


Additional details have been included in the Proposal and attached appendices.  We appreciate the 
opportunity to present this Proposal and look forward to a positive outcome for an important Project to 
improve water quality in the Upper Sheyenne River Basin.  If you have any questions, please contact me 
via email at usjwrd@hotmail.com, scwater@gmail.com or by phone at (701) 653-5094. 

Sincerely, 

Tasha Krueger 
Manager,  
Upper Sheyenne River Joint Water Resource Board 





developed with less than 5% design information in 2018-2019.  Over the last seven years, factoring in 
escalation and inflation, costs have increased, and our revised estimated construction costs reflect these 
changes. 

The primary goal of the Upper Sheyenne River Watershed Pilot Project (Project) is to identify and 
implement channel stability measures in select areas of high priority across the Upper Sheyenne River, 
from the headwaters in Sheridan County to Lake Ashtabula. Potential applicable measures to improve 
channel stability include changes to riparian vegetation, changes to grazing practices, replacement of 
road crossing culverts, and targeted bank stabilization measures. These measures will directly benefit in 
improving Sheyenne River water quality by reducing sediment loading as well as total phosphorus 
loading. 

PROJECT DESCRIPTION: 

Key river reaches were selected where broad land use changes are indicated. At both the reach-scale 
and at specific locations, input from the Joint Board, landowners, and local stakeholders was used to 
identify priorities for stabilization and restoration and to guide restoration activities. Once proposed 
measures are implemented at the following sites, designs can be replicated at similar locations along the 
Upper Sheyenne River. Potential applicable measures to improve channel stability include changes to 
riparian vegetation, changes to grazing practices, replacement of road crossing culverts, and targeted 
bank stabilization measures. Multiple stabilization techniques may be appropriate at individual locations 
based on the site conditions, adjacent land use, and proximity to public or private infrastructure. 
Depending on site conditions, both hard armoring and bioengineering stabilization techniques may be 
appropriate. 

2.0 Statement of Need 

2.1 Portions of the Upper Sheyenne River, including from Harvey Dam in Wells County through 
Benson County, and at Lake Ashtabula, are listed as threatened on the North Dakota Section 
303(d) List for the designated use of fish and other aquatic biota with respect to 
sedimentation/siltation. Lake Ashtabula itself is listed as impaired for the designated use of 
recreation with respect to nutrient/eutrophication biological indicators. TMDL studies have not 
yet been performed to address these threatened and impaired water quality standards. 

A comprehensive Erosion and Sedimentation Risk Assessment of the Upper Sheyenne River 
was completed by Barr Engineering Co. (Barr) in February 2019 under the direction of the 
Upper Sheyenne River Joint Water Resource Board (Joint Board) and ND Department of 
Environmental Quality (ND DEQ). The Upper Sheyenne River Corridor Erosion and 
Sedimentation Risk Assessment determined that 18 out of the 30 study reaches are at high 
risk for instability and are likely contributing excess sediment to the river (see Figure 1). The 
primary source of excess sediment appears to be accelerated bank erosion, which is 
widespread along the river. This excess sediment is a likely cause of the threatened aquatic 
uses for sedimentation, and a major contributing factor to the eutrophication impairment in 
Lake Ashtabula. The Project will address bank erosion at selected sites, which will reduce 
sediment inputs to the river and help to address the water quality impairment in Lake 
Ashtabula. 



Figure 1 Sheyenne River Areas of Potential Erosion, Sedimentation, and Floodplain Connectivity Risk 

2.2 The Sheyenne River is a riverine system in North Dakota that supports significant biodiversity, 
agriculture, and recreation within the region. The Sheyenne River has its headwaters in 
Sheridan County, southwest of the City of Harvey, and flows approximately 303 river miles (or 
183 valley miles) to Baldhill Dam and the outlet from Lake Ashtabula in Barnes County, 
upstream of Valley City (Figure 2). Downstream of Baldhill Dam, the river flows south to Lisbon 
in Ransom County before turning east and north to join the Red River of the North in Cass 
County near Fargo. The portion of the river upstream of Baldhill Dam is known as the Upper 
Sheyenne River (Hydrologic Unit 09020204).  

The watershed area of the Upper Sheyenne River at Baldhill Dam is 3,900 square miles; 
however, a significant portion of the watershed consists of landlocked prairie potholes and 
does not contribute flow to the river under most conditions. The U.S. Geological Survey 
(USGS) estimates that the total contributing drainage area of the Upper Sheyenne River above 
Baldhill Dam (gage location 05058000) is 1,910 square miles (U.S. Geological Survey, 2018). 

The Upper Sheyenne River is a perennial stream, with estimated bankfull discharge that 
ranges from 50 cfs at the headwaters to more than 1,200 cfs at the entrance to Lake 
Ashtabula. Many reaches of the river are at high risk for instability, as shown in Figure 1; 
cross-section surveys and field-stability assessments performed in 2018 at 15 locations (both 



stable and unstable) revealed that some locations had bank shifts of 10 feet or more since a 
previous study in 2001. In addition, many of the survey locations in the downstream two-thirds 
of the study area had poor stability rankings, indicating ongoing channel instability and high 
potential for bank erosion. 

2.3 An overview of the Upper Sheyenne River watershed is shown in Figure 2. 

Figure 2 Upper Sheyenne River Watershed Overview 

Current land use/land cover in the Upper Sheyenne River watershed is shown in Figure 3. 
According to the available land use/land cover data from the 2011 National Land Cover 
Database (Homer, et al., 2015), the majority of the riparian corridor is agricultural land. Hay 
and pasture fields dominate in the middle third of the river valley, and cultivated crops 
dominate in the upstream and downstream sections (Figure 3). There are some forested areas 
along the river banks throughout the valley, with the presence of forest and wetlands 
increasing in the downstream portions of the valley. Land cover along the river banks has a 
significant effect on the ability of the banks to resist erosion, and specific land uses at the 
river’s edge, such as grazing, can cause dramatic increases in erosion. 

Cross-sectional surveys and bank stability assessments were performed at 15 locations along 
the river in 2018 (Figure 4). 



Figure 3 Upper Sheyenne River Watershed Land Use/Land Cover 

Figure 4 2018 Field Data Collection Locations 



2.4 The Upper Sheyenne River drains much of the physiographic region known as the “glaciated 
plains” in central North Dakota (Bluemle, et al., 2007). The glaciated plains region consists of 
rolling topography with a variety of glacial landforms resulting from the depositional and 
erosional effects of multiple periods of glaciation. The valley of the Upper Sheyenne River is of 
relatively consistent width, with the valley narrowing significantly only upstream of the 
confluence with the North Fork of the Sheyenne River in western Benson County. The valley 
bottom is wide enough in virtually all locations that the river is able to meander freely without 
being confined by the valley walls. The slope of the Upper Sheyenne River valley bottom 
ranges from 0.5 to 6.3 feet per mile, with most of the steeper segments concentrated upstream 
of the confluence with the North Fork. Downstream of the confluence, the valley slope is 
relatively consistent with an average slope of 1.7 feet per mile. The valley walls are gently 
sloped at approximately 10% towards the river, and in places, the river runs along the toe of 
the valley walls. 

The soils present within a river valley and its walls greatly influence the shape and behavior of 
a river channel. Soils with higher sand content, in particular fine sands, are generally more 
erodible than other soil types and provide a greater supply of sediment to the river. As 
expected, based on the geologic setting, the Upper Sheyenne River valley flows through 
glacial till, with variable soil conditions along its length (Natural Resources Conservation 
Service, 2018). In general, soils adjacent to the upstream half of the river valley have a higher 
sand content that peaks in Eddy County near the center of the study area. Sand contents in 
the river valley walls and uplands decrease as the river approaches Lake Ashtabula.  

Based on these characteristics, the entire length of the Upper Sheyenne River valley can be 
characterized as an unconfined valley, with valley-bottom materials of alluvial origin, containing 
indicators of fluvial deposition, terraces, and a floodplain (valley type U-AL-FD (Rosgen, 
2014)). Such valleys are common in non-mountainous regions and often result in the formation 
of a stable meandering river with a well-defined floodplain. 

2.5 As discussed in Section 2.1, portions of the Upper Sheyenne River are listed as threatened on 
the North Dakota Section 303(d) List for the designated use of fish and other aquatic biota with 
respect to sedimentation/siltation, and Lake Ashtabula itself is listed as impaired for the 
designated use of recreation with respect to nutrient/eutrophication biological indicators. 

Although a detailed identification of the sources of sediment and nutrients to Lake Ashtabula 
(such as a TMDL study) has not been performed, bank erosion and the accompanying 
accelerated channel migration are likely significant contributors of sediment to the lake. 
Channel migration is widespread throughout the Upper Sheyenne River, and especially in 
Eddy, Nelson, and Griggs Counties (Figure 5). 

One factor contributing to the accelerated bank erosion is a shift in the flow-duration 
distribution in recent years, with longer periods of moderate flows (200 cfs and above) and 
shorter periods of low flows (Figure 6). Flows that now persist for half of each year 
(approximately 200 cfs and above) are likely competent to mobilize the fine-grained sediment 
that forms the bed and banks of the Upper Sheyenne River, which may lead to more total 
sediment being transported throughout the year and therefore increases the potential for 
erosion and channel enlargement. 



Figure 5 Observed Frequency of Highly-Migrating Meander Bends 

Figure 6 Flow-Duration Distributions for USGS Gage 05057000 (Sheyenne River near Cooperstown, 

ND), Showing Distinct Shift in Recent Years  











River by addressing ongoing erosion and sedimentation issues along the mainstem Sheyenne 
River. 

3.6 The Project is estimated to have minimal annual Operation and Maintenance (O&M) costs 
associated due to the incorporation of bioengineering and rock riffles, where necessary. 
However, the Joint Board will implement a robust annual O&M program, which will include 
annual inspection of pilot project sites and periodic review of BMPs. Additionally, the Joint 
Board will outline landowner responsibilities associated with land management BMPs as part 
of a contract if land management practices are part of the Project.  

4.0 Coordination Plan 

4.1 The Joint Board will serve as the lead project sponsor.. Barr Engineering Co. will serve as the 
Joint Board’s engineer of record on the Project. The Joint Board continues to be in frequent 
communication with the leadership of partnering counties, funding partners, regulatory 
agencies as well as local landowners.  

4.2 The Joint Board held six (6) public meetings within the Upper Sheyenne River watershed 
across multiple counties in 2018 to identify issues associated with Upper Sheyenne River 
erosion, sedimentation, bank loss, and associated impacts on water quality.  These public 
meetings were well attended by area landowners, and by ND DEQ and ND SWC staff. Input 
was also sought from Griggs County and Wells County Soil Conservation Districts early on to 
identify ongoing projects within their jurisdiction. These public meetings and early planning 
input from stakeholders helped guide field work locations as well as selection of project sites. 
In February 2022, the Joint Board, along with NRCS staff, met with Eddy County landowners 
at the New Rockford NRCS office to discuss the project objectives and benefits. There is broad 
support for the implementation of watershed pilot projects within the Upper Sheyenne River 
watershed among the community due to the benefits of addressing ongoing issues associated 
with the river and improving water quality.  

4.3 The Joint Board will communicate and coordinate with ND DEQ and EPA diligently and 
effectively if and when additional funding becomes available from other partners. At this time, 
that is not the case.  

4.4 The Upper Sheyenne River Watershed Pilot Project is a unique and first-of-its-kind project 
being implemented across the State of North Dakota, where a watershed-based approach is 
executed through legislative support. The Joint Board is committed to making this a successful 
project so that, in the future, more watershed-based projects across the state will avail 
themselves of the same benefits and similar opportunities.  

5.0  Evaluation and Monitoring Plan 

5.1 Evaluation and monitoring plan will be developed, as needed, upon completion of engineering 
design of the project and before construction is complete. 





sites identified under initial Watershed Pilot Project, along with newly incorporated Site L. 
Objective 1 will advance project through 10%, 30%, 60%, 90%, and final design stage 
with an improved project definition and cost estimate at end of each stage.  

Objective 2: Permitting – Includes securing required permits and easements at 2 (two) sites identified 
under initial Watershed Pilot Project, along with newly incorporated Site L.  

Completing Objectives 1 and 2 for all identified sites at once will yield overall cost savings. 

7.0 Public Involvement 

The Joint Board will work collaboratively with the public. Up to one (1) public information meeting 
will be held within Eddy County where projects will be executed, to share 30% preferred design 
alternatives with the public. At these meetings, an overall milestone schedule will also be shared 
with the attendees. Any additional public input required towards successful execution of the 
Project will be sought through by means of local county water resource board channel, with the 
Joint Board leading this effort.  




























