>;i:;:.·.:"'Jree~co2 a~~".~ox .' ... 
. •. ..... %(1 ~.' iL.. "'." _ "~. ,., 

, ",.~, Ct. ',-

Sbutfi"~~roliln~ 
'. - - ,'~ 

".,- $13 million in tax credits • 
. ':;' ~ ., " . . 

,. -: pa~~ortt" worker training. 
-'250.gpO ~~res for $25 an acre 

n c'bmpany in the nation . I 

'---'---'-'----' . ..:..B_L--'-AC~~ION ~G_"'~ j 

'/ I 
i 

.' " End'es~ Sunn/v .0' , BLACK LION ENERGAE, LP 
. ~ 

,_, -.. - ~ ._,',--_. 
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ALGAE producing oil 
in enclosed structure: 
for village 

.. ';' 
'.'-' 

, ., . , ___ ---0 

", -'1 

.'t-

BLACK LION ENERGAE, LP 
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our v .•. ' 

,- ~-::::::::--:: 
~~-~ -

.""'".~., 

Native Q~"'Q and the Southwest 
hold the keys to e"",,'n\l'DrC)aLlctllonjn the U.S. 

- -. :'.. -~ -!, 

.",.-

oil 
... 

"onl'eCl3 

'. . , 
'1 p." 

:":['Iii.~,~._:''' \' 

o t 

BLACK LION ENERGAE, LP 
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'oil & 
1S40 hinii'A 

Biodiesel s 
$1.90 

, I. 

Net nrl"'If':~" 

"'r ..... 9 t 

5'00 gall6ns'ofoil 
,>;§(- - -

per annum 
285 tons of cake 

~ t~ 
.- '. 

.. - ------- " ,- ---~wJ~ _ -- -._=:-

'. ,$7~;6,?5 
-, - : " ,-,,-;j;~'" . ' 

\ - -' - -~-"'-'" '.' , ' " 
.. '1\.' ',; ·IJI:ACK: LIONENERGi\E:,LP 

- .', ',,' -~ " -- ' , --~ 
-A;-". __ .:!,...;... 

.. 
'$11.550 

conversion @ modular.,. '''=j!l;'~~ $'13,475 
. bi~die~e!,p!~·i;~:"·.ka·.. " 

dlstributl~rtfJ,0m S.O!~1w~I~":" ., $4.620 
;J;N' -':." .". ,::·/t-~~} -~. ---------.-

.;;~f 
EBITDAX 

.' " , li ~ . 
. i1 < 

$44.980 

, .. 

. . 
Endless'SuPPly . BLACK LION ENERGAE,LP 

1.._, _ c". (,..,....: ...... '_ 

.. " 

, .'./ 
. ,I 

. 1 

I 
j 
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oiLto Alaska 
- --- '$0.85' , -"­

_$0.30 

- , 

-4 $'Q.3~ 
~~$o.45-
l~ '/i"'tP.l0 , 
'>\f{"", 
t~· 

=.=== 

, , 

, , 

I 

I -~~> ___ ' ___ "- ___ . , • ..1 

ODtlon 

ALGAE eats C02 & NOx "," 
, ",. 13" .. ; ,,' t .;}-~ . 

ALGA~ c, h~!'1k~lfY,~,.~,c,",'-tf!., Q~e~Af,' 02 ~" NOx gases into 
organl~~car~qns; r,~~~' .~ 

,'4' '~~' 
organT~:, 'less ,to the environment 
and(,duvbe by mim~ls as feed when 
dried ?t:'; ;", ' 
'.' '1 ' "~~ - ,,-,- 'I';, ' . . ., 

, " 

, ) -

.', -,,' Endlesi~upp/y 
. -_.- - ~ - :..:.--

BLACK LION ENERGAE, LP 

, 

-, 
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EBITDA 
. ~-' - - - -

Optional 
38,500 gallons 
10,000 tons of 

C02 producers 
$2 per ton to ri~: 

38,500 gaUons~9J(}\lC)(E 

= 

= 

= 

=r 

iu1dus 
manag 

. '. gas' 
• i,ll;. 

utlqflS" 
- - -< - .;. - ---.--7'-"" 

Steel' <P" _ Cement 
~-. C02 C02 C02. 

Coal 
'C02 

NOx NOx:.; ..... :>v,N~x 
SOx SOx~ .. 1'#:".. . 

. .' .;;1l.~ ':"" i '~. .". 
'1' . ".~.. ~"'l, . . 

average'3 mimonton.:.~oal plant will spend 
, " 

NOx 

:)44,980 

$20,000 

$17,500 
------------

$119,980 

, . 

l:J 
.;:.~i\' ma 

/ .' in'Stal . 

s~~u:b ....... , .. .,.. .'1.! ..... 

$60 million per year 
$200 million 

...... . . ,t 
'f" <, "" 

• ':'i .1§ . ;1 
,: < 

BLACK LION ENERGAE, LP 
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. ALGAE 

800 acres 

gas discharge 
oil/cake net revenue. 

combined dnll'Ud' 

= $35 million 
. -, $<39.58 million .-. /,~~", " "". (, <""'===== i i - _ . '~"~;~'5"~. . ; 

,= ;.$74.58million , 4 ,~:;~( $24.86 per ton 
~ . ""c-

. ," f!:~', $120 million, ' ., 1'~ ., $4'5~:, r/~~ yrs) 

per ton '; .'. " 
, - ,~~. ' . .. , . ':~" 

" '~~ .'i', ',., 
.''';_'''' :,," '" . t,:>i. :,.,._,:, _ ,_<" _ 

".... "'.' BLACi<:LION'ElS1FRGAE LP 
.;.:::J;,J. ~~. _ <-,~. --:\:'(~' ,ff~t:l;t_-.:" ':~.' __ ._' ._._~_ 

~,:;.. , 

ALGAE systems al~lfo;'a~ . 
environment~n~'sa1i~!!xpan.~"on of the coal, 
petroleuma",~';i:n1i\ing indu~!ries in Alaska 
and b,~Yo~~" '.:,:~ t ;'~' 

,.j . 
, ,,"~ 

ALG-{\IE . 
.. . -. ·\1 turning .. ' 

.,: . i.! ': -

are harm' 
. f' 

It . 
~ ' . 

. ,:t. 

Endless Supply 

-:-. .\...+ '--

- 4'II'/, r~ . 

rl~f~~ discharges,. 
orgamccarbons which 

-tf·~ 

, BLACK LION ENERGAE,LP 

I 

I 
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,.' 

Alaska sponsored 

r system 
,"-' 

'llLACKLiON ENERGAE, LP 
-.i.~)k. ,. _ ~_', .~~~ :',,'~r~~':1: ___ .~ .. __ " _ ~. ~ _"~' ., 'j 

, = 
bility study to 
creating 2.25 

second step: if viable ' sej Install 

• ALGAE biOr~~~!~J~~ l ~ , 
',:' , ,\j-7ft' "II" i!!\ ," , 

• newest, sli'l~" oricta Hydi'owind design 
to pr()vide"el 'generation for dark winter 

~~ - ''"' ' 

months, gro\lllln, artificial lighting 
, ~- ,~~~:,:. "~,',~ ~~. , . " .f. . 

• , covered'e 
" 'I' r 

.:.' .:' '_7)~' '-, . 

• ' optidnido 
, I, ' 

• t,' 

Endless Sui>n,lv Df 

& diesel production units 

BLACK LION ENERGAE,LP 

"'1 

I , 
" I 

I 

,I 
, 
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expected 
of ~;'" ~~ 
feasibility 

expecte· '.' 

3000 units (Sv'stE!m) 

. $0.250 million 

$2.00 
$2.00 
----------
$8.7~ million 

75,000 gallons of oil per 
":1)\ 

. system. per year + 

..• ~ /',." /' 540 ttis;';?f biomass . 

BTU value (syn~~~'), ';f.! '~h,24ii!~e'gawatts per annum 
BTU value bi()m:ilss' :{~'::~= ",975 megawatts 
wind = .;"1,000 megawatt 

,.~~ :#. 
-$.)i==== . 
'ft-?f- ~> 

= ·~"l9,217 
.. ,~~:~-

-,~ 

- . 2.25 megawatts per hour 

BLACK LION ENERGAE, LP 

'I 
I 

. I 
j 

j 
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I 
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monito 

testing/m, 
- 1 fullt 

2.25 meCJa 

j '~' 

l' " Endless SujJply' , 
~( )-

'--~. - ~ .. _ .... -

;-'~' 

- -
= $150,000 

= $100,000 
======= 

BLACK LION ENERGAE, LP 
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villag, 
p 

- .#, 

Algae eats C02 and NOxga's group'S - ALGAE 
, "'" _ 'B'l·"'O' 

chemically changes ,ep2 & NO,? gases into 
org~niC~arbq;n~;,~chi are ha~!,!1less to th.e 
envl~pnme"nt an:~;~~n bet:consumed by animals 
as feed when drle'ct, ~. , , 
'~,f" ,,""''- ' 
-~ ~'~\' ,- 'fit. t 

Wa'st'e'w"ater ~'~ ,,~ 
+t~ ':;_:; 

ALdA~W'!1I wher;~fed \vastewater from 
human ' " . converts waste into 

it " • 
'or~,r'!,ic'" 

End/as! Supply BLACK LION ENERGAE, LP , 
...... "--

I , 
I 

I 
I 

j 

, I 
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, . 

," 
'',' 

Endless. SUpply 
.~. _ ~'. f~ __ .i __ 

',< YO', , -' ,- ", -.~-:, -:', 

BLACK LION ENERGAE,LP " 
,-~=---~--'--,.,:-."-~~{;.,';-.'~:-:-- -_. -'~,~-' 

\. .. : 
'" ':.' • -i'_' 

BLACK LION ENERGAE, LP 
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----, 

. Market 
($15E.U. c"c ,"viens 

,'- '. 
, ' , " 

':'..<~ .. 
,,~,",. 

. ~fi,~--, 

Vol ""ritilr,y 
M~rketJn, 

" '. 'If . 
.', . '*, ., -; -

'~?:::" .. fI' 
.r: :.: . Endl"!'s'SuPPIy 
t..-:.. ... _~ " .:.. ___ ... , 

EUf:2S00 

EUR20.00 

EUP1S.Oi) 

.: . J 
~ .. , . 

- '1 

I .----- I 

I 
~ 

, . __ ._-------

.' 
.' BLACK LION ENERGAE, LP 
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E.U. U ...... hl 

minimal 

C02 per scrublsequester 
'equipment to scrub, 

NOx per coal ton~/", ,S'$ toscru~L/ 
(bound & t~~"~r!iJ; '''~~+~r equ~fment to scrub 

i ,.,." r; "~~ ___ ..;;, _ I 

, 'Jl.ii"!S.'!"-_~, 

'" r.;~~r~ $22 per ton 
1Il!<"' 

~J~ 
1.5 X!$22 = $33 million per 

f", 

. , 

." End/,lSs $IlfJply of; BLACK LION ENERGAE, LP 
" .-

- - --1 , , . , 

I 

I 
, , 

" 

i 
j 
I , 
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~., . I 

TVA lWO Megawatt each - are 
SHUT ..,"' .. 

• 

• 

• 

being "overUmit" on &NPx c 

, ,t- .... t. ti?"'~. . . .,: r.. "'J';~:;.',,: = $500 rTI,illion per annum 

to~colrrec~I!$:20/0 Jlion~;;$50 million per year 

~~" ,,, . 

~ining;,steel& cement 
'j: .. 
'l"'fw 

_{O, • :,. 
BLACK LION ENERGAB, LP . '- ~ "'.' - - " 

---~~-'---' ---<: - _ .. 

RWE Sol····' .;;;,;-. 

- consumes . nasty gases 
;t >,";.i;.. 

- reduces need; for costly scrub".bing equipment 
- puts people~ac~:",tr~rk- 'f :~i~i: 
- produce*_:~~dfti9n,,'~v~ue. st!eams 
- cleans upmining~~~Jeans~up coal:"' 

.' _M.' . 

~~L,gl~of using 
'nrnituces revenue 

-$25 '. million COST not 
o million per annum! 

BLACK LION ENERGAE, LP 
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I 
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I 
I 

, 



other 'algae cake & oil 
,,;.,..~, ; - _.' -. 

• Plastics 
• Fertilizers 
• COSmE!tl(:S 

• En"'''''''''' 

, :_ " {~:-~:t:>_:' , .:, _ - -:-', ,_,~:, ___ :_,_,~:i : 

" , '., , BtA<;:k, PO~ENERGAE,LP 
~:.Li_: _' .,~>~t,' .~_- ':, :<:>'~ .'~-"- '.<' 

, .--'min 

, 1 

! 
, , 

. BLACK LION ENERGAE, LP 
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, 

ue if oil & cake 
ually .. 
- --' ~- .. ':. 

BLACK LION ENERGAE, LP 
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"0.0.£ • FiQ'un~s 

Costper 
At $40 per 

At $10 Ba"el 
Cost to Crow 011 or 
Convert Oiesel Fuel 

I n Jan 11.::1 ",Ie: 

pu 

Oie'sel Fuel Algae Oil 

($.86) N/A 

($0.85) 

($0.45) 

($0.25) 

$0.90 

_ $1.99 "I 

BLACK LIONENERGAE, LP" I 
__ L'-"~-'-"'~c_':":'~ __ :" __ ~,_C~_~~"~ _ 

AITl~rican pockets to 
'1.(101)"· per.minute 

theU.S. imports 67% • it consumes. 

Ir~q-
• .,iF '. • 

,- (. ;:". -'-----

"" '<'1'~ tfIi':. Ii ! (I).\y . 

" ,,,\h1fJ4e:asolutii~'n' 
':f~~:: "' .4' ~" . 

. -~~' -

5 p:~dax 
barl7~ pet day 
5 per~ay 

5 ~r day 
5 per day 

BLACK LION ENERGAE, LP 
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other oi 

VERY HIGH 

1 to 1 
~.i :, 

'f' 

.\, ..... BLAC~L~ONENERGAE,LP 
~~-- .. :,.~:, . .: .'/l.. ______ ~:.'_.._ 

i 
1· 

i 
I , 

~ol1stration mod~l. prod~c;s pr~duct j 
called Vertigro - per acre but system is . I 
costly . .. 

.'"", .'" I'· '.~ ~.~ .'. . . 
Solazyme - The company utUizeliiproprietalY gen~tic engineering methods 

to devel~p ansl:oPtirTIiz!ii;c~,!J1erciallY relJ'r~~t biochemical pathways ys' 
product'~nof;h~~roc~r~li: t (f., it· . . 

." ::,,- "'" ..,. ., 
LiveFuels .-:-j~ national ... .Iab.~;and scientists dedicated to , I 

transf6'rWiing .. ,~X&thewear by the year 2010. Working. 
on breedl(lg of algli~1 driving down the costs of . [ 
harvesting fau'and oils .Iii: 7f~ 

/> 
i· , 

. .ti. 

Endless Supply BLACK LION ENERGAE, LP 

I 
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!.!niiqul~biodiesel project under 
wOlrld"s fi rst geothermal 

GelDthlerrnal "wells" will be used 
,acr'es: still under development. 

,It 
;?, 

PetroAlgae - commercializing !o"lm~!ntill.ly'friendly ALGAE developed 
by a research ' a'!!': A'l~ZOJ !I"S!;ate Uriive·'i'~i.!}Hlhat generates over 

-

two hundred like soybeans. Using. 

- - - -,- -.-

---- --

RWE oil in 
MCPY 

f 
.J<", , 
";.rk 'M 

RWE Partner''?; . 
./. 

MCPY 

v~tio.!lbpr·oc4i!'5J!"that can be scaled. 

phl)~'~biore,act:ors for the pro1dulctio'n of 

.i' 
~'2'oi 201 2013 

-'I 
, .-:p.",} 

" 30 60 100 

;"-: 

',:' 

~:'-" . ±>~ 

:il5 40 60 100 
~ :;{ , .. 

--- --- --- ------ --- --- ---
70 120 200 

$2368 3780 $6890 $11,4501 
current unit price $1000 

BLACK LION ENERGAE, LP 
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- ~~' 
Richard Armstrong, President, Cllai~man. ,. 
SUNY- Blnghamton,.EII!ctrical 
Brome Cc, Math an,d,F'hvslcs: 

Tim Tompkins, eTO 

"i· ,$,;. . ~ 

,(:,~ 
-it:~i~_ 

Aml!rl"" . ,.',. 

~'Krd~d~./n~n~~"on 
processes Inelllding 

r~!~~tl:;~::':~; start-up and 
IT scrubber systems, 
automation, system networks, 

of 

plants as well as 
rei1:ctors, 

Technical Association for the Pulp and Paper Industry (TAPPI)':' member since 1989 
Carollnaa Air Pollution (CAPCA) - riiember slnca1996 
B.S., Pulp and Pape. ' !, ":;;.\ 

~:.- -: '. 

N. C. State 'O~llerS, ~ 4 ~aper & chemT",,' processes 

PulPln&!fnd blesctllng),rojects Include a new 50 ton­
storage tink system, blesch plant modifications, 

Endless SUDolv DI'l 

u""",a.' .... 'm modlflcatlona, pulp mill studies, 
an,HI;'.",n of several cooling Iowar 

water system modlflcatfons, vacuum pump 

~::,~~::Poa~' ~~t consumer wssta recycle system, . projects Include scrubber 
and traatment, and several Cluster 

cost, design, and construction. 

" BLACK LION ENERGAE, LP 
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