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Figure 7.11  July 15-16, 1993 Rainfall Isohyetal Map 

 

7.3  Hydraulics 

7.3.1  Existing Hydraulic Models 

Numerous Hydraulic models have been developed for various waterways within the 

BRRWD.   Most of the more recent hydraulic models have been completed using 

HEC-RAS.  HEC-RAS was developed by the Army Corps of Engineers.  HEC-RAS 

determines the elevation of floodwaters during various flood events.  The existing 

major hydraulic models have been developed for Flood Insurance Studies on the 

Buffalo River as well as the South Branch of the Buffalo River.  The hydraulic model 

on the Buffalo River begins where the Buffalo River crosses US Highway No. 10 and 

runs downstream to the Red River.  The South Branch model begins at the southern 

Clay County Line and ends at its confluence with the Buffalo River.  Flood Insurance 

study models have also been updated along the Red River along the entire western 

border of the Watershed District.  The flood insurance restudies for which the latest 

models have been developed have not yet been fully approved and are awaiting final 

maps and acceptance, but should be considered the best currently available 

information.  
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Hydraulic Models on the Buffalo and South Branch of the Buffalo River were used in 

determining proposed flow reduction goals. 

 

7.4  Overall Modeling Conclusions 

7.4.1  Summary of Hydrologic and Hydraulic Model Results 

7.4.2.1 Proposed Peak Flow and Runoff Volume Reductions Goals 
 

Goals have been set for flow reductions on the South Branch and Buffalo Rivers.  Meeting 

these goals will require a strategic plan for runoff volume reduction.  Runoff volume 

reduction can be accomplished in various ways including conversion of agricultural lands 

to grasslands, floodwater impoundment projects, wetland restorations, etc.  Based on the 

hydrologic and hydraulic modeling completed for the District, goals have been set for the 

10-year and 100-year flood.   

Based on the hydraulic modeling completed for the latest Flood Insurance Study (FIS), the 

Buffalo River and the South Branch of the Buffalo River have roughly a 5-year capacity.  

The Buffalo-Red River Watershed District would like to provide 10-year protection to 

agricultural lands within the District per the goals of the Mediation Agreement.  In order to 

provide this level of protection, there would need to be a 34 percent reduction in existing 

10-year peak flows along the South Branch and Buffalo Rivers.  This would reduce the 

existing 10-year flood to the 5-year flood levels. 

The Buffalo-Red River Watershed District has adopted a goal to reduce the existing 100-

year discharge on the Buffalo River to the existing 50-year flood discharge level.  This 

would require a peak discharge reduction of about 22 percent.  The Georgetown and 

Kragnes Ringdikes were built to the level of the 1997 flood with no freeboard.  The 1997 

spring flood was approximately the 100-year flood.  Reducing the 100-year flood to the 

existing 50-year flood elevation would result in 1.5 to 2 feet of freeboard on the ringdike. 

100-year flood reduction goals were set utilizing both the information gained from the 

stacked hydrograph analysis and the Distributed Runoff Reduction (Storage) Analysis.  

Fifty percent of the overall storage goal was distributed within those subbasins with the 

greatest potential to contribute significantly to flood peaks on the lower Buffalo River and 

the remaining fifty percent of the runoff volume reduction was distributed based on the 

ratio of the subbasin drainage area to the contributing area of the Buffalo River.   
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Table 7.7  illustrates the goals for runoff volume reduction (or storage) within the BRRWD 

Planning Regions and major subbasins. 

Table 7.7. Runoff Reduction goals within the BRRWD 

Planning Region/Major Subbasin Runoff Volume Reduction 
(Acre-feet) 

Lakes Planning Region 8,000 - 9,000
Mainstem Planning Region 33,000 - 34,000

    Becker County Ditch No. 15 11,000 - 12,000
    Hay Creek North 2,000 - 3,000
Southern Planning Region 23,000 - 24,000
    Deerhorn Creek 6,000 - 7,000
Central Planning Region 35,000 - 36,000
    Hay/Stony Creek 14,000 - 15,000
    Whisky Creek 8,000 - 9,000
Northern Planning Region 13,000 - 14,000
Western Planning Region 14,000 - 15,000
    Wolverton Creek 14,000 - 15,000

Moorhead Planning Region 
No quantitative goal set – Maintain 

or reduced peak discharges 
 

The amount of runoff volume reduction (or storage) required within the BRRWD is 

highly dependent on the type, design, and location of future projects. Therefore, an 

estimate of required runoff reduction (or storage) is speculative and based on 

assumptions of what will be possible, practical, and acceptable. Based on 

engineering judgment, a preliminary runoff volume reduction (or storage) goal of 

120,000 to 135,000 acre-feet has been adopted.  Runoff reduction goals should be 

updated with each new revised watershed management plan revision to reflect 

additional data and knowledge acquired since the previous management plan 

update. 

 

 

7.5  High Resolution Topographic Data 

7.5.1  Extent and Description of Available Data 

Portions of the BRRWD have been previously aerially mapped using LIDAR Survey.  

With the RRBMI, the entire BRRWD will be surveyed.  LIDAR - Light Detection and 

Ranging is an integration of airborne laser and global position system (GPS) 

technology. Laser pulses are directed at the earth’s surface (early spring or late fall) 
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from equipment aboard an airplane or helicopter flying a predetermined grid over an 

area of interest. The laser reflections are recorded and the range is calculated from 

the instrument’s orientation in space and the time required for the laser’s light 

reflection to travel back to the aircraft.  Accuracy is directly related to the altitude of 

the aircraft and the power of the laser.   

While the entire District has been surveyed using LIDAR, the existing available extent 

of LIDAR in the BRRWD is limited to portions of the District located west of a north-

south line through Lake Park.  It is anticipated the LIDAR survey data that is not yet 

available will be available soon from the IWI RRBMI project. 

 

7.5.2  Additional Data Needs 

The International Water Institute (IWI) has completed a LIDAR survey collect of the 

entire Red River Basin that will be 6 inches plus or minus accuracy.  The first phase 

collection covers most of the BRRWD.  Eventually, this survey data will become 

available and will cover all of the BRRWD.  This new data will be useful in both short-

range and long-range water resource management activities of the BRRWD.   

7.6  Internet / Web Resources 

7.6.1  BRRWD Interactive Mapper / Web Page 

In order to provide information to the public, the BRRWD set up a webpage 

(http://www.brrwd.org).  Information on the District and its projects as well as meeting 

minutes, agendas, and permit forms are available on-line.  In 2007, the BRRWD 

created an interactive map for the public to view and print GIS data for the watershed 

district as shown in Figure 7.12.  The data shown in this application is the best 

available GIS information for the watershed.  Most of the basemap data shown on the 

map is from the MnDNR Data Deli (http://deli.dnr.state.mn.us/) and the rest has been 

data created by the BRRWD.  
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Figure 7.12  BRRWD MapMaker Website 

 

7.6.2  Flood Forecast Display Tool 

The Flood Forecast Display Tool (FFDT) is an internet tool intended to enhance the 

existing Red River Basin Decision Information Network (RRBDIN) website. The 

website was enhanced through the development of an interactive tool useful for 

display and visualization of flood forecasts generated by the National Weather 

Service (NWS). This project uses flood forecast information generated by the 

National Weather Service North Central River Forecast Center in Chanhassen, 

Minnesota to create interactive flood inundation maps, an inundation depth grid, a 

graphic depicting the estimated arrival time for the flood peak, and flow conditions in 

and around the Fargo, North Dakota – Moorhead, Minnesota metropolitan area for 

the flood forecast period.  


