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      In the United States, the Williston Basin occupies 143,000 square miles and includes portions of Montana, North Dakota, and South Dakota. Superimposed over this landscape is the Prairie Pothole Region (PPR) which includes critical wetland and grassland habitats of importance to breeding, nesting, and migrating waterfowl, and wetland and grassland birds. A potential impact of oil field activities on these important habitats is brine contamination from co-produced waters (Investigations of Waters Injected or Produced for Energy Development Project) that leach from oil well reserve pits, injection wells, and transport lines. Previous studies have identified contamination of wetlands and groundwater resources, including drinking water aquifers, located on U.S. Fish and Wildlife Service (USFWS), tribal, and public lands, and numerous groups have expressed concern over the potential risk of contamination. Currently, the extent of such contamination across the Williston Basin is unknown, and there is a need for scientific-based information to assess this threat.



  
          
            

    
        [image: Karen Nelson, USFWS, collecting EM31 data at Rabenberg site.]




  



          
              
        Sources/Usage: Public Domain. View Media Details
      

          


Karen Nelson, USFWS, collecting EM31 data at Rabenberg site near Goose Lake

Recently Completed and Ongoing USGS Investigations in the Williston Basin

USGS Co-Principal Investigators and Affiliations - see contact info on right side of page

Other Co-PIs and Affiliations:

Mike Borgreen - USFWS Medicine Lake National Wildlife Refuge 


Joel Galloway - USGS North Dakota Water Science Center


Kevin Johnson - USFWS Region 6, Ecological Services 


Karen Nelson - USFWS Region 6, Ecological Services


Jon Reiten - Montana Bureau of Mines and Geology 


David Rouse - USFWS Region 6, Ecological Services 



Non-USGS References

For USGS-authored references, please visit the Publications tab. Below is a list of non-USGS authored references. 

Frost, C.D., and Toner, R.N. Strontium isotopic identification of water–rock interaction and ground water mixing. Ground water, 42 (3) (2004), pp. 418-432 https://doi.org/10.1111/j.1745-6584.2004.tb02689.x

Iampen, H.T. and Rsotron, B.J. Hydrogeochemistry of pre-Mississippian brines, Williston Basin, Canada–USA Journal of Geochemical Exploration, 69–70 (2000), pp. 29-35 https://doi.org/10.1016/S0375-6742(00)00007-8

Naftz, D.L., Peterman, Z.E., and Springer, L.E. Using δ87 Sr values to identify sources of salinity to a freshwater aquifer, Greater Aneth Oil Field, Utah, USA. Chemical Geology, 141 (3–4) (1997), pp. 195-209 https://doi.org/10.1016/S0009-2541(97)00063-6

Quattrocchi F. et al. Strontium Isotope (87sr/86sr) Chemistry in Produced Oil Field Waters: The IEA C02 Monitoring and Storage Project. In: Lombardi S., Altunina L., Beaubien S. (eds) Advances in the Geological Storage of Carbon Dioxide. Nato Science Series: IV: Earth and Environmental Sciences, 65 (2006) Springer, Dordrecht https://doi.org/10.1007/1-4020-4471-2_20

Rittenhouse, G., Fulton III, R.B., Grabowski, R.J. and Bernard, J.L. (1969) Minor Elements in Oil-Field Waters Chemical Geology, 4 (1–2), pp. 189-209 https://doi.org/10.1016/0009-2541(69)90045-X

Rostron, B.J. and Holmden, C. Fingerprinting formation-waters using stable isotopes, Midale Area, Williston Basin, Canada Journal of Geochemical Exploration, 69–70 (2000), pp. 219-223 https://doi.org/10.1016/S0375-6742(00)00024-8

Shand, P., D.P.F. Darbyshire, A.J. Love, and W.M. Edmunds Sr isotopes in natural waters: Applications to source characterisation and water–rock interaction in contrasting landscapes, 24 (4) (2009), pp. 574-586 https://doi.org/10.1016/j.apgeochem.2008.12.011

Wilson, T.P. and Long, D.T. Geochemistry and isotope chemistry of Michigan Basin brines: Devonian formations, 8 (1) (1993), pp. 81-100 https://doi.org/10.1016/0883-2927(93)90058-O

 

 

 

 




  



      



  



        
    
  


      
      




    

    
        
          


    
      Contacts

  



      

    
      
  
        
            
Joanna Thamke

          
      

  
              

    
        
                  


    
      Center Director

  


 
            

    
      Oregon Water Science Center

  



      



  




      Email

    
      jothamke@usgs.gov

  




      

      Phone

    
      971-710-9782

  



  


      





      
  
        
            
Brian Tangen

          
      

  
              

    
        
                  


    
      Ecologist

  


 
            

    
      Northern Prairie Wildlife Research Center

  



      



  




      Email

    
      btangen@usgs.gov

  




      

      Phone

    
      402-328-4134

  



  


      





      
  
        
            
Robert Gleason

          
      

  
              

    
        
                  


    
      Center Director

  


 
            

    
      Northern Prairie Wildlife Research Center

  



      



  




      Email

    
      rgleason@usgs.gov

  




      

      Phone

    
      701-368-9026

  



  


      





      
  
        
            Bruce D Smith (Former Employee)
          
      

  
              

    
        
                  


    
      Scientist Emeritus

  


 
            

    
      Geology, Geophysics, and Geochemistry Science Center

  



      



  



      
      





      
  
        
            
Todd  Preston

          
      

  
              

    
        
                  


    
      Physical Scientist 

  


 
            

    
      Northern Rocky Mountain Science Center

  



      



  




      Email

    
      tmpreston@usgs.gov

  




      

      Phone

    
      406-994-5034

  



  


      





      
  
        
            
Max Post van der Burg, PhD

          
      

  
              

    
        
                  


    
      Chief - Spatial and Ecological Analytics Branch

  


 
            

    
      Northern Prairie Wildlife Research Center

  



      



  




      Email

    
      maxpostvanderburg@usgs.gov

  




      

      Phone

    
      701-253-5574

  



  


      





      
  
        
            
Seth Haines

          
      

  
              

    
        
                  


    
      Research Geophysicist

  


 
            

    
      Central Energy Resources Science Center

  



      



  




      Email

    
      shaines@usgs.gov

  




      

      Phone

    
      303-236-5709

  



  


      





      
  
        
            
Aida Farag, PhD

          
      

  
              

    
        
                  


    
      Research Fishery Biologist

  


 
            

    
      Columbia Environmental Research Center

  



      



  




      Email

    
      aida_farag@usgs.gov

  




      

      Phone

    
      307-733-2314

  



  


      





      
  
        
            Dave Harper (Former Employee)
          
      

  
              

    
        
                  


    
      Fish Biologist

  


 
            

    
      Columbia Environmental Research Center

  



      



  



      
      





  



      



  














    
    Explore Search

    	Characterizing Groundwater
	Salinity
	Water Used for Energy Development
	Geospatial Analyses to Understand Hydrologic Systems
	Streamflow and Groundwater Availability
	Water Quality
	Energy Development and Hydrology
	Biology
	Ecosystems
	Water

View All 

  

  
    
  



        

                        
            
          

      

    
      Below are other science projects associated with this project.


  



  



  
         
  



  
  
  

  
                              
  
  
    
      Label


    

    
  










      

      
  

  
      
  
  

  
  

  
  




    
  




      


        

                        
            
          

      

    
      Below are data or web applications associated with this project.


  



  



  
         
  



  
  
  

  
                              
  
  
    
      Label


    

    
  










      

      
  

  
      No Result Found
  
  

  
  

  
  




    
  




      


        

                        
            
          

      

    
      Below are multimedia items associated with this project.


  



  



  
    
  

  
  

  
  
  

  
                              
  
  
    
      Label


  
    List
  

  
    Grid
  



    

    
  










      

      
  

  
      No results found.
  
  

  
  

  
  




  




      


        

                        
            
          

      

    
      Below are publications associated with this project.


  



  



  
         
  



  
  
  

  
                    Filter Total Items: 31

            
  
  
    
      
      Publication Type (field_pub_type)
          

  


  Type
Article
Book
Book Chapter
Conference Paper
Newsletter
Other
Report
Thesis



  




        
  
  


      Release Date (field_release_date)
          

  


  Year
2024
2023
2022
2021
2020
2019
2018
2017
2016
2015
2014
2013
2012
2011
2010
2009
2008
2007
2006
2005
2004
2003
2002
2001
2000
1999
1998
1997
1996
1995



  




        
  
  

Label


    

    
  









      

      
  

      
    
            February 20, 2014


        
              
                Borehole geophysical data for the East Poplar oil field area, Fort Peck Indian Reservation, northeastern Montana, 1993, 2004, and 2005

              
          

    

    
      Areas of high electrical conductivity in shallow aquifers in the East Poplar oil field area were delineated by the U.S. Geological Survey (USGS), in cooperation with the Fort Peck Assiniboine and Sioux Tribes, in order to interpret areas of saline-water contamination. Ground, airborne, and borehole geophysical data were collected in the East Poplar oil field area from 1992 through 2005 as part of
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                A GIS-based vulnerability assessment of brine contamination to aquatic resources from oil and gas development in eastern Sheridan County, Montana

              
          

    

    
      Water (brine) co-produced with oil in the Williston Basin is some of the most saline in the nation. The Prairie Pothole Region (PPR), characterized by glacial sediments and numerous wetlands, covers the northern and eastern portion of the Williston Basin. Sheridan County, Montana, lies within the PPR and has a documented history of brine contamination. Surface water and shallow groundwater in the
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      This report is a data release for water geochemical sample analyses and geophysical surveys for three sites within the Williston Basin and Prairie Pothole Region of Montana and North Dakota. The data collection sites and procedures are described.
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                Strontium isotope systematics of mixing groundwater and oil-field brine at Goose Lake in northeastern Montana, USA

              
          

    

    
      Groundwater, surface water, and soil in the Goose Lake oil field in northeastern Montana have been affected by Cl−-rich oil-field brines during long-term petroleum production. Ongoing multidisciplinary geochemical and geophysical studies have identified the degree and local extent of interaction between brine and groundwater. Fourteen samples representing groundwater, surface water, and brine were
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                Examination of brine contamination risk to aquatic resources from petroleum development in the Williston Basin

              
          

    

    
      U.S. Geological Survey scientists and cooperating partners are examining the potential risk to aquatic resources (for example, wetlands, streams) by contamination from saline waters (brine) produced by petroleum development in the Williston Basin of Montana, North Dakota, and South Dakota. The primary goals of this study are to provide a science-based approach to assess potential risk of brine con
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      Brine contamination of groundwater in the East Poplar oil field was first documented in the mid-1980s by the U.S. Geological Survey by using hydrochemistry, with an emphasis on chloride (Cl) and total dissolved solids concentrations. Supply wells for the City of Poplar are located downgradient from the oil field, are completed in the same shallow aquifers that are documented as contaminated, and t
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      The 87Sr/86Sr compositions of formation waters that were collected from 71 wells producing from a Pennsylvanian carbonate reservoir in New Mexico display a well-defined distribution, with radiogenic waters (up to 0.710129) at the updip western part of the reservoir, grading downdip to less radiogenic waters (as low as 0.708903 to the east. Salinity (2800-50,000 mg/L) displays a parallel trend; sal
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      In the United States, the Williston Basin occupies 143,000 square miles and includes portions of Montana, North Dakota, and South Dakota. Superimposed over this landscape is the Prairie Pothole Region (PPR) which includes critical wetland and grassland habitats of importance to breeding, nesting, and migrating waterfowl, and wetland and grassland birds. A potential impact of oil field activities on these important habitats is brine contamination from co-produced waters (Investigations of Waters Injected or Produced for Energy Development Project) that leach from oil well reserve pits, injection wells, and transport lines. Previous studies have identified contamination of wetlands and groundwater resources, including drinking water aquifers, located on U.S. Fish and Wildlife Service (USFWS), tribal, and public lands, and numerous groups have expressed concern over the potential risk of contamination. Currently, the extent of such contamination across the Williston Basin is unknown, and there is a need for scientific-based information to assess this threat.
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                Borehole geophysical data for the East Poplar oil field area, Fort Peck Indian Reservation, northeastern Montana, 1993, 2004, and 2005

              
          

    

    
      Areas of high electrical conductivity in shallow aquifers in the East Poplar oil field area were delineated by the U.S. Geological Survey (USGS), in cooperation with the Fort Peck Assiniboine and Sioux Tribes, in order to interpret areas of saline-water contamination. Ground, airborne, and borehole geophysical data were collected in the East Poplar oil field area from 1992 through 2005 as part of
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      Water (brine) co-produced with oil in the Williston Basin is some of the most saline in the nation. The Prairie Pothole Region (PPR), characterized by glacial sediments and numerous wetlands, covers the northern and eastern portion of the Williston Basin. Sheridan County, Montana, lies within the PPR and has a documented history of brine contamination. Surface water and shallow groundwater in the
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      This report is a data release for water geochemical sample analyses and geophysical surveys for three sites within the Williston Basin and Prairie Pothole Region of Montana and North Dakota. The data collection sites and procedures are described.
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      Groundwater, surface water, and soil in the Goose Lake oil field in northeastern Montana have been affected by Cl−-rich oil-field brines during long-term petroleum production. Ongoing multidisciplinary geochemical and geophysical studies have identified the degree and local extent of interaction between brine and groundwater. Fourteen samples representing groundwater, surface water, and brine were
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                Examination of brine contamination risk to aquatic resources from petroleum development in the Williston Basin

              
          

    

    
      U.S. Geological Survey scientists and cooperating partners are examining the potential risk to aquatic resources (for example, wetlands, streams) by contamination from saline waters (brine) produced by petroleum development in the Williston Basin of Montana, North Dakota, and South Dakota. The primary goals of this study are to provide a science-based approach to assess potential risk of brine con
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                Strontium isotope detection of brine contamination in the East Poplar oil field, Montana

              
          

    

    
      Brine contamination of groundwater in the East Poplar oil field was first documented in the mid-1980s by the U.S. Geological Survey by using hydrochemistry, with an emphasis on chloride (Cl) and total dissolved solids concentrations. Supply wells for the City of Poplar are located downgradient from the oil field, are completed in the same shallow aquifers that are documented as contaminated, and t
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                Strontium isotopic signatures of oil-field waters: Applications for reservoir characterization

              
          

    

    
      The 87Sr/86Sr compositions of formation waters that were collected from 71 wells producing from a Pennsylvanian carbonate reservoir in New Mexico display a well-defined distribution, with radiogenic waters (up to 0.710129) at the updip western part of the reservoir, grading downdip to less radiogenic waters (as low as 0.708903 to the east. Salinity (2800-50,000 mg/L) displays a parallel trend; sal
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