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Conventional (Historical) Oil and Gas
Development
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extent meant fewer populations were in contact with oil
and gas operations

* Rock properties sufficient to allow oil and gas to flow
through porous space of the rock and to the surface with
minimal intervention
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Schlumberger glossary:
Structural Trap

Qil in pores of rock. Energy.gov



Unconventional Oil and Gas
Development
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e Qil and gas exist in the fabric of ‘source rock’ found in wide swaths
across multiple U.S. regions

e Extremely low permeability source rock (e.g., shale) requires
horizontal wells combined with multi-stage fracture stimulations to
provide surface area necessary to produce economically

* The widespread distribution of low permeability source rock Montney shle, Trican WellService
means that people are increasingly in contact with oil and gas
operations




UOGD: we're talking about more than just
exposure to hydraulic fracturing

| Photo courtesy of Schlumberger
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UOGD as defined in HEI's Energy
Research Program

UOGD includes: Upstream

 Development: exploration, site T N\\UoeD

preparation, vertical and horizontal @ Production&processin
drilling, well completion, and
management of wastes
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gas; extraction and processing of oil
and natural gas condensates;
management of produced water and Cptos
wastes; and construction and

Distribution
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What challenges will researchers find?

UOGD has evolved over a period of
time making the differentiation
between UOGD and historical oil and
gas productionf(as well as other
industries, traffic emissions, etc.)
challenging yet important. Locations
with historical production may overlap
locations with UOGD.

Researchers cannot rely solely on well
eometry to define UOGD in databases
%e.g. Piceance Basin)

Industryfpractices change in response
to identified problems and
technological innovation. These
changes are not documented for
researchers.

Researchers are chasing a moving target
with respect to changes in technology
and practices in the industry.
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Figure 3. North American well geometry since 1991, showing the increasing
prevalence of horizontal wells over time (Courtesy: L.K. Britt 2018)
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