
This update is a beginning effort to track and report on an annual basis the state of conservation activi-
ties around the basin.  The ability to provide a state of the basin report in the area of conservation has 
its challenges. At present, there is no one summarizing reporting system for the whole basin, let alone 
the individual states or province. There are reporting systems in use by varying levels of government, 
but they tend to only capture the applications that re• ect their particular involvement.  It is recog-
nized that combining these reports would still leave some gaps. This update attempts to identify the 
general trends in the area of soil conservation in the last 25 years, rising issues that may impact that 
trend, and needs for improvements into the future.

We have attempted to gather as much information as possible to make this update complete and we 
anticipate more comprehensive updates in the future. Please contact one of our of• ces with recom-
mended corrections or additions. We welcome your feedback.

Red River Basin Commission (RRBC) would like to thank and acknowledge the Conservation Work-
ing Group, the Basin Update Subcommittee, the Technical Advisory Committee, and all individuals 
contacted for input for their assistance and guidance in the development of this report.  Special thanks 
also goes to the United States Department of Agriculture/Natural Resources Conservation Service 
and Agriculture and Agri-Food Canada and for the creation of the report’s • gures that help graphical 
represent trends within the Basin.
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BASIN GOAL

The basin wide goal for Soil Conservation as de• ned in the RRBC’s Natural Resource Framework Plan is:

To increase soil conservation efforts within the basin through:
increasing the availability of conservation programs to landowners· 
the use of Best Management Practices to minimize runoff and maintain soil on site· 

BASIN BACKGROUND AND SUMMARY OF CONCERNS

The Red River Basin of the North (Basin) is characterized by a very • at, north-south oriented valley surrounded 
by relatively steep escarpments to the east and west. The eastern periphery contains numerous lakes and wet-
lands that support a large tourism industry (Figure 1).  The western periphery is part of the Prairie Pothole 
Region, a vast area of depressional wetlands (Figure 1).  The Basin encompasses portions of southern Manitoba, 
northwestern Minnesota, eastern North Dakota, and northeastern South Dakota.

Deposits within the Basin from Glacial Lake Agassiz make for some of the most productive farmland in the 
world.  This attracted early settlers to the area.  The use of waterways as transportation corridors resulted in the 
establishment of towns and homesteads near the Red River and its tributaries, and therefore made them vulner-
able to frequent • ooding.  With the development of drainage systems initiated in the 1880s, farmland became 
even more valuable and productive, and formed the basis of the economy.  Agriculture is still a large percentage 
of the economic base in the region, thus linking the economy not only to water but to land use as well.  Cereal 
and feed grains, sugar beets, sun• owers, potatoes, and a host of other crops are grown in the region, with agri-
culture being the predominate land use in the region at 67.2% (Figure 2).  
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The landscape of Basin has changed 
dramatically with settlement. Na-
tive prairie has been plowed, wet-
lands drained, trees cleared and the 
river systems have a new look with 
straightened channels and a lack of ri-
parian vegetation. These changes have 
allowed the region to substantively 
increase agriculture production and 
development.  However, this change 
in the land has also led to changes in 
landscape function and hydrology 
impacting • sh and wildlife, soil, and 
water.

Erosion

Soil erosion by wind and water is a 
major concern in the Red River Ba-
sin, inpacting soil productivity, water 
quality, and the natural environment. 
Soil erosion is a natural processes. 

However, the manipulation of the landscape by human action has greatly accelerated this process.  

Historically, the silty clay soils of the Basin have been tilled extensively in an effort to dry them out and prepare 
a seedbed for crop production.  This activity, along with growing an increasing amount of low residue crops, 
tends to lead to inadequate soil protection.  

Because of the ! at topography and types of soils in the Basin, water erosion is not a visual landscape phenom-
enon the public often notices.  In contrast, wind erosion is a very visual form of erosion in the Basin.  Blowing 
and even drifting soil into road and drainage ditches can be observed in many areas of the Basin.

Erosion trends within the U.S. portion of the Basin are illustrated in Figures 3, 4, and 5, using the National 
Resource Inventory (NRI), a statistical database maintained by the United States Department of Agriculture 
(USDA) and the Natural Resources Conservation Service (NRCS). These Figures show historic soil erosion rates 
from 1982 through 1997 and demonstrate wind erosion to be a grater threat to soil productivity than water ero-
sion.

The NRI data, which was • rst collected and ana-
lyzed in 1982, shows a positive trend in the soil 
conservation efforts within the Basin.  Figure 3 
shows that wind erosion in 1982 was estimated at 
9.2 tons/acre/year (TAY) but, by 1997, the aver-
age had decreased to 7.5 TAY.  This was nearly a 
20% decrease.  Water erosion had declined from 
1.2 TAY in 1982 to 1.0 TAY in 1997 (Figure 3).

In 1982, of the nearly 16.2 million acres of crop-
land experiencing wind erosion, approximately 
11.3 million acres of land was eroding from wind 
at greater than the tolerable soil loss limit (Figure 
4).  By 1997, wind erosion exceeding the tolerable 
soil loss limit had decreased to 8.7 million acres 
(23% decrease).  Water erosion exceeding toler-
able soil loss limits during this same time frame 
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had decreased from 496,000 acres in 1982 to 
308,000 in 1997 (38% decrease) (Figure 5).

These decreases are attributed to multiple 
factors, includeing both social and economic 
factors, along with geopolitical impacts of 
USDA Farm Bills.  Better land user under-
standing and stewardship of soil and water 
resources is one key reason.  Increased costs 
of production, especially energy costs, have 
pressured producers to do less tillage and 
more conservation tillage, even on what are 
described as wet, heavy soils.  Technological 
improvements in farm machinery, genetics, 
hybrids, and ag water management have 
made reduced tillage farming economically 
feasible and more socially acceptable.

The implementation of the Conservation 
Reserve Program (CRP) from the 1985 Farm 
Bill had a huge impact on soil erosion, espe-
cially along and near the sandy beach ridges 
of old Lake Agassiz.  To a lesser degree, the 
Highly Erodible Land (HEL) provision in the 
1985 Farm Bill and subsequent Farm Bills has 
provided incentives to land users to ensure 
land is adequately protected from erosion.  
Conservation programs such as the Environ-
mental Quality Incentives Program (EQIP) 
and Conservation Security Program (CSP) 
will be an important component of control-
ling soil erosion in the Basin.  Conservation 
easements through the USDA Emergency 
Watershed Protection (EWP) and Wetland 
Reserve Program (WRP) have made some 
minor reductions in soil erosion.

Since the last NRI data was distributed in 
1997, more emphasis has been placed on ero-
sion control as it relates to improving water quality in the Basin.  Increased operation and maintenance of the 
Basin’s complex drainage system is forcing some water management boards and local natural resource leaders 
to re-examine the impacts erosion and sedimentation are having on the drainage infrastructure.

The Basin’s future as it relates to soil erosion and conservation will be driven by the same factors as previously 
discussed.  Commodity prices and energy prices may dictate the interest land users and owners have in enroll-
ing or re-enrolling their land in programs like the CRP.

Continued awareness by land users and local decision-makers about natural resource management will pro-
mote the continued decline in the Basin’s wind and water erosion rates.  Availability and timeliness of technical 
and • nancial assistance to land users by conservation agencies and groups have the potential to accelerate good 
land stewardship.

Due to differences in soil resource information, a similar analysis of erosion could not be conducted for the 
Manitoba portion of the Basin.  In Manitoba, water erosion information is available as part of the provincial soil 
survey data that has been compiled from reconnaissance (1:125000 scale) and detailed (1:50000 & 1:20000 scale) 
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Erosion in Relation to T on Cultivated 

Cropland*

USLE <= T USLE >T

* US Portion of the Basin [Source:USDA/NRCS]

0

5,000

10,000

15,000

20,000

th
ou

sa
nd

s 
of

 a
cr

es

1982 1987 1997

Figure. 4 Red River Basin Wind Erosion in 
Relation to T on Cultivated Cropland*

 WEQ <= T  WEQ >T

* US Portion of the Basin [Source: USDA/NRCS]



soil survey reports.  The Universal Soil Loss Equation (USLE) that was developed by Wischmeier and Smith 
(1965) was used to provide information on water erosion as part of the provincial soils data.  The USLE provides 
a quantitative estimate on the amount of soil that is displaced due to water erosion (either tonne/ha or ton/ac) 
on an annual basis due to soil, climatic, landscape and management factors that in• uence the rate of erosion. The 
USLE can be written as:

A = RKLSCP

 Where:
  A = Predicted water erosion rate
  R = Erosivity of rainfall and snowmelt factor
  K = Soil erodibility factor
  L = Slope length factor
  S = Slope steepness factor
  C = Crop cover and management factor (set at 1.0 - assuming bare, unprotected soil)
  P = Conservation practice factor (set at 1.0 - assuming no conservation practices)

Due to limitations inherent in the model, the lack of the inclusion of conservation management practices, and 
crop cover factors, the numbers that are generated from the USLE should not be used as a value for actual soil 
loss due to water erosion.  However, the USLE is useful in comparing water erosion risk between soils based on 
their soil/landscape properties and climatic conditions.  To accomplish this, the computed USLE values have 
been compiled into the following ! ve group risk classes (Figure 6):

  N = Negligable  < 2.7 ton/ac/yr (< 6 tonne/ha)
  L = Low    2.8 – 4.9 ton/ac/yr (6 – 11 tonne/ha)
  M = Medium   5.0 – 9.8 ton/ac/yr (11 – 22 tonne/ha)
  H = High   9.9 – 14.7 ton/ac/yr (22 – 33 tonne/ha)
  S = Severe   > 14  ton/ac/yr (> 33 tonne/ha)

By using the risk 
class groupings, 
soils can be com-
pared on the basis 
of their soil physi-
cal properties, land-
scape and climate 
for resource analy-
sis and targeting of 
soil conservation 
programming.
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STEWARDSHIP IN THE RED RIVER BASIN

Conservation practices are key in preventing land degradation and reducing sedimentation of surface water 
bodies.  A number of proven bene• cial management practices can be implemented to conserve soil on site in-
cluding:  conservation tillage, crop residue management, conservation cropping management, • eld windbreaks, 
buffer strips, contouring, grassed waterways, terraces, erosion control structures, riverbank/shoreline/gully 
stabilization, storm water management, and maintaining native vegetative cover.  Numerous programs are 
available to landowners to assist them in implementing conservation practices through federal, provincial, and 
state agencies listed below.  

Agency Contact List

Canada - Federal
Agriculture and Agri-Food Canada (www.agr.
gc.ca)

United States - Federal
Farm Service Agency (www.fsa.usda.gov)
Natural Resources Conservation Service (www.
nrcs.usda.gov) 
US Fish and Wildlife Service (www.fws.gov)

Manitoba 
Manitoba Agriculture, Food and Rural Initiatives 
(www.gov.mb.ca/agriculture/)
Manitoba Habitat Heritage Corporation (www.mhhc.mb.ca)
Manitoba Water Stewardship (www.gov.mb.ca/waterstewardship)

Minnesota 
Board of Water and Soil Resources (www.bwsr.state.mn.us)
Minnesota Department of Agriculture (www.mda.state.mn.us)
Minnesota Department of Natural Resources (www.dnr.state.mn.us)
Minnesota Pollution Control Agency (www.pca.state.mn.us)

North Dakota
North Dakota Game and Fish Department (www.gf.nd.gov)
North Dakota Department of Health (www.health.state.nd.us/wq/)
North Dakota Forest Service (www.ndsu.nodak.edu/forestservice/)

South Dakota 
Game and Fish Department Private Lands Program (www.sdgfp.info/)

Local Conservation Groups – All Jurisdictions
North Dakota Association of Soil Conservation Districts (www.ndascd.org)
North Dakota State Soil Conservation Committee (www.ag.ndsu.nodak.edu/ndsscc)
Manitoba Conservation Districts Association (www.mcda.ca)
Manitoba Riparian Health Council (www.riparianhealth.ca/index.html)

Basin Planning Efforts

Identifying and prioritizing basin-wide resource concerns through local or regional based planning efforts help 
coordinate basin-wide efforts. Basin-wide coordination of local water management plans creates a framework 
for stronger partnerships between the various local, state, provincial, and federal resource agencies. These part-
nerships can be particularly effective in identifying basin-wide areas of concern, developing an agreed-upon 
approach of treatment strategy that the Local Government Unit’s (LGU) can rally around with political, tech-



nical and • nancial assistance. In many instances, this scenario results in the most ef• cient and effective use of 
resources that have major impact on local, regional and basin wide problems.

The Local Water Management Plans are generally required to:
Collect data and information on • ooding problems, water quality and quantity, wildlife, and other water · 
based issues.
Assess the condition of natural resources in the area.· 
Identify and prioritize local resource issues, problems, and opportunities.· 
Develop a set of quanti• able goals, objectives, and actions.· 
Develop an implementation program for the period of the plan that identi• es budget, schedule, and · 
responsibilities.   

Local planning efforts continue to evolve in Manitoba, Minnesota, North Dakota, and South Dakota.  These ef-
forts have potential to impart a signi• cant impact in the Red River Basin.  The following is a brief summary of 
the planning process utilized in the various jurisdictions within the Red River Basin.

Integrated Watershed Management Plans in Manitoba

Integrated Watershed Management Planning (IWMP) is the approach being used in Manitoba to identify and 
address issues related to water, aquatic ecosys-
tems, and drinking water sources within local 
watersheds.  The IWMP process was legislated in 
Manitoba’s Water Protection Act with the goal of 
having watershed plans for all watersheds in mu-
nicipal Manitoba by 2015.  

The purpose and intent of IWMP is to protect wa-
ter and aquatic ecosystems recognizing:

Economic prosperity requires clean water.· 
Comprehensive and mutually supportive · 
water and land planning on a watershed 
enables sustainable development.
Clean drinking water requires source pro-· 
tection.

IWMPs underway in Manitoba include:
Six Conservation District Boards (East In-· 
terlake, Seine-Rat River, La Salle Redboine, 
Lake of the Prairies, Upper Assiniboine 
River and Little Saskatchewan River) that were designated as the Water Planning Authorities for the 
seven IWMPs started in 2006/07.  These IWMPs are still underway.
An additional four Conservation District Boards (East Interlake, Intermountain, Pembina Valley, and · 
West Souris River) were designated as the Water Planning Authorities for • ve new IWMPs in 2007/08.

Future IWMPs:
Manitoba is anticipating the development of four IWMPs for four watersheds located in the Alonsa, · 
Assiniboine Hills, Lower Interlake, and Swan Lake watersheds.  New memorandums of understanding 
are being drafted with four conservation districts to be designated as water planning authorities for these 
plans.

Local Water Management Planning in Minnesota

Local Water Management Plans: This planning effort is conducted by individual counties to address priority 
water related issues. This voluntary planning effort is prepared to address priority issues within the county on 
a watershed bases. The life of the plan is a 5-year minimum and a 10-year maximum.



Watershed District Long Range Plans: This comprehensive water resource planning effort is conducted by wa-
tershed districts and is a required planning effort where watershed districts exist. These plans are prepared on 
a watershed basis and many include all or portions of many counties. These plans are required to be updated 
every 10 years.

Soil and Water Conservation District Comprehensive Plans: This planning effort is undertaken by SWCDs and 
identi! es issues the SWCD intends to address in a 5-year period. Due to the fact that many of the SWCDs are 
the administrators of the above-mentioned Local Water Management Plans, the SWCDs adopt the Local Water 
Management Plans as their comprehensive plans.  

Local Water Management Planning in North Dakota

District Program of Work: When a Soil Conservation District is organized, a Program of Work is prepared for 
that district. Each organization has a stated purpose for its existence. This program of work (long-range plan) 
is the stated purpose of the Soil Conservation Districts and is prepared on the basis of the best data available. It 
contains the physical facts of the district including climatic and soil conditions, land use, size and type of farm-
ing, and conservation problems as they existed when the work plan was prepared.

The Program of Work should be reviewed annually and revised whenever it becomes outdated as a result of 
changing methods of farming, new techniques for meeting conservation problems, or as new information such 
as more accurate soils surveys become available.   

Plan of Operations and Calendar of Work:   After the Program of Work has been reviewed and revised if neces-
sary, a plan of operation for the next year should be developed. This plan should include the items which will 
receive the major emphasis in the education and operation program for the coming year. 

MOVING FORWARD AS A BASIN:

To accomplish a comprehensive approach to resource management with conservation issues in mind, efforts 
will need to continue in the following areas:

Information/data sharing and management between the various jurisdictions.  Where data does not ex-· 
ist, new databases may need to be developed and maintained.
Communication and coordination between various jurisdictions in the area of land resources manage-· 
ment and soil conservation.
Work towards full coverage of Conservation Districts throughout the entire Red River Basin.· 
Issues to be studied on a watershed basis with watershed studies identifying key priorities to be ad-· 
dressed.
Re! nement of existing bene! cial management practices and development of new bene! cial manage-· 
ment practices to increase their effectiveness and reduce impacts on the environment.

www.redriverbasincommission.org

Red River Basin Commission 
119 South 5th Street • Box 66
Moorhead, MN  56561-0066
Phone: 218-291-0422 • Fax: 218-291-0438
staff@redriverbasincommission.org

Red River Basin Commission
206 - 309 Hargrave Ave.
Winnipeg, MB R3B 2JB
Phone: 204-982-7250 • Fax: 204-982-7255

The Red River Basin Commission 
(RRBC) is a group of people from 
the Red River Basin working to-
gether to achieve common goals for 
water protection and management.


