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TONGUE RIVER ELECTRICAL CONDUCTIVITY WATER QUALITY STANDARDS 

WATER QUALITY MODELING FOR THE TONGUE RIVER 

PURPOSE 
The watershed model was developed to provide a method to calculate and 
delineate the natural and human-caused sources of salinity in the Tongue River. 
Model scenarios were developed to examine multiple land management 
scenarios primarily related to reducing or removing the human-caused salinity 
sources: coal development; CBM development; agriculture; and livestock.  

HOW THE MODEL WORKS 
• The Soil and Water Assessment Tool (SWAT) was used with a recently
developed addition for salinity modeling, called SWAT-Salt.

• The modeled area extends from the Tongue River headwaters in
Wyoming to the confluence with the Yellowstone River at Miles City, MT.

• SWAT-Salt divides the landscape into different landuses and calculates
the amount of salt each landuse contributes to the stream network: the Tongue
River for this project. The major landuses in the Tongue River watershed include
forest, rangeland (grasslands), agricultural, wetland, and urban.

• Each landuse can include management characteristics, which include
such details such as crops grown, irrigation type, fertilizers, and livestock
grazing. Based on climate data from local weather stations input to the model,
landuse, and management parameters, SWAT-Salt calculates how water and
salts move to the Tongue River via overland runoff, interflow (i.e., water flow
the surface but above groundwater), and groundwater.

• Other salinity sources that are not included in the landuses are added to
the model via point sources calculated outside of the model and added to the
Tongue River. For the Tongue River watershed, that includes coalbed methane
(CBM) and coal development sources.

CALIBRATION 
The model simulation of the existing conditions was compared and calibrated 
to the measured streamflow and SC levels at three USGS gages on the Tongue 
River between 2005 and 2013. This time period includes a range of both above 
average and below average precipitation years, includes the peak years of CBM 
development in the watershed, and contains sufficient in-stream 
measurements for model development and calibration.  

Season Monthly Average No Sample May Exceed 
Nov 1 – March 1 1,500 µS/cm 2,500 µS/cm 
March 2 – Oct 31 1,000 µS/cm 1,500 µS/cm 

WHAT IS CONDUCTIVITY? 

Electrical conductivity (EC) is a 
measure of the ability of 
water to conduct electricity. 
The more cations (sodium, 
calcium, etc.) and anions 
(chloride, etc.) in the water, 
the higher the EC. It is a 
relative measure of salinity 
and is temperature 
dependent.  

Specific conductivity (SC) is EC 
corrected to 25⁰C.  

Per ARM 17.30.602:  
Conductivity = EC = SC 

HOW DOES HIGH 
CONDUCTIVITY HARM 
WATER QUALITY? 

Agricultural uses of water are 
the most sensitive to high EC 
in the Tongue River. Excess 
salts may potentially harm 
crops and may harm stock as 
well.  

WHAT IS DEQ DOING TO 
ADDRESS SALTS IN THE 
TONGUE RIVER? 

Montana DEQ is conducting a 
water quality study and 
modeling effort to determine 
sources of salt to the river.  
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Tongue River Project Website 

HTTP://MTWATERQUALITYPROJECTS.PBWORKS.COM 
• Project contacts
• Project announcements, meeting presentations, and handouts
• Water quality standards information, modeling facts, trend analysis report

Water Quality Modeling Results 
CBM and coal development had the largest 
impact to salinity levels, while agriculture and 
livestock impacts were minimal. The scenarios 
showed that high salinity levels in the Tongue 
River are predominantly caused by natural 
conditions, likely related to the geology and 
soils of the region. The water quality standard 
could not always be met even in a scenario that 
simulated pre-human natural conditions by 
removing all coal, CBM, agriculture, and 
livestock sources.  

HOW COAL MINE & CBM DATA WAS INCORPORATED INTO THE
MODEL 
COAL MINING 
The coal development salinity sources were determined from 
the discharge monitoring reports (DMRs) at the two facilities in 
the watershed with Montana Pollutant Discharge Elimination 
System (MPDES) permitted discharges: the East Decker and 
West Decker facilities. All of the documented salinity load was 
included. 

COAL BED METHANE (CBM) 
The CBM development sources were also determined using 
DMRs from Montana (MPDES) and Wyoming (WYPDES) 
permits. The CBM source loads were added to the model based 
on three ways produced water was discharged:  

• Direct discharge to the Tongue River with 100% of the
DMR-reported discharge included in the model

• Intermittent discharge to on-channel holding ponds,
with 50% of the DMR-reported discharge included in
the model (via overflow and groundwater)

• Discharge to off-channel holding ponds without
designed discharges to the stream network and 5% of
the DMR-reported discharges included in the model
(via groundwater)

http://mtwaterqualityprojects.pbworks.com/w/page/108535963/Tongue%20River%20Watershed%20Water%20Quality%20Planning%20Project
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