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1.0 INTRODUCTION  
The Bureau of Land Managementôs Jackson 
Field Office is located in Jackson, 
Mississippi, and is responsible for 11 
southern states: Alabama, Arkansas, 
Florida, Georgia, Kentucky, Louisiana, 
Mississippi, North Carolina, South Carolina, 
Tennessee, and Virginia. The Jackson Field 
Office manages approximately 34.25 million 
acres of federal mineral estate in the 
eastern portion of the United State. Of this 
approximately 2.26 million mineral acres are 
located in Kentucky where oil and gas 
leases are active in the Daniel Boone and 
Jefferson National Forests.  

The Reasonable Foreseeable Development 
Scenario (RFDS) forecasts fluid mineral 
exploration, development, and production 
for the planning area for the next ten years. 
The RFDS assumes a baseline scenario in 
which no new policies are introduced and all 
areas not currently closed to leasing and 
development are opened for oil and gas 
activity.  

Interagency Reference Guide - Reasonably 
Foreseeable Development Scenarios and 
Cumulative Effects Analysis for Oil and Gas 
Activities on Federal Lands in the Greater 
Rocky Mountain Regionò (USDI 2002), 
ñPolicy for Reasonably Foreseeable 
Development Scenario (RFD) for Oil and 
Gas (BLM WO IM No. 2004-089) and 
Planning for Fluid Minerals Supplemental 
Program Guidance (BLM Handbook H-
1624-1) guided the criteria and analyses 
methods used in this RFD. 

1.1 Discussion of Determining Oil 
and Gas Resource Potential 

Potential accumulations of oil and gas are 
described in Section 2. Non-BLM land within 
the state may be included in this section 
when it provides a better understanding of 
resource potential on BLM property. These 
determinations were made using the 
geologic criteria provided by reference in 
Section 2. Also contained in Section 2 are 
descriptions of stratigraphy, structure, 

historic oil and gas activities, as well as 
relevant studies done in the area. Potential 
reservoir rocks, source rocks, and existing 
stratigraphic and structural traps are 
discussed in detail.  

1.2 Methodology for Predicting 
Future Oil and Gas Exploration 
and Development Activity 

Section 7 predicts the type and intensity of 
future oil and gas exploration and 
development activities. These forecasts are 
determined by an areaôs geology, and 
historical and present activity, as well as 
factors such as economics, technological 
advances, access to oil and gas areas, 
transportation, and access to processing 
facilities. Economics, technology, and other 
factors may be hard to predict because of 
their complex nature and rapid rate of 
change. Projections of oil and gas activities 
are based upon present knowledge. Future 
changes in global oil and gas markets, 
infrastructure and transportation, or 
technological advancements, may affect 
future oil and gas exploration and 
development activities within the state. 

1.3 Relating the Potential for 
Resource Occurrence to 
Potential for Activity 

Predicted oil and gas activity does not 
necessarily correlate with geologic potential 
for the presence of hydrocarbons. Although 
the geology of an area may suggest the 
possibility of oil and gas resources, actual 
exploration and development may be 
restricted by high exploration costs, low oil 
and gas prices, or difficulty accessing the 
area due to lease stipulations. Thus a small 
area may have a high resource potential, 
yet have a low exploration and development 
potential due to severe restrictions on 
access. Conversely, technological 
advancements or an increase in oil and gas 
prices could result in oil and gas activities in 
areas regarded as having low potential for 
occurrence. 
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2.0 DESCRIPTION OF THE 

GEOLOGY OF KENTUCKY 
The surface geology of the Commonwealth 
of Kentucky is dominated by exposures of 
Paleozoic rocks that range in age from 
Ordovician to Pennsylvanian. Exposures of 
younger Mesozoic and Tertiary aged units 
are confined to the very southwestern tip of 
the state in the area known as the Jackson 
Purchase. The name for this area derives 
from the purchase of these lands from local 
Indian tribes in the early 1800ôs by Andrew 
Jackson. Quaternary aged sediments in the 
state are generally confined to areas 
associated with rivers and smaller 
tributaries (McDowell, Robert C, 1985). 
(See Figure 1 Geologic map of Kentucky).  

 

The distribution of these exposures and the 
general topography and physiography of the 
region are to a large extent controlled by the 
parts of four major structural features that 
are present within the commonwealth. 
These include parts of the Illinois and 
Appalachian basins, a segment of the 
Cincinnati Arch, and a small part of the 
northeastern most extension of the 
Mississippi Embayment (Landes, K. K. 
1970). These regionally scaled structural 
features include smaller localized features 
that include folded geologic structures that 
have been cut by individual fault and fault 
trends. Figure 2 shows the location of these 
regional structural features.  

  

 
Figure 1: Geologic Map of Kentucky 

. 

 Source: Kentucky Geological Survey 1988
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Figure 2: Structural Elements of Kentucky  

Source: USGS, 2001 

 

2.1 Subsurface Stratigraphy and 
Structure 

The subsurface stratigraphy and structure 
related to the occurrence of oil and gas 
resources in Kentucky is divided into three 
primary sub-regions which include: Central 
Kentucky Sub-region, the Eastern Kentucky 
Sub-region, and the Western Kentucky Sub-
region which also includes the area of 
Jackson Purchase. The regional structural 
controls which effect the distribution of the 
geologic surface exposures and the general 
physiography of the commonwealth to a 
large extent also control the distribution of 
subsurface rock units and in turn effect the 
distribution of oil and gas occurrences. 
These regional structures and stratigraphic 
relationships are discussed for each sub-
region. 

2.1.1 Central Kentucky Sub-Region 
The Central Kentucky Sub-region is located 
in north-central and south-central Kentucky 
and coincident with the crestal and flank 

areas of the Cincinnati arch which extends 
through Kentucky (Landes, K.K., 1970).  

The Cincinnati arch is a positive geologic 
structural feature that represents an 
extension of the Kankakee and Findley 
arches which extend southward from Illinois 
and Ohio into Kentucky. The arch continues 
southward across central Kentucky into 
Tennessee where it terminates at Nashville 
dome in central Tennessee. Key structural 
expressions of the arch in Kentucky are the 
Jessamine dome (Lexington dome), the 
Lexington, Kentucky River fault systems as 
well as segments of the Irvine-Paint Creek 
fault system, and the so called ñCumberland 
saddleò, which consists of the structural sag 
between the Jessamine dome of Kentucky 
and the Nashville dome of Tennessee 
(Landes, K.K., 1970 and McDowell, Robert 
C., 1985). 

This sub-region contains reservoirs that are 
productive of both oil and natural gas. 
These reservoirs consist of both carbonates 
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and clastic rock units that range in age from 
the Ordovician System through 
Mississippian System (Kentucky Geological 
Survey, website, 1998 and Kentucky 
Geological Survey, website, Oil and Gas 
Overview, 2002). Figure 3 shows a 
generalized stratigraphic column for 
reservoir units in the Central Kentucky Sub-
region.  

The bulk of these reservoirs are found at 
drilling depth that are less than 1,000 feet in 
depth to drilling depths that are between 
1,000 and 3,000 feet (Kentucky Geological 
Survey, website, Oil and Gas in Kentucky, 
1998). Annual crude oil and natural gas 
production for counties located in this sub 
region was reported as 264,485 barrels of 
oil and 991,022 thousand cubic feet of gas 
for the year 2005 (Kentucky Geological 
Survey, website, Oil and Gas Activity Data, 
2008). These volumes accounted for 
10.78% of the total annual oil production for 
the commonwealth and 1.07% of the total 
annual natural gas production for the 
commonwealth during that year. 

2.1.2 Western Kentucky Sub-Region 
The Western Kentucky Sub-region is 
located in west and west-central Kentucky 
and coincident with the very southern most 
part of the Illinois Basin which extends from 
the northwest into Kentucky and includes 
the Pennsylvanian rock units that form the 
Kentucky western coal field. Important 
structural features within the basin in 
Kentucky are the Rough Creek and 
Pennyrile fault systems, and the Moorman 
syncline (McDowell, Robert C., 1985).  

The Rough Creek fault system is a major 
east ï southeast trending fault system 
which crosses the southern end of the basin 
in Kentucky and forms the northern 
boundary of the Moorman syncline. The 
Rough Creek fault zone is composed of a 
number of high angle, down to the south, 
normal faults which form a series of grabens 
and horsts and includes areas of sharp 
folding associated with that fault system 
(McDowell, Robert C., 1985). Away from 
this fault system gentler folding prevails 

(Landes, K, K., 1970). The eastïwest 
trending Pennyrile fault system represents 
the southern boundary of the Moorman 
syncline. The Pennyrile fault system is 
similar in form to the Rough Creek fault 
system however it has fewer faults with less 
displacement (McDowell, Robert C., 1985). 

While this sub-region contains reservoirs 
that are productive of both oil and natural 
gas, oil production dominates over that of 
natural gas. The productive reservoirs 
consist of both clastic and carbonate rock 
units that range in age from the Ordovician 
System into the Pennsylvanian System 
(Kentucky Geological Survey, website, 1998 
and Kentucky Geological Survey, website, 
Oil and Gas Overview, 2002). Hydrocarbon 
accumulations are largely structurally 
controlled but distribution of reserves may 
depend on local porosity development 
(Landes, K.K., 1970). Figure 4 shows a 
generalized stratigraphic column for 
reservoir units in the Western Kentucky 
Sub-region.  

The majority of these reservoirs are found at 
drilling depths that are between 1,000 and 
3,000 feet but some areas within the sub-
region have production at depths of less 
than 1000 feet (Kentucky Geological 
Survey, website, Oil and Gas in Kentucky, 
1998).  

Annual crude oil and natural gas production 
for counties located in this sub region was 
reported as 1,133,260 barrels of oil and 
628,001 thousand cubic feet of gas for the 
year 2005 (Kentucky Geological Survey, 
website, Oil and Gas Activity Data, 2008). 
These volumes accounted for 46.18% of the 
total annual oil production for the 
commonwealth and less than 1 % of the 
total annual natural gas production for the 
commonwealth during that year. 

2.1.3 Eastern Kentucky Sub-Region 
The Eastern Kentucky Sub-region is located 
in eastern Kentucky and is considered a 
part of the much larger Appalachian 
province which extends northeastward into 
parts of Ohio, Virginia, and West Virgin and 
beyond. The eastern part of Kentucky is 
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considered part of the Appalachian basin 
with the very southeastern part of the state 
in the Appalachian fold-and-thrust province 
(McDowell, Robert C., 1985).  

That part of the Appalachian basin located 
in Kentucky contains important structural 
features which include parts of the Irvine-
Paint Creek fault system and the Pine 
Mountain thrust fault (McDowell, Robert C., 
1985). Accumulations in this area are 
structurally controlled or are the result of 
variation in reservoir porosity and 
permeability development on and off 
structure (Landes, K. K., 1970).  

This sub-region contains reservoirs that are 
productive of both oil and natural gas with 
the eastern most portion of this area being 
largely productive of natural gas. The 
productive horizons consist of sandstones; 
carbonate rock and shale reservoirs that 
range in age from the Ordovician System 
into the Pennsylvanian System (Kentucky 
Geological Survey, website, Oil and Gas in 
Kentucky, 1998 and Kentucky Geological 
Survey, website, Oil and Gas Overview, 
2002). Figure 5 shows a generalized 
stratigraphic column for reservoir units in 
the Eastern Kentucky Sub-region.  

The majority of these reservoirs are found at 
drilling depths that are between 1,000 and 

3,000 feet but some areas within the region 
require drilling to depths greater than 3,000 
feet (Kentucky Geological Survey, website, 
Oil and Gas in Kentucky, 1998). Annual 
crude oil and natural gas production for 
counties located in this sub region was 
reported as 1,056,197 barrels of oil and 
91,003,966 thousand cubic feet of gas for 
the year 2005 (Kentucky Geological Survey, 
website, Oil and Gas Activity Data, 2008). 
These volumes accounted for 43.04% of the 
total annual oil production for the state and 
less than 98.25 % of the total annual natural 
gas production for the commonwealth 
during that year. 

The Devonian Shale (Ohio Shale) has been 
and continues to be an attractive exploration 
target in Eastern Kentucky. This 
unconventional reservoir will continue to see 
exploration activity in this area. As with 
many unconventional reservoirs projection 
of reservoir quality and ultimate 
performance remains difficult to predict. 
Recent work by the Kentucky Geological 
Survey has shown that the maximum 
average daily production during the first 6 
months is an adequate indicator of future 
well performance and that the best wells 
can be expected to make 20 MMcf in first 
year and 100 MMcf after 5 years (Nuttall, 
B.C., 2007). 
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Figure 3: Generalized Stratigraphic Column - Reservoir Units in the Central Kentucky 
Sub-region 
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Figure 4: Generalized Stratigraphic Column - Reservoir Units in the Western Kentucky 
Sub-region 
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Figure 5: Generalized Stratigraphic Column - Reservoir Units in the Eastern Kentucky 
Sub-region 
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3.0 SUMMARY OF USGS PLAY 

DESCRIPTIONS  

3.1 Oil and Gas Assessment  

The most recent oil and gas assessment by 
the USGS for the Cincinnati Arch, 
Appalachian Badin and Illinois Basin 
provinces was completed in 1995. In each 
of those assessments of those provinces a 
number of conventional and unconventional 
oil and gas plays were assessed which 
might have an impact on oil and gas 
exploration and production activity in 
Kentucky. 

The following is a summary of those 1995 
province assessments and includes only 
very general information relative to the play. 
The primary source materials for this 
summary presentation are the geologic 
reports for each of the province 
assessments.  

3.2 Illinois Basin in Western 
Kentucky  

The assessment of the Illinois Basin 
province by the USGS recognized three 
total petroleum systems (TPS) that included 
parts of north-western Tennessee (USGS, 
2007). The total petroleum systems 
included: a Precambrian to Cambrian TPS, 
Ordovician Ancell/Maquoketa TPS, and a 
Devonian to Mississippian New Albany 
TPS.  

3.2.1 Precambrian to Cambrian TPS  
The Precambrian to Cambrian TPS is 
comprised of three assessment units: the 
Precambrian to Cambrian Rift-Fill AU, the 
Cambrian Mount Simon to Eau Claire AU, 
and the Cambrian to Ordovician Knox 
Group AU (USGS, 2007). The assessment 
units of the Precambrian to Cambrian TPS 
were not assessed quantitatively by the 
USGS and therefore the USGS did not 
provide numerical values for Total 
Undiscovered Resources. The USGS fact 
sheet for the Illinois Basin is provided in 
Appendix A. 

3.2.2 Ordovician Ancell/Maquoketa TPS 
The Ordovician Ancell/Maquoketa TPS is 
comprised of two assessments units; 
Ordovician Dutchtown to Galena AU, and 
Ordovician St. Peter/Everton AU. The 
USGS did not quantitatively assess the 
Ordovician St. Peter/Everton AU therefore 
the USGS did not provide numerical values 
for Total Undiscovered Resources. The 
USGS fact sheet for the Illinois Basin is 
provided in Appendix A. 

3.2.3 Devonian to Mississippian TPS 
The Devonian to Mississippian TPS is 
comprised of eleven assessment units: 
Pennsylvanian Sandstones AU, Upper 
Mississippian Sandstones AU, Lower 
Mississippian Carbonates AU, Lower 
Mississippian Borden AU, Middle Devonian 
Carbonates AU, Middle Devonian Dutch 
Creek Sandstone AU, Lover Devonian 
Carbonates AU, Upper Silurian Carbonates 
(Reef) AU, Upper Silurian Calcareous 
Siltstones AU, Lower Silurian Carbonates 
AU, and Cambrian to Ordovician 
Carbonates Cumberland Saddle AU. The 
quantitative assessment values developed 
by the USGS are provided in Appendix B.  

3.3 Cincinnati Arch Province in 
Central Kentucky 

The assessment of the Cincinnati Arch 
province by the USGS recognized four 
conventional plays and one unconventional 
play that included parts of central and 
south-central Kentucky located on the 
Cincinnati Arch (Ryder, 1996a). Those 
conventional plays included: a Cambrian 
and Lower Ordovician Carbonate Play, 
Middle and Upper Ordovician Carbonate 
Play, a Silurian and Devonian Carbonate 
play, and a Mississippian Carbonate Play. 
The unconventional play recognized was a 
Devonian Black Shale Gas Play. 

3.3.1 Cambrian and Lower Ordovician 
Carbonate Play 

The Cambrian and Lower Ordovician 
Carbonate Play is an oil play with 
associated gas trapped in a karstic dolomite 
by Knox unconformities and small anticlines 
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(Ryder, 1996a). The Cincinnati Arch area is 
predicted to have the potential for small 
fields with production around 1 MMBO and 
6 BCF of gas. A more detailed description of 
the play developed by the USGS for the 
1995 US Oil and Gas Assessment can be 
found in Appendix B. 

3.3.2 Middle and Upper Ordovician 
Carbonate Play 

The Middle and Upper Ordovician 
Carbonate Play is an oil play with 
associated gas trapped in dolomite and 
bioclastic limestones by stratigraphic traps, 
fracture zones and small anticlines (Ryder, 
1996a). The Cincinnati Arch area is 
predicted to have the potential for small 
fields with production around 1 MMBO and 
6 BCF of gas. A more detailed description of 
the play developed by the USGS for the 
1995 US Oil and Gas Assessment can be 
found in Appendix B. 

3.3.3 Silurian and Devonian Carbonate 
Play 

The Silurian and Devonian Carbonate Play 
is an oil and gas play trapped in Silurian and 
Devonian carbonates by truncations, facies-
change, and combination traps (Ryder, 
1996a). The Cincinnati Arch area is 
predicted to have the potential for small 
fields with production around 1 MMBO and 
6 BCF of gas, as previous development has 
exhausted larger fields in the play area. A 
more detailed description of the play 
developed by the USGS for the 1995 US Oil 
and Gas Assessment can be found in 
Appendix B. 

3.3.4 Mississippian Carbonate Play 
The Mississippian Carbonate Play is an oil 
and gas play trapped in Mississippian 
bioherms by facies-change, and 
combination traps (Ryder, 1996a). The 
Cincinnati Arch area is predicted to have no 
potential for production around 1 MMBO 
and 6 BCF of gas, as previous development 
has exhausted larger fields in the play area. 
A more detailed description of the play 
developed by the USGS for the 1995 US Oil 
and Gas Assessment can be found in 
Appendix B. 

3.3.5 Devonian Black Shale Gas Play 
(Chattanooga Shale) 

The Devonian Black Shale Gas Play is an 
unconventional continuous-Type Play in 
which gas has been generated and trapped 
in fractured shales of the Upper Devonian 
Chattanooga and New Albany Shales 
(Ryder and Hatch, 1996). The Cincinnati 
Arch area is predicted in the 1995 
assessment to have the potential for small 
amounts of undiscovered gas, this data may 
be out of date as test wells have been 
developed in the shale and technology has 
advanced to facilitate production of this gas. 
A more detailed description of the play 
developed by the USGS for the 1995 US Oil 
and Gas Assessment can be found in 
Appendix B. 

3.4 Appalachian Basin Province in 
Eastern Kentucky 

The assessment of the Appalachian Basin 
province by the USGS recognized eleven 
conventional plays and five unconventional 
plays that included parts of eastern 
Kentucky located in the Appalachian Basin. 
Those conventional plays included:  a play 
centered in the Rome Trough, a 
Beekmantown/Knox Carbonate Oil/Gas 
Play, a Rose Run / Gatesburg / Theresa 
Sandstone Gas Play, a Trenton/Black River 
Carbonate Oil/Gas, a Keefer/Big Six 
Sandstone Gas Play, a "Corniferous 
Limestone" /Big Six Sandstone Oil/Gas 
Play, a Silurian Carbonate Gas Play, a 
Devonian Carbonate Gas Play, a Oriskany 
Sandstone Gas Play, a Mississippian and 
Pennsylvanian Sandstone/Carbonate Play, 
and a Tuscarora Sandstone Gas Play. The 
unconventional plays listed as being 
included in Kentucky portions of the 
Appalachian Basin Province included: a 
Clinton/Medina Sandstone Gas Play with 
medium potential, a Clinton/Medina 
Sandstone Gas Play with low potential, and 
three Devonian Black Shale Gas Plays 
included in parts of Eastern Kentucky. 

3.4.1 Rome Trough Play  
The Rome Trough Play is a hypothetical 
gas trap play reservoired in shallow-marine 
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to peritidal carbonate and sandstones 
trapped within the rift by basement-
controlled fault blocks and anticlines (Ryder, 
1996b). The Appalachian Basin area has 
the potential for several undiscovered gas 
fields of greater than 6 BCFG. A more 
detailed description of the play developed 
by the USGS for the 1995 US Oil and Gas 
Assessment can be found in Appendix B. 

3.4.2 Rose Run/Gatesburg/Theresa 
Sandstone Gas Play 

The Rose Run/Gatesburg/Theresa 
Sandstone Gas Play is a conventional gas 
trap play reservoired in shelf sandstones by 
truncation traps, paleo-topographic highs, 
and low-amplitude, basement-controlled 
anticlines (Ryder, 1996b). The Appalachian 
Basin area has the potential for a modest 
number of undiscovered gas fields of 
greater than 6 BCFG. A more detailed 
description of the play developed by the 
USGS for the 1995 US Oil and Gas 
Assessment can be found in Appendix B. 

3.4.3 Beekmantown/Knox Carbonate 
Oil/Gas Play 

The Beekmantown/Knox Carbonate Oil and 
Gas Play is a conventional play with oil and 
gas in dolomite reservoirs trapped by 
truncations, paleo-topographic highs, and 
low amplitude anticlines (Ryder, 1996b). 
The Appalachian Basin area has the 
potential for a modest number of 
undiscovered oil and gas fields of greater 
than 1 MMBO or 6 BCFG. A more detailed 
description of the play developed by the 
USGS for the 1995 US Oil and Gas 
Assessment can be found in Appendix B. 

3.4.4 Trenton/Black River Carbonate 
Oil/Gas Play 

The Trenton/Black River Carbonate Oil and 
Gas Play is a conventional play with the oil 
and gas in platform limestone reservoirs 
trapped by low amplitude anticlines, 
dolomitized fracture zones, and natural 
fractures (Ryder, 1996b). The Appalachian 
Basin area has the potential for a modest 
number of undiscovered oil and gas fields of 
greater than 1 MMBO or 6 BCFG. A more 
detailed description of the play developed 

by the USGS for the 1995 US Oil and Gas 
Assessment can be found in Appendix B. 

3.4.5 Keefer/Big Six Sandstone Gas 
Play 

A Keefer/Big Six Sandstone Gas Play is a 
gas trap play reservoired in the Keefer, Big 
Six, Oneida, and Herkimer Sandstones by 
facies-change stratigraphic traps, 
combination traps, and low-amplitude 
anticlines (Ryder, 1996b). The Appalachian 
Basin area has the potential for a small 
number of undiscovered gas fields of 
greater than 6 BCFG. A more detailed 
description of the play developed by the 
USGS for the 1995 US Oil and Gas 
Assessment can be found in Appendix B. 

3.4.6 ñCorniferousò Limestone/Big Six 
Sandstone Oil/Gas Play 

The ñCorniferousò Limestone/Big Six 
Sandstone Oil/Gas Play is a gas and oil trap 
play reservoired in ñCorniferousò limestone 
and Big Six sandstone by truncation, facies-
change, and combination traps, and low-
amplitude anticlines (Ryder, 1996b). The 
Appalachian Basin area has no potential for 
undiscovered oil and gas fields of greater 
than 1 MMBO or 6 BCFG. A more detailed 
description of the play developed by the 
USGS for the 1995 US Oil and Gas 
Assessment can be found in Appendix B. 

3.4.7 Silurian Carbonate Gas Play 
The Silurian Carbonate Gas Play is a gas 
and local oil trap play reservoired in platform 
carbonates by facies-change stratigraphic 
and combination traps, and low-amplitude 
basement controlled anticlines. The 
Appalachian Basin area has the potential for 
a modest number of undiscovered gas fields 
of greater than 6 BCFG. A more detailed 
description of the play developed by the 
USGS for the 1995 US Oil and Gas 
Assessment can be found in Appendix B. 

3.4.8 Devonian Carbonate Gas Play 
The Devonian Carbonate Gas Play is gas 
trap play reservoired in the Onondaga and 
Columbus Limestone trapped by faulted 
ramp anticlines, imbricate thrust slices, and 
fractures zones controlled by bedding-plane 
detachments (Ryder, 1996b). The 
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Appalachian Basin area has the potential for 
a small number of undiscovered gas fields 
of greater than 6 BCFG. A more detailed 
description of the play developed by the 
USGS for the 1995 US Oil and Gas 
Assessment can be found in Appendix B. 

3.4.9 Oriskany Sandstone Gas Play 
The Oriskany Sandstone Gas Play is a gas 
and local oil trap play reservoired in the 
Oriskany sandstone trapped by highly 
faulted ramp anticlines, salt anticlines, 
imbricate fault slices, and combination traps 
(Ryder, 1996b). The Appalachian Basin 
area has the potential for a small number of 
undiscovered gas fields of greater than 6 
BCFG. A more detailed description of the 
play developed by the USGS for the 1995 
US Oil and Gas Assessment can be found 
in Appendix B. 

3.4.10 Mississippian and Pennsylvanian 
Sandstone/Carbonate Play 

The Mississippian and Pennsylvanian 
Sandstone/Carbonate Play is an oil and gas 
play reservoired in shallow-marine 
sandstone and shelf limestone trapped by 
facies-change stratigraphic, combination, 
unconformity and local anticlinal traps 
(Ryder, 1996b). The Appalachian Basin 
area has the potential for a small number oil 
and gas fields of greater than 1 MMBO or 6 
BCFG. A more detailed description of the 
play developed by the USGS for the 1995 

US Oil and Gas Assessment can be found 
in Appendix B. 

3.4.11 Tuscarora Sandstone Gas Play 
The Tuscarora Sandstone Gas Play is a gas 
trap play reservoired in the Tuscarora 
Sandstone by low-amplitude basement-
controlled anticlines (Ryder, 1996b). The 
Appalachian Basin area has the potential for 
a modest number of gas fields of greater 
than 6 BCFG. A more detailed description of 
the play developed by the USGS for the 
1995 US Oil and Gas Assessment can be 
found in Appendix B. 

3.4.12 Devonian Black Shale Gas Play 
(Chattanooga Shale) 

The Devonian Black Shale Gas Play is an 
unconventional continuous-Type Play in 
which gas has been generated and trapped 
in fractured shales of the Upper Devonian 
Chattanooga and New Albany Shales. The 
Cincinnati Arch area is predicted in the 1995 
assessment to have the potential for small 
amounts of undiscovered gas, this data may 
be out of date as test wells have been 
developed in the shale and technology has 
advanced to facilitate production of this gas. 
A more detailed description of the play 
developed by the USGS for the 1995 US Oil 
and Gas Assessment can be found in 
Appendix B. 
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4.0 PAST AND PRESENT OIL AND GAS EXPLORATION ACTIVITY 

4.1 Drilling Activity 

Drilling varies from region to region in 
Kentucky. Figure 6 shows the average 
number of drilling permits that have been 
issued per year by region within the state of 
Kentucky. The graph shows the number of 
drilling permits issued in the western and 
central Kentucky regions have been 
declining since the early 1980ôs. While the 
eastern Kentucky region has shown a 
relatively consistent number of drilling 
permits over the years, with a recent 
increase in the last ten years. Figure 6 also 
shows that overall drilling in Kentucky had 
been on a decline from 1981 to 1999, since 
2000 there has been an approximate two 
fold increase in the number of drilling 
permits issued per year in Kentucky. 

Figure 7 plots the annual number of new oil 
wells put into production between 1980 and 
2007 by region. The graph shows the 

central region of Kentucky on average has 
had the largest number of new oil wells. The 
number of new oil wells drilled in the each 
region of Kentucky has been declining since 
the early 1980ôs with the largest decline 
occurring during the 1980ôs. Since the late 
1990ôs the number of new oil wells has 
been increasing with the greatest increase 
being seen in the central Kentucky region. 
Slowly rising product prices since 2000 
have propelled drilling from its low-point in 
1998 to the present-day levels.  

Figure 8 plots the total number of new 
natural gas wells by region. The graph of 
new gas wells drilled in Kentucky is 
dominated by the activity in the eastern 
region of Kentucky. While the number of 
new gas wells in the western and central 
regions of Kentucky show annual fluctuates 
with a declining trend over the last 25 years, 
the overall increase in eastern Kentucky gas 
wells can be seen from 1995 to 2006.  

 

Figure 6: Drilling Permits Issued in Kentucky by Region per year 1980 to 2006 
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Figure 7: New Oil Wells Drilled in Kentucky by Region per year 1980 to 2006 

 

 

Figure 8: New Gas Wells Drilled in Kentucky by Region per year 1980 to 2006 
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4.2 Exploratory Drilling and 
Success Rates  

4.2.1 Central Kentucky Region 
The central Kentucky region is associated 
with the Cincinnati Arch play. The region 
has received a moderate level of oil 
production over the past 20 years. During 
the 1980ôs the central Kentucky region was 
the area with the largest percentage of 
drilling permit activity (see Figure 6). Since 
1999 drilling permits have started to 
increase again with the number of permits 
having more than tripled from 1999 to 2006. 
Figure 9 plots the success of drilling 
activities in each of the regions of Kentucky 
by noting the percent of dry holes drilled in 
each region. Figure 9 shows that the 
Central region has consistently been the 
area with the lowest success rate (highest 
percent of dry holes) of the three regions in 
Kentucky since 1980.  

Table 1 ranks the counties of central 
Kentucky by drilling permit activity between 
the years 2001 to 2006. The most active 
counties ï Clinton, Adair, and Metcalfe ï all 
drilled more than 300 wells over these years 
and are located in the south central portion 
of the state. Table 1 also shows the ranking 
of counties based on the number of permits 
that have been issued form 1980-2006. A 
comparison of the two sets of data shows 
that four of the top five counties for permits 
issued between 2001 and 2006 are also in 
the top five for 1980 to 2006.  

4.2.2 Western Kentucky Region 
The western Kentucky region is associated 
with the Illinois Basin play. The region has 
received a highest level of oil development 
and minimal natural gas development over 
the past 20 years compared to the other two 
regions of Kentucky. Since 1980 the 
western Kentucky region has been the area 
with the lowest percentage of drilling permit 
activity (see Figure 6). Since 1990ôs drilling 
permits have remained relatively constant in 
the Western Kentucky region. Figure 9 plots 
the success of drilling activities in each of 
the regions of Kentucky by noting the 

percent of dry holes drilled in each region. 
Figure 9 shows that the western region has 
consistently average between 20% and 
30% dry holes since 1980.  

Table 2 ranks the counties of western 
Kentucky by drilling permit activity between 
the years 2001 to 2006. The most active 
counties ï Daviess, Henderson, and 
Muhlenberg ï all drilled around 100 wells 
over these years and are located in the 
north western portion of the state. Table 2 
also shows the ranking of counties based 
on the number of permits that have been 
issued form 1980-2006. A comparison of 
the two sets of data shows that four of the 
top five counties for permits issued between 
2001 and 2006 are also in the top five from 
1980 to 2006.  

4.2.3 Eastern Kentucky Region 
The eastern Kentucky region is associated 
with the Appalachian Basin play. The region 
has received a highest level permit activity 
over the last 5 years. Since 1980 the 
eastern Kentucky region has been the area 
with the highest percentage of natural gas 
production and has shown the greatest 
increase in permit activity over the last ten 
years (see Figure 6). Figure 9 plots the 
success of drilling activities in each of the 
regions of Kentucky by noting the percent of 
dry holes drilled in each region. The graph 
shows that the eastern region has 
consistently averaged less than 15% dry 
holes since 1980.  

Table 3 ranks the counties of eastern 
Kentucky by drilling permit activity between 
the years 2001 to 2006. The most active 
counties ï Knox, Letcher, Magoffin, and 
Pike ï all drilled more than 500 wells over 
these years and with three of the counties 
located in the south eastern corner of the 
state. Table 3 also shows the ranking of 
counties based on the number of permits 
that have been issued form 1980-2006. A 
comparison of the two sets of data shows 
that two of the top five counties for permits 
issued between 2001 and 2006 are also in 
the top five from 1980 to 2006.  
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Figure 9: Percentage of Dry Holes Drilled in Kentucky by Region 

 

 

4.3 New Field and Reservoir 
Discoveries 

There are no new fields or reservoir 
discoveries of significance that will yield 
substantial production in the foreseeable 
short term future. 
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Table 1: Central Kentucky Counties Ranked by Drilling Permits Issued,  

1980-2006 and 2001-2006  

Central 

County 
Permits 

2001-2006 
County 

Permits 
1980- 2006 

Clinton      540 Clinton      5170 

Adair        316 Cumberland   4236 

Metcalfe     311 Warren       2674 

Cumberland   181 Adair        2036 

Meade        108 Metcalfe     1617 

Hart         97 Barren       1518 

Warren       93 Russell      781 

Edmonson     81 Allen        770 

Wayne        74 Green        737 

Green        72 Wayne        679 

Barren       66 Edmonson     648 

Pulaski      66 Monroe       626 

Russell      56 Hart         470 

Monroe       36 Pulaski      413 

Lincoln      26 Meade        240 

Larue        24 Simpson      192 

Hardin       13 Casey        167 

Allen        11 Taylor       136 

Taylor       6 Lincoln      84 

Clark        4 Hardin       48 

Nelson       2 Larue        45 

Jefferson    1 Bullitt      29 

   Grant        29 

   Marion       26 

   Montgomery   24 

   Madison      21 

   Bath         19 

   Clark        11 

  Garrard      10 

  Nelson       9 

  Mason        7 

  Owen         7 

  Gallatin     6 

  Mercer       6 

  Scott        5 

  Jefferson    4 

  Carroll      3 

  Boyle        2 

  Fleming      1 

  Franklin     1 

   Henry        1 

   Pendleton    1 
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Table 2: Western Kentucky Counties Ranked by Drilling Permits Issued,  

1980-2006 and 2001-2006  

Western 

County 
Permits 

2001-2006 
County 

Permits 
1980- 2006 

Daviess      128 Muhlenberg   1564 

Muhlenberg   107 Henderson    1514 

Henderson    88 Daviess      1277 

Ohio         85 Ohio         931 

Breckinridge 63 Christian    782 

Webster      63 Mclean       713 

Christian    60 Hopkins      615 

Union        59 Union        590 

Caldwell     50 Webster      415 

Butler       48 Hancock      323 

Mclean       45 Todd         304 

Hancock      42 Butler       299 

Grayson      30 Logan        218 

Hopkins      28 Grayson      205 

Todd         13 Breckinridge 154 

Logan        9 Caldwell     72 

Crittenden   5 Crittenden   23 

Lyon         3 Trigg        7 

Livingston   1 Livingston   5 

  Lyon         3 
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Table 3: Eastern Kentucky Counties Ranked by Drilling Permits Issued,  

1980-2006 and 2001-2006 

Eastern 

County 
Permits 

2001-2006 
County 

Permits 
1980- 2006 

Pike         940 Pike         3286 

Magoffin     768 Lee          1995 

Letcher      692 Whitley      1519 

Knox         640 Magoffin     1511 

Bell         473 Clay         1349 

Perry        420 Knox         1222 

Knott        397 Floyd        1043 

Harlan       353 Knott        1041 

Floyd        340 Letcher      1003 

Leslie       299 Leslie       921 

Lawrence     292 Perry        817 

Clay         263 Lawrence     778 

Whitley      237 Martin       761 

Martin       219 Bell         614 

Johnson      149 Wolfe        553 

Lee          147 Harlan       488 

Morgan       106 Johnson      417 

Breathitt    77 Breathitt    399 

Wolfe        65 Powell       362 

McCreary     56 Estill       293 

Elliott      38 Elliott      271 

Laurel       30 McCreary     250 

Owsley       17 Morgan       217 

Carter       5 Laurel       158 

Estill       5 Greenup      115 

Rowan        1 Owsley       106 

  Boyd         63 

  Menifee      40 

  Jackson      40 

  Carter       30 

  Rockcastle   24 

  Rowan        10 

  Lewis        4 
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5.0 OIL AND GAS ACTIVITY IN 

KENTUCKY 
This section deals with the current status of 
oil and gas activity in Kentucky based on 
information provided by both public and 
private sources. Information includes; 
leasing activity, well spacing requirements, 
drilling permits by county, Drilling practices, 
production statistics, oil and gas 
characteristics, oil and gas prices, 
operational costs (drilling, completion, and 
gathering and transmission), conflicts with 
other mineral development, and gas storage 
fields.  

5.1 Leasing Activity 

Leasing activity in Kentucky is on-going in 
all three of the primary oil and gas 
producing areas of the Commonwealth. 
Lease plays include unconventional 
resource plays for the Ohio Shale in eastern 
Kentucky and the New Albany Shale of 
western Kentucky.  

While initial leasing costs vary they 
generally tend to range from $10.00 to 
$20.00 per acre with somewhat higher initial 
costs associated with acreage in areas of 
proven and sustainable production (Bender, 
R., 2008). Cost associated with title 
preparation raise the initial leasing cost into 
the range of $40.00 to $50.00 per acre. 

5.2 Well Spacing Requirements 

Well spacing requirements for oil and gas 
wells drilled in Kentucky are subject to the 
rules and regulations of the Department 
Natural Resources, Division of Oil and Gas. 
Spacing requirements fall under those set 
by specific pool or field rules issued by the 
Division of Oil and Gas upon notice and 
hearing and those covered under the 
general rules and regulations of Kentucky 
Division of Oil and Gas Conservation 
(KDOGC).  

The specific KDOGC regulation and 
statutes which deals with spacing 
requirements not covered under established 

pool or field rules are found in Kentucky 
Administrative Regulations. Title 805-
Chapter 1 and Kentucky Revised Statues 
Chapter 353. While there are certain 
exceptions available under specific 
conditions Table 4 summarizes the standard 
requirements for unit size, spacing and 
setbacks as outlined in these regulations 
and statutes. 

5.3 Drilling and Completion 
Statistics  

Drilling practices in Kentucky vary by area 
and in some cases by reservoir. The 
majority of drilling operations in Kentucky 
are standard vertical tests. In eastern 
Kentucky and central and south-central 
Kentucky these tests are drilled with air 
rotary equipment while in the western 
Kentucky region mud rotary drilling is 
commonly utilized were water production is 
encountered (Combs, M., 2008). In some 
areas of western Kentucky were water 
production is not encountered air rotary 
methods can and are utilized. The average 
drilling depths in the eastern region range 
from 1,000 to 3,000 feet with deeper tests 
being in the range of 3,500 to 5,000 feet 
(Combs, M., 2008 and Bender, R., 2008). 
The average drilling depth in central and 
south-central Kentucky is generally less 
than 1,000 feet, but can range from 1,000 to 
3000 feet. In western Kentucky drilling 
depths generally range from 1,000 feet to 
3,000 feet with deeper tests in the range of 
3,800 to more than 4,000 feet (Combs, M., 
2008 and Bender, R. 2008).  

While vertical drilling is still the standard for 
most operators in Kentucky, drilling for 
Devonian Shale gas resources in eastern 
and western Kentucky has in some cases 
been converting to horizontal drilling 
methods. Recently some of those horizontal 
wells have included multi-lateral horizontal 
segments (Combs, M., 2008 and Bender, 
2008).  

Completion practices for the Devonian 
Shale in eastern Kentucky have always 
included fracture treatments. Operators 
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have gone from foam fracture treatments to 
nitrogen fracture treatment and are currently 
utilizing slick water fracture treatment 
procedures. Other completions generally 
rely on acid treatment for stimulation prior to 
placing the well into production (Combs, M., 
2008). 

5.3.1 Drilling Costs 
Drilling costs and well completion costs in 
Kentucky vary by area which in turn varies 
by depth, reservoir, and completion practice 
for the specific reservoir to be produced. 
Generally well costs (drilling and 
completion) for the major producing areas in 
Kentucky are outlined in Table 5.  

5.4 Production Statistics 

Figures 11 and 12 plot the production of oil 
and gas by the region in the state of 
Kentucky. The oil production curve shows 
peak production around 1982 with steady 
declines since that year for each region. 
The lone exception to that general trend is 
1993 from the eastern region of the state as 
shown in Figure 11. From a high point in 
1993, gas rates declined the next year and 
have shown a gradual increase from 1994 
to present day. Natural gas production is 
predominantly from the eastern region of 
the state. 

 

Table 4: Summary of Well Spacing Requirements 

Well Type Well Depth  
Minimum Distance  
to Nearest Well In 

Same Pool 

Setback to Nearest  
Property Line 

Shallow Wells* 

Oil 

(Non-coal Areas) 
0 to 2,000 Ft. No closer than 400 Ft 200 Ft. 

Oil 

(Non-coal Areas) 

>2,000 to Deep Well 
Depth. 

No closer than 660 Ft 330 Ft. 

Oil 

(Coal Area) 
0 to Deep Well Depth No closer than 660 Ft 330 Ft. 

Gas 0 to Deep Well Depth No closer than 1,000 Ft 500 Ft. 

Well Type Well Depth Unit Size 

Deep Wells ** 

Gas 4,000 ft to 7,000 Ft. 
Locate in the center of a 281 acre square unit with 
sides of 3,500' 

Gas > 7,000 Ft. 
Locate in the center of a 574acre square unit with 
sides of 5,000' 

Oil 4,000 ft to 7,000 Ft. 
Locate in the center of a 70 acre square unit with 
sides of 1,750' 

Oil > 7,000 Ft. 
Located in the center of a 143 acre square unit with 
sides of 2,500' 

* Shallow wells are wells drilled to depths less than 4,000' or where the base of the Devonian Shale exceeds 4,000' in 
Eastern Kentucky. 

** A deep well is any well drilled to a depth that exceeds 4000' or to the base of the Devonian Black Shale in Eastern 
Kentucky if the base of the black shale exceeds 4000'. Unit sizes for deep wells are established by the Division of Oil 
and Gas after a ñwildcatò well has discovered a productive formation or multiple formations. A ñwildcatò well is defined 
as a well in which there are no other deep wells of the same target formation within 25,000' of the permitted location. 
Once a wildcat well has found a discovery and the KDOG has ordered the unit size, then other deep wells within 
25,000' which target the same formation must be on approved units which are also established by the KDOGC. If an 
operator wishes to permit a well that is within 25,000' of wells on established spacing, and the proposed location is not 
on an approved unit, then the spacing shall be set as outlined above. 

Source: Kentucky Division of Oil and Gas Conservation 
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5.4.1 Crude Oil 
Annual crude oil production data for 
Kentucky for the period 1980 through 2006 
is graphically displayed with pricing 
information in Figure 13. As can be seen 
from a review of this graph the annual crude 
oil production rate at the beginning of this 
period stood at 3,602,00 barrels of oil per 
year. That rate has subsequently declined 
to 2,340,000 barrels / year in 2006. This 
production decline trend is not expected to 
be significantly altered as most of the oil 
production located in the primary oil 
producing areas of western Kentucky and 
south-central Kentucky are categorized as 
mature to very mature production that is 
dependent on infill and trend development 
drilling and secondary recovery operations 
for sustaining this rate (Combs, M., 2008).  

5.4.2 Natural Gas 
Annual natural gas production in Kentucky 
for the years 1980 through 2006 is 
graphically displayed with pricing 
information in Figure 14. Natural gas 
production has generally been on the rise 
since 1999 when annual production stood at 
81,869,121 Mcf of gas for the year. Since 
that year annual production has risen each 
year through which there is data available 
with 2006 annual production reaching 

95,319,608 Mcf or a 16.4% increase in 
production over that which was reported in 
1999. This increase in production is 
undoubtedly because of the significant 
increase in wellhead gas prices over that 
period coupled with the increase in drilling 
operations associated with the Devonian 
Shale gas play in Eastern Kentucky 
(Combs, M., 2008). Continued development 
of the Devonian Shale gas resource in both 
eastern and western Kentucky as well as 
additional exploratory drilling  for Trenton-
Black River reserves is also expected to 
maintain or increase gas production 
(Combs, M., 2008 and Bender, R. 2008.  

CBNG drilling will likely increase in the 
coming years as technology improves and 
natural gas prices stay high. Figure 10 
indicates those counties in Eastern 
Kentucky that are most prospective for 
CBNG. At the same time, Western Kentucky 
includes part of the Moorman Rift Zone and 
part of the Illinois Basin that also hold 
prospective sections of Pennsylvanian age 
coals. Very few CBNG wells have been 
permitted in Kentucky up through 2007 but 
more are expected in the eastern and 
western portions of the state. 

 

 

Table 5: Well Costs for Kentucky Producing Regions 

Area Type Well  
Dry Hole 

Cost 
Comp. Costs Total  Cost 

Eastern Kentucky  
Devonian Shale Gas 
Vertical Test 

$180,000 $120,000 $300,000 

Central Kentucky 
Conventional Reservoir 
Vertical Test 

$60, 000 to 
$70,000 

$50,000 $110,000 to $120,000 

Western Kentucky  
Devonian Shale 
Reservoir Vertical Test 

$80,000 to 
$100,000 

$100,000 $180,000 to $200,000 

Source: (Combs, M., 2008 and Bender, R. 2008)
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Figure 10: CBNG in Kentucky and Surrounding States 

 
Source: USGS, 2002 
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Figure 11: Crude Oil Production in Kentucky by Region 1980-2006  

 

 
Figure 12: Natural Gas Production in Kentucky by Region 1980-2006 
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Figure 13: Annual Crude Oil Production in Kentucky with Price 1980-2006 

 

 

Figure 14: Annual Natural Gas Production in Kentucky with Price 1980-2006 


