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Background 
In September 2011, the Red River Basin Commission 
published the LONG TERM FLOOD SOLUTIONS (LTFS) report. 
The LTFS report was the result of a several year effort to 
comprehensively compile the status of flooding problems in 
the U.S. portion of the Red River basin, to summarize the 
actions that had been taken to address these issues, and to 
develop recommendations for future actions and measures 
at the federal, state, regional and local levels to further 
address and reduce the risk of flood damages throughout the 
basin. The LTFS report was developed by extensive 
coordination and communication with federal, state, regional 
and local stakeholders. There were a total of 70 
recommendations for action presented in the LTFS. 
 

Purpose of the Progress Report 
The LTFS report was developed to assist the basin’s residents, 
community leaders, water managers and policy makers to 
understand the overall risk of flood damages throughout the 
basin and the potential benefits that could be achieved in 
making the basin less susceptible to future flood damages 
and more resilient from the impacts of future floods. This 
Progress report will provide an assessment of the progress 
being made to implement the recommendations of the LTFS 
and to identify where additional work remains to be done. 
 

Summary of Progress 
Progress has been made in many areas to reduce the risk of flood damages in the Red River basin since 2011. The 
highlights of the key areas of progress are summarized here. 

 
Main Stem Red River: 
1. Wahpeton-Breckenridge: The levees and flood diversion projects at Wahpeton and Breckenridge were essentially 

completed in 2011. Several minor upgrades to the levee heights were completed in 2014 to remain certifiable for 
the 100 year FEMA criteria.  

2. Fargo-Moorhead: The Fargo-Moorhead metropolitan area has a comprehensive plan to reduce the flood risks to the 
metropolitan area to provide a 100 year or greater level of protection. The components of the plan include 
purchasing of flood prone homes near the river, raising of existing and the construction of new levees and 
floodwalls, and the construction of a flood diversion.  
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3. Oxbow-Hickson-Bakke: The City of Oxbow, and Hickson and Bakke subdivisions working with the Fargo-Moorhead 
Diversion Authority, are in the process of constructing a levee system. The first segment of the levee was completed 
in 2014, with the remaining segments scheduled for construction in 2015 through 2017.  

4. Georgetown, Perley and Hendrum:  The levee segments have been upgraded so that they would meet FEMA 
certification requirements, but the road crossings of the levees have not been modified and would need to be raised 
or road closures provided to meet certification requirements.  

5. Halstad: The levee system at Halstad needs to be upgraded to maintain FEMA certification. The necessary upgrades 
will be completed in 2016. 

6. Oslo: The City’s levee system was upgraded during the period 2012 and 2014, with construction completed in 2014. 
The upgraded levee system provides a level of protection greater than 200 year. 

7. Pembina: The City’s levee/floodwall system is now being upgraded with completion scheduled for 2015. The 
upgraded system will provide a 100 year certifiable level of protection. 

 

Minnesota Tributaries: 
1. Ada: The levee system in Ada is being upgraded to meet FEMA 100 year levels of protection.  The first phase has 

been constructed and the second phase is being designed and expected to be under construction in 2015. 
2. Alvarado: The upgrades to the levee system were completed in 2014. The levees provide a 100 year level of 

protection. 
3. Crookston: The City of Crookston has completed a levee, floodwall and channel cutoff system that provides FEMA 

certifiable 100 year flood protection.  The system included the removal and relocation of a number of homes and 
the Community Ice Center.  Final components were completed in 2013. 

4. Roseau:  A flood diversion channel project at the City of Roseau was authorized for construction in the Water 
Resources Development Act of 2007 and construction was started in 2009. The limit of Federal funds to the project 
was reached and construction was stopped until the Water Resources Reform and Development Act of 2014. The 
final phases of construction are now underway and the project is expected to be completed in 2015, providing a 
certifiable 100 year level of protection.  

 

North Dakota Tributaries: 
1. Argusville: Construction of required upgrades of levee system to meet FEMA requirements were completed in 2013. 
2. Devils Lake: The flood risk reduction projects around Devils Lake have essentially been completed. These projects 

include: 
a. Levees at the City of Devils Lake: The levee/embankment system is more than 12 miles in length and was 

completed in 2014. 
b. Raises of Major Highways and Railroads around the lake: Major highways and the BNSF railroad that have been 

raised to elevations that will allow them to be functional if the level of Devils Lake continues to rise. 
c. Outlets from Devils Lake: The North Dakota State Water Commission has constructed and operates two 

pumped outlets from Devils Lake to the Sheyenne River. The west end outlet was operational in 2005 and the 
east end outlet was operational in 2012.The volume and timing of water pumped to the Sheyenne River is 
regulated based on the flows and the water quality in the Sheyenne River and only operates during ice free 
conditions. 

d. Control Structure on the Natural Outlet to Devils Lake: A control structure on the Tolna Coulee was constructed 
2012 to prevent potential catastrophic erosion of the Tolna Coulee if the level of Devils Lake reached or 
exceeded the natural overflow level to the Sheyenne River. 

3. Grafton: The USACE has an authorized flood risk reduction plan consisting of a flood bypass channel and levees to 
provide a 100 year or higher level of protection for the City of Grafton. The City of Grafton is proceeding with 
detailed design for the project and is considering construction of the project independent of the availability of 
federal funds. Detailed analyses and design are underway for a project essentially the same as the USACE authorized 
project with a projected construction completion timeline of 2017. 

4. Lisbon: The City of Lisbon is developing plans for a levee project to meet the FEMA requirements.  First phase that 
included levee upgrades is complete.  Major challenges to meet FEMA requirements will include a highway crossing 
and railroad crossing that still need to be addressed. 
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5. Valley City: The City of Valley City has developed plans for a levee and floodwall project to reduce the flood risk. It is 
being designed to be certifiable and to remove the city from the 100 year FEMA regulatory floodplain. The project is 
planned for implementation in several stages, with the first segment being constructed in 2015 and the remaining 
segments scheduled for construction from 2016 through 2020. 

 

Studies 
1. Hydrologic Model  (HEC-HMS) Upgrades: 

Hydrologic models for each of the tributary subbasins in the U.S. portion of the Red River basin have been upgraded. 
The upgraded HEC-HMS models for each of the tributary watersheds have been standardized using the same criteria 
to assure comparability of analysis throughout the Red River basin. The models for the tributary watersheds 
upstream of Halstad were completed and described in the 2011 LTFS report. All of the remaining watersheds in the 
basin now have upgraded HEC-HMS models. 
 

2. Hydraulic Model Upgrades: 
The hydraulic model used to route flows for the 2011 LTFS report was the Mike 11 model and was based on using 
the 1997 flood. The hydraulic model for the Red River is being upgraded to a HEC-RAS model that extends from the 
headwaters of the Red River at Lake Traverse to the Canadian border at Emerson. The upgraded HEC-RAS model 
uses unsteady flow routing which accounts for the effects of floodplain storage on the flood flows as the flood 
progresses downstream. The reach of the Red River upstream of Halstad is complete and has been used to evaluate 
the potential effectiveness of upstream floodwater retention sites on flood flows on the Red River. The reach from 
Halstad to Emerson is still being developed. Discussions with the US Army COE to include this as part of the Basin 
Feasibility Study have occurred and the COE is attempting to get this completed. 
 

3. Flood Water Detention Sites: 
a. Subbasin Detention Site Plans: Comprehensive plans 

have been or are being developed for each subbasin 
within the U.S. portion of the Red River basin that 
identifies 400 potential floodwater detention sites 
providing 2.6 million acre feet of storage.  The subbasin 
Detention Plans also use the upgraded HEC-HMS 
hydrologic models to estimate the effectiveness of the 
identified sites in reducing flood flows at the 
downstream point on the tributary stream for the 25, 50 
and 100 year runoff events. For most of the subbasins, 
these detention plans have identified that substantially 
more floodwater detention storage is potentially 
available than was originally assumed in the 2011 LTFS 
report. 

 
4. Pembina River Task Force:  A high level task team of 10 

members (5 each appointed by the Governor of North 
Dakota and the Premier of Manitoba) and the Co-Chairs of 
the federal International Red River Board have been meeting 
with facilitation assistance from RRBC to recommend a 
course of action for MB and ND to consider to resolve the 
flooding issues associated with the Pembina road/dike. 
Additional modeling to clarify the most likely scenarios to be 
recommended is now underway with final results and 
recommendations are expected in early 2015. 

 

 

Table 1 . 

Subbasin

Detention Study 

Completed 

(year)

Number of 

Potential 

Detention Sites 

Identified

Potential 

Floodwater 

Detention 

Storage 

Identified   

(Acre-Feet)

Minnesota

Upstream of Halstad

Bois de Sioux 2013 22 112,000

Buffalo/Red/Ottertail 2013 14 183,000

Wild Rice (MN) 2013 25 298,000

Subtotal 61 593,000

Downstream of Halstad

Sandhill River 2013 8 64,000

Red Lake River 2013 66 291,000

Middle/Snake/Tamarac 2014 11 57,000

Two Rivers 2014 10 64,000

Joe River 2014 1 6,000

Roseau River 2013 21 289,000

Subtotal 117 771,000

Subtotal Minnesota 178 1,364,000

North Dakota

Upstream of Halstad

Wild Rice River  (ND) 2013 32 187,000

Lower Sheyenne River 2013 20 94,000

Maple River 2014 40 160,000

Rush River 2014 6 32,000

Elm River 2013 7 47,000

Subtotal 105 520,000

Downstream of Halstad

Goose River 2013 34 187,000

Buffalo/Wilson/Cole 

/English
2013 12 74,000

Turtle River 2013 21 84,000

Forest River 2013 19 105,000

Park River 2015 22 134,000

Pembina River 2015 36 191,000

Subtotal 144 775,000

Subtotal North Dakota 249 1,295,000

Subtotal Upstream of Halstad 166 1,113,000

Subtotal Downstream of Halstad 261 1,546,000

Total for Red River Basin 427 2,659,000

 Potential Floodwater Detention Storage Identified in Subbasin Plans
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Legislation/Funding 
1. Water Resources Reform and Development Act of 2014 (WRRDA 2014):  WRRDA 2014 authorized  the 

Fargo/Moorhead Flood Diversion project (which was one of only nine flood risk management projects authorized 
across the nation) and the authorization of project modifications to the Roseau River Flood Diversion project. 
 

2. Agricultural Act of 2014 ( 2014 Farm Bill): The Farm Bill provides many programs that are important to the 
agricultural economy. The most significant to the flood risk reduction goals for the Red River basin is the section 
dealing with the Regional Conservation Partnership Program (RCPP).  $12 million was awarded in January 2015 
funding “PL-566 like” projects which will assist in the planning and then building of flood water storage 
impoundments. There also is a special $50 million allocation of funds that is targeted for the Red River Basin 
designated for use in current NRCS programs.  
 

3. Biggert-Waters Flood Insurance Reform Act of 2012: There are two pieces of Federal: the Biggert-Waters Flood 
Insurance Reform Act of 2012 (BW-12 Act), and the Homeowner Flood Insurance Affordability Act of 2014 (FIAA-14 
Act) are designed to eliminate the federal subsidies to the flood insurance program and will result in significant 
increases to flood insurance premiums. 
 

4. State/Regional/Local:  
a. North Dakota: In September 2014, the North Dakota State Water Commission adopted a revised cost-sharing 

policy regarding state funding for water related projects. For the 2015-2017 biennium local member water 
districts from the Red River Joint Water Resource Districts submitted 18 impoundment projects for planning and 
preliminary engineering cost share.  

b. Minnesota: For the FY16 budget cycle the member watersheds of the Red River Water Management Board have 
5 impoundment projects for which they are seeking funding. There are an additional 5 or 6 impoundment 
projects being studied that will seek funding in FY17 funding cycle. 

c. Fargo/Moorhead Diversion Authority: The Fargo/Moorhead Diversion Authority was formed in 2011 as a joint 
powers agreement to be the non-federal partner for the planning, design and management of USACE 
Fargo/Moorhead Flood Diversion project. The Diversion Authority members include City of Fargo, City of 
Moorhead, Cass County, ND, Clay County, MN, the Cass County Joint Water Resource District, and the Buffalo 
Red River Watershed District. The Diversion Authority provides project management support for the non-
Federal responsibilities of the project, including the planning, engineering design, land acquisition, public 
involvement and other activities.  

 

Flood Events that Occurred Since 2011 
 
Flood of 2013: The spring of 2013 brought the threat of major flooding 
to several parts of the Red River basin. The water content of the 
snowpack on 18 April 2013 (just prior to the start of the melt) is shown 
in the adjacent figure. The area of high water content upstream of 
Fargo/Moorhead was more than measured for the recent floods of 2009 
and 2011. Flood forecasts predicted major flooding for the locations 
downstream of the high water content areas and all along the Red River. 
For the northern tributaries of the Red River basin the forecasts 
achieved the normal reliability, resulting in near record flood levels in 
the Pembina and Park Rivers subbasins. However, for the 
Fargo/Moorhead area and several other locations downstream along the 
Red River, actual flood levels reached were significantly below forecast 
levels. For example at Fargo/Moorhead where flood levels approaching 
the record levels of 2009 were forecast, actual flood levels came in 
about seven feet lower than predicted. Similar differences were 
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experienced at Grand Forks/East Grand Forks and at Pembina/Emerson. Although the high forecasts were a concern at 
many locations, it was of special concern at Fargo/Moorhead. Fortunately, for most folks along the entire length of the 
Red River, the high forecast flood levels did not materialize, due primary to the slow gradual melt, shallow frost depths, 
dry soil moisture conditions and lack of rain during the melt period. As result of missing the forecast levels by such a 
significant amount, the flood forecast models and data input into the models is being reevaluated so that the forecasting 
models can more accurately reflect runoff conditions during the melting period. 
 

Current Levels of Protection versus Needs in the Basin 

 Although progress has been made at a number of communities to reduce the risk of flood damage and to improve the 
levels of protection, that progress has not necessarily resulted in achieving the goals adopted by the RRBC in the LTFS 
report. Many locations are planning to increase their levels of protection, but in the next several years none are 
projected to achieve the levels of the RRBC guidelines. Although there are potential upstream floodwater detention 
projects planned, few are programmed to be completed in the near future that would measurably increase levels of 
protection along the Red River main stem. It is interesting to note that the Province of Manitoba and City of Winnipeg 
has completed an upgrade of the cities flood protection system. Winnipeg is currently protected to an estimated 1 in 
700 year flood.  
 

Potential Floodwater Detention Projects 
 Over 400 potential floodwater detention sites have been identified throughout the Red River basin in the individual 
watershed Distributed Storage Plans. The relative implementability and effectiveness of the sites are still being 
evaluated. However, progress is being made in continuing the implementation of sites in both Minnesota and North 
Dakota. Two sites, the Redpath project in the Bois de Sioux watershed in Minnesota and the Upper Maple River Dam on 
the Maple River in North Dakota are in design and programmed for construction in 2015. Two watershed districts on the 
Minnesota side have completed preliminary work on projects that when completed will be the first subwatersheds to 
meet their storage goals established as part of the 20% flood flow reduction initiative. The Roseau River Watershed 
District is working on two projects in conjunction with the Minnesota Department of Natural Resources. These two 
projects will reduce the 100 year flood at the Canadian border by approximately 30%. The Two Rivers Watershed District 
is also working on a large project that when constructed and in addition to projects already completed will result in an 
approximate 30% reduction in the 100 year flood on the Two River.  
 

Potential Effects of Storage on Red River Flood Flows 
The results from the analyses conducted for 2011 LTFS report showed that approximately 1.5 million acre-feet of 
appropriately placed floodwater detention storage spread throughout all of the tributary watersheds of the Red River 
could have reduced the peak flows of the 1997 flood from 17% to 24%. 
 
Based on the analyses conducted in the “Halstad Upstream Retention” analysis which used the upgraded hydrologic and 
hydraulic models and updated information on potential storage sites available within each subbasin, it was found that 
potentially more storage sites were available upstream of Halstad than assumed in the 2011 LTFS report and that even 
though the peak flows for the synthetic 100 year flood might be greater than the 1997, peak flow reductions of 20% or 
greater were estimated at all locations on the Red River from Wahpeton/Breckenridge to Halstad. 
 

Progress on LTFS Recommendations for Action 
The Long Term Flood Solutions Report identified conclusions and specific recommendations for actions to be taken by 
local, state and federal interests that would advance the goals and objectives to reduce the risk of flood damages, 
minimize disruption and economic loss and facilitate and expedite recovery after spring and summer flood events in the 
Red River basin. 
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Conclusions on LTFS Implementation Progress 
Substantial progress has been made on implementation of many of the recommendations presented in the Long Term 
Flood Solutions report. That progress can be summarized by the categories of the recommendations. 
1. Immediate Needs/Critical Risks: Fargo/Moorhead and Devils Lake: Substantial progress has been achieved on both 

areas of identified immediate needs and critical risks. In the Fargo/Moorhead area, more that 700 floodprone 
structures have been purchased and removed from the floodplain, segments of permanent levees have been 
constructed and the preliminary design of the Fargo/Moorhead Flood Diversion project has continued and the 
Fargo/Moorhead Flood Diversion Project was authorized for construction in WRRDA 2014. Although not without 
controversy, the Flood Diversion project, which is the principal component to reducing the risk of catastrophic 
flooding in the Fargo/Moorhead area, continues to progress at a rapid pace. In the Devils Lake area, the most critical 
components to reduce the risk of flood damages due to the rising lake levels have been implemented. Coordination 
with international, federal, tribal, state, local and other stakeholders continues to address issues related to the high 
lake levels and the related effects on downstream areas. 

2. Cornerstone Solutions: Floodplain Management:  
a. Non-Structural Strategies:   Significant progress has been made on the acquisition and removal of flood prone 

structures at several communities, especially in the Fargo/Moorhead area. Additional work is needed to improve 
floodplain regulations and ordinances and other non-structural approaches to reduce the risk of future flood 
damages. 

b. Raising Levels of Protection:   Increasing the levels of flood protection at communities throughout the basin has 
continued, with the focus on trying to achieve a 100 year level of protection that would be certifiable to FEMA 
standards.  

c. Retention:   Planning, design and construction of floodwater retention projects throughout the basin has 
continued, with several projects advancing toward implementation. The development of hydrologic and 
hydraulic models has continued to support the evaluation of the retention projects. 

3. Information and Tools for Maximizing Efforts Going Forward:  Coordination related to flood risk reduction with 
stakeholders throughout the basin continues. The potential flood threat posed by the water content of the 
snowpack in 2013 and the challenges of flood forecasting have kept the need for flood risk reduction projects, data 
collection and education related to flooding as relatively high priority items for most communities and residents. 

4. Resources to Implement:  Funding at the state and local levels has continued to support flood risk reduction 
projects throughout the basin. 
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