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National Energy Technology Lab

A Functions within USDOE A Expertise includes coal,
Office of Fossil Energy natural gas, oil and related

A Only federally owned and environmental technology

operated National Laboratory A Organized into 7 units:

I Strategic Center for Natural Gas
and Oil (SCNGO)

Morgantown, WV i Strategic Center for Coal (SCC)

|

i Pittsburgh, PA i Office of Research and
i Albany, OR Development (ORD)
,
|

A Locations in

[ ]
Houston, TX N=TL i Office of Systems, Analyses
Fairbanks, AK and Planning (OSAP) (econ)

i Project Management Center
(PMC) (utilization)

T Plus 2 internal business units
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ORD Shale Gas Project Areas

Resource Characterization

U Improve the predictability of recoverable gas from the Marcellus Shale and
other gas shales.

U Constrain estimates of gas-in-place.

Environmental Assessment
U Measure the environmental impacts from shale gas drilling and production.
U Perform a rigorous environment al asse

This seminar:

U Brief history of shale geology and gas development

U Summary of NETL resource characterization program

U Discussion about environmental impacts and assessment
U Questions and conversation
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What i1s Shale?

» Sedimentary rock formed from mud

» Composed of fine-grained material: clay,
guartz, organic matter, and other minerals.

» Clay-rich shales are fissile: split into thin sheets

» Shale types: organic-rich (black) and organic
lean (gray or red)

» Shale porosity ~ 10%, permeability is very low.
Pore spaces between grains are small.

» Gas occurs in fractures, in pores and adsorbed
onto organic materials and clays.

» High permeability pathways are needed for
economical rates of gas production.
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Geologists name rocks after a location
where the exposures are representative
of the formation.

This I s knowhoasl it the

Descriptions are published in the
scientific literature (Cooper,1936)

The type locality for the Marcellus Shale
is an outcrop on Slate Hill, a mile south
of the town of Marcellus, New York, in
Onondaga County.

Town named for Marcus Claudius
Marcellus (26871 208 BC), a famous
Roman general and consul.
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Appalachian Basin Stratigraphy
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Modified from Blakey & "' ‘
http://jan.ucc.nau.edu/~rcb7/
(http://jan.ucc.nau.edu/~rc ﬁ

From Boyce, 2010: Middle Devonian (390 MA)
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Basic Petroleum Geology

Conventional Reservoir: concentrated deposit of recoverable oil and/or gas.

NEED:

1. Source rock: 1-2% organics (kerogen)
a. Types | and Il kerogen (petroleum + gas)
b. Type lll kerogen (coal + gas)

Thermal maturity
Reservoir rock [ sumac
Seal and Trap 5D
Migration pathway

bk wn

If any one of these Is missing,
nO prOdUCtlon_ SOURCE KITCHEN

AREA

Shale gas: Need only 1 and 2
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High grade

Why is the resource so large?

Quality

Resource Distribution

Low grade

Quantity >
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Nanoporosity inside kerogen
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