In the last five years, we have gradually come to the recognition that huge quantities of methane gas
are recoverable from black shales in the United States of America.

In the more distant past, methane from black, organic-rich
shales provided minor amounts of long-lived gas production,
especially in the Appalachian area of the eastern United States.
Such production from vertical wells was only marginally
economic and was sold for local use.

Advances in horizontal drilling and fracing in a horizontal
borehole now yield flow rates of 2 to 15 million cubic feet of gas
per day, and with gas prices above US $6 per thousand cubic
feet, yield attractive economics to investors.

Modern analytical techniques demonstrate that organic-rich
shales commonly have between 50-600 billion cubic feet of gas
in place per square mile of surface area. The amount of gas in
place depends linearly on the amount of organic carbon in the
rock, and the shale thickness.

The temperature history of the shale powerfully influences the percentage of the contained carbon
that is converted to gas.

The gas generated and contained in the shale is sorbed on organic residue and occupies micro-
porosity created from partial conversion of organic particles to methane. This thermally generated gas
is still contained in the shale, and is often geopressured.

The geopressuring influences the recovery factor, and the geopressuring of the gas makes the gas
shale relatively easy to fracture. Any silica-rich layers within the shale are especially susceptible to
fracturing.

Production from the fractures and the matrix declines rapidly after start of first production. After a few
years of production, strong variations of pressure are developed between areas of the reservoir
drained, versus areas undrained, by fractures. At this time, re-fracturing of the wells causes connection
to undrained portions of the reservoir, and significantly restores flow rates.

In every example of gas shale production, the shale horizon was previously penetrated by hundreds of
wells, without recognition of the shale’s commercial potential.

| believe that the USA will ultimately recover on the order of one quadrillion cubic feet of gas
(approximately 30 trilion cubic meters) from shale reservoirs.




Roxanna Associates was founded in 2002 by Marlan Downey as an outgrowth of his extensive
management consulting practice. He observed that the needs of many companies were for
highly experienced and successful working staff rather than advice on management. Roxanna
Associates provides consulting services to both independent and major oil companies. Roxanna
is able to match the talents of our associates to the specific technical or business needs of the
client.

Members of Roxanna Associates average over thirty years of professional experience and are
former members of Marlan’s highly successful exploration teams at Shell and ARCO. Their
experience, integrity, and records of success are unmatched in the industry.

Learn more at www.RoxannaQil.com/gasshaleplays and 713.520.1153
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