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2 GEOLOGIC ASSESSMENT OF THE BURGER POWER PLANT AND VICINITY

Figure 1.—Location of Burger Power Plant. Figure captured from four USGS digital raster graphic (DRG) files of the 7.5-minute quadrangles surrounding the
site. A separate file containing this map, for detailed use and printing, is included on the CD submitted with this report.
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disposal. In order to maintain injected CO, in its supercritical state
(i.e., liquid), the injection horizon depth must be at or greater than
2,500 ft. Maintaining COs in its liquid phase is desirable because, as
a liquid, it takes up less volume than when it is in the gaseous phase.
One ton of CO, at surface temperature and pressure (when it is in
its gaseous phase) occupies approximately 18,000 cubic feet. The
same amount of CO, will occupy only 50 cubic feet when injected
into a formation at a depth of approximately 2,600 ft. Sequestration
depths of at least 2,500 ft also insure there is an adequate interval
of rocks (confining layers) above the potential injection zones to act
as geologic seals.

OIL-AND-GAS FIELDS

Oil-and-gas fields represent known geologic traps (structural or
stratigraphic) that contain hydrocarbons within a confined reser-
voir with a known cap or seal. In depleted or abandoned petroleum
fields, CO, can be injected into the reservoir to fill the pore volume
left by the extraction of the oil or natural gas resources (Westrich
and others, 2002).

In active oil fields, it has been demonstrated that CO, can be used
for enhanced oil recovery (EOR). In this process, some of the oil
that remains in reservoirs after primary production is recovered by
using COs to (1) repressurize the reservoir and drive the remain-
ing oil to a recovery well (immiscible flooding at shallow depths),
or (2) reduce the viscosity (via mixing/chemical interaction) of the
remaining oil and push it to a recovery well (miscible flooding of
deep reservoirs). Approximately 70 oil fields worldwide currently
inject CO, for EOR (U.S. DOE, 2004), thereby demonstrating the
effectiveness of this value-added sequestration option. Most exist-
ing CO;-assisted EOR operations are in the western United States,
especially the Permian Basin of west Texas. These fields mainly
use naturally occurring sources of CO,, but recently, anthropogenic
sources have been added to their extensive pipeline network. There
are no known large natural-CO, sources in the eastern United States.
Having CO, available for EOR operations may enable the local oil
industry to produce hundreds of millions of barrels of additional
oil. Enhanced oil recovery, while sequestering CO,, could provide
further economic incentive to develop a long-term sequestration op-
eration at a site such as the Burger Power Plant.

UNMINEABLE COAL BEDS

Unmineable coal beds offer a unique option for geologic seques-
tration because, unlike the previously described reservoir types,
CO; injected into a coal bed would not only occupy pore space, but
it would also bond, or adsorb, onto the carbon in the coal itself. The
adsorption rate for CO, in bituminous coal is approximately twice
that of methane; thus, in theory, the injected CO, would displace
methane, allowing for potential enhanced gas recovery (Reznik and
others, 1982; Gale and Freund, 2001; Schroeder and others, 2002)
while at the same time sequestering twice the volume of CO,. Be-
cause of the adsorption mechanism, concerns of miscibility that oc-
cur in oil-and-gas reservoirs are not an issue. Thus, the injection of
CO; and resulting enhanced recovery of coal bed methane could
occur at shallower depths than for depleted oil reservoirs and deep
saline formations.

CARBONACEOUS SHALES

Analogous to sequestration in coal beds, CO, injection into car-
bonaceous shale reservoirs could be used to enhance existing gas

production. Additionally, it is believed that carbonaceous shales
could adsorb CO, into the shale matrix, similar to coal adsorption,
permitting long-term CO, storage even at relatively shallow depths
(Nuttall and others, 2005). Sequestration of CO, in carbonaceous
shales has not been demonstrated and is still in the developmental
research stage.

METHODS

A geologic characterization was conducted for the 20-mile radius
AOR that includes portions of Belmont, Harrison, Jefferson, and
Monroe Counties, Ohio, Greene and Washington Counties, Penn-
sylvania, and Brooke, Marshall, Ohio, and Wetzel Counties, West
Virginia (fig. 2). Additionally, because of a paucity of data on deep
geologic units, some well data were used from as far as 30 miles
from the site.

Data used for the preliminary site assessment were acquired from
public records at the West Virginia Geological and Economic Sur-
vey (WVGES), the Pennsylvania Geological Survey (PGS), and the
Ohio Division of Geological Survey (DGS). Available geologic lit-
erature, basic geologic maps, and data on coal and coal mines, oil
and gas wells, petroleum storage fields, brine solution wells, and
core hole records were compiled and analyzed.

Wells in the text and figures are referred to by both lease name
and the American Petroleum Institute’s well-identification number
(API number). The API number is a national standardized method
for assigning unique identifiers to oil and gas wells. It is expressed as
a 10-digit number with the first 2 digits representing the state code,
the next 3 numbers representing the county code, and (in Ohio) the
next 5 numbers representing the permit number within the county.

Stratigraphic terminology used in this report is that currently ac-
cepted by the DGS and can be found in Larsen (1998), Riley and
others (1993), and Baranoski (in prep.). A stratigraphic chart for
strata underlying the Burger AOR, adapted from the MRCSP phase
I report (Wickstrom and others, 2005), is shown in figure 3.

As of June 2006, 6,257 drill holes were on file at the WVGES,
PGS, and DGS in the 20-mile radius AOR. The majority of these
wells were drilled for oil and gas (including coalbed methane). The
results of analyses using the well records were constrained because
many of the records pre-dated modern regulations that require rela-
tively more information than the records contain. For example, only
3,056 of the 6,257 wells in the AOR have a total depth (TD) listed as
part of the well record (fig. 4); thus, additional data on deeper geo-
logic units within the AOR may exist in the records of current and
historic operators of the Appalachian Basin. A listing of all wells
within the AOR, as of June 2006, is attached (Appendix A). Other
subsurface records of the AOR are from coal stratigraphic test holes
and wells drilled for brine solution operations. Very little core or
analyses of the AOR are available for rocks below the coal measures
(Appendix B).

A dip cross-section was constructed across the AOR (fig. 4) to
illustrate the regional stratigraphy, including the potential injec-
tion zones and confining units. For visual clarity, the cross section
is split into a shallow section and a deep section (figs. 5, 6). Data
used for the shallow and deep sections were derived from the top of
the Onondaga Limestone and the Dayton Formation\“Packer Shell,”
respectively.

Time budgeted for this assessment precluded using a large num-
ber of geophysical logs to interpret formation boundaries and prop-
erties and map unit depth and thickness. In addition, geophysical
logs were not run or reported when many wells in the region were
drilled. Therefore, drillers’ reported formation depths (depth below



