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FLUID MINERALS 

OIL AND GAS REASONABLY 
FORESEEABLE DEVELOPMENT 
(RFD) 
INTRODUCTION 

At the time the 1984 Headwaters RMP was prepared 
little additional leasing was anticipated to take place 
because most available leases had already been 
acquired under existing established leasing regulations 
with appropriate stipulations for special conditions. It 
was also anticipated that a relatively large number of 
permits to drill might be sought, given the accelerated 
level of exploration activity that was being driven by 
economic conditions at the time and relatively new 
discovery of prospects for deep structurally trapped oil 
in the Montana Overthrust Belt. Laws, regulations, and 
rules were in-place to provide guidance with these 
leasing and permitting activities. It was anticipated that 
oil and gas drilling would be a part of the foreseeable 
future of resource development within the Planning 
Area. 

Despite the flurry of exploration activity in the Montana 
Overthrust Belt in 1983, the only two areas of oil and 
gas production were in Teton and Ponderosa counties, 
east of the Rocky Mountain Front in areas that have 
since been removed from the Planning Area. 

The Reasonably Foreseeable Development scenario is 
an estimate of oil and gas activity expected because of 
resumed oil and gas leasing in the Planning Area. The 
scenario is hypothetical in that drilling may occur 
anywhere in the planning area where an oil and gas 
lease allowing surface occupancy is issued. Actual 
drilling proposals that result from leasing, if any, will 
likely differ in location from those anticipated by this 
RFD scenario. It is also possible that leasing could 
result in either more or fewer drilling proposals than 
presented in the scenario. 

The RFD scenario attempts to portray the most 
reasonable and likely number of wells expected from a 
leasing decision on the Butte Field Office Planning 
Area. It is derived from knowledge of the USGS plays, 
Energy Information Administration price forecasts, oil 
and gas occurrence and development potential 
classifications for the Planning Area, and historical 
activity. 

Development potential is a ranking system, which is 
created so planners can evaluate the potential 
cumulative impacts of an oil and gas leasing decision 
on a designated area. BLM petroleum geologists rank 
the development potential of the planning area based on 
the probability, at this point in time, of oil and gas 
drilling occurring in the future. It is important to 
understand that development potential is a dynamic 

ranking system, which changes with time as new data 
and ideas become available. The development potential 
can also change as a function of the economics of oil 
supply and demand. 

OCCURRENCE AND DEVELOPMENT 
POTENTIAL 

Occurrence and Development Potential 
Rankings 
BLM staff geologists have classified the potential for 
occurrence and development of oil and gas resources 
within the Butte Field Office Planning Area. Their 
analysis is based on bedrock geologic mapping, 
geophysical data, and 110 oil and gas wells drilled in 
Planning Area. A summary of the geology, for each of 
the 1:100,000 quadrangles used for discussion and 
development of the occurrence and development 
potential sections of this report can be found in 
unpublished reports by Long (1990a-h, 1991a-c) that 
are on file in the BLM Montana State Office. The 
potential for oil and gas resource development within 
the Planning Area is shown on Figure A-1. 

On Figure A-1, areas have been designated as having 
moderate, low, and very low potential for the 
occurrence and development of oil and gas resources. 
As with the occurrence potential, there are no areas of 
“high” development potential within the Butte Field 
Office Planning Area. High development potential 
areas occur only within proven producing petroleum 
provinces or in areas with a significant number of 
hydrocarbon “shows”. Areas of moderate development 
potential have a significant thickness of sedimentary 
section present that includes possible source and 
reservoir rocks. An area having a low potential for 
development has a thin sedimentary section present or 
there is insufficient subsurface data available to analyze 
the potential. It also lacks source or reservoir rocks or is 
metamorphosed. An area of very low development 
potential has no sedimentary section at the surface or 
insufficient data for a different classification. These 
areas also include areas of Federal lands that are 
unavailable for leasing. The principal source of 
information used to determine the development 
potential of the Butte Field Office Planning Area is a 
series of 1:100,000 quadrangles (Long, 1990a-h, 1991a
c). 

Development potential is not a prediction of precise 
future drilling locations and should not be used as a 
gauge of future interest or lack of interest in leasing. Oil 
and gas companies have numerous sources of 
proprietary data not available to the BLM (such as 
seismic data or internal geologic reports), which they 
use prior to making financial commitments to lease or 
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drill. Therefore, even though an area is rated as very 
low development potential at this time with a low 
probability for any wells being drilled, a company may 
still be interested in leasing that area, should it be made 
available. 

Drilling Activity Forecast 
In order for the BLM to be able to analyze the effects of 
renewed oil and gas leasing, and possible impacts 
related to exploration, development, and cumulative 
effects, it is necessary to estimate how many wells 
industry might drill in the next 20 years. The following 
RFD scenario has been developed using historical oil 
and gas development, and oil “play” information from 
the USGS, potential development maps and other data 
from BLM files, and a number of other technical 
sources. 

The BLM has mapped the potential for occurrence of 
oil and gas under the Butte Field Office Planning Area 
and the potential for industry to develop those possible 
resources. The classification of development potential 
is depicted on Figure A-1. From these maps and other 
information, including leasing history and past and 
present economics, a forecast of the number of wells 
that might be drilled in the Planning Area on lands of 
all mineral ownerships is made. 

Based on this analysis, an estimate was made that as 
many as fifteen (15) conventional oil and gas wildcat 
wells (exploratory wells drilled in an area with no 
existing production) might be drilled in the Butte Field 
Office Planning Area in the next 15 to 20 years (Table 
1). Of these fifteen (15) wells, it is estimated that eleven 
(11) would be “dry” holes (no economically producible 
oil or gas is discovered). Dry holes would be plugged 
and abandoned with surface reclamation occurring 
shortly afterward. It is further estimated that four (4) of 
the wells could have oil or gas discoveries, two (2) of 
which would become producers with one located on 
either BLM minerals or lands administered by the 
Forest Service, and the other located on privately 
owned mineral lands. Each of the discovery wells 
would probably prompt additional step-out wells. A 
"step-out well" is a well drilled adjacent to or near a 
proven well to establish the limits and continuity of the 
oil or gas reservoir and/or to assist with production. It 
was estimated that a total of eight (8) step-out wells 
would be drilled, two for each discovery. 

In addition to conventional oil and gas wells, it is 
anticipated that as many as 40 wells (Table 1) would be 
drilled for coal bed natural gas in limited and scattered 
areas of known sub-bituminous coal resources located 
Gallatin and Park Counties; most likely in the Trail 
Creek Road area near Bozeman Pass (Livingston and 
Trail Creek Fields). 

The first four general geographic areas within the Butte 
Field Office Planning Area, where conventional oil and 
gas exploration is predicted to occur are shown on 

Figure A-1. Each of the four areas is associated with 
one or more play areas described above in the section 
entitled USGS Hydrocarbon Provinces and Plays. It is 
anticipated that the 15 projected wildcat wells would be 
drilled somewhere within the boundaries of these four 
play areas. (Table 1) 

Table 1 
Drilling Activity Forecast (RFD) 

Mineral Assessment Report 
Area Wildcat 

Wells 
Discoveries Step-out 

Wells 
Commodity 

Area 1 2 0 0 
Area 2 5 1 2 Gas 
Area 3 4 1 2 Gas 

Area 4 
4 1 deep 2 Gas 

1 shallow 2 Oil 

Area 5 10 6 24 coal bed 
natural gas 

TOTAL 25 32 

Area # 1 - Area #1 is referred to on Figure A-1 as the 
"Southern Deerlodge Valley Basin Area". This area 
occurs in the southernmost portion of a fault bounded 
Tertiary-aged basin that is located in the Deerlodge 
Valley. Along the eastern edge of this basin volcanic 
rocks obscure a thin section of Tertiary age basin fill 
sediments that in turn overlie Boulder Batholith rocks 
(Long, 1990b). Further to the west within this basin, 
rocks of Miocene to Eocene age have been encountered 
in previous drilling. The rocks are all non-marine and 
consist of sands and gravels of alluvial channels 
interlayered with sand, silt, and clay-rich alluvial 
overbank deposits that are interspersed with fine-
grained sediments deposited in lakes and marshes. 
These sediments have accumulated in thickness as great 
as 10,000 feet (3,048 meters). Fluvial sandstones are 
thought to be potential reservoir rocks with the source 
of oil and gas being either organic material buried 
deeply in the Tertiary basin proper or having migrated 
from Paleozoic sediments that lie beneath the Tertiary 
basin fill or across the basin margin faults. The thickest 
and most complete section of Paleozoic rocks lies to the 
west of the holes shown in the area of moderate 
potential (Figure A-1). Two holes have been drilled 
within the Planning Area and five more have been 
drilled in a similar geologic setting immediately to the 
north of this area. These holes were drilled from 6,411 
feet (1,954 meters) to as much as 11,774 feet (3,589 
meters) deep (Long, 1990b). One well, the Amoco 1 
Johnson, encountered good oil shows in the Tertiary 
basin fill sediments. Two exploratory wells for oil and 
gas might be expected in the next 15-20 years in this 
portion of the Planning Area. They would probably lie 
to the north and west of the holes shown, closer to basin 
margin faults with potentially thicker sequences of 
Paleozoic source rocks underlying Tertiary basin fill 
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Fluid Minerals 

adjacent to the fault zone. As only about 20 percent of 
the land within this basin is underlain by federally 
administered subsurface mineral rights and more than 
87 percent of the surface is privately owned (no BLM 
surface ownership), it is unlikely that any of the wells 
would be drilled on federal lands. It is also unlikely that 
there would be any discoveries in this area. 

Area #2 - Area #2 is referred to on Figure A-1 as the 
“Imbricate Thrust Zone”. The area occurs both to the 
north and east of Helena, Montana, in a sequence of 
sediments that are thick and structurally thickened by 
imbricate thrust faulting associated with the Eldorado 
and Reff thrust faults. Here Cenozoic sediments 
unconformably overly Mesozoic and Paleozoic 
sediments, and basement Precambrian-age rocks. Only 
two oil and gas wells have been completed in this area 
between 1975 and 1990. One, the Getty well, was 
spudded in Mississippian Lodgepole Limestone and 
drilled in Paleozoic sediments to a final depth of 12,731 
feet (3,880 meters). It encountered eleven thrust faults 
that repeated the Lodgepole Limestone eight (8) times. 
The other well drilled by Arco, was completed at a 
depth of 5,002 feet (1,525 meters). It was spudded in 
the Precambrian Belt sediments and drilled through the 
Eldorado thrust fault at 2,500 feet (762 meters) and into 
good potential host rocks of the Mississippian Madison 
Formation, in which it remained until the bottom of the 
hole. Unocal drilled a third, very deep (17,818 feet or 
5,431 meters) dry well, in the northern portion of this 
area (Table 1). The recently drilled Suncor well, 
described in the Exploration Drilling section, is present 
in the northernmost portion of the Planning Area on the 
Sieban Ranch near Flesher Pass. Area 2 is thought to 
have moderate oil and gas potential because of the 
significant thicknesses of Paleozoic sediment (known to 
contain good reservoir and source rocks) in a zone that 
is complicated and repeated by thrust faulting that can 
create stratigraphic and structurally controlled traps by 
folding and the juxtapositioning of rocks across the 
thrust faults. Five wells are expected to be drilled in this 
area within the next 15-20 years. One of these wells is 
predicted to have significant shows of oil and gas 
warranting offset drilling of two additional wells. The 
tests in this area can be deep and expensive, and the 
structure complex and difficult to understand. Most of 
the BLM lands in Area 2 occur in two continuous 
blocks and when combined with split estate lands with 
federal minerals make up about 20% of the entire area. 
The large contiguous area in the northeastern portion of 
Area 2 lies to the east of the intensely imbricated thrust 
fault zone that has seen exploration drilling along the 
western margin of this play area. It is possible that one 
or more of the five exploration wells could be drilled on 
federal lands, but with a small likelihood of a 
discovery. 

Areas #3 - Area #3 is referred to as the “Helena Salient 
Gas Play Zone”. This zone occurs over a very large 
area in the east-central portion of the Planning Area 

(Figure A-1). The area is underlain by Jurassic (locally 
Cretaceous) through Cambrian age rocks in a sediment 
package as much as 10,000 feet (3,048 meters) thick. 
The area has been thrust faulted along north-south 
structures that have resulted in a series of parallel north-
south anticlines and synclines. The entire sequence can 
be overlain by 1,600 feet (488 meters) (in the west) to 
as much as 5,000 feet in the east (1,524 meters) of 
volcanics in the Elkhorn Mountain area. Hydrocarbons 
have been reported from a well along the east flank of 
the Mauldow Basin in a well drilled to 11,592 feet 
(3,533 meters) into Precambrian rock. Gas shows were 
reported from Cambrian sediments at a depth of about 
11,000 feet (3,353 meters). Elsewhere in the area, 
several shallow wells (<1,005 feet or 306 meters) had 
oil shows in the Cambrian and Devonian portion of the 
section. It may be necessary to drill through sub-thrust 
Precambrian rocks to find deep potential reservoir rocks 
(10,000-12,000 feet or 3,048-3,658 meters) in the 
western portion of the area and 15,000-25,000 feet 
(4,572-7,620 meters) in the eastern portion of the area. 
Areas of moderate potential in the Helena Salient area 
are coincident with the location of mapped anticlinal 
structures. Three wells have been drilled since 1975, 
one of which was a dry hole drilled in 1991. Four wells 
are anticipated in the next 15-20 years, additional 
shows are expected, and one discovery well is predicted 
with one or two offset wells (limited number of wells 
because of depth and cost of drilling). Although the 
BLM owns surface and mineral rights to some 37,000 
acres, about 20% of Area 3) more than half of that area 
lies within the Limestone Hill Montana Army National 
Guard Training area, which is contaminated with 
unexploded military ordinance and the subject of a 
current Legislative EIS that proposes to withdraw the 
area from future mineral entry. It is unlikely that any 
federal wells would be drilled in Area 3. Mineral 
withdrawal normally does not apply to access for the 
Mineral Leasing Act, therefore access for fluid mineral 
drilling within the Limestone Hills Training Area may 
be possible. Assuming the issue involving safe access 
with respect to unexploded ordinance can be resolved 
one well may be drilled on Federal lands within the 
Limestone Hills Training Area. 

Area #4 - Area #4 consists of the “Crazy Mountain Oil 
and Gas Play” on Figure A-1. This area occupies most 
of the northern portions of Gallatin and Park Counties 
in the easternmost portion of the Planning Area as a 
broad extensive area of potential oil and gas resources. 
In particular the area east of Livingston appears to have 
a moderate potential. Non-marine Upper Cretaceous 
rocks of the Livingston group cover most of the area 
and range in thickness from 9,000 feet (2,743 meters) 
(in the west between Belgrade and Bozeman) to about 
1,000 feet (305 meters) along the eastern Planning Area 
boundary. Concealed beneath these sediments are 
Cretaceous marine sediments and beneath them a 
complete sequence of Paleozoic sediments that have 
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locally been thrust faulted, repeating the section. In this 
area, the Superior 22-25 Windsor well was drilled on 
the Hunter Anticline to a depth of 8,990 feet (2,740 
meters). This well encountered gas in the Cretaceous 
Eagle sandstone at 1,950 feet (594 meters). Thrust 
faults were encountered in this well that bottomed in 
Cambrian sediments, suggesting that multiple stacked 
targets may be present at depths of 10,000-20,000 feet 
(3,048-3,658 meters), in addition to the shallow 
Cretaceous gas targets. Numerous anticlines have been 
identified in the section that may represent structural 
traps. Six wells have been drilled since 1975 and none 
in recent years (post 1990). It is envisioned that four (4) 
wells may be drilled in this area including one deep 
well east of Livingston around the interstate and three 
shallow wells exploring for Cretaceous gas resources. It 
is envisioned that the deep well and one of the shallow 
wells would yield discoveries that warranted step-out 
drilling of two holes for each discovery. These wells 
will be either on National Forest System Lands, or more 
likely, on lands with private mineral rights that make up 
about 94% of Area 4. 

Area #5 - Other places within the Butte Field Office 
Planning Area, where gas exploration is predicted to 
occur are areas of coal bed natural gas potential 
associated with known sub-bituminous coal deposits. 
Areas of coal bed natural gas potential where activity is 
predicted in the reasonably foreseeable development 
scenario occur in one area labeled Area 5 on Figure A-
1. Overall it is envisioned that initially ten exploration 
wells would be drilled, and that six of these would 
discover coal bed natural gas resources that would 
warrant the drilling of an additional 24 step-out wells to 
develop the resources (Table 1). These would all likely 
be non-federal wells. 

The reasonably foreseeable development scenarios for 
these areas have been developed for Gallatin and Park 
Counties by the Bureau of Land Management and the 
Montana Board of Oil and Gas Conservation (BLM and 
MBOGC, 2003). It has been estimated that as many as 
five to 15 wells would be drilled in Gallatin County and 
that of these, as many as five to 10 would be producing 
wells from one field (BLM and State of Montana, 
2003). Two locations were permitted for exploration 

drill holes for coal bed natural gas on untested private 
land in section 13 and 14 of T. 2 S., R. 7E. in the Trail 
Creek coal field by the state of Montana in 2001. The 
wells were scheduled to be drilled to depths of about 
5,500 feet (1,676 meters) to test the Upper Cretaceous-
age Telegraph Creek-Eagle Sandstone interval along 
the crest of an anticlinal structure. However, legal 
challenges involving Gallatin County and the formation 
of a local zoning district tied up the drilling process and 
the permits to drill expired in January of 2003. Legal 
issues need to be resolved in the Trail Creek area before 
drilling of this previously permitted well might be 
undertaken. The BLM administers a small number of 
isolated tracts of split estate minerals in the Trail Creek 
coal deposit area, but most of the exploration potential 
lies on private land with separated surface and mineral 
estate. Assuming that natural gas prices remain high, it 
is likely that exploration drilling will ultimately be 
permitted on private land in this area. 

In Park County it has been estimated that as many as 
10-25 coal bed natural gas exploratory wells might be 
drilled with as many as 10 to 20 becoming producing 
wells also from one field (BLM and state of Montana, 
2003). 

Surface Disturbance Impacts 
This section of the Reasonable Foreseeable 
Development Scenario describes the anticipated 
disturbances associated with the Drilling Activity 
Forecast predicted in the preceding section. Table 2 
describes the tasks involved and the surface 
disturbances that are likely to result from the successful 
and unsuccessful drilling of conventional and coal bed 
natural gas wildcat wells, development or step-out 
drilling, and field production activities of the RFD 
drilling forecast. The number of acres of disturbance 
estimated relies on data derived from wildcat well 
drilling within the Butte Field Office Planning area and 
on existing small scale production from fields 
developed within the Overthrust belt of Montana and 
from data presented in the Final State-wide Oil and Gas 
EIS (BLM and MBOGC, 2003). Reclaimed acres 
(regraded and seeded) are assumed to be stabilized after 
two years. 
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Table 2 
Cumulative Impacts of Oil and Gas Development 

Type of 
Disturbance Required Tasks 

Acres 
Disturbed 
Pre-Site 

Reclamation 

Acres 
Disturbed 
Post-Site 

Reclamation 

Eleven (11) 
Unsuccessful 
Conventional Oil and 
Gas Wildcat Wells 

Well Site - Maximum area of 3.5 acres (about 380 ft. x 400 ft.) cleared per 
well pad. 38.5 0 (2 years) 

Access Roads – 40 ft. width x lineal footage (3.5 miles or 18,480 lineal feet) 
or about 17 acres per well site. 187 0 (2 years) 

Four (4) 
Unsuccessful Coal 
Bed Natural Gas 
Wildcat Wells 

Well Site –Area of approximately 0.25 acres per cleared well pad 1 0 (2 years) 

Access Roads – 0.75 acres of access road disturbance per drill pad 3 0 (2 years) 

Three (3) 
Conventional Gas 
Fields Discovered 
and Brought into 
Small Scale 
Production 

Gas fields would be discovered east of Lincoln (Area #2), northeast of 
Townsend (Area #3), and east of Livingston (Area #4) 

Fields would be approximately 3 square miles in surface area. 

Compressor stations would be necessary along the pipeline route, with one of 
those stations located within one mile of the main line to boost pipeline gas 
to the pressure of the main line. 

Condensate, gas, and water separation would occur at the well sites. Water 
disposal would be into a lined pit at the surface or water would be injected 
into the subsurface through a dry hole converted into a water disposal well. 
Condensate would be shipped by truck (1 truck every 4 days). 

Not 
Applicable 

Not 
Applicable 

3 commercially 
productive 
discovery wells 
(1 per gas field). 

2 additional step 
out wells per 
discovery well 
(total of 6 step 
out wells). 

Well Site - Maximum area of 3.5 acres (about 380 ft. x 
400 ft.) cleared per well pad.(9 wells total) 31.5 10.8 (2 years) 

Access Roads – 40 ft. width x lineal footage. 

3 at 17 acres (3.5 miles long) 

6 at 7.3 acres (1.5 miles long) 

94.8 52.0 (2 years) 

Pipelines 

- Trunk lines to existing transmission lines – 25 ft. 
width x lineal footage (35 miles long). 

- Field gathering pipelines will follow access roads and 
no additional disturbance will result. 

318 0 (2years) 

One (1) 
Conventional Oil 
Field Discovered 
and Brought into 
Small Scale 
Production 

An oil field is possible in the area east of Livingston, in the vicinity of one of 
the gas fields identified above. 

Field would be approximately 1 ½ square miles in surface area. 

Oil would be transported by truck to refining facility. 

Oil, gas, and water separation would occur at the well sites. Water disposal 
would be into a lined pit at the surface or water would be injected into the 
subsurface through a dry hole converted into a water disposal well. Gas would 
be used on lease to separate oil and water and to heat oil. Gas not used on lease 
would be reinjected into the formation for pressure maintenance or would be 
vented / flared to the atmosphere. If sufficient gas quantities are produced this 
gas may also be captured and sold. For this analysis all unused gas is assumed 
to be reinjected for pressure maintenance. 

Not 
Applicable 

Not 
Applicable 
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Table 2 
Cumulative Impacts of Oil and Gas Development 

Type of 
Disturbance Required Tasks 

Acres 
Disturbed 
Pre-Site 

Reclamation 

Acres 
Disturbed 
Post-Site 

Reclamation 

- 3 commercially 
productive wells 
(one discovery 
and two step-out 
wells) 

Well Site - Maximum area of 3.5 acres (about 380 ft. x 
400 ft.) cleared per well pad. 10.5 3.5 (2 years) 

Access Roads – 40 ft. width x lineal footage. 

1 at 17 acres (3.5 miles long) 

2at 7.3 acres (1.5 miles long) 

31.6 16.7 (2 years) 

Pipelines 

Field gathering pipelines will follow access roads and 
no additional disturbance will result. 

0 0 

Two (2) Coal Bed 
Natural Gas Fields 
Discovered and 
Brought into Small 
Scale Production 

One coal bed natural gas field is possible; most likely in the Trail Creek-
Livingston coal field area east of Bozeman, and one in the Electric coal field 
area near Gardiner. Each field would be approximately 1.5 square miles in 
surface area. 

One in-field compressor station would be necessary and a second station 
would need to be located within one mile of the main line to boost pipeline 
gas to the pressure of the main line. 
Condensate, gas, and water separation would occur at the well sites. Water 
disposal would be into a lined pit at the surface or water would be injected 
into the subsurface through a dry hole converted into a water disposal well. 
Condensate shipped by truck (1 truck every 4 days). 

Not 
Applicable 

Not 
Applicable 

- 30 commercially 
productive wells (6 
discovery and 24 step-out) 

Well Site - Maximum area of 0.25 acres 
cleared per well pad. 7.5 5 (2 years) 

Access Roads – 0.75 acres of access road 
disturbance per drill pad 31.6 16.7 (2 years) 

Pipelines-18 miles of field gathering 
pipelines will follow access roads and no 
additional disturbance will result. 20 miles of 
sales lines would be laid to the main 
transmission lines and require no additional 
disturbance 

0 0 
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