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Watershed District 
Program / Activity 

Probable Primary 
Funding Sources 

Existing or New 
Program 

Description Example(s) From Current 
District Activities 

 Natural Resource 
Enhancement Cost 
Share 

M.S.A.103D-905, 
Subd. 3 and Water 
Management 
District Funds 

Existing Cost share program for natural resource 
enhancement projects as either cash or 
in-kind technical services. The natural 
resource enhancement activity may be 
initiated by others but must be consistent 
with the goals and the action items 
identified within this WMP. The amount 
of cost share is determined on a case by 
case basis by the Board of Managers.  

Hay Creek/Stinking Lake CWL. 
Wolverton Creek/Comstock 
Coulee CWL. 

SBBR RIM Initiative 

 Farmstead Ring Dike General Fund and 
M.S.A. 103D-905, 
Subd.3 

Existing Provide cost share for the construction of 
ring dikes to protect farms and farm 
buildings.  

Current program.  

Approximately 25 ringdikes 
completed to date.  

 Drainage System 
Buffer Strip Cost 
Share 

General Fund and 
103E if required by 
law 

Existing Provide cost share to establish 
permanent vegetative strips along 
private and public drainage systems. 
The maximum cost share is 50% of the 
installation cost and requires a 
permanent easement.  

Improved and redetermined 
systems since 1976.  

 Floodplain 
Management 
Program 

M.S.A. 103D-905, 
Subd. 3 

Existing Provide financial and technical 
assistance for floodplain management 
programs currently in operation in the 
District. 

Current program. 

Clay County FIS. RRBMI. 

 Wellhead Protection 
Investigation Program 

M.S.A. 103D-905, 
Subd. 3 

Existing Provide technical assistance or financial 
support for developing wellhead 
protection plans. 

City of Moorhead.  

City of Barnesville.  
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Watershed District 
Program / Activity 

Probable Primary 
Funding Sources 

Existing or New 
Program 

Description Example(s) From Current 
District Activities 

 Surface Water 
Quality 
Enhancement 
Program 

Water Management 
District Fund 

M.S.A. 103D-905, 
Subsd. 3 

Existing Provide technical assistance or financial 
support for assessment of surface water 
quality and the development of 
implementation plans to improve water 
quality. Primary focus is 303(d) listed 
waters.  

See Appendix I.  

Projects     

 Emergency Emergency Projects 
of Common Benefit 
Fund and 
Emergency Projects 
of Benefited 
Property Fund  

Existing The planning, design, permitting, and 
construction of emergency projects.  

Turtle Lake Water Level 
Project 

Grove Lake Emergency Outlet  

 Maintenance and 
Repairs 

Repair and 
Maintenance Fund 

New The repair and maintenance of 
previously constructed watershed district 
projects.  

None – new program.  

 Construction General Fund, 
Const. Fund  & 
Water Mgmt. Dist. 
Fund 

Existing  The planning, design, permitting, and 
construction of watershed district 
projects. 

Manston Slough, Deerhorn 
Creek , Riverton Township 
Retention, Wolverton 
Creek/Comstock Coulee and 
others. 
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6.5 District Operations 
Many activities are completed on a daily basis by the BRRWD to carry out the functions of the 

watershed district. This portion of the WMP provides a description of the most common 

activities.  

6.5.1 Advisory and Related Committees 
The BRRWD Board of Managers uses a Advisory Committee (AC) to guide the operation of 

the District, as a mechanism to obtain input from those residing within the District, and to 

provide direction during the WMP plan update process. The AC is also engaged in providing 

recommendations to the Board of Managers with regard to potential projects being considered. 

The duties of the AC include:  

• elect a chair from its membership; 

• elect a recorder from its membership; 

• establish a meeting schedule which, at a minimum, meets annually; 

• consider issues pertinent to the functions and purposes of the watershed district 

(review and comment on reports, minutes, activities, and proposed projects of the 

managers);  

• provide input on the annual work plan; and 

• report to the managers the general content of advisory committee meetings and 

resulting recommendations. 

The AC includes citizen members from across the Watershed District including multiple 

members from each of the four Counties within the BRRWD.  In 2009, the BRRWD had 14 

members on their AC.  Membership included three members from Otter Tail County, three 

members from Wilkin County, four members from Becker County, and four members from 

Clay County. 

The District utilizes three additional committees; i.e., a Technical Advisory Committee (TAC), a 

Citizen Advisory Committee (CAC), and a Project Team (PT). The primary role of the TAC is to 

provide honest and open technical input and suggestions to the BRRWD about the technical 

aspects of their proposed philosophy for managing the resources of the District.   The CAC’s 

role is to provide local citizen input to the watershed management planning process. 

The concept of a “Project Team” was created through the Red River Basin Flood 

Damage Reduction Work Group mediation agreement, which outlines the project 

development process for reducing flood damage and improving natural resources in the 
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Minnesota portion of the Red River Basin. Project Teams are responsible for working with 

a project from the project concept stage to project construction and monitoring.  A Project 

Team consists of appropriate stakeholders (watershed districts, state, federal, and tribal 

agency personnel, local government officials, affected landowners, and interested citizen 

group representatives) including at least one designated contact person from each 

agency.  Members of the Project Team are appointed by the Watershed Board of 

Managers and may be added and subtracted as necessary over time. The members of 

the Project Team in 2009 include individuals from the following entities: 

• City Engineering, Moorhead, MN 

• MPCA – Detroit Lakes 

• The Nature Conservancy 

• USFWS – Detroit Lakes Wetland Management District 

• DNR Wildlife – Fergus Falls 

• DNR Waters – Detroit Lakes 

• DNR Fisheries – Detroit Lakes 

• BWSR – Fergus Falls 

• Clay SWCD 

• Becker SWCD 

• NRCS – Fergus Falls 

• USACOE 

• BRRWD Advisory Committee 

• Audubon Dakota 

 

6.5.2 Long Range Work Plan  
The long range work plan consists of action items based on policies within this WMP. The long 

range work plan provides only a general estimate of the cost range for an action item, the 

priority established by the Board of Managers for the action item and the potential 

implementation schedule. It is expected that as annual work plans (see Section 6.5.3) are 

developed, the cost range of action items will be improved. The implementation timeline 

provides a general frame of reference for District activities and is not intended to be an 

absolute schedule. Many factors influence the ability to initiate and complete action items, 

including funding availability, activities of partners or other interest groups, or other elements.  

The long range work plan will generally guide District activities for the foreseeable future. The 

initial long range work plan anticipated by the BRRWD (based on this WMP and associated 

approach) is described for each planning region in Appendices A-G. While it is anticipated 
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that the overall long range work plan will be periodically reviewed and updated, action items 

may be added, removed, or reprioritized at any time.  

The long range work plan contains a strong focus on assessing issues and providing a 

technical framework for resource management. The completion of assessments and / or 

studies will generate outcomes that will be added to the long range work plan. Thus, the long 

range work plan also provides for construction of improvements that have been identified in the 

District’s past studies and assessments. Other construction projects may be identified through 

future studies and will be incorporated into the long range work plan, as updated from time to 

time. 

6.5.3 Annual Work Plan and Budget 
The annual work plan is intended to be a fluid document that may change from year-to-year 

according to the District’s achievements, new opportunities, or emerging issues. The self 

assessment process detailed in Section 6.5.6 provides feedback necessary to revise and 

adjust the annual work plan. The annual work plan allows the District to establish an operating 

budget range for the short term while maintaining connection to the overall long term actions 

targeted by the District. The initial annual work plan anticipated by the BRRWD (based on this 

WMP and associated approach) will be developed for 2009 Subsequent to this initial work plan 

and progress evaluation, new action items may be added, reprioritized, shelved, or similarly 

addressed. 

The BRRWD Board will provide the annual work plan and budget to the Advisory Committee 

for review and comment. The Advisory Committee will convene annually. With input from the 

Advisory Committee, the BRRWD Board will prioritize the action items in the annual work plan 

and establish the preliminary budget (M.S.A. 103D.911) for certification to the County. The 

annual work plan and budget will provide detailed tasks and budgets for projects and 

programs. All tasks will relate to one of the eleven management areas described in the WMP. 

Once the annual work plan and budget is established, the BRRWD Board will consult with the 

PT for coordination of potential watershed projects and efforts.  

The BRRWD develops an annual budget for the watershed district. The budget is developed 

from the action items identified within the long range work plan and summarized by 

management area. Before adopting the budget, the Managers hold a public hearing on the 

proposed budget. Notice of the hearing is published with a summary of the proposed budget in 

one or more newspapers of general circulation in each county comprising a part of the 

watershed. According to Minnesota Statute 103D.911, the BRRWD must hold a hearing and 

adopt a budget on or before September 15 of each year.  
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6.5.4 Annual Report  
The BRRWD annually prepares a report describing the financial conditions of the District, the 

status of projects, the business transacted, and other matters affecting the interests of the 

District. The annual report includes a discussion of the plan for the coming year. Copies of the 

report are transmitted to BWSR, the DNR Commissioner, County Commissioners, and the 

Director of the Division of Waters.  

Future annual reports completed by the District will include a self-assessment procedure (i.e., 

essentially a report card). The purpose of the self assessment procedure is to provide a 

framework for the Managers to assess the amount of progress made by the District toward 

completing the action items identified within the annual and long range work plans.   

6.5.5 Annual Audit  
The Board of Managers annually completes an audit (M.S.A. 103D.355) of the financial 

accounts of the BRRWD. The annual audit is completed by a public accountant or by the state 

auditor. The annual audit must be made by a certified public accountant, or the state auditor, at 

least once every five years or when cumulative District revenues or expenditures exceed an 

amount established by BWSR in consultation with the state auditor. 

6.5.6 Self Assessment Process  
The District will use several criteria to evaluate their degree of success in attaining goals for 

each management category. This will provide both objective (quantitative) and subjective 

(qualitative) benchmarks for assessing performance. Measuring success on an annual basis 

will provide feedback as to what adjustments the District may need to consider for 

improvement. A progress evaluation tool, using a range of numerical values, will enable the 

District to “score” success.  While some level of bias may be introduced, flexibility is required in 

how the BRRWD can score its performance due to the numerous management areas.  The 

progress evaluation tool is presented in Table 6.5. 

Broadly, three levels of success are defined: less than 25% success (score 1-3), 25%-75% 

success (score 4-7), and greater than 75% success (score 8-10). For each criteria, specific 

illustrations and context are provided in relation to the level of success. The illustrations are to 

provide guidance for evaluation and should not necessarily be rigidly applied.  

The BWSR has been developing a Performance Review and Assistance Program (PRAP).  

The purpose of PRAP is to review the performance of Minnesota’s delivery system of local 

conservation and water management organizations.  The PRAP evaluation form is shown as 

Table 6.6.  The District plans to self-review to the requirements of PRAP Level I.  This will help 

to ensure completion of required annual reporting.  
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Table 6.5.  Annual Evaluation Tool for Assessing the Success of District Activities and Programs.  
 

 
Management Area 

Policy Implementation 
(Total Points Possible for 

All Categories is 110) 

Collaborative Measures 
(Total Points Possible for 

All Categories is 110) 

Project Activities 
(Total Points Possible for 

All Categories is 110) 

Grade Comments 

< 25% 25 to 
75% 

> 75% < 25% 25 to 
75% 

> 75% < 25% 25 to 
75% 

> 75%   

Floodplain 
Management 

     

Flood Damage 
Reduction, Rate of 
Runoff, Volume of 
Runoff 

     

Agricultural 
Drainage Systems 

     

Water Quality      

Wetlands 

 

     

Natural Resources 
and Recreation 

     

Groundwater      

Erosion and 
Sediment Control 

     

Education 

 

     

Long Range Work 
Planning and 
Financing 

     

Data Collection 
and Management 
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Range of scores are for each management category within Policy Implementation, Collaborative Measures and Project Activities. 

Perceived 
Success 

Range of 
Scores 

< 25% 0 – 3 
25 – 75% 4 – 7 

> 75% 7 - 10 

Perceived 
Success 

Total Point 
Score 

A > 297 
B 264 - 297 
C 231 - 264 
D 198 - 231 
F < 196 
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Table 6.6 PRAP Greater MN Watershed District Performance Standard Checklist. 

  



 

Chapter 6. Watershed District Administration –(June 2010) 6-38 

6.5.6.1 Policy Implementation 
This criterion focuses on the degree to which the District is implementing it policies as outlined 

in Section 4. It is also an evaluation of the level that cities, counties, agencies and SWCD’s 

within the watershed are considering the District’s policies when reaching decisions.  

Less than 25% success: Constituents may or may not be aware of the Districts policies. 

If aware, they generally are not incorporating the policies into their decision 

making. Also, the District may only minimally be implementing actions defined 

under the policies. 

25%-75% success: Constituents are cognizant of the District policies. There is 

considerable evidence of policies being incorporated into activities and decision 

making (establishing a case history). Also, the District may be moderately 

implementing actions defined under the policies 

Greater than 75%: Policies are formally being adopted and applied by constituents in 

their decision making process. Others are actively seeking District input on 

resource management issues. The District is consistently implementing actions 

defined under the policies. 

6.5.6.2 Collaborative Efforts 
This criterion is important because the District is dedicated to working with the stakeholders in 

the BRRWD to meet common goals when addressing resource issues. The District has many 

examples of successful collaborative efforts. It is expected that the level of collaboration and 

number of joint projects should increase as stakeholders understand the activities, programs, 

and projects being pursued by the District. 

Less than 25% success: Stakeholders only minimally utilize the BRRWD as a resource 

for the various management areas (e.g., education, joint project 

implementation). The District receives only a small number of requests for 

assistance or partnering. A high level of controversy is apparent. 

25%-75% success: There are a number of stakeholders working together to address 

several management areas outlined in Section 4.1. The district goals are 

moderately shared by the stakeholder group.  

Greater than 75%: There is a high use of the plan framework in decision making 

processes. Coordinated joint projects are typical versus stand-alone resource 

projects done by a single entity. A low level of controversy is apparent. 
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6.5.6.3 Project Activity 
This criterion focuses on how well the goals and action items identified within the WMP 

translate into specific activities, programs, or projects. This criterion is a measure of actions 

taken towards completing the activities within each management area. 

Less than 25% success: There is minimal project activity or little or no action being 

pursued. Projects that are being done in the watershed are done by others but 

do not meet the district goals. If collaboration exists, efforts have not moved 

beyond a planning or discussion stage. 

25%-75% success: Activity is occurring towards implementation in several 

management areas. Preliminary engineering reports are occurring. Permits 

and / or grant applications may be pending. Stakeholder resolutions may be in 

progress to authorize action.  

Greater than 75%: Implementation activities are taking place frequently in many 

management areas. Construction documents are developed and issued for 

bidding.  

6.5.7 Administration of the Legal Boundary  
The description and bounds of the BRRWD is discussed in Section 1.1. A figure generated to 

display the extent of the BRRWD can be found in this section.  Legal descriptions of watershed 

boundaries are cumbersome to develop and adjust. The BRRWD uses geospatial data 

established with a Geographic Information System (GIS) to convey the legal boundary. The 

BRRWD periodically reviews parcel data to verify existing properties and incorporate any new 

properties affecting the watershed, thus updating the legal boundary. 

At times projects are proposed or issues occur within the legal boundary of the BRRWD, but 

are outside of the hydrologic drainage area. These projects are approached on a case-by-case 

basis. Typically, the BRRWD will assume the lead role on projects or issues that are within the 

legal boundary. Generally, the BRRWD will coordinate with the appropriate adjacent 

watershed entity (if present) to ensure effective administration, project oversight and the 

establishment of the legal boundary.  

6.5.8 Rules and Permitting  
The BRRWD has implemented rules and a permit program. The rules of the BRRWD are 

intended to effectuate the purposes of MS 103D.  The rules are considered necessary by the 

Board of Managers to implement, and make more specific, the law administered by them. 

The requirement for a permit from the Board of Managers for certain uses of water or work 

within the District is not intended to delay or inhibit development.  Rather, the permits are 
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needed so that the Managers are kept informed of planned projects, can advise (and in some 

instances provide assistance), and to ensure that use of and the effects to the resources are 

orderly and in accordance with this WMP.  

6.5.9 Responsibilities under Drainage Law (MS 103E)  
All legal drainage systems within the BRRWD are operated in accordance with MS 

103E.  There is one judicial ditch system within the BRRWD - Clay-Wilkin Judicial Ditch 

No. 1.  All of the remaining legal drainage systems are county ditch systems.  The 

BRRWD has jurisdiction over all of the legal systems within watershed. A map showing 

the legal ditch systems under the Watershed District’s jurisdiction is shown in Figure 1.1.  

The District plans to continue to operate in a manner necessary to address its obligations 

under MS 103E.  

6.5.10 Process for Project Implementation  
The BRRWD has developed a process for implementing projects consistent with MS 103D, 

the Flood Damage Reduction Mediation Agreement, the planning requirements of others, and 

the U.S. Army Corp of Engineers permit requirements for an individual permit. This process is 

described within Section 6.6.  

6.6 Project Implementation Process 
6.6.1 Overview 

The process of “developing” a project within the BRRWD requires not only satisfying the 

requirements of Watershed District Law (i.e., MS 103D), but many additional planning, 

permitting, approval and funding requirements. Some of these requirements include:  

• Policies, goals, objectives and action items identified within the Watershed Management 

Plan (WMP); 

• Watershed Law (i.e., MS 103D); 

• Red River Basin Flood Damage Reduction Workgroup Agreement (December 9, 1998) 

and subsequent guidance information some of which includes: 

o Technical and Scientific Advisory Papers; 

o Project Compatibility and Readiness Evaluation; and  

o Project Implementation Process and Procedures.  
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• Red River Watershed Management Board Funding Requirements contained within 

Application Procedures for Funding Flood Damage Reduction Projects and Related 

Programs (March 16, 2004); 

• State Environmental Review (Minnesota Environmental Policy Act); 

• Federal Environmental Review (National Environmental Policy Act); 

• Federal Laws (e.g., cultural resources, Threatened and Endangered species, water quality 

standards); 

• State Laws (e.g., work in protected waters); and  

• Local approvals (e.g., zoning, consistency with land use plans). 

Considerable effort is being made to develop a single, unified, consistent process capable of 

simultaneously addressing the alternatives analysis and sequencing requirements of several of 

these laws (e.g., environmental review, Section 404).  

The project development process begins with the identification of a problem, then proceeds to 

identification of alternative concepts and selection of a project concept, and ends either with 

the abandonment of the concept or ultimately constructing the project and implementing the 

mitigation and monitoring requirements. A project concept is simply an idea intended to 

address one or several of the Flood Damage Reduction (FDR) and / or Natural Resource 

Enhancement (NRE) issues or problems identified within the WMP. More thought, technical 

analysis, information and certainty about a concept’s features, operation, the maintenance 

required and the adverse and beneficial affects results as a project proceeds from the concept 

stage through preliminary engineering and analysis, final design, the development of 

construction documents and construction. A limited number of answers about the project 

features, how the project will work, and the effects, is common early in the project development 

process. However, the lack of answers should be substantively reduced to seemingly minor 

details by the time construction documents are prepared.  

Some of the proposed projects require an individual Section 404 permit under the Clean Water 

Act from the U.S. Army Corps of Engineers. One requirement of the Section 404 permit is 

evaluating consistency with the 404(b)(1) guidelines, including demonstrating the need for the 

project, an analysis of the alternatives to satisfy this need, identifying the Least 

Environmentally Damaging Practicable Alternative, and designing to avoid and minimize 

unavoidable impacts. Several steps in this process have recently been coined “Points of 

Concurrence” by those participating in and bound by the Flood Damage Reduction Mediation 

Agreement. State and Federal Environmental Review requirements typically contain similar 

requirements for demonstrating need, evaluating alternatives and avoiding and minimizing 
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adverse environmental impacts. A single process is needed to demonstrate compliance with 

the myriad number of requirements.  

6.6.2 Project Implementation Process 
The BRRWD is intent on developing an efficient project development process. The perspective 

of the BRRWD is that this process must:  

• Be based on a process identified within the Watershed Management Plan intended to 

achieve specific goals and objectives;  

• Recognize the statutory authority given Watershed Districts by the State of Minnesota and 

codified in MS 103D; 

• Address the planning, permitting, approval and funding requirements; 

• Engage the public in the decision-making process; and  

• Define clear, unambiguous criteria that can be used to determine whether the 

requirements for each specific step in the project development process, including the 

Points of Concurrence, are attained. 

Figure 6.1 shows the anticipated project development process to be used by the BRRWD. 

The process includes specific steps intended to satisfy the Points of Concurrence. The 

process is based upon early (see Project Review and Permitting Process, Page 26, Red River 

Basin Flood Damage Reduction Work Group Agreement, December 9, 1998) and subsequent 

guidance provided by the FDR Work Group and the U.S. Army Corps of Engineers.  The 

BRRWD also developed specific criteria it intends to use to demonstrate compliance with the 

Points of Concurrence (essentially 404(b)(1) consistency) (see Table 6.7). These criteria will 

be used by the BRRWD to demonstrate “need” (Point of Concurrence No. 1), determine 

whether a full range of alternatives have been considered (Point of Concurrence No. 2), and 

evaluate the relative impacts to the environment to identify the Least Environmentally 

Damaging Practicable Alternative (Point of Concurrence No.3).   

6.6.3 Determining the Least Environmentally Damaging Practicable 
Alternative 

6.6.3.1 General Approach 
The purpose of this section is to present a summary of the technical approach the BRRWD 

plans to use to determine the Least Environmentally Damaging Practicable Alternative.  The 

RRBFDRWG Technical Scientific Advisory Committee Paper No. 11 will be used as an initial 

screening in evaluating practicable alternatives to arrive at the selection of the Least 

Environmentally Damaging Practicable Alternative.  See Section 7 for more information on 
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Table 6-7. Criteria established by the Buffalo Red River Watershed District for completing the 404(b)(1) consistency analysis and evaluating consistency with the Points of Concurrence established by the U. S. Army Corps 
of Engineers.  
 
Point of Concurrence No. Factor(s) Used to Establish Concurrence 

Point 
Comments 

No. 1 – Demonstration of Need 
and Project Purpose 

 
Need is demonstrated if an existing condition is  identified 
within the Watershed Management Plan  as either an issue 
or problem, leading to a specific policy, goal, action item, 
project, or program. Need for action may also be established 
by, the work of the Flood Damage Reduction Project Team 
or based on the planning or technical documents of other 
local, state, federal agencies or a non-governmental 
organization. If petitioned projects can not demonstrate a 
direct relation to an identified issue or problem identified in 
the plan “need” will need to be proven on its own merits. 
 
Purpose can be demonstrated if the Proposed Action 
addresses an issue or problem identified within the 
Watershed Management Plan and can show that progress 
will be made towards achieving the desired future conditions 
or goal described in the Plan.  
  
 
 

 
1)  The impetus for establishing need may come from several sources: 
 

• Formal recognition by the Watershed District Board of Managers as an issue or problem of sufficient importance to pursue resolution through the 
watershed management planning process; 

• Acknowledgement in some written form, of agreement among the Project Team members based upon the collective professional judgment of the 
Project Team members.  Formal recognition by the Project Team as an issue or problem of sufficient importance to pursue resolution through the 
mediation process; 

• Identified within other planning documents (e.g., those of other agencies) provided these plans have been subject to solicitation of input from the 
Watershed District and a formal public review and comment process.  

 
Meeting any one of the above items listed will be considered sufficient to constitute need in accordance with the National Environmental Policy Act/  

 
2) Establishing need for a project petitioned through MS 103D is only necessary if requiring Clean Water Act Section 404 Authorization (Letter of Permission, 
General Permit or Individual Permit) from the U.S. Army Corps of Engineers;  
 
3) For projects petitioned through MS 103D requiring Clean Water Act Section 404 Authorization from the U.S. Army Corps of Engineers that cannot show a 
direct relationship to an identified issue, problem or goal identified in the Watershed Management Plan,  need can be established in accordance with “Guiding 
Principles” (See sec. 4). Petitions presented to the Board of Managers per MS 103D subject require concept approval (see Figure 6-1).  
   
4) At the discretion of and request of the Board of Managers, projects petitioned under MS 103E can be voluntarily subjected to the points of concurrence 
process. Provided these projects are the maintenance of a legal drainage system they may be exempt from requiring Clean Water Act Section 404 
authorization from the U.S. Army Corps of Engineers. Drainage improvement and establishment projects may require this authorization from the U.S. Army 
Corps of Engineers. 
 
5) The nature and extent of need is to be expressed in accordance with the following:  
 

Flood Damage Reduction and/or Natural Resource Enhancement need(s)  for a problem may be expressed solely as a local need (i.e., planning 
region), mainstem/basin wide need, or combination of local and mainstem/basin wide need. Flood Damage Reduction will be expressed as or as a 
combination of peak flow reduction, runoff volume reduction, reduction in stage or general land experiencing the issue or problem relative to an 
established goal. This goal can be a goal established at a key locations including the designation of problem or flood damage areas and Regional 
Assessment Location in the Watershed Management Plan. Natural Resource Enhancement need to be expressed in some quantifiable resource 
metric (e.g., acres of wetland; pollutant load reduction) relative to a definable and quantifiable goal. 
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Point of Concurrence No. Factor(s) Used to Establish Concurrence 

Point 
Comments 

No. 2 – Range of Alternatives 
Subject to Detailed Analysis 
 
Note: the range of alternatives needs 
to consider location (on the landscape 
and within the watershed).  
 
 
 

The following guidance is provided for assessing the 
flood damage reduction and natural resource 
enhancement practicability of the alternatives.  
 

• Ability of an alternative to meet need may be 
evaluated relative to the goals established at 
regional assessment locations within the 
Watershed Management Plan.   

 
• An alternative must meet need to be 

considered practicable and to be carried 
forward and subjected to detailed analysis.  
 

• Range of alternatives considered for flood 
damage reduction are those identified and 
described by Technical Scientific Advisory 
Committee Paper No. 11, Red River Basin 
Flood Damage Reduction Framework. 
Alternatives should include the type of feature 
(e.g., wetland restoration, off-channel 
impoundment) as well as the location within 
the watershed relative to the location of the 
problem area). When TSAC Paper No. 11 is 
used for justification, rationale for dismissing 
any alternatives in that paper should be 
provided. 

 
• A range of Natural Resource enhancement 

efforts for consideration are identified in “A 
user’s Guide to Natural Resource efforts in 
the Red River Basin” and  to further assess 
the project area for natural resource 
enhancements  Technical Scientific Advisory 
Committee Report Paper No. 14, 
Incorporation and Evaluation of Natural 
Resource Benefits in Red River Basin Flood 
Damage Reduction Projects. 
 

• An Alternative is practicable if it is “available” 
and “capable” of being done (see comments 
for various criteria).  

 
• Natural Resource Enhancement and Flood 

Damage Reduction  alternatives not capable 
of achieving need are eliminated from 
additional detailed analysis (i.e., is no longer 
considered).  

 

Use of the following criteria is anticipated for determining whether an alternative is available and capable of being done. The criteria will be 
applied to alternatives differing in types (e.g., storage versus levee) and location.  An alternative must attain all of the following criteria to be 
considered available and capable of being done. Failure to meet a single criteria is sufficient to conclude an alternative is not practicable.  

• Reasonable expectation of obtaining land. The following constitute a reasonable expectation:  
o Absentee landowner. 
o Non-active farm. 
o Non-cultivated land lacking quality natural resources. 
o Known landowner willing to execute legal documents for option to buy, provide easement or participate. 
o State or federally owned and support for project. 

• Position in the watershed relative to the problem area.  
o  Alternatives with local benefit.   

• Must be located in sufficient proximity to influence the problem area.  
• The relative contribution of peak flow and runoff volume to the problem area from the contributing drainage should 

exceed some minimum threshold (e.g., 10% of the peak discharge for the design event).  
o Solutions with mainstem benefit 

• RRWMB STAR Value acceptable for funding  
•  Subject to Mainstem Effectiveness Analysis per TSAC Technical Paper No. 11, Figure 26. 

• Technical feasibility. All of the following must apply to be considered technically feasible.  
o Suitable soils and subsurface conditions  
o Physically possible (i.e., topography and hydraulic gradeline work) 
o Operationally feasible (e.g., if dependent upon the operation of other facilities, obtain written agreement; operation is not so 

complex as to create doubt about realizing anticipated benefits). 
• Willingness to pay and cost. Those alternatives failing the following will no longer be considered available and capable of being done.  

o Local cost component can be no greater than the 75th percentile unit costs for similar projects (e.g., $ per acre-foot, $ per acre 
of wetland restored) evaluated separately for Flood Damage Reduction and Natural Resource Enhancement benefits.   

o Willingness to pay for local benefits received exemplified by acceptance at Preliminary Hearing under 103D.  
• Existing Technology. Reasonably demonstrated technique, method or approach within the practitioner community.  

Technique, method or approach should not be untested or considered experimental. There should be some example(s) of 
application of the technique, method or approach in a similar landscape setting showing some reasonable measures of feasibility 
and success. 

• Logistics. The following are necessary to achieve affirmation of logistics.  
o Reasonable expectation of obtaining the financial resources necessary for project component construction/implementation (i.e. 

structure construction/ag. BMP installation).  
o Reasonable expectation of obtaining permits and necessary approvals (i.e., project is not contrary to agency statute or rule, 

requiring revision of statute or rule) nor requiring special legislative authorization to proceed.   
o Some level of assurance that voluntary participation in applying identified needed BMP’s will take place.  
o Materials necessary for constructing the project are available. 

• Environmental 
Related to Ability to Implement the Project 
o Jeopardy to continued existence of federally listed endangered and threatened species or their critical habitats 
o Potential impact to lands with special protection or management status (e.g., state or national park) 
o Special resource designation (e.g., wild and scenic river; state natural and scientific area) 
o Resource with special protection status under state or federal laws (e.g., outstanding resource value water)  
o Potential impact to lands with special protection or management status (e.g., state or national park) 
Likely Affecting Alternative Selection Process 
o Documented high quality ecological resource (e.g., from Minnesota Biological Survey) 
o Native American or other substantive cultural resources 
o Relative amount of aquatic resources impacted (e.g., wetland acreage) 
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Point of Concurrence No. Factor(s) Used to Establish Concurrence 

Point 
Comments 

No. 3 – Identify the Preferred 
Alternative  

 
Using Environmental Factors to Rank Alternatives 

• Determine the Least Environmentally 
Damaging Practicable Alternative by 
ranking the relative impacts of the 
alternatives to the aquatic ecosystem.  

• Use the relative ranks to identify the Least 
Environmentally Damaging Practicable 
Alternative to the aquatic ecosystem.  

• Determine the potential impacts of each 
alternative by ranking the relative impacts 
of the alternatives to other resources 
including protected species, water quality 
and terrestrial.  

• If you select an alternative other than the 
Least Environmentally Damaging 
Practicable Alternative to the aquatic 
ecosystem justify why (e.g., impact to 
terrestrial or Threatened and Endangered 
Species). 

• Demonstrate sequencing based on the 
process used to evaluate the 
practicability of the alternatives and 
selection of the preferred alternative. 

 
Using Additional (Social, Economic and 
Feasibility Factors) to Rank Alternatives 

• Land availability ( How challenging will it 
be to acquire the needed property to 
meet the project purpose(s) and need ) 

• Cost of total project (project component 
costs should be know as well for 
purposes of downsizing the project to 
reduce project total cost)  

• Public acceptance ( what is the project 
acceptance of landowners up and down 
gradient from project area) 

• Legal/political issues 
• Other permit concerns 
• Technically feasible 

 
Project Purpose: After the environmental and 
technical analysis and related issues are 
identified and project modifications are made to 
satisfy these concerns can the project purpose 
still be met?  

 
 

 
The Preliminary Engineering analysis is expected to be functional in nature, completed for each of the alternatives subject to detailed 
analysis, and should include at a minimum: 
 
• Identify Location and Characteristics of Primary Project Features 
• Describe Proposed Operation 
• Complete Functional Analysis  

o Change in Peak Flow at: 
 Project Location 
 Damage locations 
 Subwatershed Outlet 
 Regional Assessment Locations  
 Nearest Mainstem Population Center 

o Change in annual runoff volume at: 
 Damage locations 
 Subwatershed Outlet 
 Regional Assessment Locations  
 Nearest Mainstem Population Center 

o Change in water surface elevation at: 
 Damage locations 
 Subwatershed Outlet 
 Regional Assessment Locations  
 Nearest Mainstem Population Center 

 
The initial environmental analysis is expected to be completed in sufficient detail for use now in completing the 404(b)(1) consistency 
analysis. The analysis is to be completed for each of the alternative subject to detailed analysis, and should include at a minimum: 
 
• Quantify Physical Alteration to the Aquatic Resource 

o Change in wetland acreage 
o Change in riverine habitat 
o Modification of geomorphic flows and stream stability 
o Modification in riparian flows 
o State aquatic species of special concern 
o Federally listed threatened and endangered species 

• Quantify Physical Alteration to the Terrestrial Resource 
o Change in acres of native prairie 
o Change in acres of woodlands 

• Quantify Physical Alterations to Geological Formations 
o Impacts to calcareous fens 
o Impact to rich fens 

• Change in Water Quality  
o Use annual runoff volume to estimate change in total suspended solids load 
o Use annual runoff volume to estimate change in total phosphorus load  
o Assess likelihood of causing or contributing to water quality standards exceedance 

• Identify Relative Progress toward NRE Goals Identified within the WMP 
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Note:  The use of a ranking system or some other defensible method (for example Minnesota Routine Assessment Method or MNRAM) is 
preferred for describing and documenting the advantages and disadvantages of the alternatives subject to detailed analysis. Reasonable 
methods which can be defended and described are acceptable. These may include un-weighted numeric scoring, weighted numeric 
scoring, the use of plus or minus or similar methods.  
 
 
 
Use a formal ranking system based upon the anticipated impacts with equal weight assigned to each aquatic resource category (see 
Project Implementation Process  for a description of the ranking methods). The ranking process will consist of: 
 
• Rank the potential adverse and beneficial impacts of the alternatives with regard to aquatic ecosystem for:  

 
o Shellfish and fish habitat 
o Wetland impacts 
o Riparian areas 

 
• Rank the potential adverse and beneficial impact of the alternatives with regard to terrestrial habitats and species for:  

 
o Grasslands 
o Woodlands 

 
• Rank the potential adverse and beneficial impacts of the alternatives with regard to Threatened and Endangered species and Species 

of Special Concern 
 

o Presence / absence of species 
o Presence / absence of critical habitats 
o Potential for  jeopardy of species or habitats if present 

 
• Rank the potential adverse and beneficial impacts of the alternatives with regard to water quality. 

 
o Potential to cause or contribute to violations of a water quality standard 
o Consistency with the nondegradation provision of the Clean Water Act 
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Point of Concurrence No. Factor(s) Used to Establish Concurrence 

Point 
Comments 

No. 4 –Permit Application, 
Impact Mitigation During Design 
and Documentation of 404 (b)(1) 
Analysis 

 
Applies to site-specific design modifications of the 
project features to avoid and minimize adverse 
impacts preferentially to the aquatic resource. Can 
include the site-specific design modifications to avoid 
and minimize adverse impacts to other resources. The 
mitigation detail shall be formally stated and identified 
within the U.S. Army Corps of Engineers Individual 
Permit or other applicable Environmental Review 
documents.  
 

• Analyze Consistency with the 404(B)(1) 
Guidelines. 

 
o Aquatic ecosystem resources 
o Terrestrial Habitats and Species 
o Surface water quality 
o Threatened and Endangered 

Species and Critical Habitats 
 

 
This analysis may be completed by the applicant and provided to the U.S. Army Corps of Engineers for their independent review prior to use or 
completed by the U.S. Army Corps of Engineers. Submission to the U.S. Army Corps of Engineer’s by the applicant in no way obligates the U. 
S. Army Corp of Engineers to accept or use the analysis. The  U. S. Army Corp of Engineers however, may use the information provide as a 
base for their independent analysis.  
 
The 404(b)(1) consistency analysis is expected to be based on the environmental analysis completed during Step 3, with site specific 
modification and input from the environmental review process ( if one was completed).  The 404(b)(1) consistency analysis consists of 
evaluating and ranking  each alternative subject to detailed environmental analysis, including the preferred alternative, relative to the: 
 

• Potential adverse impact to aquatic ecosystems based on ranking analysis 
 

• Potential to cause or contribute to violations of State water quality standards 
 

• Consistency with water quality non-degradation provisions 
 

• Demonstrating a lack of jeopardy to continued existence of federally listed endangered and threatened species or their critical habitats 
 

• Documenting deliberate sequencing for the selection of the desired alternative and provide for mitigation of unavoidable impacts to 
aquatic resource 

 
Documenting sequencing is expected to come from Concurrence Point No. 3. The consideration and use of mitigation measures, adaptive 
management or monitoring can be included in this analysis.  
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the recommendations of TSAC Paper No. 11. 

The BRRWD anticipates using professional judgement to: 1) assess and summarize the 

impacts to aquatic and terrestrial resources; 2) identify the Least Environmentally Damaging 

Practicable Alternative; and 3) assess the ability of each alternative to provide the intended 

benefits. The anticipated quantified impacts will form the basis for this determination.  



7. 
 
 

SUMMARY AND ANALYSIS OF PREVIOUS 
 

DISTRICT DATA COLLECTION AND  
 

MODELING ANALYSIS 
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7.  Summary and Analysis of 
Previous District Data Collection 
and Modeling Analyses 

 

7.1  Water Quality 

7.1.1   General Water Quality Characteristics 

 A review of general water quality characteristics in the BRRWD was performed by 

Houston Engineering with a “Water Quality Assessment” (HEI, 2005).  For this study, 

all applicable data relating to riverine systems within the BRRWD was collected and 

analyzed in comparison to the Lake Agassiz Plain ecoregion.  Water quality data for 

this analysis was taken from USEPA STORET, as well as the River Watch program, 

data sets. 

 It was found that turbidity and nitrates were the water quality parameters of greatest 

concern for the BRRWD.  These parameters showed the greatest deviation from 

benchmark values for the Lake Agassiz Plain ecoregion.  It was also discovered that 

turbidity exceedences were rainfall-event driven.  Fundamentally, however, the 

amount of water quality samples in the District was low, and it was recommended 

that more continuously collected rainfall, stream discharge, and water quality data 

were needed to investigate cause and effect relationships.  The BRRWD provides 

some funding to the MPCA to assist with sampling and sample lab analysis in order 

to increase the amount of available water quality data. 

 Since the Water Quality Assessment was completed in 2005 additional monitoring 

has been and continues to be completed in support of the development of a TMDL 

study within the District.  Much of this data is just beginning to become available.  A 

significant amount of additional water quality data will be available later in 2010 and 
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2011 which should be sufficient to complete additional assessments within the 

BRRWD and the TMDL study on the Buffalo River watershed. 

 

7.1.2  Section 319 Sedimentation Project Summary 

 Under the past Section 319 grant, the University of Minnesota, under contract to the 

BRRWD, developed a computer model for estimating the amount of sediment leaving 

the landscape, actually reaching waterways, and accumulating within the South 

Branch of the Buffalo River. The District selected the South Branch for the pilot study 

because the topography, land use and landscape features represent the range 

occurring throughout the District. The computer model consisted of a modified 

Natural Resources Conservation Service (NRCS) annualized Agricultural Non-Point 

Source Model (annAGNPS). Once calibrated and validated, this model will be applied 

to the entire BRRWD.  

 Application of the model to evaluate the effect of various conservation practices 

occurred only on a limited basis. The conservation practices were illustrative, 

assuming a change in tillage practices across the entire watershed. The analysis 

showed a maximum sediment yield reduction of 38% at the outlet of the Buffalo 

River. The computer model however, was not used to develop a set of practical 

measures which could be implemented within the BRRWD to reduced sediment 

concentrations and improve water quality.  

 The focus of the continuation grant is to apply the computer model to develop 

sediment water quality goals, and practical measures to achieve these goals, to the 

BRRWD. The computer model will be used to establish sediment goals, by modeling 

land use conditions prior to modern agricultural (i.e., pre-modern agricultural circa 

1950’s). The estimated sediment concentrations for pre-modern agriculture will, in 

essence, establish benchmark sediment conditions within the BRRWD. The 

computer model will then be used to evaluate two to three concepts to improve water 

quality.  Expectations are that the results from the continuation grant will be used to 

identify high priority areas within the watershed.  

 

7.1.3  Summary of River Watch Data 

Currently, Hawley and Barnesville High schools participate in the River Watch 

Program.  The River Watch Program is a citizen water quality monitoring program in 
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the Red River Valley. The River Watch Programs have been in operation since 2002 

and, for the past several years, the BRRWD has supported the Barnesville High 

School River Watch Program monetarily.  The River Watch programs collect samples 

at 24 sites in the BRRWD (6 sites by Hawley, and 18 sites by Barnesville).   

7.2  Hydrology 

7.2.1  Modeling Analysis 

The Buffalo-Red River Watershed District is charged with the responsibility of 

developing and managing the water resources of the District.  Consistent with this, 

the District authorized a study including the development of a hydrologic model that 

addresses hydrologic response of the Buffalo River watershed to rainfall. 

The objective of the study is to provide the District with a better understanding of the 

hydrology of the Buffalo River basin. This study enables the Board to evaluate 

potential flood storage sites, diversions, land use changes and other activities 

through the use of a computer hydrologic watershed model. 

A hydrologic analysis was performed on the Buffalo River Watershed utilizing a 

computer rainfall-runoff model (HEC-HMS) to simulate watershed response to storms 

of varying magnitude.  For calibration purposes, the rainfall event of June 1975 was 

simulated and used in optimizing three basin parameters. The three basin 

parameters optimized were the Time of Concentration, Clark Unit Hydrograph 

Storage Coefficient, and Curve Number.  The July 1993 historical rainfall event was 

used to validate the accuracy of the model.  The calibrated model can evaluate 

different storms of varying magnitude that generate basin responses and can serve 

as a basis for evaluation of existing and future projects and activities of the Board.   

For the purpose of analysis, the watershed was divided into 177 contributing 

subwatersheds.  The hydrologic analysis determined existing surface water runoff 

from each subwatershed.  It is anticipated that the BRRWD will be able to use the 

hydrologic model to help identify and pursue those projects that will contribute to the 

best overall management of the resources within the Buffalo River watershed basin.   
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7.2.1.1 Peak Flows and Runoff Volumes at Regional Assessment 
Locations 
 

In order to assess the existing condition at various locations within the Buffalo-Red River 

Watershed District a number of Regional assessment locations were identified.  For each 

of these regional assessment locations, peak flow rate and volume determined by 

hydrologic modeling were tabulated as shown in Table7.1. 

Table 7.1  Peak Flows and Runoff Volumes at Regional Assessment Locations 

    Storm Event 

Location RAL ID Indicator Units 
24-hr, 
2-yr 

24-hr, 
10-yr 

24-hr, 
100-yr 

10-day, 
2-yr 

10-day, 
10-yr 

10-day, 
100-yr 

Mouth of Buffalo 
River (main 
branch) 
(upstream of 
confluence with 
the Red River)  

BR-1 / 
09RD009 
  

event 
peak 

discharge cfs 1,275 3,969 10,831 966 3,584 9,204 
event 
runoff 

volume ac-ft 21,284 60,961 159,976 21,475 73,497 172,227 

Buffalo River at 
the Dilworth 
USGS Gage 

BR-2 / 
BUFCLAY94 
  

event 
peak 

discharge cfs 807 2,837 8,209 866 3,409 8,607 
event 
runoff 

volume ac-ft 17,827 51,660 136,555 17,574 61,725 146,111 

Buffalo River 
(Downstream 
from South 
Branch) 
  

BR-3 / 
BUFCR18 
  

event 
peak 

discharge cfs 780 2,554 8,055 812 3,266 8,250 
event 
runoff 

volume ac-ft 16,607 48,008 126,551 16,489 57,420 135,404 
Outlet of 
Mainstem 
Region (Buffalo 
River Upstream 
of South Branch) 
  

BR-4 / 
BUFCR68 
  

event 
peak 

discharge cfs 401 1,161 3,610 367 1,373 3,667 
event 
runoff 

volume ac-ft 8,218 22,185 55,755 8,253 25,545 58,346 

Buffalo River at 
the Hawley 
USGS Gage 
  

BR-5 / 
HAW31 
  

event 
peak 

discharge cfs 403 1,170 3,725 361 1,360 3,590 
event 
runoff 

volume ac-ft 6,918 18,878 47,380 7,609 23,375 51,230 

Outlet of Hay 
Creek (North) 
  

HC-1 / 
09RD003 
  

event 
peak 

discharge cfs 62 184 499 33 133 343 
event 
runoff 

volume ac-ft 257 1,874 4,548 523 2,672 4,363 

Outlet of Becker 
County Ditch No. 
15 
  

BCD-15 / 
09RD004 / 
HAMDEN
1 

event 
peak 

discharge cfs 229 730 2,215 180 673 1,759 
event 
runoff 

volume ac-ft 1,893 5,401 14,148 2,181 7,157 16,290 
Outlet of Buffalo 
Lake 
  

BL-1 
  

event 
peak 

discharge cfs 82 257 970 74 244 723 
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    Storm Event 

Location RAL ID Indicator Units 
24-hr, 
2-yr 

24-hr, 
10-yr 

24-hr, 
100-yr 

10-day, 
2-yr 

10-day, 
10-yr 

10-day, 
100-yr 

event 
runoff 

volume ac-ft 1,228 3,149 8,145 1214 3,769 8,732 

Outlet of Central 
Region 
  

SB-5 / 
BUFSB79 
  

event 
peak 

discharge cfs 483 1,664 6,103 471 2,114 5,818 
event 
runoff 

volume ac-ft 8,394 25,871 70,921 8,358 32,126 77,433 

Mouth of Stony 
Creek 
  

SC-1 / 
STONY68 
  

event 
peak 

discharge cfs 171 508 1,843 158 536 1,454 
event 
runoff 

volume ac-ft 2,163 6,917 19,760 2,179 8,515 21,263 

South Branch 
upstream of 
Stony Creek 
junction 
  

SB-4 / 
BUFSB63 
  

event 
peak 

discharge cfs 272 1,219 4,496 295 1,439 4,033 
event 
runoff 

volume ac-ft 5,133 15,467 41,524 5,153 19,376 45,925 

Outlet of Whisky 
Creek   
  

WC-1 / 
09RD008 
  

event 
peak 

discharge cfs 221 692 1,863 147 595 1,461 
event 
runoff 

volume ac-ft 1,497 4,440 11,945 1,668 5,781 13,527 

Outlet of 
Southern Region 
  

SB-3 / 
(BUFSB60
-
09RD008) 
  

event 
peak 

discharge cfs 234 976 3,531 233 1,062 2,960 
event 
runoff 

volume ac-ft 3,446 10,158 27,015 3,672 13,009 30,276 

South Branch 
Buffalo River 
Upstream of 
Deerhorn Creek 
  

SB-2 / 
BufUp 
  

event 
peak 

discharge cfs 119 433 1,494 85 382 1,119 
event 
runoff 

volume ac-ft 818 2,372 6,282 930 3,126 7,195 

Outlet of 
Deerhorn Creek 
  

DC-1 / 
DeerHW 
  

event 
peak 

discharge cfs 199 702 2,458 120 550 1,675 
event 
runoff 

volume ac-ft 1,076 3,219 8,691 1,175 4,153 9,780 

Mouth of 
Wolverton Creek 
  

WoVC-1 
  

event 
peak 

discharge cfs 644 1,498 3,424 500 1,464 3,714 
event 
runoff 

volume ac-ft 3,302 7,864 15,296 4,271 11,262 23,554 
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Existing hydrology for Regional Assessment Locations along the Red River are 

summarized in Table 7.2.  These peak discharge values are from the latest flood 

insurance studies along the Red River. 

Table 7.2  Peak Discharges at Red River Regional Assessment Locations 

    Existing Condition Flood Event 

Location 
RAL 
ID Indicator Units 10-year Flood 100-year Flood 

Red River near 
south extent of the 
Western Planning 
Region RR-1 

event peak 
discharge cfs 7,648 14,173 

Red River near 
the Western 
Region Outlet Into 
Moorhead Region 

RR-2 
event peak 
discharge cfs 7,850 17,606 

Red River near 
the north border of 
the Moorhead 
Planning Region 

RR-3 
event peak 
discharge cfs 10,638 25,400 

Outlet of Northern 
Region 
(downstream on 
Red River after 
confluence with 
the Buffalo River) RR-4 

event peak 
discharge cfs 22,473 53,690 

*NOTE:  Peak discharges along the Red River based on the most recent Flood Insurance Study Hydrology. 

7.2.1.2 Stacked Hydrograph Analysis 

 
In order to assess the existing contribution to the peak of various major contributing areas, 

stacked hydrographs at the Sabin, Hawley, Dilworth Gaging USGS station locations were 

developed.  In addition to the USGS Gaging Station locations, stacked hydrographs were 

also developed for the mouth of the South Branch, the Buffalo River upstream of the 

South Branch, and the mouth of the Buffalo River.  The following graph in Figure 7.1 

shows a stacked hydrograph for the 100-year, 96-hour storm event at the USGS Gaging 

Station near Dilworth.   
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Figure 7.1  Buffalo River 100-Year, 96-Hour Stacked Hydrograph at the Dilworth Gaging Station 
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The stacked hydrographs give an indication of the proportion of contribution to the peak 

discharge at the gaging station from each of the major subbasin areas.  Stacked 

hydrographs were determined for the 10-year and 100-year, 96-hour rainfall events and 

used to estimate peak flow reduction needs of major contributors to the peak discharge at 

each of the gaging stations.  In the example above, major contributors to the peak on the 

Buffalo River near Dilworth would include:  Local Mainstem Upstream of the South 

Branch, Local South Branch, Stony Creek, Whisky Creek, and Deerhorn Creek.  

Contributions to the peak of the other contributing drainage areas have a relatively minor 

contribution to the peak flow at the gaging station.  The contributions from these other 

contributing areas tend to arrive at the gaging station a few days in advance or a few days 

after the peak discharge at the gage. 

Based on the stacked hydrograph analysis, it appears that contributions from the South 

Branch and its tributaries play a major role in flood peaks on the Buffalo River downstream 

from the South Branch.   
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7.2.1.3 Distributed Runoff Reduction (Storage) Analysis 
 

In order to assess the impact of varying runoff reduction methods (ie. wetland restorations, 

cropland conversion, floodwater impoundments/storage projects) in a general sense, a 

distributed runoff volume reduction analysis was completed by using the BRRWD 

hydrologic model.  The analysis considers a 100-year return period, 96-hour duration 

summer storm event.  The instantaneous runoff hydrographs from individual subbasins 

within the contributing drainage area were reduced incrementally from 0% (assumed 

existing condition) to 50%.  The difference between the existing condition hydrograph and 

the reduced hydrograph is equal to the runoff volume reduction.  The following graph 

shown as Figure 7.2 shows the reduction in peak discharge resulting from uniform 

storage distributed relative to individual subbasin areas.  The graph shows the impact of 

distributed runoff reduction (or storage) at six locations within the Buffalo River contributing 

drainage area. 

Figure 7.2  Effects of Distributed Storage on Peak Discharge 

Peak Discharge vs. Runoff Reduction
(Based on 100-Year, 96-Hour Storm)
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In reality, runoff reduction (or storage) from projects will need to provide an estimated two 

to three times larger runoff reductions than the model distributed storage for several 
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reasons.  One significant reason is uneven storm distribution patterns and rainfall depths.  

Based on historical rainfall events, storms are never distributed evenly across the roughly 

1,400 square miles of the Watershed District.  Back-to-back storm events or rainfall during 

wet conditions result in more runoff volume than storms preceded by drier conditions.  All 

hydrologic modeling was completed assuming average moisture conditions. 

7.2.1.4 Runoff Timing Analysis and TSAC Paper No. 11 
 

A general timing relationship for runoff in the Buffalo-Red River Watershed District was 

developed in order to provide additional information for District decisions.  A similar 

general timing relationship was developed for the Red River Basin in TSAC Paper No. 11.  

Figure 7.3 identifies early, middle, and late runoff areas within the Buffalo-Red River 

Watershed District basin.  

Figure 7.3  Early, Middle, and Late Runoff Timing Zones in the Red River Basin 
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During major flood events, almost all areas of the watershed contribute floodwater.  

However, due to location or other characteristics, some areas may consistently contribute 

more to the peak flow, which is the more damaging portion of a flood hydrograph. The 

selection and design of appropriate flood damage reduction measures will depend on the 

timing of an area’s floodwater contribution to flooding in other areas of the basin.  The 

District is divided into three timing zones as described below and shown on the BRRWD 

Generalized Timing Zones Map. The zones are labeled early, middle, and late, based on 

when water from each area tends to arrive at the outlet of the District. 

 Early. Most of the runoff from these areas is expected to be ahead of the major 

flood flows from other areas of the watershed. In general, these areas are close to 

the outlet of the watershed and are well drained. Slowing down or storing water 

from these areas could increase downstream flood damages if water is released 

during the flood peak. Conversely, speeding up the removal of water from these 

areas may provide downstream peak flow reduction. 

 Middle. Runoff from the drainage area in the “middle” is expected to coincide 

with the flood peak at the outlet of the watershed during most runoff events. 

Modification of flows from these areas will potentially provide the greatest 

flood control benefits. Reducing runoff volumes, reducing peak runoff 

discharges, or storing water from these areas should be especially beneficial 

if releases can be delayed until after floodwaters have receded. Speeding up 

the water could also be beneficial if it would move through before the peak. 

Ideally, the timing of flows from these areas would be controlled to allow 

either early or late release. 

 Late. Most of the runoff from these areas typically moves through after the 

major flood flows from other areas of the watershed. Usually, late areas are 

the most remote within the watershed, are poorly drained, or their runoff is 

delayed by existing storage facilities and/or lakes. Slowing down floodwater 

from these areas will always reduce downstream peak flows and will 

generally provide the greatest benefit within the watershed. Conversely, 

speeding up water from these areas will likely increase downstream flood 

damages. 

 

For the Buffalo River timing is relative to the confluence of the Buffalo with the Red 

River.  For areas that drain directly into the Red River, timing is relative to the point at 

which the runoff from those areas reach the Red River. The generalized timing map 

was based on the evaluations of historical flood hydrographs, knowledge of more 
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recent floods, and computed runoff travel times. This map can be used to help define 

which types of FDR measures to use in different areas of the basin to help reduce 

peak flows on the Buffalo River, while also achieving local and watershed FDR goals. 

The lines between early, middle, and late areas are not exact. For example, smaller 

late areas may exist within the identified middle area. Therefore, the generalized 

timing map should be used in conjunction with local knowledge of runoff timing.  

Table 1 from the Red River Basin Flood Damage Reduction Work Group Technical 

and Scientific Advisory Committee (TSAC) Technical Paper No. 11 (May 2004) would 

be applicable to be used within the timing Zones of the BRRWD.  Table 1 from 

Technical Paper No. 11 has been reproduced as Table 7.3 in this WMP.  

 

The purpose of TSAC Paper No. 11 is to enable a coordinated approach to flood 

damage reduction (FDR) within the Red River Basin that addresses local, watershed, 

and main stem FDR goals, so that efforts to reduce flood damages in one area will 

also consider the potential for negative or positive impacts in other areas. This basin 

level framework recognizes that FDR goals for the main stem of the Red River, and 

the lower reaches of its major tributaries, involve measures strategically implemented 

farther upstream in the tributary watersheds and subwatersheds, as well as local 

FDR measures. 

 

The TSAC Technical Paper No. 11 indentified a number of Flood Damage Reduction 

alternatives and also identified the general locations within the Watershed District 

based on early, middle, late runoff areas that those FDR alternatives would be most 

effective for controlling mainstem flooding. In general TSAC paper No. 11 breaks 

down FDR measures into the following categories and subcategories. Flood damage 

reduction measures can be grouped into the four general categories outlined below.  

 

1) Reduce Flood Volume 

a) Restore or create wetlands (providing infiltration and evapotranspiration) 

b) Use cropland BMPs (increase infiltration and evapotranspiration) 

c) Convert cropland to prairie or other types of perennial grassland (e.g., 

Conservation Reserve Program (CRP) and Reinvest in Minnesota 

(RIM),to increase infiltration and evapotranspiration) 

d) Convert land use to forest (forested areas generally have the lowest 

runoff coefficients, due to high interception and evapotranspiration) 

e) Other beneficial uses of stored runoff 
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2) Increase Conveyance Capacity 

a) Channelization (increasing the flow capacity of existing channels or 

flowages) 

b) Drainage (creating new or improved conveyance capacity) 

c) Diversions (of flood waters around a current damage area) 

d) Setting back existing levees (to restore floodway capacity) 

e) Increasing road crossing capacity 

3) Increase Temporary Flood Storage 

a) Impoundments (with or without a normal pool, to detain water in excess 

of downstream channel capacity) 

b) Restored or created wetlands (functioning as impoundments) 

c) Drainage (to lower surface water and groundwater levels, which 

increases infiltration and temporary storage in the upper soil horizons) 

d) Culvert sizing (to increase temporary storage by widespread metering of 

runoff close to its source) 

e) Setting back existing levees (to restore floodplain storage areas) 

f) Overtopping levees (to utilize diked floodplain storage capacity when 

critically needed) 

4) Protection/Avoidance 

a) Urban levees 

b) Farmstead levees 

c) Agricultural levees 

d) Evacuation of the floodplain (removing people and flood-prone facilities 

and converting to more flood-compatible land uses) 

e) Floodproofing 

f) Flood warning and emergency response planning 

 

For the TSAC Paper No. 11, timing is relative to the Red River at the international 

border.  The following figure from Paper No. 11 shown as Figure 7.4 illustrates the 

timing in the Red River. 
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