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UPDATED ASSESSMENT OF EFFECTS OF STUMP LAKE WATER 
ELEVATION ON GROUND-WATER ELEVATION, FLOW AND CHEMISTRY 

IN TOLNA COULEE, NELSON COUNTY, NORTH DAKOTA: 2009 
 
 To address concerns over Stump Lake waters, or ground water influenced by 

Stump Lake elevations potentially breaching the divide in Tolna Coulee, the North 

Dakota State Water Commission provided a report (Schuh 2007) analyzing the ground-

water flow system in Tolna Coulee.  In that report, two analytical tools were used: 1. 

Water-table gradients within the Coulee were used to determine the direction of flow; and 

2.  A comparison of trends in ground-water chemistry was used to discern possible Stump 

Lake influence on water quality.  Results of both indicated no influence of Stump Lake 

waters on ground-water elevations or chemistry in Tolna Coulee ground water.   

Locations of well sites used for water samples and water-table elevation measurements 

are shown on Figure 1.  
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Figure 1.  Locations of Tolna Coulee observation wells  

in Township 151, Range 61, Section 19. 
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Water-Table Indicators 

 In 2007, water levels were measured on 4/26, 7/25, 8/23, and 10/15.  Water-

elevations for Tolna Coulee wells indicated that: 1.  The highest water levels for all 

measurements were at the East Johnson Crossing (USBLM 151-061-19ACA); and 2. 

there have been no substantial changes in ground-water elevations or directions of flow 

between 11/6/07 and 9/2/09.  From the East Johnson Crossing, and to a lesser degree 

from the West Johnson Crossing (USBLM 151-061-19BDB) water flows eastward 

toward Stump Lake and southwestward down Tolna Coulee.  Because the ground-water 

gradient is toward Stump Lake, it is very unlikely that flow from Stump Lake would be 

affecting ground water in Tolna Coulee.  In June of 2007, Stump Lake Elevations 

equalized with those of East Devils Lake and have approximately stabilized at 1446.8 

feet above mean sea level (amsl).  The ground-water elevation of the well located nearest 

Stump Lake (East Section Line: USBLM 151-061-19AAD) was about 7 feet above the 

elevation of Stump Lake in November of 2007, and the land surface elevation was 

approximately 9 feet above the elevation of Stump Lake.  At the highest measured 

elevation (USBLM 151-061-19ACA), both ground-water levels and the surface elevation 

were more than 11 feet above the elevation of Stump Lake.  Water levels showed no 

substantial changes in ground-water elevations, gradients or directions of flow that would 

indicate possible influence from changes in Stump Lake elevations.   

 In 2009 Water Levels were measured on 9/2/2009.  Water levels were lower than 

previous years at  well sites (USBLM 151-061-19ACA, -19BDB, and -19CCC) in late 

2008 than in previous years.  The Stump Lake elevation increased by about three feet. As 

in previous measurements, water-table gradients were toward Stump Lake from the 
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Coulee in the northeast direction, and southwestward from the coulee. This would 

indicate that ground-water flow through the divide is unlikely.  

 One difference is that the stump lake water elevation is, for the first time, above 

the elevation of ground water at well site 151-061-19CCC.  While the overall gradient 

would be favorable for flow if there were a confined high permeability hydraulic 

connection, the high head and predominant flow direction TOWARD Stump Lake in the 

intervening high land would prevent the flow of Stump Lake water to SE Section 19 

unless the connection is hydraulically isolated from any pressure influence of ground 

water in the high land.  In addition, there is no evidence that a ground-water connection 

exists.  If isolated underflow were occurring it would eventually be indicated by changes 

in water chemistry.  

 

 
 

Figure 2.  Stump Lake water elevation, and water-table elevations at 

ground-water measurement sites in Tolna Coulee from 2006 through 2009. 
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Principle Water-Chemistry Indicators 
 
 In the initial report (Schuh, January 2007), it was determined that the best 

chemical indicator of changing ground-water chemistry from Stump Lake water would be 

the sodium-adsorption ratio (SAR).  Additional indicators would be increasing specific 

conductance (EC), total dissolved solids (TDS), and sulfate concentrations. Chemical 

indicators of Stump Lake influence on water chemistry in 2007 were all negative. An 

updated summary of water chemistry for Stump Lake, including 2009 data, is on Table 2.  

Ground water chemistry data is on Table 3.  Site locations from Table 3 are identified 

with the map on Figure 1 using a key on Table 1. Specific conductance (EC) and 

dissolved solids (TDS) have increased at well site 151-061-19CCC.  However, the 

increases represent increased calcium and bicarbonate, rather than sodium and sulfate, as 

would be expected from Stump Lake water.  A more likely cause for the change is local 

surface runoff.  Increasing sodium adsorption ratio (SAR) was cited as the best indicator 

of influent Stump Lake water.  The SAR at  well site 151-061-19CCC has decreased 

slightly, indicating that Stump Lake water is not likely affecting well site 151-061-

19CCC. 

Table 1. Site Location Descriptions for Tables 2 and 3. 

Location (USBLM) Name (Fig. 1) 
15106120AAB Stump Lake 
15106119AAD East Section Line 
15106119ACA East Johnson Crossing 
15106119BDB West Johnson Crossing 
15106119CCC Southwest Corner 
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