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Introduction 
 
Minnkota Power’s proposed Center to Grand Forks transmission line crosses the 
Sheyenne River near Cooperstown, ND. Stanley Consultants requested that 
Kadrmas Lee & Jackson (KL&J) perform a hydraulic analysis to determine the 
water surface elevation corresponding to the 100-year flood event at this 
location. The elevation data will be used to determine the top of foundation 
elevation for the transmission line structures. 

 
Location 
 
The crossing is located ten miles north and one mile east of Cooperstown, ND 
between Section 6 of Township 147 N and Section 31 of Township 148 N.   

 
Design Hydrology 
 
The Sheyenne River channel in this reach is narrow and meandering. The stream 
banks are covered with short grasses and dense trees and are relatively short with 
gradual slopes. The floodplain is a relatively undisturbed rolling prairie. The 
stream gradient was calculated at 1.0 ft/mi (0.000193 ft/ft) from the stream 
survey.  
 
The USGS’s (United States Geological Survey) Water Resources Investigations 
Report 92-4020 was used to determine the flood frequency discharge values. The 
drainage area is in North Dakota’s Hydrologic Region C.  
 
Peak flow values were obtained from the Sheyenne River USGS gaging station 
#05057000 at Cooperstown, North Dakota.  The gaging station has a contributing 
drainage area of 1,270 square miles (sq mi). 
 
In addition to the gaging station information, a hydraulic report for a bridge on 
ND Highway 45 was used to determine the drainage area at the proposed 
crossing site. The bridge report states that the drainage area at the bridge 
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location, which is approximately 4 miles downstream of the transmission line 
crossing, is 96 sq mi less than at the gaging station. Using USGS topographic 
maps, it was then determined that the drainage area at the transmission line 
crossing is 21 sq mi less than the drainage area at the bridge. Therefore, the 
drainage area at the proposed crossing was found to be 117 sq mi less than the 
drainage area at the gaging station, which resulted in an area of 1,153 square 
miles. 
 
Transfer equations from USGS Report 92-4020 were used in calculating the 100-
year flow at this site. The 100-year flow was found to be 8,273 cfs (cubic feet per 
second).  See Appendix A for detailed calculations. 
 
Hydraulic Analysis  
 
The US Army Corps of Engineer’s computer program HEC-RAS Version 4.1.0 
was used to model the potential hydraulic conditions of the open channel for the 
100-year flow event.   
 
The 100-year stage was determined by a trial and error procedure using the 
Mannings equation and a typical river section located at the proposed crossing. 
Site surveys along with aerial mapping data was used in developing the typical 
section. The typical section was then propagated 1000 feet upstream and 
downstream and adjusted to match the local stream gradient. 
 
After analysis, the approximate elevation for the 100-year frequency was found 
to be 1315.2. See Appendix A for output data. 
 
Recommendations 

 
We recommend that the top of the transmission line structure foundations be set 
above elevation 1315.2. It may also be prudent to provide freeboard above the 
100-year elevation to reduce the potential for ice to impact the structures during 
large flood events. 
 
Appendices 
 
Appendix A Hydrologic Data & HEC-RAS Output 



 
 
 
 
 
 
 
 
 
 
 
 

Appendix A 
 

Hydrologic Data and HEC-RAS Results 
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