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Executive Summary  
Introduction 

¢ƘŜ wŜŘ wƛǾŜǊ ƻŦ ǘƘŜ bƻǊǘƘ όάwŜŘ wƛǾŜǊέύ .ŀǎƛƴ ƛǎ ŀǇǇroximately 48,000 square miles (124,000 km2) in 

size and includes the U.S. states of South Dakota, North Dakota, and Minnesota and the Canadian 

province of Manitoba. The Red River forms the boundary between Minnesota and North Dakota; 

roughly 20,000 mi2 (52,000 km2) of the basin is in North Dakota and 17,000 mi2 (44,000 km2) is in 

Minnesota. The basin is approximately 10,000 mi2 (30,000 km2) in Manitoba. The South Dakota portion 

of the basin is roughly 600 mi2 (1,500 km2).  Figure ES-1 shows a map of the basin. 

Various water supply studies have indicated that water demand may equal or exceed supply in 

significant portions of the basin during drought conditions (MN DNR, 1987; IISD, 2005; USBR, 2007). This 

document discusses water conservation approaches and the potential to reduce demand for water as a 

ƳŜŀƴǎ ǘƻ ƛƳǇǊƻǾŜ ǘƘŜ ōŀǎƛƴΩǎ ǊŜǎƛƭƛŜƴŎȅ ŀƴŘ ƳƛǘƛƎŀǘŜ ǘƘŜ ƛƳǇŀŎǘǎ ƻŦ ŘǊƻǳƎƘǘΦ ²ƻƭŦŦ ŀnd Gleick (2002) 

ǇǊƻǇƻǎŜŘ ŀ άǎƻŦǘ ǇŀǘƘέ ŀǇǇǊƻŀŎƘ ŦƻǊ ǿŀǘŜǊ ŎƻƴǎŜǊǾŀǘƛƻƴΦ ²ƛǘƘ ǎƻŦǘ ǇŀǘƘΣ ǿŀǘŜǊ ŎƻƴǎŜǊǾŀǘƛƻƴ involves 

supplying the same or comparable services with reduced water use. Inclusion of economic, social, and 

ecological sustainability in water planning is a critical component. This includes maintaining existing and 

future business vitality of a community, ensuring that all community residents have access to water, and 

important habitat needs are met. The goal of this report is to identify water conservation approaches 

that have the goal of maintaining the same level of residential and business services with reduced water 

use. While several communities are evaluated as representative of the basin, the report is not intended 

as a water conservation plan for any given community. 

Population and Business Profiles 

Sixteen representative communities in the Red River basin were evaluated for water conservation 

potential. Two of these communities are located in Manitoba, and includes a water cooperative 

composed of multiple municipalities; nine communities were located in Minnesota and five 

communities in North Dakota. Table ES-1 shows the current census population of representative 

communities and historic rates of population growth. In some communities, extended population 

projections to the year 2050 were available. The populations of some communities have been declining, 

although the combined population has been increasing.  

Business census information was collected from the U.S. Census Bureau for U.S. communities. Figure ES-

2 shows the types of businesses and Figure ES-3 shows the historic rates of growth of these businesses. 

Sales, services, and health care-social services made up the majority of businesses in the representative 

communities. Overall, health care and social services had the highest growth rates followed by service-

related businesses. Sales-related businesses were mostly unchanged over the past ten years. The overall 

growth of businesses follows population growth patterns. Communities with declining population 

generally have declining number of businesses. However, it was not uncommon to have increases in 

health care and social service businesses even when population has decreased. 
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Note: This figure was originally produced in color. Reproduction in monochrome may result in loss of information. 

Figure ES-1. Map of the Red River Basin 
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Table ES-1. Current, Historic, and Projected Population Growth of Representative Communities 

Location Most Recent Census 
Population 

Historic Rate of 
Population 

Growth/Decline 
[% per year] 

Projected 
Population in Year 
2050 (if available) 

PVWC (MB) 36,465 +0.7% Not Available 

Selkirk (MB) 9,515 -0.2% Not Available 

Breckenridge (MN) 3,559 -0.4% 2,540 to 3,600 

Crookston (MN) 8,192 +0.1% 6,840 to 8,460 

Detroit Lakes (MN) 7,558 +0.3% Not Available 

East Grand Forks (MN) 7,501 -1.4% 7,470 to 9,800 

Fergus Falls (MN) 13,471 +0.6% 12,040 to 23,140 

Moorhead (MN) 35,178 +0.02% 37,394 and 50,245 

Pelican Rapids (MN) 2,374 +2.3% 2,120 to 4,080 

Perham (MN) 2,559 +1.6% 2,290 to 4,400 

Thief River Falls (MN) 8,410 +0.3% Not Available 

Fargo (ND) 90,599 +2.0% 106,390 to 204,300 

Grand Forks (ND) 49,321 -0.04% 60,000 to 83,800 

Harvey (ND) 1,989 -1.2% Not Available 

Valley City (ND) 6,826 -0.5% 5,220 to 6,500 

West Fargo (ND) 14,940 +1.9% 17,340 to 33,900 
Sources: U.S. Census Bureau, 2000. Statistics Canada, 2006. USBR, 2007. 
Notes:  

Historic rate of population growth is calculated between respective national census years (1990 and 2000 for the U.S. and 1991 and 
2006 for Canada). 
Moorhead service population includes the town of Dilworth and Oakport Township. Most recent Moorhead service population 
estimate was 41,089 (U.S. Census, 2009 and Cliff McLain, 2010). USBR population projections adjusted proportionally for Dilworth 
and Oakport populations. 

 



 
Red River Basin Water Conservation for Residential, Municipal, Commercial, and Industrial Needs - March 2010 

pw://PWAPPOMA001:NorthCentral_Omaha/Documents/D{df463e3c-4c29-4a9e-80a0-30fe98954a5f} 4 

Figure ES-2. Proportion of Business Types from Representative Communities 

 
Source: U.S. Census Bureau, 2007. 

Figure ES-3. Annual Growth of Businesses from Representative Communities 

 
Source: U.S. Census Bureau, 1998 to 2007. 
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Historic Water Use 

Water use was collected for each representative community. Information was generally collected from 

1990 to 2007, although the availability of data varied over the basin. Winter water use, defined here as 

the months of November to March, tends to show indoor residential water use and non-agricultural 

business and industries. Water use typically peaks in summer months, defined here as the months of 

April to October. This increased use is associated with outdoor landscape irrigation and agricultural 

businesses. 

Water use during winter months range from 62 U.S. gallons per person per day (gcd) (232 litres per 

person per day, lcd) in Manitoba to approximately 130 to 150 U.S. gcd (491 to 574 lcd) in the Minnesota-

North Dakota metropolitan areas. Some rural communities reported higher uses. In some communities 

(for example Manitoba), summer water use is not particularly different from winter use. Other 

communities have distinctive summer use which is indicative of irrigation activities. Table ES-2 

summarizes the water use. 

Drought can have a significant impact on water use, with drier years having higher water needs. Using 

climate data from 1931 to 2007, the potential impacts of past drought events were examined. Maximum 

peak summer month water use was estimated from past droughts and range from approximately 80 to 

260 U.S. gcd (310 to 976 lcd). Table ES-3 projects potential water use in past droughts. 

 

Table ES-2. Historic Winter and Peak Summer Month Water Use 

Location Winter Use 
U.S. gcd (lcd) 

Summer Use 
(Peak Month) 
U.S. gcd (lcd) 

PVWC 62 (232) 50 - 79 (188 - 299) 

Selkirk 79 (299) 82 ς 106 (310 - 401) 

Breckenridge 73 (278) 105 - 156 (398 - 592) 

East Grand Forks 130 (491) 162 - 261 (612 - 986) 

Moorhead 124 (469) 136 - 229 (514 - 867) 

Fargo 99 (374) 137 - 275 (519 - 1,039) 

Grand Forks   

Residential 31 (118) 51 - 117 (194 - 443) 

Commercial and Institutional 52 (195) 58 - 90 (220 - 341) 

Air Force Base 6 (23) 10 - 24 (38 - 91) 

Industrial 35 - 48 (134 - 181) 

Unaccounted/unmetered 8 - 15 (29 - 58) 

Total 152 (574) 155 - 258 (589 - 976) 

Valley City 91 (343) 125 - 238 (472 - 902) 

West Fargo 79 (298) 105 - 213 (399 - 808) 
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Table ES-3. Estimated Water Use in Past Droughts 

Location Peak Estimated Annual Use Peak Estimated Monthly Use 

U.S. gcd (lcd) Year(s) U.S. gcd (lcd) Date 

PVWC (MB) 65 (246) 1936, 1952, 
1988, 2006 

75 (283) August  1961 

Selkirk (MB) 91 (344) 2006 104 (393) August 1961 

Breckenridge 
(MN) 

88 (333) 1934, 1970, 
1976, 1980 

134 (507) August 1993 

East Grand Forks 
(MN) 

173 (655) 1976 261(988) July 1936 

Moorhead (MN) 147 (556) 1980 195 (738) May 1980 

Fargo (ND) 150 (568) 1976 244 (924) August 1976 

Grand Forks (ND) 176 (666) 1976 222 (840) July 1936 

Valley City (ND) 118 (447) 1952 174 (659) July 1936 

West Fargo (ND) 120 (454) 1976 194 (734) August 1976 

 

Water Conservation Approaches 

Common water conservation approaches and typical water savings for residential indoor and outdoor, 

commercial, industrial, and institutional uses were examined. For residential conservation, the 

application of low flow fixtures and appliances, leak and energy loss prevention was examined. Outdoor 

lawn irrigation included the planting of drought-resistant plants (xeriscaping), the use of efficient 

irrigation methods, and rainwater harvesting. In the U.S., certain low-flow fixtures and appliances have 

been mandated in new spaces since 1994. Manitoba has been consulting with stakeholders in adapting 

provincial plumbing code to include water efficient residential fixtures. 

WaterSmart Manitoba is a provincial water conservation initiative to help Manitobans reduce water use 

today and for future generations. This initiative is designed to make the people aware of how they 

consume water and educate people about ways to cut back the consumption and fixing leaks on the 

ǿŀǘŜǊ ǎǳǇǇƭȅ ǎȅǎǘŜƳ ŦƻǊ ŎƻƴǎŜǊǾƛƴƎ ǿŀǘŜǊΦ ¢ƘŜ ƛƴƛǘƛŀǘƛǾŜΩǎ ŦƛǊǎǘ ŦƻŎǳǎ ƛǎ ƻƴ ǇǊƻƎǊŀƳƳƛƴƎ ŦƻǊ ǎƛƴƎƭŜ ŦŀƳƛƭȅ 

residential households and in time will provide programs for other water use sectors such as agriculture, 

municipal and commercial. WaterSmart residential program encompassed four components: (i) public 

awareness and education; (ii) incentives for the purchase of low-flow toilets; (iii) consultation and 

regulation development on the prohibition of the sale of high-consumption water fixtures; (iv) targeted 

assistance for lower-income, single-family households. The residential program currently 

saves/conserves about 273 million litres of water annually in Manitoba. 

Water conservation potential for commercial and industrial water use can vary from business to 

business. Often business water needs and processes can be unique, requiring detailed conservation 

review that fits business plans. Based on literature information, the typical potential for business 

conservation ranges from 16% to 30% savings depending on the type of business. 
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Finally, distribution losses can occur in the distribution system prior to delivery to the customer location. 

Not all distribution losses are real losses; some may be unmetered authorized uses or errors in 

measurements. Reducing the real losses from distribution system leaks can provide for conservation. 

Within Minnesota, state water conservation plans call for a maximum rate of 9% unaccounted loss; 

conservation potential can be estimated for communities with loss rates exceeding this amount.  

Potential water savings were evaluated for several conservation approaches. If full community 

participation3 in a water conservation program is considered, residential outdoor conservation has the 

greatest potential. On average, the use of drought resistant landscape vegetation and efficient irrigation 

could result in a 20 U.S. gcd (76 lcd) savings in summer use. Commercial and industrial conservation 

could result in an average of 11 U.S. gcd (42 lcd) savings. Residential indoor conservation from adopting 

low-flow fixtures, appliances and leak and energy loss prevention could result in a 9 U.S. gcd (34 lcd) 

savings. Finally, in communities having more than a 9% unmetered or unaccounted loss, a 5 U.S. gcd (19 

lcd) savings could be provided assuming these are real losses.  

A conservation program might not have full participation in a community. When partial participation4 in 

a water conservation program is assumed, residential outdoor potential savings is significantly less. The 

higher cost and presumed limited adoption of drought resistant landscaping might result in a 2 U.S. gcd 

(8 lcd) savings. Residential indoor conservation under partial participation is similar to full participation, 

with an estimated 8 U.S. gcd (30 lcd) savings. Commercial and industrial savings were estimated at an 

average of 7 U.S. gcd (26 lcd). Full participation in unaccounted and unmetered loss reduction was still 

assumed. 

Figure ES-3 shows the potential conservation savings, assuming full and partial conservation program 

participation. 

                                                           
3
 Full community participation is defined as every home and business adopting all described conservation 

measures 

4
 For this report, partial community participation is defined as: a maximum adoption of residential indoor low-flow 

fixtures and appliances of 90%; Insulation of hot water pipes and reduction of consumer leaks at a maximum 

adoption rate of 90%; 10% of homes adopt xeriscaping and other irrigation conservation measures; approximately 

60% of businesses participate in detailed water audits and associated conservation efforts. The reduction of 

unmetered and unaccounted losses is not assumed to be impacted by a reduced participation as these activities 

are routine maintenance or part of Capital Improvement Programs (CIPs). 
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Figure ES-4. Estimated Water Conservation Potential Assuming Full (top) and Partial (bottom) 

Conservation Program Participation 
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The following recommendations are suggested to promote and enhance regional water conservation in 

the Red River basin: 

1. Education, awareness, incentives and regulations for water conservation are essential and should be 

considered for basin communities. 

 

2. For outdoor water conservation, full community participation is recommended.  An outdoor 

conservation program may include adopting Xeriscaping (planting drought tolerant plants), drip 

irrigation, rain water harvesting, and water use scheduling. These have the largest potential for 

water savings but are assumed to be the most difficult to implement.  

 

3. A review is suggested to determine the role that existing conservation, water laws and policies, 

drought and other water use ordinances, water rates, or private groundwater use may have. The 

current community outdoor watering restrictions, particularly those contained in emergency 

drought management ordinances, should be reviewed and adapted when needed for improved 

effectiveness. 

 

4. For indoor water conservation programs, full community participation is recommended. The most 

effective conservation such as low-flow fixtures and appliances and other measures, such as retrofit 

on resale, should be promoted to provide gradual indoor water conservation improvements. 

 

5. Further review is recommended of existing business, agricultural, and other water conservation 

plans.  Potential conservation approaches, such as use of reclaimed non-potable water (known as 

άgreyέ ƻǊ άƎǊŀȅέ water systems), should also be reviewed. Business planning strategies that provide 

sustainable employment for communities, particularly those with declining population, should be a 

component of water conservation planning programs. Key emerging business sectors for the basin, 

in particular health care and social services, should be a key part of commercial and industrial water 

conservation planning. 

 

6. Programs to reduce actual losses in water distribution systems should be supported. Detailed loss 

analysis can be undertaken to develop target loss rates and refine estimates of real losses in 

distribution systems. Communities with declining populations may have higher 

unaccounted/unmetered losses due to reductions in water system funding, although further 

research is required to establish this linkage. This may indicate a need for additional financial or 

government assistance to maintain and improve distribution systems for communities facing 

declining water sales. 

 

7. A Pilot study for outdoor water conservation should be considered in the Red River Basin, based on 

FargoΩǎ experience, to determine any value and benefit based on existing summer water use. 
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8. A Pilot study on the άǎƻŦǘ ǇŀǘƘέ approach to water conservation should be considered for 
communities within the Red River Basin.  

 
9. Further conservation can be achieved through proper valuation of the real cost of water supply and 

appropriate ά²ŀǘŜǊ tǊƛŎƛƴƎέ policies, with consideration of economic impacts to customers. 
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1. Purpose and Scope 
¢ƘŜ wŜŘ wƛǾŜǊ ƻŦ ǘƘŜ bƻǊǘƘ όάwŜŘ wƛǾŜǊέύ Basin is approximately 48,000 square miles5 (124,000 km2) 

and includes the U.S. states of South Dakota, North Dakota, and Minnesota and the Canadian 

province of Manitoba. The Red River forms the boundary between Minnesota and North Dakota; 

roughly 20,000 mi2 (52,000 km2) of the basin is in North Dakota and 17,000 mi2 (44,000 km2) is in 

Minnesota. The basin is approximately 10,000 mi2 (30,000 km2) in Manitoba. The South Dakota 

portion of the basin is roughly 600 mi2 (1,500 km2).  Figure 1 shows a map of the basin. 

Responding and preparing for drought can take many forms, including increasing water supplies, 

reducing water needs by conserving water, and mitigating drought impacts. The Red River Valley 

Water Supply Project (USBR, 2007) examined the potential of increasing water supply along with 

select municipal water conservation. The development of additional water supplies, as with the Red 

River Valley Water Supply Project, may not be possible in the short term. During this time, the risk of 

drought and hazards from associated impacts will remain and possibly increase as basin population 

and water needs change.  

This document discusses water conservation approaches and the potential to reduce demand for 

water as a means to improve the bŀǎƛƴΩǎ ǊŜǎƛƭƛŜƴŎȅ ŀƴŘ ƳƛǘƛƎŀǘŜ the impacts of drought. Water 

conservation has in the past been framed in terms of demand management: approaches to reduce 

demand rather than increase supply. Wolff and Gleick (2002) noted that often demand management 

was approached through economic means. The benefit obtained through certain water use was 

weighed against the cost of providing this water. In traditional demand management approaches, 

certain water uses may be priced above the benefit obtained to reduce water use.  

Wolff and Gleick ǇǊƻǇƻǎŜŘ ŀ άǎƻŦǘ ǇŀǘƘέ ŀǇǇǊƻŀŎƘ ŦƻǊ ǿŀǘŜǊ ŎƻƴǎŜǊǾŀǘƛƻƴ as an alternative. Figure 2 

contrasts the differences between the soft path approach and traditional supply planning or 

demand management. Supply planning projects future demand needs and compares this with 

existing and future water supplies. As demands exceed existing supplies, future supplies are 

scheduled to become part of the water distribution system. Demand management focuses on 

economic measures that provide incentives to conserve water with improved efficiency or water 

pricing. With soft path, water conservation examines how the same or comparable services can be 

provided with reduced water use. The role of water planning on economic, social, and ecological 

sustainability is a critical component. This includes maintaining existing and future business vitality 

of a community, ensuring that all community residents have access to water, and important habitat 

needs are met. The concepts behind soft path of water conservation are paralleled in guidelines 

described by the American Water Works Association (AWWA, 2006) and the U.S. Environmental 

Protection Agency (USEPA, 1998). 
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Note: This figure was originally produced in color. Reproduction in monochrome may result in loss of information. 

Figure 1. Red River of the North Basin 
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Source: Brandes and Brooks, August 2007 

Figure 2. Water Planning Approaches 

 

This report discusses the current state of water use from representative public water supplies in the 

Red River basin. Water conservation approaches that have the goal of maintaining the same level of 

residential and business services with reduced water use are discussed. While several communities 

are evaluated as representative of the basin, the report is not intended as a water conservation plan 

for any given community. 
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2. Basin Characteri stics 
Sixteen representative public water supplies were selected for water conservation evaluation. These 

public supplies are located over three jurisdictions of Manitoba, Minnesota, and North Dakota. The 

selection of these representative communities was based on the watersheds with the highest 

permitted and reported domestic, commercial, municipal, and industrial water uses. The City of 

Winnipeg was not included in this study as its water supply is obtained from Shoal Lake. Figure 3 

shows the watersheds with the highest permitted public water supply use in the basin. Figure 4 

provides a map showing the location of the selected representative communities, which are: 

 

 Manitoba 

o Pembina Valley Water Cooperative6 

o City of Selkirk 

 Minnesota 

o City of Breckenridge 

o City of Crookston 

o City of Detroit Lakes 

o City of East Grand Forks 

o City of Fergus Falls 

o City of Moorhead, including Dilworth and Oakport Township 

o City of Pelican Rapids 

o City of Perham 

o City of Thief River Falls 

 North Dakota 

o City of Fargo 

o City of Grand Forks, including the Grand Forks Air Force Base 

o City of Harvey 

o City of Valley City 

o City of West Fargo 

 

This section describes the characteristics of the population, housing, and business character of each 

representative community. 

 

                                                           
6
 The Pembina Valley Water Cooperative (PVWC) is a water cooperative which supplies water to 18 member 

municipalities and one First Nation. Member municipalities are: the city of Altona; portions of the city of Carman; 

the Rural Municipality (RM) of Dufferin; the city of Emerson; RM Franklin; the city of Gretna; RM Grey; RM 

Montcalm; portions of the city of Morden; RM Morris; the city of Morris; the city of Plum Coulee; RM Rhineland; 

RM Roland; the city of St. Claude; RM Stanley; RM Thompson; and portions of the city of Winkler. The First Nation 

of Roseau River, although not a formal member, receives water supply from the cooperative. 
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Sources:  

Manitoba Water Stewardship Water Licensing; Minnesota Department of Natural Resources Division of Waters Water Permits; 

North Dakota State Water Commission  

Notes:  

Reported and licensed use includes both surface and groundwater water sources. 

Average reported use is available data from 1988 to 2006. Reported historic use is from North Dakota State Water Commission and 

Minnesota Department of Natural Resources. No reported historic use data is available for Manitoba or South Dakota. 

This figure was originally produced in color. Reproduction in monochrome may result in loss of information. 

Figure 3. Public Water Supply Permits and Reported Historic Use by Watershed 



 
Red River Basin Water Conservation for Residential, Municipal, Commercial, and Industrial Needs - March 2010 

pw://PWAPPOMA001:NorthCentral_Omaha/Documents/D{df463e3c-4c29-4a9e-80a0-30fe98954a5f} 16 

 
Note: This figure was originally produced in color. Reproduction in monochrome may result in loss of information. 

Figure 4. Locations of Representative Communities 
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2.1. Sources of Water  
Public water supplies obtain water from diversions from groundwater and surface water, the latter 

of which includes rivers, lakes, and reservoirs. Figure 5 provides the location of key water supply 

features. Conjunctive use is also used in some communities in which both surface and groundwater 

are utilized. 

The proportion of water that public water supplies obtain from surface and ground waters is 

provided in Figure 6. While South Dakota has the lowest amounts of public water supply, it has the 

highest proportion of water supply from groundwater at approximately 90% of total permits. 

Minnesota has the second highest proportional use of groundwater at 60% of the total permits. As 

of January 2010, approximately 75% of all municipal projects in the Manitoba portion of the Red 

River Basin are sourced from groundwater.  However, these projects tend to be smaller in nature 

than their surface water counterparts and represent approximately 50% by volume of water 

allocated (about 10, 000 dam3 or 8,100 acre-feet).About 63% of the surface water volume allocated 

in the Manitoba portion of the basin (6,300 dam3 or 5,100 acre-feet) is from the main stem of the 

Red River between the US border and Winnipeg. Selkirk uses groundwater exclusively as a supply. 

PVWC has three surface water treatment plants: one at Stephenfield Reservoir and two on the Red 

River.  

Surface water is used for approximately 90% of North Dakota public water permits. In addition to 

the naturally occurring flow in various rivers, storage reservoirs are also used to supplement supply. 

Regulated reservoirs or lakes in the basin include Lake Traverse in the Bois de Sioux watershed, Lake 

Ashtabula in the Sheyenne River watershed, Lake Orwell in the Otter Tail River watershed, and the 

Upper and Lower Red Lakes in the Red Lake River watershed. These reservoirs serve multiple 

purposes, including habitat, water supply, flood control, water quality enhancement, recreation, and 

tribal water rights. A reservoir is currently being constructed near Morris, Manitoba for 

supplemental water supply for the PVWC. Table 1  lists the conservation, flood control, and total 

storage for reservoirs in the basin. 

A portion of reservoir storage is reserved for water supply. This portion is called the conservation 

pool and may be permitted to specific parties. To fill the conservation pool, a water right or permit is 

needed from the respective jurisdiction the reservoir is located in. This permit can include 

information such as priority of water use, the rate of water withdrawal, and the total annual amount 

of water that may be stored. A storage permit might also specify the months of the year water can 

be accumulated.  

When supplemental water is needed, a permit holder will make a call for water to the respective 

dam operator. Storage flows resulting from storage releases are considered separately from stream 

flows generated from natural runoff. Stream flows attributed to natural runoff are distributed to all 

permit holders on the basis of their priority to the water. Stream flows attributed to a storage 

ŀŎŎƻǳƴǘ ǊŜƭŜŀǎŜ ŀǊŜ ƭŜƎŀƭƭȅ ǇǊƻǘŜŎǘŜŘ ǳǇ ǘƻ ǘƘŜ ǊŜǎǇŜŎǘƛǾŜ ŀŎŎƻǳƴǘ ƘƻƭŘŜǊΩǎ Ǉƻƛƴǘ ƻŦ ŘƛǾŜǊǎƛƻƴΦ hƴŎŜ 

storage water is used, the return flows are considered part of the natural runoff and distributed 

downstream to all permit holders. 
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Note: This figure was originally produced in color. Reproduction in monochrome may result in loss of information. 

Figure 5. Red River Basin Map 
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Sources:  

Manitoba Water Stewardship Water Licensing; Minnesota Department of Natural Resources Division of Waters Water Permits; 
North Dakota State Water Commission  

 

Figure 6. Sources of Water for Public Water Supplies in the Red River Valley 

Table 1. Reservoirs in the Red River Basin 

Reservoir Conservation Storage 
[acre-feet]  

Flood Control Storage 
[acre-feet]  

Total Storage 
[acre-feet]  

Lake Traverse Primarily used for flood control 179,967 

Lake Ashtabula 70,600 30,700 157,500 

Lake Orwell 8,300 5,700 14,000 

Upper and Lower Red 

Lakes 

Limited release to no 

more than 50,000 ac-ft/yr  

n/a 2,443,157 

Homme n/a n/a 3,905 

Maple River n/a 60,000 60,000 

Morris  286 million imperial 

gallons (1,056 ac-ft) 

n/a 1,056 

Source: U.S. Army Corps of Engineers, Available on-line at: http://www.mvp.usace.army.mil/. Moore Engineering, "Taming the Lower Sheyenne 

River", Minnesota Water Resources Conference, 2008. Altona Echo, September 2008.Gordon Martel, personal communication, February 8, 

2010. 






















































































































































































































