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Spring and Well Inventory for the  

Powder River and Tongue River Watersheds, 


Southeastern Montana


Introduction 

Production of coalbed methane (CBM) began in Montana during 1998 in the 

Squirrel Creek drainage near Decker. The potential for CBM production covers portions 

of southeastern Montana, including an area south of Ashland in ranges 37 east through 48 

east (Van Voast and Thale, 2001).  Much of the Powder River and Tongue River 

watersheds are located in an area of potential CBM production. Communities within the 

project area include Ashland, Birney, Decker, and Broadus. Coal deposits within the area 

have been used locally since the time the area was first settled. Currently commercial 

mining of coal includes the Rosebud mine at Colstrip and the Decker and Spring Creek 

mines near Decker.  The potential exists for future development of coal resources in the 

area for both solid fuel and coalbed methane. 

The geology and hydrogeology of the area has been described in numerous 

reports. Particularly, during coal exploration work and coal-mine impact assessments 

during the 1970’s and 1980’s, reports were published that provided extensive background 

information.  The coalbeds in the area have been mapped and studied by investigators 

from the U. S. Geological Survey and Montana Bureau of Mines and Geology. A list of 

applicable publications is provided in Appendix A.  
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Well, Spring, and Water-Rights Information on the Internet 

Well and spring data may be obtained from the Montana Groundwater 

Information Center (GWIC) at url address: http://mbmggwic.mtech.edu/. The first time 

a user enters this database he/she will be asked to create a username.  After successfully 

logging in the user is directed to a query page that allows the user to search by location, 

site name, subdivision, or county.  The location and site name queries will return 

information on the water-right number (if on-file in GWIC), full site name, location, type 

of water feature (i.e., well, spring, or pond), total depth, pumping water level, static water 

level, yield, date drilled, and water use. These data can be downloaded by copying and 

pasting into a spreadsheet program.  The GWIC ID hyperlink will take the user to the 

well log for that particular well or spring.  The county download retrieval will create a 

zipped file that can be downloaded to the user’s computer.  Different reports are available 

for the county download option and include well data, lithology, water quality and field 

visit reports. 

Information and listings of water rights in Montana are available from the 

regional Montana Department of Natural Resources and Conservation (DNRC) office and 

may be accessed through the internet in two different ways.  To access the data from the 

DNRC web page the user must type the following url in the address window:  

http://www.dnrc.state.mt.us/wrd/home.htm.  Choose “Water Rights” from the left-hand 

column.  This action will bring the “Water Rights Bureau” page into view.  Users may 

access water rights information by choosing “Water Right Information and Indexes by 

Region” and selecting a region such as Billings.  The water-rights data are downloaded in 

one of several text formats.  The text retrievals include all water rights on file for surface 
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water, ground water and springs, but they are lengthy as the entire region is included.  An 

alternate method is to choose “NRIS – Water Right Query System” from this same 

website. This action will direct the user to the Montana State Library Natural Resource 

Information System website which houses the DNRC Water Right Query System.  The 

url address for this site is http://nris.state.mt.us/wis/data/waterrights.htm.  From this site 

users may select water rights information based on county, basin, stream, or owner.  

Searches on water right numbers and types of water rights are also available. There are 

two important points to remember when using this site. First, this site is case-specific so 

the data are only retrievable in upper case; therefore, the Caps Lock button should always 

be on. Secondly, if the user has a pop-up blocker then the user must hold down the 

control key along with the mouse when submitting requests for data.  

Acknowledgments 

The authors wish to acknowledge the assistance and support that was received 

during this project.  Many landowners allowed much welcomed access across their 

property. The Powder River and Custer conservation districts helped coordinate with 

landowners, and the U. S. Environmental Protection Agency and the Montana Bureau of 

Mines and Geology provided financial support. Many of the spring site visits were done 

by Mr. Monte Smith.  
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Geology 

The Tongue and Powder River watersheds are underlain by continental 

sedimentary rock of the Paleocene Fort Union Formation. The area is in the northern one-

third of the southward-plunging Powder River Basin (Figure 1). The basin extends from 

near Casper, Wyoming to Miles City, Montana and is bounded on the west by the Big 

Horn uplift, on the east by the Black Hills uplift, and on the north by the Miles City Arch.  

The sedimentary beds are gently dipping. The axis of the Powder River Basin roughly 

parallels the Tongue River from the Montana – Wyoming state line to Miles City. The 

land surface slopes generally downward toward the north, consequently the youngest 

rock units are exposed at the surface in the southern part of the region and progressively 

older beds are exposed toward the north. 

The main exposed rock units in the area are interbedded pale yellow to gray 

sandstone, mudstone, coalbeds, and carbonaceous shale of the Tongue River Member of 

the Fort Union Formation. Much of the near-surface coal has burned by natural ignition. 

The burning of the coal has baked and thermally metamorphosed the overlying 

sediments, forming clinker beds of variable thickness. The orange-red clinker beds often 

form prominent cliff faces and are used as stratigraphic marker horizons for the surface 

mapping of coal. Overlying the Fort Union Formation, in the southwest corner of the 

inventory area, are sandstone and mudstone units of the Eocene Wasatch Formation. 

Strippable coal resources in southeastern Montana total more than 32,000,000,000 

tons (Matson and Blumer, 1973). In some areas the correlations of coal beds have 
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Figure 1. The Powder River Basin is in southeastern Montana and northeastern Wyoming. Vast 
quantities of coal and coalbed methane exist in the Fort Union Formation within the Basin. 
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been well defined by previous investigators. In other areas the correlation is ambiguous at 

best. The lowest principle coal bed in the Tongue River Member is the Knobloch and the 

upper-most is the Anderson. The intervening section is approximately 1,000 feet thick 

(Heffern and others, 1993). 

Field Procedures 

An inventory of springs and wells within the area began in May, 2001 and 

continued through November, 2003. Letters were sent to landowners, and 

announcements published by the conservation districts, inviting landowners to provide 

locations of springs they wished to have inventoried.  Site visits were scheduled with 

interested landowners. Springs were not inventoried on private land if the landowner did 

not request a site visit. 

Springs located on public land were identified according to responsible 

government agency (U. S. Bureau of Land Management and Montana Department of

 Natural Resources and Conservation).  A separate inventory of springs on U. S. Department

 of Interior Forest Service was conducted and released as a data report (Donato and 

Wheaton, 2004). 

Each site was visited and, where possible, physical and chemical attributes were 

measured and noted where flow was observed. Spring discharge rates were determined 

by the bucket-stopwatch (volumetric) method, and specific conductance and temperature 

were measured using hand-held field meters. Latitude and longitude coordinates were 
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determined for each site using a hand held, navigational GPS unit.  The area surrounding 

the site was inspected and notes made on geologic associations and the nature and 

condition of any development as appropriate. 

Database 

Hydrogeologic data are presented in one plate and two appendices, and are stored 

in the Montana Ground-Water Information Center (GWIC) database 

(http://mbmggwic.mtech.edu/).  A GIS compilation of spring and well locations, geology, 

coal and clinker outcrops and subcrops, forest boundary, roads, and drainages is shown 

on Plate 1. Appendix A is a bibliography of coal and methane publications relevant to 

Montana. Appendices B and C contain data collected during the 2001 through 2003 field 

seasons. The physical and chemical attributes of the springs and catchments, including 

criteria to assess vulnerability to mining or gas development, are in Appendix B; data for 

the inventoried wells are in Appendix C. 

Locations for sites are recorded by latitude and longitude, and by township, range, 

section and tract. Tracts are identified by the letters A, B, C, and D, with A being the 

northeast quarter section and continuing counterclockwise so that D is the southeast 

quarter. Quarter sections are designated first, quarter-quarter sections second, and so 

forth. It is important to note that the location system used here is reversed from that 

commonly used by land surveyors; here, the letter designations begin with the largest 

quarter and progress to smaller ones. With the quarter-quarter system used by surveyors, 
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the tract designation DABC would be read backwards as the southwest quarter, of the 

northwest quarter, of the northeast quarter, of the southeast quarter. 

Spring Hydrology 

Springs typically issue from clinker beds, coal beds and sandstones near their 

contacts with underlying mudstone or shale units.  In valleys the sources of springs are 

commonly obscured by alluvial or colluvial deposits.  Aquifers that support springs are 

recharged along topographically high ridges covered by clinker, where stream channels 

cross subcrops and in areas of outcrop. In the Powder River and Tongue River 

watersheds there are both local and regional ground-water flow systems.  Locally 

recharged springs may respond fairly quickly to weather patterns by exhibiting lower 

flow during droughts and increased flow during wet years. Some of the more persistent 

springs in the area are likely fed by ground water migrating along regional flow paths 

and discharging at the surface where the aquifer beds are exposed by erosion. 

Ground-water quality can be used to identify regional flow paths. Regional 

ground water in the Powder River Basin has a moderate TDS content and is chemically 

very soft. Therefore, springs having TDS values in the range of 1,500 to 2,000 mg/L, and 

Ca plus Mg hardness values less than about 100 mg/L may be among springs that have 

the longest flow paths from recharge areas, perhaps of regional scale. 
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A total of 279 springs and 133 wells were visited and inventoried (Appendices B 

and C). Of the 279 springs, 164 had measurable discharge. Discharge rates ranged from 

0.01 gpm to 82 gpm. A total of 55 springs had a discharge rate of 1 gpm or greater. 

Specific conductance values ranged from 123 umhos/cm@25C to 8,640 umhos/cm@25C 

and pH values ranged from 6.6 to 9.1.  

Vulnerability to Development 

Of special note on Appendix B are judgments of possible source coalbeds, based 

on Matson and Blumer (1973) and Van Voast and Thale (2001), and estimated 

proximities of recharge for each spring. These will be key indicators of spring-flow 

vulnerability to developments of mining or coalbed methane production. Both types of 

development are known to disrupt ground-water flow, but differing conditions of 

topography and geology characteristic of each type can create differing impacts. 

In the case of mining, springs having local sources of recharge may be the most 

vulnerable to nearby development, while those fed by more regional recharge may be less 

affected. Coal mines operate in areas of lowest overburden and would be comparatively 

local developments in the rugged terrain of the area. These developments are not likely to 

penetrate regional flows characteristic of deeper aquifers farther from the outcrop areas. 

In the case of coalbed methane development, springs fed by the regional flow 

system will be the most vulnerable. Methane does not occur in local flow systems 
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because of the attendant oxidizing conditions commonly evidenced by the presence of 

sulfate in the ground water. Gas production will be found farther from recharge areas, in 

deeper aquifers where reducing conditions encourage the stability and growth of 

methanogenic bacteria. In the Powder River Basin of Montana these conditions are 

optimum in Townships 8 and 9 South (Van Voast and Thale, 2001), but only moderately 

favorable in Township 7 South, and other areas within about 35 miles of the Montana-

Wyoming state line.  

Ongoing Work 

All future data derived from landowner and MBMG monitoring and any new 

spring and well inventories well be added to the GWIC database and made immediately 

available on line. The data collected during this and other studies (Donato and Wheaton, 

2004), (Wheaton and Donato, in press) are being further evaluated and compared to data 

from the surrounding region. Information obtained from this evaluation will be used to 

help refine interpretations of the geologic sources of ground water issuing from the 

springs, and to develop a hydrologic model. Flow measurements and field parameters 

from approximately 29 spring sites in the Powder River, Tongue River and Rosebud 

Creek watersheds are being obtained on a monthly basis as part of a basin-wide long-term 

monitoring program. This information will be used to evaluate impacts from energy 

development and from natural variations of climate.  
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