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WATER SUPPLY WORKING GROUP REPORT 

EXECUTIVE SUMMARY 
There is a strong, identified need for a basin approach in developing a drought strategy for the Red River 
of the North Basin, which include identifying ways of increasing water supply.  The Red River Basin is a 
semi-arid watershed with limited and sporadic precipitation.  Within the basin there are limited surface 
and ground water resources.  The demands on these available water resources have the potential to 
outstrip the availability based on growth and an extended dry cycle.   

A basin approach to explore what 
can be done, within the current 
framework of existing jurisdictional 
realities, is of the utmost 
importance.  The basin entities 
need strategy and implementation 
guidelines to address dry cycle 
stresses that exceed the status quo 
approaches now in effect. 

While current approaches contain 
elements of drought mitigation 
management in various forms, 
there is no formalized coordinated 
or comprehensive basin approach.  
It is recommended that a basin 
approach be initiated, which will 

bring together diverse stakeholders to discuss and develop plans and strategies to reduce drought 
susceptibility of the basin.  Rapid drought recovery will be a key component of this strategy.  This 
approach combines strategies outlined in local and regional plans in the basin, with consideration given 
to multiple uses.  The primary goal of this strategy is increased and enhanced drought cooperation and 
coordination between basin entities. 

 

 

Lake Ashtabula and Baldhill Dam, North Dakota Lake Ashtabula, 
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WATER SUPPLY WORKING GROUP REPORT 

1 INTRODUCTION  
The U.S. Army Corps of Engineers (Corps) St. Paul District, in partnership with the North Dakota Red 
River Joint Water Resource District, the Minnesota Red River Watershed Management Board (RRJWRD) 
and the Red River Basin Commission (RRBC) has developed a Comprehensive Watershed Management 
Plan (CWMP)—a deliverable under the Corps’ specifically-authorized Red River Basin Feasibility Study 
(Feasibility Study)—for the Red River of the North Basin (also known as Red River Basin and RRB).  

Flooding is currently thought of as the most common water issue in the Red River Basin.  However, 
drought is also a reality for the basin.  Various water supply studies have indicated that demand may 
equal or exceed supply in significant portions of the basin during dry conditions.  There are currently 
numerous activities and efforts in the basin that address drought situations.  These range from overall 
response approaches at the state and province level to specific operational plans at the local level.  
Millions of dollars have been spent on these activities and efforts, yet there is currently no basin-wide 
strategy that incorporates existing plans into a coordinated approach.  In the past, coordinated efforts 
between specific jurisdictions and water users during given drought events resulted in workable 
solutions to water shortage. 

The definition of Water Supply is “an adequate supply of both ground and surface water.”  Uses include 
domestic, agriculture, wildlife/fisheries and industrial, coupled with when we need it and where we 
need it. 

1.1 Framework 
The Red River Basin CWMP framework is based upon the vision, goals and objectives outlined in the 
RRBC’s Red River Basin Natural Resource Framework Plan (NRFP) and supporting inventory reports.  
These reports, completed in 2005, were developed with extensive stakeholder input and regional 
participation and using the best available data in the watershed.  The CWMP builds upon this effort with 
a focus on six major resource areas:   

1. Flood Risk Management and Hydrology 
2. Fish, Wildlife and Ecosystem Health  
3. Water Quality  
4. Water Supply  
5. Recreation  
6. Soil Health   

This working group report summarizes the Water Supply focus area.  
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1.2 Red River of the North Watershed 
The Red River Basin is an international, multi-jurisdictional watershed of 45,000 square miles, with 80 
percent of the basin lying in the United States and 20 percent in Manitoba (MB), Canada (Figure D-1).  
Eighteen Minnesota counties, twenty-two North Dakota counties, two South Dakota and one Canadian 
province lie wholly or partially in the basin. The economic impact of the basin, from both urban-
generated activity and a vibrant agricultural economy, is significant. This basin is home to more than half 
a million people and serves as a jobs, education and medical hub, in addition to a world-renowned 
agricultural producer. 

 

1.3 Working Group Process 
Six working groups corresponding to each of the six CWMP resource areas were formed. The six CWMP 
groups worked closely with the existing RRBC’s NRFP working groups.  A subject matter expert from the 
Corps was identified for each working group to serve as the secretary.  The secretary role has the 
primary responsibility for writing the report.  Each coordinating committee also included a facilitator or 
chair, in addition to subject matter experts from other agencies or stakeholder groups.     

Each of the six resource areas collaborated with existing NRFP working groups to perform iterations of 
the Corps’ 6-step planning process and develop recommendations for each area.  The collaboration and 
integration of the CWMP working groups and the RRBC’s NRFP working groups was done to economize 
efforts, leverage local resources, ensure collaborative stakeholder involvement, generate a broad set of 
solutions for multiple stakeholders and ultimately lead to 
comprehensive long-term recommendations and 
actionable solutions for the basin. 

Over the course of two years, the working groups held 
various meetings to work through the 6-step planning 
process described in Economic and Environmental 
Principles and Guidelines for Water and Related Land 
Resources Implementation Studies (1983) and the 
Planning Guidance Notebook ER 1105-2-100 (April 2000).  
The six steps in the iterative plan formulation process 
are:  

1. Specify the water and related land resources 
problems and opportunities of the study area; 

2. Inventory and forecast existing conditions; 
3. Formulate alternative plans;  
4. Evaluate alternative plans;  
5. Compare alternative plans; and 
6. Select the recommended plan.    

 

 

 

Dock at Lake Ashtabula, North Dakota 
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Figure D-1: Red River of the North Basin 

 

  



Red River of the North – Comprehensive Watershed Management Plan June 2017 
Appendix D – Water Supply 

D - 4 

1.4 Water Supply Working Group Composition  
A variety of stakeholders, representing local, state, and other federal agencies, as well as varied 
jurisdictional representation from North Dakota, Minnesota and Manitoba were included on each 
working group. A list of agencies involved with the Water Supply working group is provided below. 

• City of Winnipeg, Water and Waste Department  
• Moorhead Public Service, Water Division 
• North Dakota State Water Commission 
• Pembina Valley Water Cooperative 
• RRBC 
• U. S. Army Corps of Engineers 

2 BACKGROUND 

2.1 Drought Definitions 
Drought is caused by a lack of precipitation over a given 
amount of time.  Drought can be described in several ways 
as it unfolds: 

• Meteorological:  Reduction in amount of 
precipitation over time.  This can be accompanied 
by increased temperatures and evaporation. 

• Agricultural:  Reduction in soil moisture content, generated by meteorological drought 
conditions. 

• Hydrological:  Reduction in streamflow, surface storage, lakes, reservoirs and aquifers.  

At any time during these types of droughts, a “socioeconomic drought” can occur: 

• Socioeconomic:  Deficits of precipitation, soil moisture, streamflow, groundwater and reservoir 
conditions generate a reduction in economic goods and alterations to lifestyles and effects to 
individual property. 

There are many different methods to measure droughts, including Palmer Drought Severity Index, 
Streamflow Drought Index, and Reservoir Level Drought Index.  These methods are described in Section 
2.1.2.  The methods might not all agree on the severity of the drought; if this is the case the drought 
phase that the majority of the indicators point to will be the declared drought phase. 

 Type  

Drought is caused by a reduction in precipitation over an extended amount of time.  Determining when 
a drought starts, ends and the severity of drought is complex.  Drought can be described as a range over 
which the duration and extent of lack of precipitation expands.  A reduction in the amount of 
precipitation received over time is referred to as a “meteorological drought.”  A meteorological drought 
can occur without immediately impacting streamflow, groundwater amounts, or people’s lifestyles.  If a 
meteorological drought continues, it will eventually begin to affect other water resources. 

Evaporation is continually taking place from soil.  Some of this evaporation is generated as plants take in 
moisture through roots and transpire through leaves.  This process, called “evapotranspiration,” is 
critical to keep plants alive and growing.  Soil moisture will relatively quickly become depleted due to 
reduction in precipitation and continued or increased consumptive use from plant evapotranspiration.  

Drought is caused by a lack of 
precipitation over a given amount of 

time 
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This type of drought condition is an “agricultural drought.”  If agricultural drought continues, plants will 
begin to protect themselves by reducing their water use, which can potentially reduce crop yields. 

Rainfall also recharges groundwater aquifers through infiltration of the soil and runoff into streams and 
rivers.  Once groundwater and surface waters are significantly impacted by lack of precipitation, a 
“hydrologic drought” occurs.  A minor drought may affect small streams, causing low flows or drying.  A 
major drought could impact surface storage, lakes and reservoirs, affecting water quality and causing 
municipal and agricultural water supply problems.  Aquifer declines can range from a quick response 
(shallow sand) to impacts extending over multiple years.  Impacts can include depletion of shallow depth 
wells, drying of farm dugouts, and changes to ground water quality.  The surface water and groundwater 
processes are generally not influenced as easily as with an agricultural drought, but will appear over 
time. 

At any time during these types of droughts, a “socioeconomic drought” can occur.  Deficits of 
precipitation impacting agricultural, industrial, commercial, municipal, and other sectors generate a 
reduction in an economic good, such as loss of production and subsequent loss of jobs.  Mandatory 
water conservation measures may come into effect, which can alter lifestyles. 

 Severity Classification – Measuring Drought 

Many researchers have developed approaches for measuring drought.  These measurements, known as 
drought indices, are useful both in determining when a drought begins and ends and also in knowing 
how severe a drought is.  One or a combination of drought indices are used in drought management 
plans to determine when to implement contingency measures.  

Palmer Drought Severity Index.  One drought index is the Palmer Drought Severity Index (PDSI).  To 
understand how the PDSI index works, Figure D-2 shows a block of soil.  The soil has a capacity to store 
moisture, called the Available Water Holding Capacity (AWHC).  Rainfall infiltrates into the soil and is 
held in the soil pores.  Plants remove moisture through evapotranspiration.  Under normal conditions, 
the rainfall is sufficient to keep an adequate amount of moisture in the soil for plant needs.  As drought 
develops, the soil moisture is reduced as rainfall cannot keep the soil recharged.  The PDSI provides a 
number that classifies the drought severity as a measure of soil moisture deficit, with extreme drought 
having a greater potential impact on plants.   
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Figure D-2: Water Budget Elements of the Palmer Drought Severity Index 

 

Palmer Drought Severity Index classifications are as follows and shown in Table D-1: 

• An Abnormally Dry Drought contains possible impacts such as: going into drought (short-term 
dryness slowing planting, growth of crops or pastures); or coming out of drought (some lingering 
water deficits; pastures or crops not fully recovered).    

• A Moderate Drought damages some crops/pastures, streams/reservoirs/wells are low and 
some water shortages are developing or imminent.  Voluntary water-use restrictions are 
requested.    

• A Severe Drought likely includes crop or pasture losses, and water shortages are common.  
Water restrictions are imposed.   

• An Extreme Drought has major crop/pasture losses with widespread water 
shortages/restrictions.   

• An Exceptional Drought has exceptional and widespread crop/pasture losses along with 
shortages of water in reservoirs/streams/wells creating water emergencies.  
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Table D-1: Palmer Drought Severity Index 

Drought Phase Palmer 
Drought Index 

Abnormally Dry -1.0 to -1.9 
Moderate Drought -2.0 to -2.9 
Severe Drought -3.0 to -3.9 
Extreme Drought -4.0 to -4.9 
Exceptional Drought -5.0 or less 

 

Streamflow Drought Index.  In addition to the PSDI, drought plans may look at streamflow and reservoir 
levels in order to measure a drought.  For example Fargo and Grand Fork, ND’s drought plans each look 
at multiple streamflow gages.  Current flow for each gage is compared against a table of past flows 
called exceedance flows (a 50 percent exceedance flow is the flow in the stream that is exceeded 50 
percent of the time).  Table D-2 shows the minimum exceedance flow that occurs for a given drought 
phase. 

 

Table D-2: Streamflow Statistics for Each Fargo/Grand Forks Drought Phase 

Drought Phase Minimum Streamflow 
Exceedance Amount 

1 – Normal Conditions Up to 65% 
2 – Drought Advisory 65% to 75% 
3 – Drought Watch  75% to 90% 
4 – Drought Warning 90% to 95% 
5 – Drought Emergency 95% or more 

 

Reservoir Level Drought Index.  Reservoirs and lakes in the Red River of the North Basin are used both 
for water supply and flood control.  For Fargo and Grand Forks drought plans, the water surface 
elevation for each reservoir translates into an available water supply amount.  As water surfaces decline 
the available water supply is lower.  The Fargo drought plan looks at the available water supply at 
Ashtabula, Orwell, and Lake Traverse.  The Grand Forks drought plan also includes the Upper and Lower 
Red Lakes.  A drought phase is determined for each reservoir as shown in Table D-3.   

 

Table D-3: Reservoir Elevations for Various Fargo/Grand Forks Drought Phases 

Drought Phase Minimum Water Surface Elevation In: 
Ashtabula Orwell Traverse 

1 – Normal Conditions 1265.5 to 1266.0 
 

1060.5 to 1064.0 
 

975.5 feet and 
 2 – Drought Advisory 1261.0 to 1265.5 

 
1057.0 to 1060.5 

 
975.0 to 975.5 feet 

3 – Drought Watch  1259.0 to 1261.0 
 

1053.5 to 1057.0 
 

974.5 to 975.0 feet 
4 – Drought Warning 1257.0 to 1259.0 

 
1050.0 to 1053.5 

 
974.0 to 974.5 feet 

5 – Drought Emergency Below 1257.0 feet Below 1050.0 feet Below 974.0 feet 
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2.2 Climate of the Red River of the North Basin1 
The Red River of the North Basin encompasses approximately 45,000 square miles including portions of 
eastern North Dakota, extreme northeastern South Dakota, northwestern and west-central Minnesota 
and southern Manitoba including the 3,800-square mile closed basin of Devils Lake.  The lakes in this 
region are extremely responsive to climate variability.  

The location of the Red River Basin, near the center of the North American Continent, has a great 
influence on its climate response to global forcing.  The Koeppen Modified system of climatic 
classification, which is based upon seasonal characteristics of temperature and precipitation, classifies 
the Red River Basin as a humid continental, cool summer climate.  The region characteristically has large 
fluctuations in daily, annual and diurnal temperatures.  This is also true for precipitation amounts from 
one year to the next. 

2.3 Drought History of the Red River of the North Basin 
Table D-4 is taken from the Red River Basin Immediate Drought Response Process Report and shows 
some of the historic droughts that have impacted the basin.  Indicators of drought show that the 
majority of the droughts in the basin last less than 12 months.  These drought events tend to be mild to 
moderate in severity and affect the northern portions of the basin most.  The next most frequent 
drought events last from 12 to 36 months and are severe-to-extreme in nature.  The impacts are 
throughout the basin during these droughts.  Droughts lasting more than 36 months are generally 
extreme in nature. 

  

                                                           
1 Text taken from the Red River Valley Climate Study (see references for more details on the report)   
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Table D-4: Red River Basin Historic Drought Events 

Drought Event Duration Maximum 
Severity (PDSI) 

Areas of Greatest 
Drought Intensity 

1897‒1898 13 to 20 
months 

Mild to moderate Southern ND; Southern MB 

1909‒1911 16 to 26 
months 

Severe to 
extreme 

Central ND and MN, Winnipeg Area 

1917‒1918 11 to 20 
months 

Moderate to 
severe 

Southern MB 

1929‒1942 
(the 1930s 
drought) 

102 to 151 
months 

Extreme Southern ND, MN, and Southeast MB 

1950‒1957 35 to 77 
months 

Moderate to 
severe 

Central ND and Southeast MB 

1960‒1965 21 to 37 
months 

Moderate to 
severe 

Northern ND, Southeast MB, Winnipeg 
Area 

1967‒1968 8 to 15 months Mild to severe Northern ND and MN, Southwest MB 
1974‒1979 20 to 56 

 
Extreme Northern ND, South MN, Southeast MB 

1979‒1982 11 to 37 
 

Extreme Central and Southern ND, Northern 
 1987-1992 43 to 59 

 
Extreme Southern ND and MN 

2006‒2007 2 to 19 months Moderate to 
severe 

Northern MN and ND; Winnipeg Area 

 

A tree ring study in Manitoba showed a drought in southern Manitoba around 1700 for several decades.  
To verify the tree ring record the authors looked at major flood years and saw a correlation between 
major floods and above-average wet conditions in the tree ring record.   

2.4 Existing Jurisdictional Water Laws  
State of Minnesota 

Water law in Minnesota follows the riparian doctrine. This doctrine is generally used in eastern 
jurisdictions. Historically, the risk of water shortages was low and water disputes tended to be on a local 
level. Under this doctrine, those using the public waters can generally do so provided that impacts to 
other users are avoided. As a result of the 1988 drought, Minnesota has developed a priority system for 
prioritizing the curtailment of water use during shortages. In Minnesota, six water use priority classes 
have been legislatively defined as: 

• First Priority: Domestic, residential and essential power production defined in a contingency 
plan; 

• Second Priority: Any consumptive use less than 10,000 U.S. gallons per day (gpd) 
• (38,000 liters per day); 
• Third Priority: Agricultural irrigation and production exceeding 10,000 gpd; 
• Fourth Priority: Power production in excess of the contingency plan; 
• Fifth Priority: Other uses in excess of 10,000 gpd; 
• Sixth Priority: Non-essential uses. 
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Lower priority water uses must avoid impacts to higher priority uses. Groundwater and surface water 
are managed in the same permit system. Groundwater pumping is also regulated to prevent long-term 
mining of aquifers and regulate local well interactions. 

State of North Dakota 

North Dakota water law is based on prior appropriation, which is generally used in western jurisdictions. 
Historically, the risk of water shortages is high and water disputes tend to be at a regional or basin level. 
In general, early settlement occurred on more desired lands, which tended to be on plains with better 
soils, longer growing seasons and closer access to established transportation and markets. Later 
settlement occurred on less desirable lands, which also tended to be upstream and closer to river 
headwaters. The later settlement water uses might jeopardize the earlier uses. To encourage private 
economic investment, the prior appropriation system issues rights to water users in a priority system 
based on the date an application to beneficially use water was received. Under this system, later 
permitted water users are sequentially denied water in favor of earlier appropriators in times of water 
shortage. 

Province of Manitoba 

Manitoba water law is based on prior appropriation doctrine. There appears to be several differences 
relevant to other prior appropriation jurisdictions in the basin. Priority, or precedent, dates are set 
based on when the application to utilize water is submitted rather than the date of historic use. Water 
licenses are generally not inheritable or transferable; for example, the sale of irrigated land may 
invalidate the associated license.  Manitoba also recognizes water use classes as a form of priority. The 
order (from highest to lowest priority) of water use class priority is: 

1. Domestic 
2. Municipal 
3. Agricultural 
4. Industrial 
5. Irrigation 

The class priority system is a secondary allocation mechanism used when multiple licenses are issued 
with the same precedent date. The term of licenses is not perpetual and requires renewal every 20 
years. Uses with higher priority classes can cause the rescinding of licenses of lower class priorities. 

2.5 Existing Regional Drought Plans  
State of Minnesota 

Drought management actions are triggered based on streamflow and drought conditions.  Streamflow 
data is obtained from real-time gages throughout the state and field measurements. The U.S. Drought 
Monitor is used to evaluate drought conditions. In watersheds where no automated gages exist, a 
nearby reference watershed is used. The Q90 flow is defined for each stream gage location, which is the 
flow that is exceeded 90 percent of the time. When streamflow is below the Q90 amount, surface water 
appropriation permits may be suspended if the condition continues for 120 hours. Suspensions are 
implemented watershed-wide. Permits are reinstated when the flow exceeds the Q90 plus the amount 
of permitted appropriations in the watershed for 72 hours. 

Minnesota policy is to not restrict or suspend appropriations from watercourses with other states or 
provinces, unless the bordering state jointly imposes restrictions. It is likely that Minnesota permits 
would not be suspended on the Red River of the North (also known as Red River) without joint action of 
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North Dakota. In some portions of the basin, such as the Thief River, the Q90 flow is also no flow. In 
these cases, these watersheds would also not be restricted until flow was exhausted. 

State of North Dakota 

At the time of this writing, the drought management plan for the State of North Dakota is currently 
undergoing revisions as part of updates to the overall state emergency management plans. One 
component of this revision, the State of North Dakota Enhanced Multi-Hazard Mitigation Plan 
(Mitigation Plan), was released in draft form on December 13, 2007. At the time of this writing, only the 
draft December 2007 version was available for review.   

The Mitigation Plan ranked drought as a high level of hazard, based on the probability of occurrence and 
the extent of the potential impacts. The Mitigation Plan summarized some past historic drought events 
and some past and potential future agricultural economic losses due to drought or heat events.  

The Mitigation Plan set goals, objectives and initiatives for incorporating drought issues into state, 
regional and local planning efforts. Among these items are the following: 

• Initiating and encouraging comprehensive basin-wide planning for drought issues in several river 
basins, including the Red River Basin.  The purpose of basin-wide initiatives is to “encourage 
sound state and local planning related to hazard understanding and mitigation” in part by 
examining drought issues from “a regional perspective rather than (the perspective of) single 
jurisdictions.” Such basin-wide initiatives “typically results in a more favorable and thorough 
plan of action.” The Mitigation Plan reviewed local plans in the North Dakota counties fully or 
partially within the Red River Basin and found none that included basin-wide planning. 

• Addressing the susceptibility of ground water users to drought due to extent and magnitude of 
well use in North Dakota and the potential of diminished well yields or drying of shallow wells. 

• Providing public education of drought hazards and crop insurance. Of the North Dakota counties 
fully or partially within the Red River Basin, roughly 40 percent had a form of crop insurance 
education, and approximately 60 percent had a form of public hazard education. 

• Explore and implement agricultural water conservation measures and drought resistant 
cropping practices, and encourage effective management of water rights, weather modification 
and modification of public and industrial water supply intakes. Of the North Dakota counties 
fully or partially within the Red River Basin, none had restrictive covenants related to drought 
issues, 50 percent had drought water management plans, about 10 percent had planning related 
to land and cropping practices and about 10 percent of plans examined water supply intake 
structures. 

At the time of this writing, the revised State Drought Management Plan (Drought Plan) is not available. 
The 2002 version received from the North Dakota Department of Emergency Services (NDDES) was 
reviewed. The Drought Plan does not directly alter or curtail the use of water. The Drought Plan 
describes a State Drought Organization (SDO) that is activated in a drought emergency. The SDO consists 
of seven task forces: 

• Public Information Task Force 
• Data Task Force 
• Agricultural Task Force 
• Municipal and Industrial Task Force 
• Recreation, Fish and Wildlife Task Force 
• Economics Task Force 
• Fire Task Force 
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Two of these task forces relate to data and information management. The Public Information Task Force 
communicates information and mitigation measures to the public. The Data Task Force compiles 
relevant drought-related data from the other task forces.   

Three of the task forces focus on the impact of drought to specific groups. The Agricultural Task Force 
monitors the impact of the drought on agriculture, develops agricultural-related measures for state-
owned lands and provides information on drought assistance and solutions for private farmers and 
ranchers. The Municipal and Industrial Task Force makes recommendations on water quality, temporary 
use permits and conservation measures. The Recreation, Fish and Wildlife Task Force recommends 
measures to improve habitat. 

The last two task forces are related to state functions. The Economics Task Force documents the 
financial impact of drought. The Fire Task Force coordinates rural fire suppression measures. 

Province of Manitoba 

Water licenses may be subject to suspension under the Water Protection Act of 2006 (Act). Under the 
Act, the minister appointed by the Lieutenant Governor in Council may declare a serious water shortage 
in all or portions of Manitoba. With this declaration, “the minister may take any action, make any 
regulation, or issue any order that in his or her opinion is necessary to prevent, minimize, or alleviate 
the water shortage.” 

The Act also provides for the development of water conservation programs and watershed management 
plans. These plans must include mechanisms for demand-side management, categorization of water use 
practices and establishment of water use priorities and conservation programs. Measures that are to be 
taken during drought and expected levels of water use reduction are also specified. 

Manitoba’s Department of Water Stewardship is in the process of developing a comprehensive Drought 
Management and Preparedness Plan. The plan will describe responses to short (one to two seasons), 
medium (one to five years) and long-term (five or more years) drought. The plan will include a long-term 
vision of water supply sustainability that calls for water conservation measures and demand-side 
management to minimize drought impacts. The International Institute for Sustainable Development 
(IISD) has developed a water budget that estimates various consumptive water uses, such as 
evapotranspiration. This data is utilized in a basin planning model using the STELLA (Software to 
estimate latitude and longitude astronomically) software. The model will be used to evaluate various 
approaches to drought management. The study is also evaluating a possible climate change scenario 
that depicts drier and expanding arid regions. 

Coordination with other departments and jurisdictions is anticipated, which include: 

• Provincial departments of Agriculture, Food and Rural Initiatives; 
• Canadian Federal departments such as Environment Canada and the Prairie Farm Rehabilitation 

Administration; 
• Provinces of Saskatchewan, Alberta and Ontario; 
• States of Minnesota, North Dakota and South Dakota; 
• Transboundary institutions such as the Prairie Provinces Water Board, the Red River Basin 

Commission, the International Red River Board, the International Souris River Board and Lake of 
the Woods Control Board. 

Additionally, the recent drought of 1999 to 2004/2005 is the focus of a research program to evaluate 
the characteristics and impacts of drought on the western Canadian prairie provinces. The 
multidiscipline CDN $3 million study is being funded by the Canadian Foundation for Climatic and 
Atmospheric Sciences. Goals of the study include: 
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• Quantify the physical features of the 1999 to 2004/2005 drought; 
• Improve the understanding of the processes and feedbacks governing the formation, evolution, 

cessation and structure of drought; 
• Assess and reduce uncertainties in the prediction of drought and its structure; 
• Compare the similarities and differences of the recent drought to previous droughts over this 

region and those in other regions in the context of climate variability and change; 
• Address drought-related issues of critical importance to society. 

Regional Pembina Valley Water Cooperative (PVWC) 

The Pembina Valley Water Cooperative (Cooperative or PVWC) is located in the Pembina River 
watershed of southwestern Manitoba. The Cooperative was established in the early 1990s by 18 
municipalities, with a combined population of 45,000.  Groundwater in the area west of the Red River is 
frequently non-potable. The goal of the Cooperative is to provide a stable water supply from pipeline 
projects to the member water utilities. 

The Cooperative holds a storage license in Stephenfield Reservoir, on the Boyne River and diverts from 
the mainstem Red River. The reservoir water treatment plant can produce 25 liters per second (7 U.S. 
gallons per second), and the combined Red River water treatment plants can produce 135 liters per 
second (36 U.S. gallons per second). In addition, non-PVWC water sources have been developed, which 
include Lake Minnewasta, the Boyne River and the Winkler aquifer. 

Drought affecting the Red and Boyne Rivers has direct impacts to the Cooperative’s supply. In times of 
low flow, the water treatment plants on the Red River are not able to operate at full capacity. There are 
no guaranteed minimum flows on the Red River.  Conservation programs have been developed by the 
Cooperative, which price water at a higher rate than municipalities such as Winnipeg. High demand 
water users do not receive a quantity discount. Per capita water consumption rates average 200 to 235 
liters per capita per day (53 to 62 U.S. gallons per capita per day), which is lower than in other 
municipalities. 

The Cooperative has proposed a conjunctive use project, which would supplement surface water 
supplies with groundwater. A well field in the Sandilands Provincial Forest would supply 50 liters per 
second (13 U.S. gallons per second) via a 95-kilometer (59-mile) pipeline. The Sandilands project area is 
located in the eastern portion of the Red River Basin. The aquifer includes portions of the Roseau, Rat, 
Seine, Brokenhead and Whitemouth River watersheds. 

A hearing conducted by the Manitoba Clean Environment Commission (Commission) noted the need for 
the project in providing for a stable water supply for the Cooperative. 

With respect to the Sandilands proposal, the Commission was concerned that a water budget and model 
were not available to determine the impacts, effects and sustainability of the project. In general the 
Commission recommended that an integrated basin-wide water management plan, which includes 
conjunctive water uses, was needed to evaluate this and other project proposals. The Commission also 
recommended that a guaranteed low flow agreement be negotiated between the United States and 
Canada regarding the Red River.   

A water license for the project is pending further assessment. 

Red River Valley Water Supply Study 

The Final Environmental Impact Statement of the Red River Valley Water Supply Study (Supply Study) 
was released on December 21, 2007. The study was authorized by the Dakota Water Resources Act of 
2000 (DWRA 2000) to evaluate water supply options for municipal and industrial water uses in 13 
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eastern North Dakota counties and three Minnesota communities.  The Supply Study currently is not 
authorized for irrigation or direct agricultural purposes.   

The Supply Study examines several approaches to meet increased water needs for a projected year 2050 
service area population of 479,000 with forecasted water needs of approximately 114,000 acre-
feet/year [ac-ft/yr] (140,600 Megaliters/year [Ml/yr]). The following alternatives were considered: 

• No Action Alternative: With this alternative, no U.S. federal action is taken. State, regional and 
local water projects anticipated in the future still take place, with an estimated increase in 
supply of approximately 5,000 ac-ft/yr (6,200 Ml/yr). 

• North Dakota In-Basin Alternative: This alternative is essentially a water reuse project, which 
pipes Red River mainstem flows downstream of the city of Grand Forks to Lake Ashtabula for 
later release. 

• Red River Basin Alternative: This alternative involves regional development of aquifers, with 
piping of pumped flows to the mainstem Red River or directly to municipalities. 

• Garrison Diversion Unit (GDU) Import to the Sheyenne River: The Garrison Diversion in the 
Missouri River basin would import water to the Red River Basin via a pipeline to Lake Ashtabula. 

• GDU Import Pipeline Alternative: Missouri River basin water would be piped directly to the 
Fargo metropolitan area. 

• Missouri River Import to Red River Valley Alternative: Missouri River basin water would be 
imported via pipeline from near Bismarck, ND to several municipalities in the Red River Valley. 

The GDU Import to the Sheyenne River was selected by the U.S. Bureau of Reclamation and the State of 
North Dakota as the preferred alternative.  See Section 2.9 for more details. 

Local/Regional 

City of Fargo, North Dakota and City of Grand Forks, North Dakota 

The city of Grand Forks Drought Management and Demand Reduction Plan was published on July 2007. 
The city of Fargo Drought Management Plan was published in August 2003. The Grand Forks plan is 
based on the city of Fargo’s Drought Plan, with additional proposals to reduce consumptive use and 
contingency plans for interruption of water treatment facility service. Due to these similarities, both 
plans are discussed together. 

Table D-5 lists the permitted water sources for each city. Both cities can use a combination of surface 
and reservoir storage supplies. The city of Fargo has a total permitted use of 145,380 acre-feet (179,326 
Ml), not counting a water quality exchange on the Sheyenne River. The city of Grand Forks has a total of 
64,123 acre-feet (79,096 Ml) of permitted use, not counting a reservoir storage right contained in the 
mainstem Red River permit. 
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Table D-5: Water Supplies for the Cities of Fargo and Grand Forks, ND 

Source Permit State 
and Number 

Amount (ac-ft) 
(ML) 

City of Fargo 
Red River ND #749 109,500 

(135,068) 

Sheyenne River ND #4718 7,000 (8,634) 
Lake Ashtabula ND #1091 35,880 (44,258) 
Total (not counting Sheyenne River Permit) 145,380 

(179,326) 
 
City of Grand Forks 
Red River ND #835 33,600 (41,446) 
Red Lake River MN #63-0449 10,500 (12,952) 
Lake Ashtabula ND #835A 20,023 (24,698) 
Riverside Dam (Red River) ND #4354 5,280 (6,513) 
Total (not counting Riverside Dam storage) 64,123 (79,096) 

Notes: Fargo permit ND #4718 (Sheyenne River) is an exchange right with permit ND #749, implemented when water quality 
issues occur on the mainstem Red River.  Grand Forks permit ND #4354 is a storage right on the Red River.  Flow accrual for 
storage is from permit ND #835.  There are treaty obligations on Red Lake, and use of permit MN #63-0449 is under Minnesota 
water law. 

The plans define five phases of drought levels. Each level has triggers based on published Standard 
Precipitation Index (SPI), the Palmer Drought Severity Index (PDSI), streamflow and storage reservoir 
conditions. For each condition, a set of voluntary and in some cases mandatory demand reductions are 
issued. The drought level phases are: 

• Phase 1 – Normal Conditions: Precipitation and Palmer drought indices represent near normal 
or above precipitation and a mild drought or better conditions, respectively. Stream flow is at 
median or slightly below median amounts. Storage reservoirs are operating at normal 
conditions. In this phase, voluntary conservation practices are encouraged. 

• Phase 2 – Drought Advisory: The Precipitation and Palmer Drought indices represent moderately 
dry and moderate drought conditions, respectively. Stream flow is below normal. Projected 
runoff into the storage reservoirs is less than the reservoir releases, which will result in declining 
storage. If a drought advisory is enacted by the city, voluntary measures will be encouraged to 
reduce annual demand by up to 10 percent. City departments will implement mandatory 
municipal water reductions of up to 10 percent. 

• Phase 3 – Drought Watch: The Precipitation and Palmer Drought indices provide for severely dry 
and drought conditions. Streamflow is nearing the Q90 amounts, and near term projections 
show that one or more storage reservoirs may draw down to a minimum pool elevation. Under 
this phase, regular monitoring and communication with state and federal agencies may be 
established. Mandatory municipal, domestic and commercial reductions of up to 20 percent 
may be implemented. Similar voluntary reductions from industrial uses are encouraged. 

• Phase 4 – Drought Warning: Precipitation and Palmer Drought indices show extreme dryness 
and drought conditions. Streamflow is below the Q90 amount. Storage reservoirs have drawn 
down to minimum pool elevations and there are low projections of runoff. Mandatory measures 
for all water uses may be adopted to target a demand reduction of 20 to 30 percent. 
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• Phase 5 – Drought Emergency: In Phase 5, failure of the water supply may be imminent. Phase 5 
is identical in many ways to Phase 4. Water rationing, bans on outdoor water use, and other 
mandatory reduction measures may be in effect. 

City of Moorhead, Minnesota 

Moorhead Public Service provides water to the city of Moorhead and the town of Dilworth and Oakport 
Township. On average, 1.5 billion gallons (4,603 ac-ft or 5,678 ML) per year are used. The majority 
(approximately 87 percent) of this is from Red River flows. The remaining amounts are from well fields 
in the Buffalo aquifer. 

The Buffalo aquifer (aquifer) is approximately 30 miles (48 kilometers [km]) long, stretched north and 
south along the Buffalo River and the South Branch tributary. The aquifer varies from eight miles (13 km) 
in width in the south to one mile (1.6 km) in width in the north. The maximum depth of the aquifer is 
200 feet (61 meters). The sand and gravel makeup of the aquifer is markedly different from other areas 
of the Red River Basin, which contain clays settled from Lake Agassiz. Capacity of the aquifer is 
estimated at 270 billion gallons (828,600 ac-ft or 1,022,100 ML), recharged from direct surface 
precipitation and seepage from the Buffalo River. 

Prior to 1994, Moorhead would withdraw 40 percent of its water supply from the aquifer. Over the 
previous 50 years, well water levels declined roughly 20 feet. Currently Moorhead uses conjunctive 
management, combining groundwater with surface water sources, which has permitted significant 
recovery of the water table. The aquifer may be used for increased supply during an extended drought. 

City of Winnipeg, Manitoba 

The city of Winnipeg obtains water from Shoal Lake, located on the Ontario-Manitoba border. Water 
travels from Shoal Lake via an aqueduct to Winnipeg. The city does not have a drought management 
plan. It does have an overall water conservation program. 

In 1993 and 1997, review of water use showed a rate of 450 liters per person per day (120 U.S. gallons 
per person per day). This rate was also increasing by 1 percent per year. Over 50 percent of water use 
was residential, 20 percent was commercial and 10 percent was industrial. The remaining amount, 
approximately 20 percent, was unaccounted. Reviews were also undertaken of water use in comparable 
cities and the effect of conservation programs in those cities. 

A set of conservation programs was developed that primarily focused on residential customers. The goal 
of the programs was to create a no water growth condition where future population growth would be 
offset by reduced per person water use. Conservation kits were made available, which provided water 
reducing water fixtures and conservation guides. Education programs and materials were developed for 
use in schools. The city also developed a computer model to predict periods of high water use and a 
database for refined analysis. Current water use (2006) has been estimated at 350 liters per person per 
day (92 U.S. gallons per person per day). A portion of this reduction may also be due to an economic 
downturn, which affected commercial and industrial water uses. 
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2.6 Executive Summary from Red River Basin Drought Preparedness 
Strategy Scoping Document  

Although during the last 50 years flooding has been thought of as the most common water issue in the 
Red River Basin, drought is also a reality for the basin.  A drought that would extend from months to 
years has the potential for an economic catastrophe far surpassing any flood.  In addition the impact on 
residents, businesses, wildlife and the environment throughout the basin would be equally devastating.  
The RRBC funded the Red River Basin Drought Preparedness Strategy Scoping Document to outline what 
a fully developed basin-wide drought strategy could include and the resources and timelines needed to 
prepare such a strategy.  The process is intended to explore what can be done now under the current 
jurisdictional laws, regulations and the lack of any jurisdictional arrangements for managing available 
water resources during a prolonged drought.  See Section 2.4. 

A review of existing regional drought management activities was undertaken.  These activities ranged 
from those on a state/provincial level to those on a local/regional level.  See Section 2.5. 

 Scope of Existing Drought Planning 

Basin Approach.  There is a very real 
need for a basin approach in 
developing a drought strategy for the 
Red River. The Red River Basin is a 
semi-arid watershed with limited and 
sporadic precipitation. Within the Red 
River Basin there are limited surface 
and ground water resources. The 
demands on these available water 
resources have the potential to 
outstrip the availability based on 
growth and an extended dry cycle. In 
addition there are no binding 
agreements or arrangements between 
the jurisdictions to ensure water 
availability in times of stress to all basin 
residents. Currently each jurisdiction operates within the framework of its own jurisdictional laws and 
regulations. In the past, coordinated efforts between specific jurisdictions and water users during given 
drought events resulted in workable solutions to water shortage. There are no serious efforts to develop 
arrangements between the jurisdictions to move beyond the current status, and even if there were this 
would likely take years to develop. 

A basin approach to explore what can be done, within the current framework of existing jurisdictional 
realities, is of the utmost importance. The basin entities need a strategy (then a plan with guidelines for 
action) of what can be done under the current conditions for addressing dry cycle stresses that exceed 
the status quo approaches now in effect. 

  

Orwell Lake, Minnesota 
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2.7 Executive Summary from Red River Basin Immediate Drought 
Response Process Report 

Responding and preparing for drought can take many forms.  These include increasing water supplies, 
reducing water needs by conserving water and mitigating for drought impacts.  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 options and 
recommendations to move forward for the immediate future in improving the basin’s resiliency to and 
mitigating the impacts of drought. 

All cities in Minnesota with populations over 3,000 have submitted drought management plans in 2006.  
The cities of Fargo and Grand Forks, ND have implemented drought management plans.  The plans may 
limit certain water uses depending on the severity of drought.  While these drought plans are relatively 
recent, examining past droughts indicates that there may have been six historic droughts peaking in 
“Drought Warnings” (a municipally declared condition requiring mandatory water use reduction for all 
water uses of 20 to 30 percent) and “Drought Emergencies” (requiring additional water rationing, bans 
on outdoor water use and other mandatory reduction measures) for these cities.  This would have 
resulted in mandatory demand reductions.  These events include the 1930s drought and the more 
recent 1987 to 1992 drought.  While some of these are more intense events lasting less than two years, 
any drought event over three years eventually would result in a Drought Warning.  Extended drought 
can also impact agricultural production.  For example, wheat yields in east-central North Dakota 
generally begins to fall when drought events exceed six months.  Yield declines by roughly 10 percent for 
each year the drought lasts. 

The waters of a state or 
province are considered a 
public resource.  Each 
jurisdiction operates under 
respective and separate water 
laws and regulations (see 
Section 2.4.  Water law in 
Minnesota follows the riparian 
doctrine, which is generally 
used in eastern jurisdictions.  
North Dakota and Manitoba 
water law is based on prior 
appropriation, which is 
generally used in western 
jurisdictions.  Allocation and 
use of water requires permits 
or licenses that regulate 
amounts, types of uses and 
places of use.  Minnesota has 

the largest number of permitted uses, accounting for 46 percent of all basin permits, followed by North 
Dakota with 32 percent, Manitoba with 20 percent and South Dakota with less than 2 percent of basin 
permits.  Based on reported actual use, Manitoba has 52 percent of basin reported actual use (assuming 
permits reflect actual water use), followed by Minnesota with 34 percent and North Dakota with 14 
percent.  The actual water use in South Dakota may be negligible. 

Lake Ashtabula, North Dakota 
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The primary uses of water in the basin include power generation, public water supply and irrigation.  
Power generation is the highest permitted and reported actual use, accounting for 40 percent of basin 
permits and 60 percent of reported actual use.  Power generation water use generally uses “once-
through” cooling, where water is diverted for cooling purposes and then returned to the receiving 
stream.  Irrigation makes up 27 percent of basin permits and 25 percent of reported actual use.  Public 
water supply constitutes 31 percent of basin permits and 14 percent of reported actual use.  Other uses 
constitute the remaining percentages. 

Determining which areas and types of water use in the basin are susceptible to drought involves 
comparing the water needs against the available water resources.  When a model is used to simulate 
historic drought events for current water uses, shortage impacts during droughts are found.  The 1930s 
drought event is the most severe, with widespread public water supply, irrigation and industrial 
shortage impacts on both the mainstem of the Red River and its tributaries.  Modeled flows on the Red 
River near the Snake River (a location close to the international border) would have approximately 530 
cubic feet per second of average flow, and at least 10 percent of the time there would be no flow.  
Shortages to Fargo’s water needs might have totaled 22,000 acre-feet over five years and for Grand 
Forks it totaled 4,500 acre-feet over seven years.  In other drought events, potential impacts occur on 
the tributaries. 

2.8 Executive Summary from Red River Basin Water Conservation for 
Residential, Municipal, Commercial and Industrial Needs Report 

Various water supply studies have indicated that water demand may equal or exceed supply in 
significant portions of the basin during drought conditions.  This document discusses water conservation 
approaches and the potential to reduce demand for water as a means to improve the basin’s resiliency 
and mitigate the impacts of drought. Wolff and Gleick (2002) proposed a “soft path” approach for water 
conservation.  With soft path, water conservation 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 the Red River 
Basin Water Conservation for Residential, 
Municipal, Commercial and Industrial Needs 

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 were 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 RRB were evaluated for 
water conservation potential.  Two of these communities are located in Manitoba and include a water 
cooperative composed of multiple municipalities; nine communities are located in Minnesota and five 
communities in North Dakota.  The populations of some communities have been declining, although the 
combined population has been increasing.  

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 

Various water supply studies have indicated 
that water demand may equal or exceed 
supply in significant portions of the basin 

during drought conditions. 
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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. 

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 use.  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 
(gallons per capita per day 
[GCD]); 232 litres per person 
per day, (litres per capita 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, in 
Manitoba), summer water 
use is not particularly 
different from winter use.  
Other communities have 
distinctive summer use, which is indicative of irrigation activities.  Peak use during the summer ranges 
from 50‒79 U.S. GCD (188‒299 LCD) in Manitoba to 155‒275 U.S. GCD (589‒1 039 LCD) in the 
Minnesota–North Dakota metropolitan areas.  Drought can have a significant impact on water use, with 
drier years having higher water needs.  

Current 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 United States, 
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 created 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 them about ways to cut back on water consumption such as fixing 
leaks in the water supply system.  The initiative’s first focus is on programming for single family 
residential households and in time will provide programs for other water use sectors such as agriculture, 
municipal and commercial.  The WaterSmart residential program encompasses four components: 1) 
public awareness and education; 2) incentives for the purchase of low flow toilets; 3) consultation and 

Orwell Dam, Minnesota 
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regulation development on the prohibition of the sale of high-consumption water fixtures; 4) 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 percent savings depending on the type of business.   

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 percent 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 
participation 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 percent 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 participation 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. 

 

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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2.9 Summary of USBR 2005 and 2008 Reports and the Red River Valley 
Water Supply Project 

In November of 2005, the U.S. Bureau of Reclamation (USBR) published a report titled “Reclamation – 
Managing Water in the West – Final Report on the Red River Valley Water Needs and Options.”  The 
report looked at the needs of the Red River Valley through year 2050 (see Figure D-3 from 2008 USBR 
report, detailing what part of the basin was looked at) and addresses the question, “Does the current 
system have enough capacity to satisfy those needs?”  The study found that the basin does not have 
enough water, and seven options were evaluated to meet the basin’s needs.  When evaluating the 
options, two different water demand scenarios were used to account for the uncertainty in future 
population and industrial growth.  Attachment D-4 and Attachment D-5 contain the two reports. 

The final version of the Environmental Impact Statement (EIS) was published in the Federal Register on 
December 28, 2007.  The “preferred option” for the Red River Valley Water Supply Project is to bring 
water from the Missouri River Basin into the Hudson Bay Basin and is discussed in the 2008 USBR 
Comprehensive Report on the Red River Valley Water Supply Project (Figure D-4).   

 

 
Figure D-3: 2008 USBR Report Project Area 
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Figure D-4: Red River Valley Water Supply Project 

Central and eastern North Dakota are in need of a reliable, high quality water supply. Without a 
supplemental water supply during times of water scarcity, there would not be enough water to meet 
the needs of water users in central North Dakota and the Red River Valley. For this reason, Garrison 
Diversion and the Lake Agassiz Water Authority are moving forward with the Red River Valley Water 
Supply Project (RRVWSP). 

The project will use a buried pipeline to convey treated Missouri River water from the Missouri River 
near Washburn, ND, along Highway 200 to Baldhill Creek or Lake Ashtabula, where the water would be 
released down the Sheyenne River to be used by water systems in central and eastern North Dakota. 

The RRVWSP is necessary to protect the communities and economy from the devastating effects of 
drought.  The estimated financial impact of a drought similar to the one North Dakota experienced in 
the 1930s is $20 billion over a 10-year period.  Surface water supplies in central North Dakota and the 
Red River Valley are limited and unreliable, particularly under drought conditions. Additionally, limited  
supplies are nearly fully appropriated. In addition, state law discourages the conversion of groundwater 
irrigation to drinking water. The supplemental RRVWSP to central and eastern North Dakota during 
times of water scarcity will protect public health, ensure ongoing economic vitality and provide for 
environmental benefits in the river systems. 
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Federal Project History 

Authorized by the Dakota Water Resources Act of 2000.  The Dakota Water Resources Act (DWRA) of 
2000 authorized the RRVWSP in order to provide a reliable supply of quality drinking water for the Red 
River Valley. The need for the project arose from the drought-prone Red River.  Studies show a severe 
drought, similar to that of the 1930s, will likely repeat by the year 2050.  If this is the case, water 
supplies in the Red River Valley would be insufficient.  For this reason, the RRVWSP was proposed. The 
DWRA also mandated the preparation of an Environmental Impact Statement (EIS) with joint leadership 
between the federal government and the State of North Dakota. Garrison Diversion was designated by 
the governor to represent the State of North Dakota in the RRVWSP. 

Environmental Impact Statement.  Garrison Diversion (representing the State of North Dakota) and the 
United States Bureau of Reclamation (USBR) (representing the federal government) were co-leads in the 
development of the EIS. 

The purpose of the EIS was to evaluate alternatives to meet the long-term water needs of the Red River 
Valley in North Dakota and three border cities in Minnesota: East Grand Forks, Moorhead and 
Breckenridge. 

Several steps were taken before the Final EIS was developed.  First, a Draft EIS was released in 
December 2005, evaluating eight alternatives to meet the water supply needs of the Red River Valley.  In 
January 2007, the Supplemental Draft EIS was released, containing revisions to the Draft EIS.  The 
Supplemental Draft EIS was written to incorporate responses to comments received on the Draft EIS. 
Additional analyses relevant to environmental concerns and issues were conducted in response to the 
comments. 

After the additional analysis, the Supplemental Draft EIS eliminated two of the alternatives contained in 
the Draft EIS from further consideration and identified the GDU Import to the Sheyenne River as the 
state- and federally-preferred alternative. 

Final EIS.  The Final EIS was released in December 2007. The document included responses to comments 
received on the Draft EIS and Supplemental Draft EIS. It also contained a final biological assessment 
prepared in compliance with the Endangered Species Act, an analysis of forecasted depletions and 
sedimentation on the Missouri River main stem reservoir system and a review of climate change 
literature.   

Garrison Diversion Unit (GDU) Import to Sheyenne River Chosen as Preferred Alternative.  The State of 
North Dakota and the USBR each chose the GDU Import to the Sheyenne River as the preferred 
alternative after considering water permitting and environmental impacts, as well as technical, 
hydrologic and design evaluations. 

The GDU Import to the Sheyenne River Alternative would transport water through the McClusky Canal 
and then utilize a buried pipeline from a biota treatment facility to the Sheyenne River north of Lake 
Ashtabula. Lake Ashtabula would act as a regulating reservoir. From there, water would be released 
down the Sheyenne River and flow into the Red River, supplying water systems in the Red River Valley 
with a reliable supply of drinking water. 

Comprehensive Report to Congress.  In accordance with the DWRA, the USBR sent a comprehensive 
report for the proposed project to Congress on December 5, 2008.  The report identified the selected 
alternative, environmental issues, effects on Minnesota and Missouri River states and compliance with 
the Boundary Waters Treaty. 
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Proposed Project.  The project identified by the Secretary of Interior is the GDU Import to the Sheyenne 
River Alternative. It is the preferred alternative of the USBR, State of North Dakota and the Lake Agassiz 
Water Authority. 

Environment.  The project has minimal adverse environmental impacts, with maximum environmental 
benefits.  Fish, mussels and riparian habitat are improved in the Sheyenne River, and fish habitat is 
improved in the Red River.  A biological assessment completed by the USBR  found that the project is 
not likely to adversely affect any federally listed species, including two endangered species, the least 
tern and piping plover. 

State and Local Project.  The original Red River Valley Water Supply Project was conceived as a federal, 
state and local project. To date, it has not been federally authorized or funded.  Without federal 
authorization in place, local leaders and stakeholders began to look for a state and local option to 
complete the much needed project. 

After completing multiple additional studies and examining countless alternatives, the route from 
Washburn, ND to Lake Ashtabula emerged as the most viable route. In this project, a buried pipeline will 
carry Missouri River water from near the Washburn area and along the Hwy 200 corridor to the 
discharge at Baldhill Creek or Lake Ashtabula, which will then be released into the Sheyenne River, 
bringing a supplemental water supply to users in central and eastern North Dakota.  Water will be 
treated before crossing the continental divide. 

Garrison Diversion selected this route as their preferred alignment.  The estimated cost is between $825 
million to $1 billion.  Funds for the project are projected to be delayed until 2019‒2020, due to the drop 
in oil-extraction taxes, a significant source for funding projects in North Dakota (source:  March 2015 
Inforum Update).  

The state and local project would benefit users in central North Dakota along the pipeline route and 
ultimately the Red River Valley, providing an advantage over the original federal project, as that only 
served users in the Red River Valley. 

For more information, go to the webpages below: 

RRVWSP – http://www.rrvwsp.com/ 
Lake Agassiz Water Authority – http://www.lakeagassiz.org/ 

2.10 Executive Summary from a Red River Basin River Forecast Data 
Network Integration and Stabilization Program 

To those who live, work and play in this Red River Watershed it is clear that water management 
strategies require an ever increasing level of weather (by extension, climate) and water forecast 
specificity and will require a commensurate increase in near real-time weather and water monitoring 
capabilities to support this need. The Forecast Working Group (FWG) of the Red River Basin Commission 
(RRBC) offers these analyses and recommendations, which are aimed at meeting such a need.  

This FWG, comprised of federal, state and local agency representatives (Attachment D-6) met 
repeatedly from late FY2012 into FY2013 and initially investigated the need for more precipitation and 
stream gages. It ultimately recognized the need for a more robust overall network-of-networks, better 
able to support the existing basin runoff modeling and forecasting efforts and able to support any 
expanded water quantity and quality modeling and forecasting needs consistent with the September 
2011 Red River Basin Commission’s Red River Basin Long Term Flood Solutions for the Red River Basin 
(RRBLTFS) report and related NRFP initiatives – for example, the expansion of sub-basin retention sites 

http://www.rrvwsp.com/
http://www.lakeagassiz.org/
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towards a 20 percent holdback capacity, Lake Friendly initiatives and other basin-wide, integrated water 
management objectives.  

A gap assessment conducted by the FWG in FY2013 found that even though a wide variety of hydro-
meteorological monitoring stations exist within the basin proper, many of these produced data that 
were not readily available to one or more operational analysis and forecast process due to limitations in 
data access, data timeliness or data reliability. In addition, the FWG found that some data were 
insufficient for both current and future modeling needs either in type, density or timeliness, and that in 
some cases certain sensor networks suffered from minimum levels of site maintenance, calibration or 
redundancy.  

Cooperating agencies have historically fielded monitoring equipment necessary to support their distinct 
hydro-met data needs, ranging from public weather to aviation, surface transportation, river monitoring 
and agriculture. Yet these same agencies have also faced year-to-year budget uncertainties, which 
periodically challenged the stability of the overall basin data network and challenged our corporate 
ability to meet existing hydrologic modeling and flood forecasting needs.  

Throughout FY2014, these agencies began efforts to increase access to existing data sources, especially 
daily precipitation and hourly air temperature, and to increase data timeliness – getting today’s data 
into the system today, not tomorrow. Efforts to incorporate growing volunteer networks and social 
media resources while improving their overall data quality were also increased.  

In all, it is understood that both water quantity and water quality are best monitored and maintained 
through a system of well instrumented and well modelled sub-basins. And to all these ends, we believe 
that a combination of jurisdictional funds (initiatives) will be necessary to advance basin research and to 
better coordinate, enhance and maintain such a robust data network so we may continue to improve 
the overall hydro-meteorological forecast process across the Red River Basin and to in-turn, help 
maintain a rich and resilient watershed. 

2.11 Existing Data and Modeling 
A lot of data is available for the Red River of the North basin.  The reports listed in the previous sections 
(and attached as appendices) contain information on existing data.  There are currently no models that 
directly focus on drought; however, a lot of work has been done between the Red River Basin-wide 
Feasibility Study and the Corps Water Management System (CWMS) to develop models, which could be 
used to evaluate different drought supply options (i.e., additional storage). 

2.12 Water Supply Problems 
Water supply problems are as follows: 

• Red River Basin is semi-arid watershed with limited surface and ground water resources and at 
risk for drought events with widespread impacts. 

• Demands on water increase as area population grows, increasing the negative impacts of 
drought events. 

• Each jurisdiction operates within framework of its own laws and regulation. 
• Fragmented and inconsistent approaches to drought management strategies. 
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2.13 Water Supply Opportunities 
There is an opportunity to develop a coherent basin approach to water supply issues by exploring what 
can be done within the current framework of existing jurisdictional realities.  Due to the fragmented 
approaches and multi-jurisdictional issues summarized in this section, great progress has already been 
realized with the production of the first three reports listed in Section 2 by the Water Supply working 
group.  Already developed models and reports could be utilized to determine areas where we can 
increase water storage to allow the basin to have more drought resilience.    

2.14 Future 
It is critical that entities and stakeholders develop a long term basin drought strategy for the Red River 
of the North Basin, which is a semi-arid watershed with limited and sporadic precipitation.  This basin 
also has limited surface and ground water resources, and demands on these available water resources 
have the potential to outstrip the availability based on growth and an extended dry cycle.  In addition 
there are no binding agreements or arrangements between the jurisdictions to ensure water availability 
in times of stress to all basin residents.  Currently each jurisdiction operates within the framework of its 
own jurisdictional laws and regulations.  In the past, coordinated efforts between specific jurisdictions 
and water users during given drought events resulted in workable solutions to water shortage. 

A basin approach to explore what can be done, within the current framework of existing jurisdictional 
realities, is of the utmost importance.  The basin entities need a strategy (then a plan with guidelines for 
action) of what can be done under the current conditions for addressing dry cycle stresses that exceed 
the status quo approaches now in effect.  In addition, the basin needs to look at increasing water supply 
storage so that the valley’s needs don’t outstrip the valley’s resources by as much. 

3 GOALS AND OBJECTIVES  
A strategy (and a plan) are needed that defines an approach (coordination and additional water storage) 
and costs of actions that the basin stakeholders can do.  What actions would help if, for example: 

• a 10 percent flow reduction occurred for 1 month; 
• a 20 percent flow reduction occurred for 2 months; 
• lower precipitation levels were received over 1 or more years; and 
• lower flows and lower precipitation were received over a number of years?   

A basin-wide drought strategy (and plan with guidelines for action) would address these and similar 
questions.  The strategy would: 

• point out how each jurisdiction would operate under these conditions; 
• explore avenues for cooperation, which would increase as the water availability stresses 

increased; 
• define a process for this cooperation; 
• develop a strategy for informing the public of ways they can be less dependent on water; 
• develop a strategy and guidelines for water conservation approaches that improve the resilience 

of the basin to drought; and 
• explore other related topics that would show what the basin entities can do now under current 

water supply sources, current jurisdictional mandates and the absence of jurisdictional 
agreements. 
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Table D-6 discusses the goal and objectives for water supply in the Red River of the North Basin.  Table 
D-7 outlines the relationships between the resource problems and the goal and objectives; the water 
supply objectives are based on the problem statements. 

Table D-6: Visions, Goals and Objectives 

Red River of the North Basin Vision:  A Red River Basin where residents, organizations and 
governments work together to achieve basin-wide commitment to comprehensive integrated water 
stewardship and management. 
Red River of the North Basin Water Supply Vision:  Develop a basin-wide strategy for future water 
supply needs to ensure an adequate supply for beneficial uses. 

Goal Objectives 

Adequate supply of both ground 
and surface water for the Red River 
of the North Basin 

Reduce the environmental, economic and social impacts of 
drought (i.e., improve Red River Basin drought resilience). 
Increase drought cooperation and coordination among basin 
entities. 

 

Table D-7: Relationship Between Problems and Objectives 

Resource Problems Goal Objectives 
Red River Basin is semi-arid 
watershed with limited surface and 
ground water resources and at risk 
for drought events with widespread 
impacts. 

Adequate 
supply of 
both ground 
and surface 
water for 
the Red 
River of the 
North Basin 

Reduce the environmental, economic 
and social impacts of drought (i.e., 
improve Red River Basin drought 
resilience). 

Demands on water increase as area 
population grows, increasing the 
negative impacts of drought events. 

Reduce the environmental, economic, 
and social impacts of drought (i.e., 
improve Red River Basin drought 
resilience). 

Each jurisdiction operates within 
framework of its own laws and 
regulation. 

Increase drought cooperation and 
coordination among basin entities. 

Fragmented and inconsistent 
approaches to drought 
management strategies. 

Increase drought cooperation and 
coordination among basin entities. 
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4 STRATEGIES & ACTIONS  
The Red River Basin Drought Preparedness Strategy Scoping Document broke its overall strategy into 
different parts with multiple actions for each.  They are summarized in Table D-8 and further explained 
in the paragraphs that follow. 

Table D-8: Strategies, Objectives and Actions 

 

Process for the Immediate Future.  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 strategy will describe a process to move forward for the immediate future.   

The immediate process will be described in the context of various forms or types of drought.  Drought 
can be described as a range over which the duration and extent of lack of precipitation expands.  This 
strategy was completed in February of 2009.  The executive summary is provided at the beginning of this 
report, and recommendations are provided in Section 5. 

Soft Path/Conservation Approaches.  Basin conservation approaches are of interest to several basin 
entities and studies.  Existing basin public and regional water supply utilities have certain water 
conservation measures and public education strategies in place.  Consideration of conservation has been 
highlighted in several studies, including the Red River Valley Water Supply Project Final EIS, the North 
Dakota Enhanced Multi-Hazard Mitigation Plan and the Manitoba Water Strategy. 

The soft path approach should be evaluated in the context of conservation.  Soft path itself is more of an 
overall philosophy of water management.  It emphasizes examining the processes in which water is used 
and determining ways to achieve the same outcomes with reduced water use.  Public perception and 
appreciation of the value of water is also emphasized to encourage interest in voluntary conservation.  

OBJECTIVE #1: Reduce the environmental, economic, and social impacts of drought. 

OBJECTIVE #2: Increase drought cooperation and coordination among basin entities. 

Strategies  Obj 1 Obj 2 Actions 

Process for the 
Immediate 
Future 

√  Implementing recommendations from the Report. 

Soft Path / 
Conservation 
Approaches 

√  Implement soft path recommendations from the Report. 

Model 
Evaluation  √  Model alternatives for additional water supply storage in the 

basin. 

Basin-wide 
Drought 
Preparedness 
Plan 

√ √ Develop basin-wide Drought Preparedness Strategy.  
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This strategy was completed in March of 2010.  A Summary is provided in provided at the beginning of 
this report, and Recommendations are provided in in Section 5. 

Model Evaluation.  Using pre-existing models the impacts and 
effectiveness of various proposed drought strategies will be 
evaluated.  A set of baseline and “no-action” scenarios should be 
included in the model.  These scenarios will describe the current 
and future state of the basin if “No Action” were taken on 
developing a drought preparedness strategy. 

The model results for the baseline conditions will show the individual and cumulative effects, impacts 
and limitations of the existing drought approaches. The following baseline conditions are suggested: 

• Historical Conditions – replication of historic flows using historic population, water use rates, 
depletions and historic drought management; 

• Current Conditions – show what previous droughts might look like with current population 
levels, agricultural uses, water use rates and current drought management; 

• Future “No Action” Conditions – show what previous droughts might look like assuming future 
population growth, agricultural build-out, climate change scenarios and current or anticipated 
drought management. 

Once the “No Action” conditions have been modeled, the proposed drought strategies will be modeled.  
The drought strategies could include such projects as retention, new dams/reservoirs and overall 
reduction by unknown means.   

Basin-wide Drought Preparedness Plan.  A draft drought preparedness strategy document will be 
developed based on the set of proposed strategies that were evaluated. The draft strategy would 
include a plan that states the procedures and mechanisms of drought management that would be 
implemented during a drought.  The strategy would provide for when action would be taken.  This may 
include action during a meteorological drought (characterized by precipitation), an agricultural drought 
(characterized by soil moisture), a hydrologic drought (characterized by impacts to surface and 
groundwater availability) and a socioeconomic drought (characterized by measured economic and 
welfare impacts).  The strategy would provide where drought management actions would be taken and 
in what manner the strategy would be implemented. 

Programs that address long-term conservation, system improvements and management would be listed.  
The framework to implement the strategy would be provided, which may include government-to-
government agreements, non-binding Memorandums of Understanding (MOUs), coordination with 
drought management agencies and the creation of a basin-wide drought action committee. 

A public review will be conducted and the public comments will be reviewed to generate the final 
strategy. The final strategy will represent a consensus-driven vision of drought management in the 
basin.   

  

A basin model will be developed to 
determine the impacts and 

effectiveness of various proposed 
drought strategies. 
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5 RECOMMENDATIONS AND IMPLEMENTATION STRATEGY  
The Corps’ recommendation is to continue the process to develop a long term basin-wide drought 
preparedness plan as outlined in the scoping document (see Section 5.1) along with following the 
recommendations from the first two steps of the strategy (see Sections 5.2 and 5.3). The 
recommendations are summarized in Table D-9. 

Table D-9: Recommended Path Forward 

 

5.1 Drought Preparedness Strategy Proposed Overall Works Plan 
The following work plan details the development of a Drought Preparedness Strategy (“Strategy”) for 
the Red River Basin. Issues dealing with policy and legal aspects of water planning are often broad-
reaching and long term. It is not uncommon for basin-wide water agreements and strategies to 
culminate over a decade or more of discussion. Full appreciation of the resource requirements for 
developing the Strategy will require further input from the Red River Basin Commission and might not 
be determined until the initial stakeholder consultations have taken place. A conceptual cost and time 
estimates for the purposes of program planning are provided, although these estimates will change. 

The overall work plan for developing the Strategy is presented in this section. The following appendix 
section of this work plan details possible tasks of a technical nature; these tasks are a portion of the 
overall work plan.  The information included in the work plan was developed in 2007 and would require 
further review and updating from the Water Supply Working Group. 

  

Recommended Path Forward 

Strategies  Actions Study Project 
Suggested 

Responsible 
Entity 

Timeline 

Process for the 
Immediate 
Future 

Implementing recommendations from the 
Red River Basin Immediate Drought 
Response Process report. 

 √ 
Communities  

Soft Path / 
Conservation 
Approaches 

Implement soft path recommendations 
from the Red River Basin Water 
Conservation for Residential, Municipal, 
Commercial, and Industrial Needs report. 

 √ 

Communities  

Model 
Evaluation 

Model alternatives for additional water 
supply sources/storage in the basin. √    

Implement recommended additional 
water supply sources/storage options. 

 √ 

Communities, 
state 
government, 
federal 
government 

 

Basin-wide 
Drought 
Preparedness 
Plan 

Developmental of long term basin-wide 
Drought Preparedness Strategy.  √  Water Supply 

working group 
 

Public Review. √  Public  
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Approach 

A. Process for the Immediate Future – COMPLETED 

The coordinated efforts between specific jurisdictions and water users that occurred as historic drought 
developed will be reviewed in the context of various phases of drought.  The historic droughts reviewed 
might include 2006, 1988‒1991, and other events. The strengths and limitations of past experiences will 
be used to develop a proposed formalized inter-jurisdictional coordination for future droughts that 
illustrates what actions are taken as drought unfolds. The process will include the existing basin drought 
plans and water laws, Army Corps of Engineer reservoir management considerations and drought 
forecasting information being developed by the National Weather Service (NWS). 

B. Conservation Approaches – COMPLETED 

Basin conservation approaches are of interest to several basin entities and studies.  Existing basin public 
and regional water supply utilities have certain water conservation measures and public education 
strategies in place. Consideration of conservation has been highlighted in several studies, including the 
Red River Valley Water Supply Project Final EIS, the North Dakota Enhanced Multi-Hazard Mitigation 
Plan and the Manitoba Water Strategy. 

The soft path approach will be evaluated in the context of conservation. Soft path itself is more of an 
overall philosophy of water management. It emphasizes examining the processes in which water is used 
and determining ways to achieve the same outcomes with reduced water use. Public perception and 
appreciation of the value of water is also emphasized to encourage interest in voluntary conservation. 

A review of existing conservation measures will be conducted. Based on current water use, soft path will 
be applied to determine possible strategies for additional conservation, which increases the resilience of 
the basin to various types of drought. A set of proposed priorities for implementing strategies and public 
education efforts will be determined. 

C. Refine Goals Approach, and Form Working Groups – MOSTLY COMPLETED 

The Red River Basin Commission has provided an initial vision of drought planning and management for 
the basin. This vision is that of a basin-wide strategy that builds on existing regional drought managing 
efforts. The Strategy would not impede existing water development projects but serve to provide a 
mechanism for cooperation of dispute resolution, drought mitigation strategies and long-term planning 
needs and actions. A workshop with basin stakeholders will serve as a “kick-off” to the Strategy 
development.  A common level of understanding of the hydrology of the basin, areas of concern, water 
law and policy issues would be provided. Refinement of the goals and desired outcomes of the Strategy 
will be developed in the workshop, along with the approach and roadmap to reach a final strategy. 

A workshop would be held to establish several working groups to facilitate the development of the 
Strategy. The working groups are not meant to address implementation of drought management, such 
as monitoring, impact assessment, mitigation and response. The role of the working groups is to drive 
and facilitate the stakeholder process in the plan development. These working groups might include: 

• Administrative: This working group might oversee funding, selected program implementation 
and convene working conferences in support of the Strategy. It is anticipated that this role could 
be filled by Red River Basin Commission staff. 

• Legal: While specific advisement on legal issues is outside the scope of this report, legal 
assistance has been an integral part of water issues in other basins. A Legal working group might 
explore implications and methods of implementing selected drought preparedness programs 
within the context of each jurisdiction’s water law. 
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• Policy: A Policy working group would provide guidance on each jurisdiction’s policies and vision 
in formulating the Strategy. This would also include linking the Strategy to existing programs. 

• Technical: The Technical working group would develop and compile data, analysis and tools or 
models in support of the Strategy. The Technical working group would determine the physical 
impacts and effects of various proposed drought strategies. 

The workshop would refine the number and type of working groups needed to develop the Drought 
Preparedness Strategy. Ground rules for each working group would include aspects such as 
membership, funding, meeting frequency and target milestones or a time duration in which the group 
would be active. The memberships of the working groups might represent: federal, state, provincial, 
county and municipal officials; First Nation and Indian nations; and interests including irrigation, power 
generation, recreational and environmental groups. It is anticipated that three to four meetings of each 
working group might be called. Based on the scope of each working group, the groups would refine 
operational costs, workshops that would be conducted and interaction needs with other stakeholders 
and working groups. 

D. Background Technical Information From the Technical Working Group 

The Technical working group will collect and compile background information. This background 
information will illustrate the types and amounts of water use in the basin, the distribution of water in 
the basin and trends in both of these. This information may be partially provided by existing studies. 

The Technical working group will present the background report to stakeholders and other working 
groups in a workshop forum. Based on these reports, a basin model will be suggested to determine the 
impacts and effectiveness of various proposed drought strategies. A consensus will be reached on the 
need for such a model, the potential policies and strategies that the model should address and possible 
integration with existing models. 

E. Model Development and Evaluation of Baseline and “No-Action” Scenarios 

The Technical working group will utilize a basin model based on information collected in the technical 
background report. A set of baseline and “no-action” scenarios will be processed with the model. These 
scenarios will describe the current and future state of the basin if no action were taken on developing a 
Drought Preparedness Strategy. The model results for the baseline conditions will show the individual 
and cumulative effects, impacts and limitations of the existing drought approaches. The following 
baseline conditions are suggested: 

• Historical – replication of historic flows using historic population, water use rates, depletions 
and historic drought management; 

• Current Conditions – shows what previous droughts might look like with current population 
levels, agricultural uses, water use rates and current drought management; 

• Future “No Action” Conditions – shows what previous droughts might look like assuming future 
population growth, agricultural build-out, climate change scenarios and current or anticipated 
drought management. 

One or more proposed coordination approaches are defined and modeled. The performance of a given 
proposed approach, in terms of flows, reservoir storages and delivery shortages, are compared to a 
baseline scenario. This will show how a proposed approach addresses issues raised in analysis of the 
existing drought approach. 

The Technical working group will report and present on the model and the baseline scenarios that were 
processed to the stakeholders and other working groups. From this presentation, the critical areas and 
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initial drought strategies will be suggested by the workshop participants. The Technical working group 
will be provided with initial drought strategies that will be developed into modeling scenarios. 

F. Drought Preparedness Strategy Development 

Multiple meetings will be conducted with all working groups in developing a final Drought Preparedness 
Strategy. The Technical working group will report the impacts and effectiveness of proposed strategies 
to the other working groups. The Policy working group will evaluate the implications of existing 
jurisdictional policies and the feasibility of developing additional and joint policies with regards to the 
proposed scenarios. The Legal working group will similarly evaluate the legal implications and 
feasibilities of proposed scenarios. The Administrative working group might evaluate possible short- and 
long-term funding sources and program administration needs. Continued feedback and evaluation of 
the proposed strategies will be conducted within and between the working groups. 

A draft Drought Preparedness Strategy document will be developed from the working groups based on 
the set of proposed strategies that were evaluated. The draft Strategy would state the procedures and 
mechanisms of drought management that would be implemented during a drought. The Strategy would 
provide for when action would be taken. This may include action during a meteorological drought 
(characterized by precipitation), an agricultural drought (characterized by soil moisture), hydrologic 
drought (characterized by impacts to surface and groundwater availability) and socioeconomic drought 
(characterized by measured economic and welfare impacts). The Strategy would provide where drought 
management actions would be taken and in what manner the Strategy would be implemented. 

Programs that address long-term conservation, system improvements and management would be listed. 
The framework to implement the Strategy would be provided, which may include government-to-
government agreements, non-binding Memorandums of Understanding (MoU), coordination with 
drought management agencies and the creation of a basin-wide drought action committee. 

G. Public Review and Final Drought Preparedness Strategy 

A series of workshops and public meetings will describe the proposed draft Strategy to the basin 
stakeholders. A formal comment and review mechanism will be established for public input. 

The public comments will be reviewed to generate the final Strategy. The final Strategy will represent a 
consensus-driven vision of drought management in the basin. Each phase of the Strategy preparation, 
from data collection, model development and evaluation of proposed strategies, would provide for 
consensus from each working group. 

Comparison to National Drought Mitigation Center Drought Planning Process 

This scoping document is not itself a drought plan. It parallels the National Drought Mitigation Center’s 
(NDMC) “10-Step” process for drought planning.  Nearly all of the NDMC guidelines are included in the 
scoping document, although several of the later processes and components must be addressed within 
the final drought Strategy and as a result do not factor in the scoping document. 

5.2 Process for the Immediate Future Recommendations 

 Conjunctive Uses 

Conjunctive uses refer to the ability to use both surface water and groundwater resources as a water 
supply.  Several municipalities have incorporated conjunctive uses into their water supplies or have 
expressed interest in doing so.  Promoting conjunctive water uses is one approach to prepare for 
drought conditions.  This activity may involve: 
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• Identifying and prioritizing conjunctive use projects. 
• Develop groundwater models and studies where information is lacking to estimate sustainable 

safe yields of aquifers and facilitate project approval from regulators. 
• Identifying funding for infrastructure improvements to facilitate conjunctive uses. 

 Disaster Relief 

In a severe and extended drought, 
there may be critical water uses that 
cannot be satisfied with other 
approaches.  The complete failure of 
a water supply could be responded 
to by shipping in potable water for 
drinking and cooking needs.  The 
North Dakota Enhanced Multi-Hazard 
Mitigation Plan and the Minnesota 
All-Hazard Mitigation Plans discuss 
the need for preparation of disaster 
relief in response to drought.  
Manitoba is still working on 
producing a jurisdictional drought 
response plan.  A drought event is 
regional and would require 
coordination from the federal, state 
and local emergency response 
agencies, both in planning and 
response. 

 Drought 
Forecasting 

Several agencies produce reports that forecast various aspects of drought.  Outlooks of 90 days are 
available while extended outlooks, perhaps of a year or more, may be possible by examining the 
relationship of temperature and precipitation to global climatic indices.  Forecasting supply, demand, or 
anticipated shortages can have benefits in proactive water management. 

Drought forecasting activities could include: 

• Promote basin specific forecasts, both for short-term and long-term outlooks. 
• Select drought indicators to apply in basin-wide forecasts and monitoring applications. 
• Promote the National Drought Mitigation Center and National Weather Service (NWS) study of 

drought impacts and modification of the NWS flood forecasting system to include drought 
events. 

• Develop a comparison model or tool to evaluate forecasted water supply and demand to 
provide jurisdictions with information for proactive cooperation or water use restrictions 
provided under respective water law. 

 Drought Plan Coordination 

Drought plans exist for municipalities and reservoirs in the basin.  Many of these plans were developed 
in response to drought.  These drought plans have not been utilized during an extended or severe 

Orwell Dam, Minnesota 
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drought nor has coordination between various plans been established.  The drought plan coordination 
option could include the following:  

• Determine the actual potential for demand reductions for each plan. 
• Determine the effectiveness of long-term water conservation versus emergency demand 

reductions. 
• Develop a common drought monitoring system within the basin. 
• Provide coordination between existing drought plans to improve their combined effectiveness. 
• Suggest adjustments if needed to trigger levels to improve plan effectiveness and anticipate 

worsening drought conditions. 
• Promote cooperation among basin entities for water crisis management during drought 

emergencies. 

 Emergency Supplies 

During a severe and extended drought, emergency supplies should be 
examined to supplement shortages.  Reservoirs in the basin serve 
multiple purposes, including habitat, water supply, flood control, water 
quality enhancement, recreation and tribal water rights.  Operational 
changes may provide additional water supply during drought, although 
such changes would require permit and regulatory adjustments. The 
operational changes include: 

• Reactivation of the Lake Orwell conservation pool. 
• Conversion of Ashtabula and Orwell flood pool into conservation uses. 
• Partial conversion of habitat, recreation and flood control uses of lakes into water supply 

(already allocated water for water supply would not be re-allocated—it would remain water 
supply for the current permit holders).   

 Water Marketing/Risk Adjustment 

In the event of drought, all water users have an increased risk of shortage.  This risk and the 
consequences of water shortage are not evenly distributed.  Marketing irrigation water uses to 
municipal uses might have a significant benefit in a long drought.  However, the timing of the 
groundwater pumping impacts on surface water means that initiation of a water market would need to 
be done early in the drought and continued for the duration of the drought. 

 Water Rights Enforcement Coordination 

Each jurisdiction has provisions to curtail certain water uses during a drought.  While currently no 
agreement exists on how water is shared between jurisdictions during a drought, coordinating water 
rights enforcement actions may be beneficial.  There would not necessarily be formal water sharing 
agreements or changes made to respective water law under this arrangement.  Each jurisdiction would 
be operating under its current water law, with benefits of coordination of actions that would be 
normally taken. 

 Recommendations for Jurisdictional Consideration 

The establishment of a basin-wide Drought Action Committee (Committee) is recommended.  The 
Committee could be comprised of emergency management and water resources agencies from each 
jurisdiction.  Initial tasks for this Committee will be to develop and refine the definition of drought for 

During a severe and extended 
drought, emergency supplies 

should be examined to 
supplement shortages. 
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the basin as a natural hazard.  This includes evaluation of indicators to describe the severity of the 
drought. 

The previously described drought response options would be reviewed by the Committee for 
refinement. These activities could include the following: 

• Evaluate the feasibility of drought preparedness, reporting, monitoring and response. 
• Evaluate various drought indicators to describe drought severity, and recommend a set of 

indicators for basin-wide drought forecasting and monitoring. 
• Evaluate the feasibility of drought response options. 
• Develop a detailed plan on how the jurisdictions will cooperate and act and what will trigger 

such action. 
• Work with the national, state and provincial climate offices to develop a basin specific water 

supply, demand and shortage forecasting system that is accessible through a public website. 
• Start a dialogue on drought reoperation of the three major supply reservoirs of Orwell, Traverse 

and Ashtabula.  Some operational changes will require state permit changes, congressional 
reauthorization of project uses and/or action under the National Environmental Policy Act.  
Current allocations for water supply would remain as is—this look into drought reoperation will 
focus on water not already allocated for water supply. 

• Develop a common drought forecasting, reporting and monitoring system in the basin. 
• Initiate dialogues with emergency management agencies of the basin on coordinating drought 

related basin-wide disaster relief efforts. 
• Initiate consultations with the public and stakeholders for drought response and monitoring. 
• Initiate a study program for climate change adaptation to drought. 

5.3 Soft Path/Conservation Approaches Recommendations 
The following recommendations are suggested to promote and enhance regional water conservation in 
the RRB:  

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 “grey” or “gray” 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 
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sectors for the basin, in particular health care and social services, should be a key part of 
commercial and industrial water conservation planning.  The effects of tile draining on 
groundwater levels and water availability to crops should also be considered. 

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 
and 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 Fargo’s experience, to determine any value and benefit based on existing summer water use.  

8. A pilot study on the soft path 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 “water pricing” policies, with consideration of economic impacts to customers. 

5.4 Minnesota Department of Agriculture Recommendations 
Consider how drainage water management, on-farm water storage, crop irrigation scheduling and other 
agricultural best management practices (BMPs) could help with water supply during future studies. 

6 CONCLUSION  
The water supply framework for the future is that every resident of 
the Red River of the North Basin will have adequate, clean water to 
address their basic human need and their ability to earn a living.  

Ensuring the appropriate use and sustainability of the basin’s 
surface and groundwater supplies is an essential component of 
providing residents of the Red River Basin with adequate clean 
water.  A basin-wide strategy for water supply is the first step in 
planning for appropriate use.  The U.S. Bureau of Reclamation’s Red River Valley Water Supply Project 
will contribute to this objective, although it does not specifically address water supply needs for 
Manitoba or Minnesota communities (with the exception of Breckenridge, East Grand Forks and 
Moorhead, MN).  Existing models should be used to identify additional water supply storage 
opportunities in the basin.  Comprehensive, integrated planning and management to accommodate a 
balance in resource preservation, conservation and consumption and improving stakeholder awareness 
of land and water issues will foster sustainability and a stewardship ethic for the appropriate use of 
water supplies. 

While current approaches contain elements of drought mitigation management in various forms, there 
is no formalized coordinated or comprehensive basin approach.  It is recommended that a basin 
approach be initiated, which brings together a wide range of water users to discuss and develop plans 
and strategies that beneficially reduce the susceptibility of the basin to, and improves the recovery from 
long-term drought.  This approach combines the specificity of local and regional planning with the 
multiple uses and regional principals in state and provincial level management.  The ultimate goal is 
increased and enhanced drought cooperation and coordination between basin entities.  
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Attachment D-1: Red River Basin Drought Preparedness Strategy 
Scoping Document 

HDR Engineering – January 2008 
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Attachment D-2: Red River Basin Immediate Drought Response Process 

HDR Engineering – February 2009 
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Attachment D-3 Red River Basin Water Conservation of Residential, 
Municipal, Commercial and Industrial Needs 

HDR Engineering – March 2010 
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Attachment D-4: Reclamation - Managing Water in the West ; Final 
Report on Red River Valley Water Needs and Options 

U.S. Department of the Interior – U.S. Bureau of Reclamation – Nov 
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Attachment D-5: Reclamation - Managing Water in the West ; 
Comprehensive Report - Red River Valley Water Supply Project 

U.S. Department of the Interior – U.S. Bureau of Reclamation – Nov 
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Attachment D-6: A Red River Basin River Forecast Data Network 
Integration and Stabilization Program 

The Red River Basin Commission Forecast Working Group – Mar 2015 
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