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¢ Astrup Fearnley

http://astrupfearnley.no/

The Astrup Fearnley group represents over a century of history, growth and excellence in the area of shipping
services. This fascinating legacy is a success story created by generation after generation of the Astrup Fearnley
family. We believe it is a story worth telling.

Fearnleys traces its history back to the year 1869 when its founder, Thomas Fearnley, established a shipbroking
and agency business in Christiania, as the city of Oslo was known in those days. The little company soon prospered
and engaged in, among others, the trade in lumber, wine, pitch and ice.

In connection with its trading activities the company bought shares in vessels and chartered vessels. Although the
company began by chartering sailing vessels, by 1880 the age of the steamship had clearly begun. By 1881 the
partnership of Fearnley & Eger established the Christiania Steamship Company which contracted two
newbuildings at the the Kockums Shipyard in Malmg, the 1235 deadweight ‘Oslo’ and the 1215 deadweight
‘Bygday’.

By the end of the 1880s the company had contracted a further six units. In the beginning of the 1900s Fearnley &
Eger became, more or less, a shipowning company and invested in ever larger units. The company engaged in both
liner and tramp activities and survived the two world wars. In addition to these shipowning activities, the firm
continued to engage in developing its skills in the area of shipping services and was engaged primarily in the area
of dry cargo shipbroking. As the tanker industry started to develop at the beginning of the 20th century, Fearnleys
became enthusiastically involved in this new field of endeavour. Later on, when the transportation of gas by sea
became an important area of commerce, Fearnleys developed a broking department which specialized in this new
commodity. All in all, the history of the company has been closely focused on the concept of innovation; whenever
new ideas and new industries developed which required seaborne transportation, Fearnleys was quickly on the
scene.

As the 20th century progressed, the need for brokerage services for the transportation industry became so great
that Fearnleys began to develop these (along with related ancillary services) as its principal business area. Always
on the cutting edge of new trends, the company became involved in car carrier transportation in the 1960s,
offshore and rig broking in the 1970s, coinciding with the onset of the development of the Norwegian continental
shelf offshore oil fields, and energy trading and financial services in the 1980s. Fearnleys was also a pioneer in the
development of transportation industry research and consultancy services, and has been involved in monitoring
and analysing shipping markets since the early 1960s when Fearnresearch was first established. Now at the dawn
of the 21st century the little company which started in Christiania in 1869 is firmly established in every corner of
the world and assumes a global perspective on transportation much to the benefit of its worldwide customer
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North American Carbon Capture
Storage Association

WNACCSA

North American Carbon Capture & Storage Association

ABOUT US

MEDIA CENTER

CONCEPT OF CCUS

CONTACT US

MEMBERS

WWW.NACCsa.org

Benefits of CCUS

CCUS holds the promise of
=] t storing large volumes of CO;

in geologic formations such
ey L as deep saline formations,

' depleting reservoirs (e.g. EOR,
ECBM), depleted reservoirs, unminabie coal
seams and similar geologic structures... Read
more

What is NACCSA

The North American Carbon Capiure & Storage Association (NACCSA) is a nonprofit
organization of companies in North America that support the development of a sustainable
carbon dioxide (CO;) capture use and storage (CCUS) industry in the United States and
Canada. Policymakers and companies are interested in CCUS technology because it may be
used for energy recovery and holds significant promise as a tool to manage man-made
emissions of carbon dioxide, one of the principle greenhouse gases (GHG).
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Today

The “Trifecta” of very cheap fossil fuels
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The “Trifecta” Of Very Cheap Fossil
Fuels



US Coal’s Dramatic Change
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www.marketwatch.com/story/jump-on-the-george-soros-coal-train-2015-10-02
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Natgas (HH) Collapse

Historically, Natural gas reached an all time high of 15.39 in December of 2005 and a record low of 1.02 in

January of 1992.
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Crude Oil’s Dramatic Crash
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Oil and LNG

Bloomberg 9-23-15 http://www.bloomberg.com/news/articles/2015-09-25/oil-s-
killing-u-s-power-generators-and-they-don-t-even-burn-it

Oil's Drag on LNG

0il's rout is making foreign gas supplies cheaper, weakening demand for U.S. gas exports.

M Benchmark North Sea Brent oil prices (R1) +100 15.00
Spot liquefied natural gas prices to NE Asia (R2) (

14.00
+90

13.00

12.00

11.00

7.00

| 10.00
9.00
A\ o, 1800

r40 16.00

Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
2014 2015
Source: Data compiled by Bloomberg Bloomberg m



http://www.bloomberg.com/news/articles/2015-09-25/oil-s-killing-u-s-power-generators-and-they-don-t-even-burn-it
http://www.bloomberg.com/news/articles/2015-09-25/oil-s-killing-u-s-power-generators-and-they-don-t-even-burn-it
http://www.bloomberg.com/news/articles/2015-09-25/oil-s-killing-u-s-power-generators-and-they-don-t-even-burn-it
http://www.bloomberg.com/news/articles/2015-09-25/oil-s-killing-u-s-power-generators-and-they-don-t-even-burn-it
http://www.bloomberg.com/news/articles/2015-09-25/oil-s-killing-u-s-power-generators-and-they-don-t-even-burn-it
http://www.bloomberg.com/news/articles/2015-09-25/oil-s-killing-u-s-power-generators-and-they-don-t-even-burn-it
http://www.bloomberg.com/news/articles/2015-09-25/oil-s-killing-u-s-power-generators-and-they-don-t-even-burn-it
http://www.bloomberg.com/news/articles/2015-09-25/oil-s-killing-u-s-power-generators-and-they-don-t-even-burn-it
http://www.bloomberg.com/news/articles/2015-09-25/oil-s-killing-u-s-power-generators-and-they-don-t-even-burn-it
http://www.bloomberg.com/news/articles/2015-09-25/oil-s-killing-u-s-power-generators-and-they-don-t-even-burn-it
http://www.bloomberg.com/news/articles/2015-09-25/oil-s-killing-u-s-power-generators-and-they-don-t-even-burn-it
http://www.bloomberg.com/news/articles/2015-09-25/oil-s-killing-u-s-power-generators-and-they-don-t-even-burn-it
http://www.bloomberg.com/news/articles/2015-09-25/oil-s-killing-u-s-power-generators-and-they-don-t-even-burn-it
http://www.bloomberg.com/news/articles/2015-09-25/oil-s-killing-u-s-power-generators-and-they-don-t-even-burn-it
http://www.bloomberg.com/news/articles/2015-09-25/oil-s-killing-u-s-power-generators-and-they-don-t-even-burn-it
http://www.bloomberg.com/news/articles/2015-09-25/oil-s-killing-u-s-power-generators-and-they-don-t-even-burn-it
http://www.bloomberg.com/news/articles/2015-09-25/oil-s-killing-u-s-power-generators-and-they-don-t-even-burn-it
http://www.bloomberg.com/news/articles/2015-09-25/oil-s-killing-u-s-power-generators-and-they-don-t-even-burn-it
http://www.bloomberg.com/news/articles/2015-09-25/oil-s-killing-u-s-power-generators-and-they-don-t-even-burn-it
http://www.bloomberg.com/news/articles/2015-09-25/oil-s-killing-u-s-power-generators-and-they-don-t-even-burn-it
http://www.bloomberg.com/news/articles/2015-09-25/oil-s-killing-u-s-power-generators-and-they-don-t-even-burn-it
http://www.bloomberg.com/news/articles/2015-09-25/oil-s-killing-u-s-power-generators-and-they-don-t-even-burn-it
http://www.bloomberg.com/news/articles/2015-09-25/oil-s-killing-u-s-power-generators-and-they-don-t-even-burn-it
http://www.bloomberg.com/news/articles/2015-09-25/oil-s-killing-u-s-power-generators-and-they-don-t-even-burn-it
http://www.bloomberg.com/news/articles/2015-09-25/oil-s-killing-u-s-power-generators-and-they-don-t-even-burn-it
http://www.bloomberg.com/news/articles/2015-09-25/oil-s-killing-u-s-power-generators-and-they-don-t-even-burn-it
http://www.bloomberg.com/news/articles/2015-09-25/oil-s-killing-u-s-power-generators-and-they-don-t-even-burn-it
http://www.bloomberg.com/news/articles/2015-09-25/oil-s-killing-u-s-power-generators-and-they-don-t-even-burn-it
http://www.bloomberg.com/news/articles/2015-09-25/oil-s-killing-u-s-power-generators-and-they-don-t-even-burn-it
http://www.bloomberg.com/news/articles/2015-09-25/oil-s-killing-u-s-power-generators-and-they-don-t-even-burn-it
http://www.bloomberg.com/news/articles/2015-09-25/oil-s-killing-u-s-power-generators-and-they-don-t-even-burn-it
http://www.bloomberg.com/news/articles/2015-09-25/oil-s-killing-u-s-power-generators-and-they-don-t-even-burn-it

India Poised To Replace China As The
World’s Center Of Oil-demand Growth

3-7-16 India seen setting oil-demand growth pace

* Indiais poised to replace China as the world’s center of oil-demand growth, according to authors of
a study published by the Oxford Institute for Energy Studies.

* As growth of Chinese oil demand slows, India’s is increasing, note Amrita Sen, chief oil analyst of
Energy Aspects, and Anupama Sen, senior research fellow at the Oxford Institute.

* And India’s development has characteristics similar to those of China 10-15 years ago, the analysts
say.

* A demand surge comparable to China’s of the early 2000s would strengthen an oil market now
struggling with surplus.

* Demand trends

* Chinese oil-demand growth has retreated to below 300,000 b/d/year from an average exceeding
500,000 b/d/year in the 10 years prior to 2015. In response to governmental efforts to rebalance
the economy, China’s economic growth has slowed.

* Indian oil demand, meanwhile, grew by 300,000 b/d last year after rising by 100,000-150,000
b/d/year in the previous decade.

*  “This jump in demand reflects a number of underlying dynamics at play, which indicate that India’s
oil demand may be on the verge of ‘taking off,” write the authors.

* They add, “Indian oil demand is demonstrating trends that were visible in China around a decade or
a decade and a half ago during the country’s industrialization ‘boom.”

* The pace of growth in Indian demand for oil products, especially gasoline, is rapidly approaching
that of China just before that country’s rapid expansion.

* And India’s car ownership as a function of population has reached the Chinese level of a decade ago
while its per-capita income on a purchasing power parity basis has “breached the threshold beyond
which motorization rapidly ensues.”

www.ogj.com/articles/2016/03/india-seen-setting-oil-demand-growth-pace.html?cmpid=EnlDailyMarch72016
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China Expects To Lay Off 1.8 Million
Workers In Coal, Steel Sectors

e  2-29-16 China said on Monday it expects to lay off 1.8 million workers in the coal and steel
industries, or about 15 percent of the workforce, as part of efforts to reduce industrial overcapacity,
but no timeframe was given.

* It was the first time China has given figures that underline the magnitude of its task in dealing with
slowing growth and bloated state enterprises. Yin Weimin, the minister for human resources and
social security, told a news conference that 1.3 million workers in the coal sector could lose jobs,
plus 500,000 from the steel sector.

* China's coal and steel sectors employ about 12 million workers, according to data published by the
National Bureau of Statistics. "This involves the resettlement of a total of 1.8 million workers. This
task will be very difficult, but we are still very confident," Yin said. For China's stability-obsessed
government, keeping a lid on unemployment and any possible unrest that may follow has been a
top priority.

* DOWNWARD PRESSURE

* The world's second-largest economy grew 6.9 percent in 2015, the weakest in 25 years, and the
government aims to achieve economic growth of 6.5-7 percent in 2016. "The economy faces
relatively big downward pressures and some firms face difficulties in production and operation,
which would lead to insufficient employment,"” Yin said, adding that increasing graduates this year
would also add pressure in the job market.

http://finance.yahoo.com/news/china-expects-lay-off-1-
023140846.htmI?mkt tok=3RKMMJWWTfFO9wsRoguajLdO%2FhmjTEU52z17ukkWqW3g4kz2EFye%2BLIHETpodcMSMpgM7vYDBceEJhqyQJxPr3
FINANysRuRhDgCw%3D%3D
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Japan Environment Ministry's Coal Plant
Reversal Casts Doubt On CO, Pledge

* 2-22-16 The environment ministry issued rare objections to five new coal-fired stations last year
but has been pushed by the powerful industry ministry to accept voluntary steps by power
companies to curb emissions.

* AsJapan gets ready to open up its power retail market in April, companies are rushing to build 43
coal-fired plants or 20.5 gigawatt of capacity in coming years, about a 50 percent increase.

* "Global opinion is increasingly shifting away from coal but Japan's environmental ministry is
switching sides to approve new coal power plants. This runs counter to the global action," said
Kimiko Hirata international director of lobby group Kiko Network.

* As part of the agreement, the Ministry of Economy, Trade and Industry is set to tighten its rules
over coal-fired power stations from April 1, including issuing new non-binding requirements on the
heat efficiency of new and existing plants to curb emissions.

* Codlis attractive because it is the cheapest fossil fuel source and prices have slumped in recent
years. Japan has turned to the energy source in record amounts since the Fukushima disaster in
2011 led to the shutdown of reactors.

* Agroup of 36 power companies, which supply 99 percent of the country's electricity, have also
formed a new body to take measures to trim emissions and meet the industry's voluntary goal to
cut emissions by 35 percent in 2030, compared with 2013.

wWWww.reuters.com/article/us-japan-emissions-idUSKCNOVWOEV
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Today: “Trifecta” of Very Cheap Fossil
Fuels

(lYou're not going to decarbonize your
economy until — and unless — clean energy
is cheaper than fossil fuels.,

IEA Program Dec 17, 2015



IMF: The Price of Oil And The Price Of

Carbon

http://blog-imfdirect.imf.org/2015/12/02/the-price-of-oil-and-the-price-of-carbon/

“The human influence on the climate system is clear and is evident from
the increasing greenhouse gas concentrations in the atmosphere, positive
radiative forcing, observed warming, and understanding of the climate
system.” —Intergovernmental Panel on Climate Change, Fifth Assessment
Report

Fossil fuel prices are likely to stay “low for long.” Notwithstanding
important recent progress in developing renewable fuel sources, low fossil
fuel prices could discourage further innovation in and adoption of cleaner
energy technologies. The result would be higher emissions of carbon
dioxide and other greenhouse gases.

Policymakers should not allow low energy prices to derail the clean
energy transition. Action to restore appropriate price incentives, notably
through corrective carbon pricing, is urgently needed to lower the risk of
irreversible and potentially devastating effects of climate change.
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Alternative

Innovative ways to make fossil fuels low
carbon and competitive to renewables

Pricing/policy parity

Tax incentives

Financing vehicles

Feed in tariffs

Contracts for differences



Commodity CO, for Utilization and EOR

* CO, utilization as a commodity feedstock
* Conventional mature MPZ CO,-EOR

* CO,-EOR in ROZ under MPZ and green field
fairways

* CO,-EOR in oil shale such as the Bakken



Physical CO,: A Valuable Commodity

Fuels Food
[-Algae
Carbonated Beverages ] 2Grseniiouse Gases «Flavors/Fragrances
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X, g8
D, e~ "\
’°o'° -1 § @d@o
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N &
«‘\“e(a Fuels
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+Qil Enhanced Chemicals «Urea :
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*Methane
s Zer
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& vof % «Refrigeration
Polymers Q | = %
L — = < «Dry Ice
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Q"" £(< o‘.’r
Fire Extinguishers «Blanket Products sInjected into metal castings
«Protect Carbon Powder *Added to medical :), as a respiratory stimulant
“Chi 3 g *Aerosol can propellant
Shield Gas in Welding *Dry ice pellets used for sand blasting
*Red mud carbonation

Source: www.netl.doe.gov/research/coal/carbon-storage/research-and-development/co2-utilization
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CO, Utilization



The Global CO, Initiative

www.conciences.org/

@ THE GLOBAL
Tuming a Lisbiliy inig an Asset

A SPECIAL INVITATION TO BE A PART OF HISTORY
AN EVENT HIGHLIGHTING HOW €O, CAN BE TRANSFORMED INTO AN ASSET

WHEN
Thureday, January 21, 2016 from 6:00 p.m. - 8:00 p.m.

WHERE
Rotary Room, Belvedere Hotel, Davos, Switzerdand

OVERVIEW

The Global CO; Initiative is a market-based solution to address one of the grand challenges
of our planet: the catastrophic impact of excessive CO; emissions in our aimesphere and
oceans. By investing in innovative approaches to capture and transform CO; info commercial
products, we believe we can create economically viable solutions that offer sustained
climatological benefits.

THE NEED

Global CQ, emissions, currently at 35 gigatons per year, continue to accelerate. At an all-time
high, the atmospheric concentration and lengevity of CO; create a multi-generational problem.
Without significant infervention, the impact will be catastrophic for society and the envirenment.
Govemnment awareness is rising, but progress is limited and uncertain. With the COP21
agreement to farget a 1.5°C global temperature rise, we urgently need a multifaceted strategy
to decarbonize, adapt to the changing climate, and create new uses for existing CO;.

THE OPPORTUNITY

Rather than view CO, as a worthless and overabundant environmental hazard, the Global CO,
initiative is taking a fresh perspective, approaching CO: as an asset that can be transformed
inte useable products for which there is cument market demand. Early efforts have
demonstrated that it can be transformed into many products, including bio-fuels, methanol,
cement, aggregates, fertilizer, carbon fiber, plastics, food, beverages, chemicals, refigerants,
fragrances and it can be used to enhance recovery of oil. However, more scientific inncvation
is neaded and current transformation efforts remain small and disparate. We will invest in both
the science, product creation and commercialization in order to fransform more CO, on a larger
scale.

THE SESSION AT THE WORLD ECONOMIC FORUM

We invite you fo attend our session at the World Economic Forum which will highlight the
market-based approach we are pursuing. It will include a high level explanafion of the grand
challenge and findings from ing new global market 1t of ions for Oz,
cumrently being created by McKinsey & Company for the Global CO; Initiative.

The Global CO2 Initiative was created to realize the ambitious goal
of capturing 10% of global CO2 emissions and transforming it into
valuable products.

CO2 Sciences, Inc., our innovation platform, is designed to
aggressively catalyze innovative research in carbon capture and
reuse by granting $100 million per year for ten years to scientific
research.

In parallel, the Global CO2 Initiative will accelerate the
commercialization of carbon capture and transformation products
and services. We will partner with investment funds, joint ventures
and corporations to invest in companies to enable them to grow
market demand for carbon-based products.

In order to achieve these ambitious goals, we have brought
together a multidisciplinary group of the world’s leading scientists
and business leaders
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Skyonic

www.skyonic.com/

-
> yJ
S’(J/onlc / ABOUT TECHNOLOGIES ENVIRONMENTAL BENEFITS PROJECTS NEWSROOM CAREERS CONTACT

., e z : g Skyonic’s three primary technologies
=4 &4 include: SkyMine®, SkyScraper™, and
SkyCycle™. These processes require less
El energy to remove harmful pollutants
SKYONIC IS MAKING A DIFFERENCE FOR MORE INFORMATION ON and safer ways to store carbon.

SKYONIC TECHNOLOGIES,

we make power plants better for the environment._ CONTACT US

re the sight of a power plant or an industrial manufacturing plant no
r the environment.” Really =» CONTACT

. Capitol SkyMine Plant -- Located in San Antonio, Texas, Capitol SkyMine is expected to capture 75,000 tons annually
of otherwise-emitted CO2 from the coal-fired Capitol Aggregates Cement plant, and offset another 225,000 tons of
annual US CO2 emissions by shipping CO2-negative chemicals to market and displacing CO2-intensive products. Our
process also removes mercury, metals, sulfur dioxide, nitrogen oxides and particulate — and returns clean air and clean
water.

. Capitol SkyMine produces commercially saleable products of hydrochloric acid, baking soda (sodium bicarbonate) and
bleach, which can be sold through chemical off-take contracts, and generate annual revenue even without an active
CO2 credit market. The project is traditionally debt-financed, fixed-price, performance bonded, and on-time and on-
budget.

. The SkyMine® process requires 30% less energy use to remove CO2 than the more common amine-based CO2 capture
technology, which led to the US Department of Energy awards (2009-2010) of $28 million to develop this first
commercial CO2-beneficial reuse SkyMine® commercial project. It was the largest grant of six carbon-reuse projects
funded through the American Recovery and Reinvestment Act and the only one completed. The Capitol SkyMine plant
created more than 250 jobs during design and construction of the plant. During operation, there are permanent jobs at
the plant and another 200+ permanent jobs in the general US economy. Of the permanent on-site positions,
approximately 1/3rd are engineers, 1/3rd operational technicians, and 1/3rd a combination of professional
management and engineers—high-paying technical jobs.


http://www.skyonic.com/

CO, Utilization Work in Saudi Aramco

SABIC Carbon Capture and Utilization
=W

’
sabia

» Designed to compress and purify around 1,500 tonnes per day (500,000 tonnes/year)

+ (02 is pipelined through the Royal Commission of Jubail to three SABIC-affiliated
companies
+ Used for enhanced methanol and urea production.

&agawll gholji

saudi aramco

www.cslforum.org/meetings/rivadh2015/index.html

Industrial Applications (Conversion)

Saudi Arabia investing in CleanTech startups to convert CO2
in value added products (up to 50% CO2 in end products)

Waste CO, & CO Valuable Chemicals & Materials

¢ ‘Novomer
Catalyst

nEERS

&agaul gsoli

soud| aromco

www.cslforum.org/publications/documents/rivadh2015/Meshari-

SaudiArabiaCCSOverview-TG-Riyadh1115.pdf
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CO, EOR

* Conventional mature MPZ CO,-EOR

* CO,-EOR in ROZ under MPZ and green field
fairways

* CO,-EOR in oil shale such as the Bakken
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Wyoming and US Gulf Coast

CO, EOR in Gulf Coast Region:

Control of CO, Sources & Pipeline Infrastructure Provides a Strategic Advantage

CO, EOR in Rocky Mountain Region:

Control of CO, Sources & Pipeline Infrastructure Provides a Strategic Advantage
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The Regional CO,-EOR Targets

Much of the domestic oil resource favorable for CO,-EOR is in the Permian
Basin, Gulf Coast and East/Central Texas.
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The Size of the “Main Pay” CCUS “Prize”

With “Current Technology,” the
economically viable* oil recovery and
demand for CO, from the main pay of

Oil Recovery and CO, Demand:
Current and “Next Generation”

domestic oil fields (lower-48) is: EOR Technology
— 22 billion barrels of crude oil Economic Oil Demand for
— 9 billion metric tons of CO, I
Resource (BBbls)* (Billion Metric Tons)
Use of “Next Generation” technologies Area
increases these values to: s || P2 | e ||
Gen. Gen.
o . Tech. Tech.
— 78 billion barrels of crude oil Tech. Tech.
— 26 billion metric tons of CO, Lower-48, Onshore 21 03 ] 21
) ) Lower-48, Offshore 1 15 b 5
This demand for CO, is equal to CO,
capture from 45 to 130 GWs of coal-fired | Total 22 78 9 26

power.

*At oil prices of $80 to $90/B, CO2 costs of $36 to $40/mt and 20% ROR (before tax).

**Less than 0.5 Bmt.




Residual Oil Zone (“ROZ”) Four Counties
>100 billion Bbls Oil in Place

DOE sponsored four county

assessment indicates that over il

100 billion barrels of oil in-place MEXICO

in the ROZ “Fairway”.
Work is required to establish its kb
recoverability, economic
feasibility and CO, requirements. Artols Falowey
(Four county study released in :

Ol fields —

December 2014)

Follow on study of additional 10
counties initiated.

So far ROZ also present in:
Australia, North Sea, Wyoming..

The catch-CO, is needed to
produce the oil.




Overview of the Eight
County ROZ Resource
Assessment
December 8t 2015
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Eight County Study Area of Permian Basin ROZ “Fairway”

We recently extended the San Andres ROZ “fairway” resource assessment to eight additional

Permian Basin counties - - Andrews, Martin, Winkler, Ector, Midland, Ward, Crane and Upton.

. " ol P
= The study used an extensive set of A i
log- and core-based reservoir data to ey O
estimate the size of the ROZ oil in- GLSAU %%‘?;,
place. Andrews Martin =% Q
= Data were assembled for wells both
inside and outside the currently Midland
m ROZ “fairway” ndaries. : =
apped ROZ “fairway” boundaries 7 mln =
= The Goldsmith-Landreth San Andres
Unit (GLSAU) provided valuable core winkler  Cenftral ecioe. idland
data for calibrating the log-based San Basin
Andres ROZ resource assessment. 2
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Results of Eight County ROZ “Fairway”
Resource Assessment

Our detailed analysis of 155 study area logs (with 121 log-
based data points used in the quantitative portion of the
resource assessment) identifies 79 billion barrels of San Andres
ROZ oil in-place in this expanded eight county area:

= Nearly three-quarters of this San Andres ROZ resource, 58 billion barrels,
is higher quality, with porosity greater than 8% and oil saturation greater
than 25%.

=  The remainder of the San Andres ROZ resource, 21 billion barrels, is
lower quality, with porosity less than 8% and oil saturation less than 25%.

= Significant portions of the eight county area, including much of the
Midland County, contain Grayburg Formation ROZ “fairway” resources.

= The technically recoverable and economically viable portion of this
second ROZ resource has yet to be determined.




Is That All There Is?

The San Andres ROZ “fairways” of the Permian Basin
are but one of a much larger set of ROZ resources.
Additional potential exists:

1. Inthe ROZ interval below existing oil fields, excluded from this
ROZ “fairway” study.

2. In ROZ intervals in the Grayburg and Glorieta formations of the
Permian Basin.

3. In other basins, such as the Big Horn and Williston, with confirmed
ROZ presence.

4. In numerous international basins and oil fields - - Australia, the
Middle East, South America and Lithuania.




Concluding Thoughts

Utilization of CO, for enhanced oil recovery, the “U” in CCUS, is a key
component of essentially all major CO, capture and storage projects:

= Summit Power’s Texas Clean Energy IGCC project

=  Petra Nova’s (NRG & JX Nippon) WA Parish Post-Combustion project
= Saskpower’s Boundary Dam Post Combustion project

= Southern Company’s Kemper County IGCC project

With the addition of ROZ resource, the CO,-EOR market is sufficiently large
to serve as the primary storage option for captured CO, emissions.

The revenues from the sale of CO, combined with potential incentives (tax
credits) of $30 to $40/mt (“son of 45Q”) would enable a large number of
additional coal-fired electric power plants to undertake CO, capture, helping
keep coal- and natural gas-fired power generation part of the energy mix while
revitalizing the CO,-EOR industry.
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How Do We Get More OIl

Out of the Bakken?

The more we
understand about the
Bakken petroleum
system, the more oil we
recognize in it.

Currently, only a 3%—
5% recovery factor. .

Bakken Petrofeun System Total Of in Place Reserve Estimates

Price, 1959 - Migh End
00 ated

Small improvements in
recovery yield billions of o

barrels of oil. ,
I’Q ,P I,D /9 II I/
> 2 28 £ %

Can CO,, or other
gases, be a game
changerin the O o ol
Bakken? @) rerrcatyrocomestie puserve tinevace

As a Commodity to Enhance Oil Recovery

e



coO,, CO, + Ethane, Ethane...for EOR

How Do Other Fluids Compare to CO,

for Getting Oil Out of the Bakken?

HC Removal from Middle Bakken Rock Samples Using
Different Gases
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Partners in EERC’s Bakken Research Efforts
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Expertise/Developers Exists for CCUS
CO,-EOR Development

Volume Start Pipeline

Status Project Site co2 Date Type Length
(M) (km)

Operate Air Products Steam Methane Reformer EOR USA 1 2013 | Hydrogen 101-150
Operate Century Plant USA 8.4 | 2010 | Natural Gas 69
Operate Coffeyville Gasification Plant USA 1 2013 Fertiliser 112
Operate Enid Fertilizer CO2 EOR USA 0.7 1982 Fertiliser 225
Operate Great Plains Synfuel Plant & Weyburn-Midale CAN 3 2000 SynGas 315
Operate Lost Cabin Gas Plant USA | 0.8-1.0 | 2013 | Natural Gas N/S
Operate Petrobras Lula Oil Field CCS BRZ 0.7 | 2013 | Natural gas On-Site
Operate Shute Creek Gas Processing Facility USA 7 1986 | Natural Gas 403
Operate Val Verde Natural Gas Plants USA 1.3 1972 | Natural Gas 132
Execute Q?z:u?cg;';:};” LACTL) CAN | 0406 | 2015 | Fertiliser 240
Execute cv?;?gtm Je"ffggrb'g%égg:nz with Noth - AN | 1.2-1.4 | 2016 | Oil Refining 240
Execute Boundary Dam Integrated CCS Demonstration | CAN 1 2015 | Power Gen. 100
Execute Kemper County IGCC USA 35 [2016 | Power Gen. 75
Execute Uthmaniyah CO2 EOR Demonstration Saudi 0.8 Natural gas 70

Arabia




Carbon



In 2013---Turning Point

November 7th 2013'Unburnable' carbon fuels
investment concerns-Investors group with €7.3
trillion of assets asks energy giants about their
exposure and response to the risk of falling
demand for oil and coal.
http://www.theguardian.com/sustainable-
business/unburnable-carbon-investment-agenda
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International Carbon Markets
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CHILE

‘ ETS implemented or scheduled for implementation
‘ Carbon tax implemented or scheduled for implementation
. ETS or carbon tax under consideration

. Carbon tax implemented or scheduled, ETS under consideration

. ETS and carbon tax implemented or scheduled

SOURCE: 2014 International Bank for Reconstruction

and Development - The World Bank
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http://newclimateeconomy.report/economics-of-change



China Announces World’s Largest Cap

and Trade Program

http://news.discovery.com/earth/global-warming/china-announces-worlds-largest-cap-and-

trade-program-150927.htm

Sept 24, 2015 Chinese President Xi Jinping announced that China
will develop a carbon trading system as a way to reduce the
country’s greenhouse gas emissions.

The announcement, made jointly with U.S. President Barack
Obama, comes as both countries prepare to strike a global carbon
emissions agreement at the Paris climate negotiations in December.
The U.S. and China are the top greenhouse gas emitting nations in
the world.

China plans to launch the world’s largest emissions trading program
in 2017, creating a carbon market for electric power generation,
steel, cement and other industries producing most of the country’s
greenhouse gas emissions. The program is meant to complement
the Obama administration’s Clean Power Plan, which was finalized
in August and aims to slash carbon emissions from electric power
plants by 32 percent below 2005 levels by 2030.
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Norway Confirms $900bn Sovereign
Wealth Fund's Major Coal Divestment
May 27, 2015

The decision to divest Norway’s $945m fund from coal assets was made on 27 May, when an agreement
between political parties was reached. It was formally passed by a parliamentary vote on Friday. Svein
Flaatten, of the governing Conservative party, said coal investments were both a global warming risk and
financial risk. A global deal to cut carbon emissions at a crunch UN summit in December could leave some
fossil fuel reserves unburnable and worthless.

Norway’s parliament has formally endorsed the move to sell off coal investments from its S900bn sovereign
wealth fund, the world’s biggest.

It is the largest fossil fuel divestment yet, affecting 122 companies across the world, and marking a new
success for the fast-growing and UN-backed climate change campaign.

A new analysis said the fund would sell off over $S8bn (£5bn) of coal-related investments as a result.

The biggest single sell-off from Norway’s fund will be the UK utility SSE, in which the fund holds $956m of
shares. The fund is also set to sell its S49m stake in Drax, which runs the UK’s biggest coal-fired power
station.

Other major energy companies identified in the analysis by German and Norwegian NGOs are Germany’s
E.ON (5685m) and RWE ($320m) and the Danish company Dong ($30m), which is often associated with
wind energy but has a significant coal business.

Sweden’s Vattenfall and Italy’s Enel are also set to be affected by the coal ban as are 35 groups in the US,
including Duke Energy ($434m). A dozen coal-related companies on China are set to lose their Norwegian
investment, as are eight in Japan and five in Australia.

http://www.theguardian.com/environment/2015/jun/05/norways-pension-fund-to-divest-8bn-from-coal-a-
new-analysis-shows
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Historic Paris Agreement on Climate Change
195 Nations Set Path to Keep Temperature Rise Well Below 2 Degrees (Celsius

Paris Agreerhent @dopted

What does “de-carbonization of energy (fossil fuels)
by 2050.....” mean?

http://newsroom.unfccc.int/paris/
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S2.2 Trillion Fossil Fuel Assets At Risk

© 6 )
()

No new coal mines
will be needed
and nearly $220bin

of projects are at risk.

Which are the companies
with most financial exposure?

We identified the 20 companies with
most capex in the danger zone.

Top 3:

Shell ~» should each avoid
Exxon potential investment of
Pemex Ny over $70bin

. 20-25%

Oil and gas

majors’ potential

investment on -
projects that

won't be needed s
in a 2°C scenario

Institutional Investors
Derisk portfolio by
identifying companies
aligned with a 2°C
demand scenario

or engaging with those
that are not

® Coal is the most
@ ecarbon intensive fossil fuel. :

Investors and markets are at risk

from $2.2 trillion of stranded fossil fuel assets

Oil demand
will peak
around 2020
and more than
$1.4 trillion
of projects

are at risk.

International
climate
commitments

+r

on the decisions
taken to align
corporate strategy
with a 2°C
demand scenario

Scarce: “The $2 trilion stranded assets danger 20ne: How fossll fued fims risk destroying investor retwrs ®, Carbon Tracker 2015

business models
(Business As Usual)

‘Carbon Tracker

Follow us @carbonbubble
#strandedassets

Growth in gas will dnsappomt
industry expectations,
especially in expensive LNG.
Planned spending

of more than $520bin
is at risk.

Fossil fuel

are not

future-proof Canada
r s j $220bin = i
Clean technologies Y pa2st
like renewables, 1 ] j $147bin
battery storage,
electric cars *
5 $2.2tn =
b::::;:;‘gt:: > planned investments uUs China
in unburnable carbon $412bin $179bIn
to 2025 at risk
of becoming a
stranded %
Australia
$103bin
Do the 2°C stress-test
Companies Governments @ @® Analysts & Advisors
Provide information Stress test TA'

Provide sensitivity
analysis of

which stocks

are more resilient

toa 2°C

demand scenario

national resources,
infrastructure

and energy

plans against

a 2°C demand scenario

The report can be downloaded at hetpo/fwww.cavbontrackerorgfreport/stranded assets-canger-zone/



Saudi Aramco and Mobile Sources CO, Capture

e Qil does not
emit CO,

e But our
customer’s
customers do..

* So we have
given them
the option to
capture their

‘l‘ QJ'?—-‘C-Clg»-..' :Tn .

Solid Materials Liquid Materials
10% CO2 Capture 25% CO2 Avoidance CO if t h ey
——  want to...
saudi aramco

www.cslforum.org/publications/documents/rivadh2015/Meshari-SaudiArabiaCCSOverview-TG-Riyadh1115.pdf
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LCA CCUS

How Green is My Oil?
A Detailed Look at Carbon Accounting for
CO,-EOR Sites

Nicholas A. Azzolina and David V. Nakles (The CETER Group, Inc.)
Wesley D. Peck, John A. Hamling, and Charles D. Gorecki (EERC)
L. Stephen Melzer (Melzer Consulting)

Presented at the
21t Annual COs Flooding Conference
December 8, 2015
Midland, Texas

Given 12-8-15
Midland Texas
CO, Conference
Week on the
“Life Cycle
Analysis of CO,-
EOR/CCUS



Questions & Thank You!

Michael E. Moore

* VP Energy Commodities and Advisory Services
* FearnOQil Inc. (a division of Astrup-Fearnleys)
e http://astrupfearnley.no/

* Executive Director
* North American Carbon Capture Storage Association
°*  WWW.haccsa.org

* mmoore@fearnoil.com Tel: 281-759-0245

~¢ FearnOilinc.  %¢ Astrup Fearniey ‘@ NACCSA

North American Carbon Capture & Storage Association
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Mississippi Power Kemper IGCC Project

http://www.mississippipower.com/kemper/docs/Q4_2013KemperProgressReport.pdf

Tord Lien (left), Norweigan Energy Minister, meets Southern Company President and
CEO Tom Fannin (rieht) and Mississiooi Power President and CEO Ed Holland.

582-megawatt integrated gasification combined-cycle (IGCC) power plant in Kemper
County uses lignite

~98% complete-only commercial scale CCUS power project in the US
CO, going for EOR and utilization

Visited on January 22" 2015 the power block was operational and running delivering
power to the grid in Mississippi-full system up fall 2016




Norwegian Visit to Navajo Nation

* Dr. Jostein added that Norway ‘\xi:f:ﬁ““‘o )£ 12 Y ;
has a strong interest in working = ;- LNad an1 N&h&t d H&Ile
with the Navajo Nation and P\ = S e e
ho pes to aid in the ’r,”m““\\‘ 22nd Navajo Nation Counci/.wm
development of a more efficient .t enewsbie energy initntives on the Navajo Nation
avenue of clean coal burning,... : E

* One of those techniques is an
Integrated Gasification
Combine Cycle Power
Generation Unit, which would
utilize coal and preserve
remaining resources acquired
from the purchase of Navajo
Mine from BHP Billiton near
Farmington, NM.

* Note: Captured CO, would
move to the Permian Basin for
EOR.




China’s NDRC and CO,-EOR/CCUS




CSLF Pre-P
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The 6" CSLF Ministerial Meeting
November 1-5, 2015 / Riyadh, Saudi Arabia

o ]
ISR

Ministry of Petrobeum and Mincral Resources
The Kin

Kingdien of Swuchh Arabia

Carbon Sequestration leadership Forum

www.cslforum.org

aris Meeting

6" CSLF Ministerial Meeting

Riyadh, Kingdom of Saudi Arabia
01-05 November 2015

Sunday Monday Tuesday Wednesday Thursday
01 November 2015 02 November 2015 | 03 November 2015 | 04 November 2015 | 05 November 2015
CSLF Policy Group
R e Meeting Ministerial Visit to Saudi Ar?rnco’s
Morning = n@a - Conference and Dhahran Facility
Meeting CSLF Stakeholders (intended for Ministers and
Roundtable g
Meeting Heads of Delegations only)
(continues)
CSLF Technical Group
: Megtmg CSLF Policy Group Ministerial 5
Afternoon Task Force (continues) PG Conference and Visit to Dhahran
Meetings P g Roundtable (continues)
CSLF Stakeholders {continues) (continues)
Meeting
Evening Dinner Dinner




Other Areas to Watch



Panama Canal Expansion ~2016

PANAMA CANAL
EXPANSION

THRO SET OF LOCKS

The expansion wil add a third lane of traffic £ allow the transit of karger ships with more
Cargo capacly.

e 32007 o
r Goubling the capacly of the Canal.

PROJECT COMPONENTS
O Dsepaniog o the Pacic and Aanti Canal entrances.

© Widenng 0 gatoral cha 9 of Cebea Ot
© Buldgof : e Pack.

O Rasing ol Gatun Lake mainum eperations) .

© Anew 1 Kiometsr Pacifc Access Cranvel

CANAL DE PANAMA

http://micanaldepanama.com/expansion/
http://micanaldepanama.com/expansion/faq/#prettyPhoto
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Chinese Backed “Nicaragua Interoceanic
Grand Canal”

Dec 22, 2014 Groundbreaking

MEXICO

Atlantic
-Ocean

i BB Se
BELIZE Caribbean Sea

DETAIL

Pacific
Ocean

GUATEMAEA <+

/)’(( HONDURAS

EL %ALVADOR :
NICARAGUA PANAMA CANAL

Managua * Length: 51 miles
N Inaugurated in 1914
f\/\_\\)
COSTA-RICA K
: P._anama
NICARAGUA CANAL & (LE
Length: 172 miles 5

PANAMA }\>

COLOMBIA

http://www.washingtonpost.com/blogs/worldviews/wp/2014/12/23/why-the-chinese-backed-
nicaragua-canal-may-be-a-disaster/?Post+generic=%3Ftid%3Dsm twitter washingtonpost

Pacific Ocean



http://www.washingtonpost.com/blogs/worldviews/wp/2014/12/23/why-the-chinese-backed-nicaragua-canal-may-be-a-disaster/?Post+generic=?tid=sm_twitter_washingtonpost
http://www.washingtonpost.com/blogs/worldviews/wp/2014/12/23/why-the-chinese-backed-nicaragua-canal-may-be-a-disaster/?Post+generic=?tid=sm_twitter_washingtonpost
http://www.washingtonpost.com/blogs/worldviews/wp/2014/12/23/why-the-chinese-backed-nicaragua-canal-may-be-a-disaster/?Post+generic=?tid=sm_twitter_washingtonpost
http://www.washingtonpost.com/blogs/worldviews/wp/2014/12/23/why-the-chinese-backed-nicaragua-canal-may-be-a-disaster/?Post+generic=?tid=sm_twitter_washingtonpost
http://www.washingtonpost.com/blogs/worldviews/wp/2014/12/23/why-the-chinese-backed-nicaragua-canal-may-be-a-disaster/?Post+generic=?tid=sm_twitter_washingtonpost
http://www.washingtonpost.com/blogs/worldviews/wp/2014/12/23/why-the-chinese-backed-nicaragua-canal-may-be-a-disaster/?Post+generic=?tid=sm_twitter_washingtonpost
http://www.washingtonpost.com/blogs/worldviews/wp/2014/12/23/why-the-chinese-backed-nicaragua-canal-may-be-a-disaster/?Post+generic=?tid=sm_twitter_washingtonpost
http://www.washingtonpost.com/blogs/worldviews/wp/2014/12/23/why-the-chinese-backed-nicaragua-canal-may-be-a-disaster/?Post+generic=?tid=sm_twitter_washingtonpost
http://www.washingtonpost.com/blogs/worldviews/wp/2014/12/23/why-the-chinese-backed-nicaragua-canal-may-be-a-disaster/?Post+generic=?tid=sm_twitter_washingtonpost
http://www.washingtonpost.com/blogs/worldviews/wp/2014/12/23/why-the-chinese-backed-nicaragua-canal-may-be-a-disaster/?Post+generic=?tid=sm_twitter_washingtonpost
http://www.washingtonpost.com/blogs/worldviews/wp/2014/12/23/why-the-chinese-backed-nicaragua-canal-may-be-a-disaster/?Post+generic=?tid=sm_twitter_washingtonpost
http://www.washingtonpost.com/blogs/worldviews/wp/2014/12/23/why-the-chinese-backed-nicaragua-canal-may-be-a-disaster/?Post+generic=?tid=sm_twitter_washingtonpost
http://www.washingtonpost.com/blogs/worldviews/wp/2014/12/23/why-the-chinese-backed-nicaragua-canal-may-be-a-disaster/?Post+generic=?tid=sm_twitter_washingtonpost
http://www.washingtonpost.com/blogs/worldviews/wp/2014/12/23/why-the-chinese-backed-nicaragua-canal-may-be-a-disaster/?Post+generic=?tid=sm_twitter_washingtonpost
http://www.washingtonpost.com/blogs/worldviews/wp/2014/12/23/why-the-chinese-backed-nicaragua-canal-may-be-a-disaster/?Post+generic=?tid=sm_twitter_washingtonpost
http://www.washingtonpost.com/blogs/worldviews/wp/2014/12/23/why-the-chinese-backed-nicaragua-canal-may-be-a-disaster/?Post+generic=?tid=sm_twitter_washingtonpost
http://www.washingtonpost.com/blogs/worldviews/wp/2014/12/23/why-the-chinese-backed-nicaragua-canal-may-be-a-disaster/?Post+generic=?tid=sm_twitter_washingtonpost
http://www.washingtonpost.com/blogs/worldviews/wp/2014/12/23/why-the-chinese-backed-nicaragua-canal-may-be-a-disaster/?Post+generic=?tid=sm_twitter_washingtonpost
http://www.washingtonpost.com/blogs/worldviews/wp/2014/12/23/why-the-chinese-backed-nicaragua-canal-may-be-a-disaster/?Post+generic=?tid=sm_twitter_washingtonpost

Arctic Sea Routes

Arctic Shipping Routes \. ‘/‘/‘/
mm NoOrth-West Passage (NWP) v
=== Northern Sea Route (NSR) _
=== Transpolar Sea Route (TSR) The
Arctic Bridge Route (ABR) 0 ibitote | con %

*  The Artic Institute http://www.thearcticinstitute.org/2012/10/the-future-of-arctic-shipping.html
*  NSR Information Office: http://www.arctic-lio.com/
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Country Claims in the Arctic

Territorial Claims
in the Arctic

RUSSIA

CANADA
< (77

As of September 5, 2013 the NSR
Administration has issued 495
permits to navigate and operate
on the NSR so far this year.
However, most of these permits
are for only parts of the route,
predominantly the western part
of Russian waters, i.e. the
southwestern Kara Sea.

As of 31 July 2013, of the 296
permits granted only 18% (58
permits) are for actual transits
and 45% (133 permits) are
approved for voyages only in the
southwestern Kara Sea, primarily
shipping goods within the region
or bringing them south-
westwards to Europe.



It’s Not Just Oil, Natgas & Coal...

Iron Ore Tumbling as Glut Builds
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India's GDP Seen Rising But Skepticism
Remains-Up 7.3% Year On Year.

* November 30, 2015 http://www.cnbc.com/2015/11/30/

 Growth in Asia's third-largest economy likely picked up pace during the July-
September period but don't cheer just yet, economists warn.

e India's real gross domestic product (GDP) is expected to expand 7.3 percent on
year, up from 7 percent in the April-June quarter, on the back of improved
consumption and rising industrial production, according to widespread estimates
from private sector economists.

* Discretionary consumer spending has been holding up better, reflected by a 9.5
percent annual rise in September car sales, Morgan Stanley pointed out in a
Monday report. Meanwhile, positive factory production is another bright spot,
with annual industrial output expanding 4.2 percent in July, 6.3 percent in August
and 3.6 percent in September.

 The upshot is ultimately buoyed growth, but it's still far from full-throttle, said
Vishnu Varathan, senior economist at Mizuho Bank.
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Over the Horizon Disruptor....

Power density of LENR fuel is 108* times higher than jet fuel in

Parkhomov demonstration

... claims of a clean energy breakthrough are true?

Jet-A LENR Ni
18,500 BTU/Ib 3,084,000 J of power produced in 40 min = 1285 W (4385 BTU)
@ 859 1 OC 1285 W/ 1 gram Ni (4385 BTU/ 0.0022 Ib) = 1285 W/g (1,993,182 BTU/lb)

1,993,182 BTW/Ib /18,500 BTU/Ib= 108

or 108X higher than Jet-A*

* Probably much higher as experiments were terminated before fuel was exhausted.
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Bill Gates briefed on LENR by Dr. Vittorio Violante at the ENEA*
labs in Frascati, ltaly

Rob Duncan (VP of Research) recently founded Center for

Emerging Energy Sciences (CEES) at Texas Tech for R&D of LENR
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