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Executive Summary
The Red River basin is an important transboundary watershed shared by the United States
and Canada. Reflecting the fact that demand for water resources in the basin has not been
a source of dispute to date, the flows of the Red River are not currently apportioned between the two countries. However, complacency is not warranted. The Red River’s flows
are highly variable on an annual and seasonal basis, and demand for water in the basin
could increase in future for a host of reasons, including changes in economic development, population growth and climate change.
This study was commissioned by the International Red River Board (IRRB) of the International Joint Commission (IJC). The goals of the study were to review apportionment
procedures relevant to the Red River basin, and to recommend an appropriate model. The
study is based on an extensive review of two main sources of information: (1) documents
and reports relating to water management in the Red River Basin, and (2) the literature of
transboundary water management. Field work in the Red River Basin was not conducted.
Section 2 provides an overview of the Red River Basin’s physiography, climate and water resources; population, economy and water use; and actors and institutions. This overview demonstrates that Canada and the United States face water-related problems in the
Red River basin that warrant development of an apportionment agreement. Importantly,
this overview also demonstrates that the two countries are well positioned to create a
forward looking, innovative transboundary water governance arrangement for the Red
River basin under Boundary Waters Treaty of 1909 before a water shortage crisis occurs.
International experiences offer a rich source of insights into approaches to apportionment
of transboundary water resources. An exhaustive review of the contemporary transboundary water governance literature was conducted. A key finding from this work is that
transboundary water resources have, for the most part, been a basis for cooperation rather
than conflict. Currently there are approximately 263 international watercourses in 145
countries. These cover almost half of the earth’s land surface, and are home to approximately 40% of the world’s population. A substantial body of international legal principles
has been developed regarding the sharing of these resources, and a number of practical
models exist. It is noteworthy that equal division of the flow of transboundary rivers is
only one among six distinct apportionment models for surface water resources.
International benchmarks relating to five major concerns were identified through analysis
of principles and practices relating to transboundary water governance. The five benchmarks include integration, ecosystem protection, public involvement, shared governance,
and adaptability and flexibility. These were selected from among a larger set of benchmarks based on their pertinence to the question of apportionment of the water resources
of the Red River basin.
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Two overseas and two Canada/US case studies were analyzed in detail, with the goal of
revealing insights into real-world problems and solutions of transboundary water governance. Overseas case studies included the Orange-Senqu River Basin in southern Africa,
a vital resource shared by South Africa, Lesotho, Botswana and Namibia, and the Murray-Darling Basin, a critical resource shared by the Australian states of Queensland, New
South Wales, South Australia, Victoria, and the Australian Capital Territory. Canada/US
case studies analyzed in the report include the St. Mary-Milk Rivers and the Souris River
basin. The cases demonstrated that many different ways to meet the five benchmarks exist. Furthermore, all four cases reinforced the fact that cooperative management of transboundary basins has enormous benefits for the jurisdictions that share water resources.
The report concludes with a synthesis of alternative models and strategies for apportioning transboundary waters. Considerations that define the appropriateness of the various
apportionment models relative to circumstances in the Red River Basin are examined.
These considerations determine the ability to create and implement the various models.
Based on this evaluation, a recommended model is outlined.
Major elements of the recommended apportionment model and approach to transboundary water governance in the Red River Basin include the following:
1. A prior appropriation to meet critical human and environmental needs.
2. Rules to apportion remaining natural flows between Canada and the United States
based on the principle of equitable sharing.
3. Rules regarding waters that originate in the respective countries’ portion of the basin
but do not cross the boundary.
This model represents a balanced approach that takes account of local circumstances
(e.g., the role of the Boundary Waters Treaty of 1909, existing management relationships,
climatic conditions and the nature of water uses). At the same time, its design reflects the
five benchmarks. Thus, rather than a narrow focus on apportionment, the recommended
model indicates that apportionment should occur in the context of a larger commitment to
transboundary water governance. In that context, identification of overall basin-wide
goals and objectives for governance, economic development, environmental conditions,
and other pertinent concerns is considered the starting point for negotiation of an apportionment arrangement.
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1.

Introduction
The Red River basin (Figure 1) is an important transboundary watershed shared by the
United States and Canada. The flows of the Red River are not apportioned between the
two countries. This reflects the fact that, to date, demand for the water resources of the
basin has not been a source of dispute between the two countries. However, complacency
is not warranted. The Red River’s flows are highly variable on an annual and seasonal
basis, and demand for water in the basin could increase in future for a host of reasons,
including changes in economic development, population growth and climate change. As a
result, a period of extremely low flows, such as was experienced in the 1930s, could be a
source of considerable stress.
Transboundary apportionment arrangements often are created during times when competition over water is intense, and when the potential for conflict looms. This is not the ideal
environment for developing lasting water sharing arrangements that increase water security and enhance cooperation between countries[92]. Canada and the US share one of the
world’s longest borders, and have a long and successful record of jointly managing their
transboundary water resources under the auspices of the 1909 Boundary Waters Treaty
and the International Joint Commission created by the treaty. Therefore, the two countries
are well positioned to create a forward-looking, innovative apportionment arrangement
for the Red River basin. Doing so prior to a period of low flows that leads to a dispute
over water use and allocation is highly desirable.
This report presents findings from a review of apportionment procedures relevant to the
Red River basin. It was commissioned by the International Red River Board (IRRB) in
support of the Board’s strategic water quantity objective, which states that disputes with
respect to water quantity are to be avoided and, in the event that they occur, resolved in
an agreement that specifies procedures for apportioning the basin’s transboundary rivers
at the International Boundary.
Apportioning the flow of transboundary rivers involves both technical and governance
challenges.
•

Technical challenges include designing flow monitoring networks; establishing appropriate standards and protocols relating to water quality, reservoir operation, and ecosystem flows; modelling basin hydrology; and developing methods that will be used to
calculate flows in light of all of these considerations.

•

“Governance” refers to the processes and institutions through which societies make
decisions that affect water. It relates to how we decide what to do, and concerns who
is involved in deciding how we decide what to do. Apportionment of transboundary
water resources involves many governance challenges, including building political
support; agreeing on goals and principles; deciding which levels of government, and
which groups outside of governments, will be involved in decision making; and balancing scientific knowledge, public values and political needs.
1

Figure 1: Red River Basin
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The United States and Canada, through their respective federal and state/provincial governments and other organizations, have considerable expertise and experience relating to
the technical aspects of apportionment. Hence, the perspective in this study is that while
the technical challenges relating to apportionment of rivers in the Red River basin are
important, they are much more tractable than the governance challenges that will arise.
Therefore, challenges relating to transboundary water governance are given special consideration in this report.
The report is organized as follows:
•

Section 2 provides an overview of the Red River basin’s climate, water resources,
economy, and population. Key actors and institutions also are discussed. Major issues
pertinent to apportionment are identified.

•

Section 3 establishes benchmarks for transboundary water management based on international practices and experiences.

•

Section 4 reviews two important international cases (Murray-Darling basin in Australia and Orange-Senqu basin in southern Africa) according to the benchmarks established in Section 3. The aim is to identify lessons and insights pertinent to apportionment in the Red River basin.

•

Section 5 examines two existing Canada-United States apportionment agreements that
relate to the St. Mary-Milk River basins and the Souris River basin. These existing apportionment arrangements provide valuable insights for transboundary water governance in the Red River basin.

•

Section 6 presents conclusions and recommendations for apportionment of transboundary waters in the Red River basin.
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2.

The International Red River Basin
Problems, issues, challenges and opportunities in the Red River basin are well documented in many previous studies[70][96][130][132][161]. In this section, the focus is on concerns that specifically relate to apportionment of transboundary water resources. Background information that illuminates specific challenges is emphasized. This is not to suggest that linkages among issues do not exist. For example, wetland conservation efforts
focused on habitat and wildlife conservation have implications for local and regional hydrology. Similarly, decisions about how land is used can have significant implications for
water quality and quantity. These kinds of relationships are addressed throughout the report, where appropriate.

2.1. Physiography, Climate and Water Resources
The Red River basin, excluding the Assiniboine and Souris River basins, covers approximately 116,550 km2 (45,000 mi2) of central North America, and includes portions of the
States of Minnesota, North Dakota and South Dakota, and the Province of Manitoba.
Most of the basin (89%) is located in the United States. The basin itself is approximately
97 km (60 mi) at its widest point and 507 km (315 mi) in length, as measured from its
southern extent at Lake Traverse, South Dakota, to its northern extent in Lake Winnipeg,
Manitoba[172].
The principal river in the basin is the Red River (known as the Red River of the North in
the United States). Originating in the north eastern portion of South Dakota and flowing
northward, the Red River forms the border between Minnesota and North and South Dakota. Major transboundary tributaries include the Pembina River and the Roseau River in
Manitoba and the Red Lake and Sheyenne Rivers in North Dakota. The Devils Lake Basin, with an area of 9,868 km2 (3,810 mi2), is located within the North Dakota portion of
the Red River basin. It does not contribute water to the Red River system except when its
level exceeds approximately 445 m (1,459 ft) above mean sea level[164], or when a controversial outlet into the Sheyenne River, which joins the Red River above Fargo, North
Dakota, is operated. Due to the extremely flat topography of the basin, and the numerous
mature meanders through which it flows, the actual length of flow of the Red River is
almost double the straight-line distance of the basin[130].
The Red River basin has a climate that can be characterized as semi-arid, with cold winters and dry summers. Patterns in seasonal and annual streamflow in the basin reflect variability in precipitation. In broad terms, the eastern portions of the basin receive more
than the western, and thus these areas produce more streamflow. Typically, 22% of annual precipitation falls as snow. In summer, precipitation often comes in the form of high
intensity thundershowers, which often produce between 2.5 cm/hour and/or 7.5 cm/day (1
in/hour and/or 3 in/day) of rainfall[130].
In a typical year, the majority of streamflow occurs in spring and early summer due to
melting snow, rain falling on melting snow, or heavy rains occurring on already saturated
4

soils (Figure 2). Thus, during years of extremely low flow in the 1930s, water shortages
were most severe late in the year[17]. Flows from year-to-year also vary enormously. For
instance, where the Red River crosses the international boundary (near Emerson, Manitoba), annual flows have ranged from lows of 296,754 cubic decametres (dam3) or 240,582
acre feet in 1934 to highs of approximately 11.7 million dam3 (9.485 million acre feet) in
1997 (Figure 3). Median annual flow between 1913 and 2008 was approximately 2.92
million dam3 (2.37 million acre feet). However, as Figure 3 demonstrates, there is tremendous variation around this amount. Across the basin, stream flows also exhibit considerable spatial variability. Volumes of flow in rivers and streams typically increase from
the southwest to the northeast[130].
Groundwater is an important resource within the United States portion of the Red River
Basin. The entire basin is covered with a layer of glacial drift (sand, gravel and rocks deposited by glaciers). According to the Red River Basin Board’s summary of basin hydrology, aquifers are found near the land surface across the basin, while in the western
portion of the basin, some groundwater also is found in bedrock aquifers beneath the
layer of glacial drift[130]. The Board’s study suggests that both bedrock and glacial drift
aquifers are hydraulically connected to streams, in other words, groundwater provides a
portion of the flow in some rivers and streams during parts of the year[130]. On balance,
however, the Board’s study suggests that the majority of the flow of the Red River and its
tributaries is derived from runoff.
The Red River Basin Board estimated that approximately 350 water control structures
exist in the basin[130]. On the US side of the International Boundary these include small
reservoirs with normal capacities of less than 2.47 dam3 (2 acre feet) operated by the Soil
Conservation Service to large reservoirs operated by the US Army Corps of Engineers
such as Upper and Lower Red Lakes (with a capacity of 2.22 million dam3 or 1.80 million acre feet). Most US dams are on tributaries of the Red River. Larger structures in the
US portion of the basin are used for flood control, while smaller dams are often used for
soil conservation and public water supply purposes. In the Manitoba portion of the basin,
the Red River Basin Board identified six reservoirs with capacities greater than 1,234
dam3 (1,000 acre feet) and 18 smaller reservoirs with capacities of less than 1,234 dam3
(1,000 acre feet). In addition to these reservoirs, major flood control structures exist in
the Manitoba portion of the basin, including the Winnipeg Floodway, the Portage Diversion and the Shellmouth Dam[130]. The role of reservoir storage in the upstream portion of
the basin should be considered in determining apportionment.
The basin’s generally flat topography, combined with the climatic conditions described
above, often results in serious flooding in the Red River and its tributaries. Flooding
normally occurs in spring and early summer, and is exacerbated during wet periods, such
as during 1966-75 and 1995-99[130]. The flood of 1997 stands out in recent memory for
damage caused to communities in the basin. Following the 1997 flood, the International
Joint Commission examined methods that could be used to reduce the magnitude and
timing of flood flows. Several large reservoirs in North Dakota were assessed in terms of
5

Figure 2: Recorded Average Monthly Distribution of Annual Flows, Red River
at Emerson (05OC001)

Figure 3: Recorded Annual Runoff Volumes, Red River at Emerson (05OC001)
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their ability to reduce flood peaks. However, the Commission’s Task Force concluded
that it was not socially, economically or environmentally feasible to construct new large
storage reservoirs to reduce flood peaks for major floods, and that large-scale microstorage of flood waters on “cells” created from fields also was impractical and costly[75].
With its focus on flooding, the Task Force did not comment on the role of reservoirs in
ameliorating low flows.
While flooding is a regular concern, multi-year dry periods and droughts are not uncommon in the basin. The drought that produced the famous dust bowl on the prairies during
the period 1930-40 stands out, but other dry periods have occurred, including 1958-63
and 1988-1992. While devastating, the dry years of 1930-40 and 1988-92 pale in comparison to decade and century long “megadroughts” that studies of lake salinity and tree ring
data show occurred regularly prior to 1200 AD[130]. This suggests that periods of extreme
low streamflow linked to droughts could occur in future even under observed climatic
conditions – let alone under the conditions expected due to climate change.
The potential impacts of climate change on basin hydrology are an important consideration. The Red River has exhibited a pattern of increasing flows between 1970 and
2000[17]. Based on projections of future temperature and precipitation using climate models, there are indications that the upward trend in flows observed in the basin between
1970 and 2000 could be reversed. Hence, low minimum flows such as those experienced
in the 1930s could be expected late in the fall and winter due to increased evaporation.
These would be compensated by increased winter and spring precipitation, which could
maintain the high levels of March-July flow that occurred throughout the 1990s[17].
Water quality in the Red River basin is mixed[70][133][144]. Assessments conducted in the
US portion of the basin indicate that, in general, concentrations of nitrate and pesticides
are low, that wastewater discharges from municipal wastewater treatment plants do not
significantly affect water quality, and that groundwater is generally potable. Nonetheless,
concerns exist in some water bodies relating to pesticides, low oxygen, eutrophication,
sediments, and bacteria[133]. Algae blooms in Lake Winnipeg are a significant concern,
and these have been linked to phosphate and nitrogen levels in the Red River[70]. Climate
change may lead to reduced water quality due to increased concentrations of pollutants
during fall and winter if forecasts of reduced flows during this time of year prove accurate[17].

2.2. Population, Economy and Water Use
An estimated 1.3 million people live in the Red River basin[70], with 633,451 living in the
largest city, Winnipeg, Manitoba[143]. The remainder of the urban population is located in
much smaller centres. The next largest cities are in North Dakota: Fargo and Grand
Forks, with populations in 2007 of 92,660 and 51,740, respectively. In the Minnesota
portion of the basin, the largest cities are Moorehead, with a 2007 population of 35,329
people, and Fergus Falls, with a population in 2007 of 13,697[158]. In the Manitoba por7

tion of the basin, the next largest populated place area after Winnipeg is Selkirk, population 9,515 in 2006[143].
Indigenous people have a millennia-long history of occupying the region[129]. First Nations with lands or traditional territories in the Canadian portion of the basin include Roseau River, Swan Lake, Peguis, Dakota Plains, Long Plain, Buffalo Point, Dakota Tipi
and Brokenhead. In Minnesota, the Red Lake and White Earth reservations are located
within the basin. In North Dakota, the Spirit Lake Dakotah Nation’s reservation is located
south of Devils Lake.
Projections of future population growth within the basin are not readily available. Projections for the three US states and for Manitoba are the most reliable starting point. The
Manitoba Bureau of Statistics[101] suggests that the province’s population of 1,208,000 in
2008 will increase to 1,518,100 by 2028. Previous trends suggest that most of this growth
will take place in Winnipeg. In contrast, the United States Census Bureau’s[159] state-level
population projections show a decline due to net outmigration in North Dakota’s population between 2000 and 2030 (from 642,200 to 606,566), a slight increase in South Dakota’s population during that period (from 374,558 to 400,475) and a considerable increase
in Minnesota’s 2000-2030 population (from 4,919,479 to 6,306,130). In the case of Minnesota, most of the expected population growth may be expected to occur in large urban
centres located outside of the basin, notably the Minneapolis/Saint Paul region.
How much the population of the basin will actually grow in future is an important concern that has implications for transboundary water allocation. For example, the proposed
Red River Valley Water Supply Project is designed to provide water to a “service area”
comprising 13 eastern counties of North Dakota and several small communities in Minnesota. These are located in the heart of the basin. According to the Environmental Impact Statement (EIS) for this project, the 2000 census population of the service area was
315,522, and the expected 2050 population will be 479,252[161]. Different projections are
provided by the North Dakota State Data Center[120], which indicates that the 2005 population of the 13 counties in the service area (277,902 people) is expected to grow only
slightly by 2020 (to 296,140 people); all of the growth is projected to occur in the two
counties containing Fargo and Grand Forks, with the other counties either declining in
population or barely holding steady. Given that population growth is a key part of the rationale for the project, this discrepancy is significant. Indeed, it was one of the concerns
debated by the Government of Canada and the project proponent in response to the
EIS[160].
The basin’s economy is based on a mix of urban and rural activities. Winnipeg, Manitoba’s capital city, has an economy based on a mix of service industry, manufacturing and
public sector activities. Outside of the City of Winnipeg, agriculture is an extremely important economic activity in the basin. Approximately 84% of the basin’s land area is
dedicated to agricultural production, including rangeland; major crops grown in the basin
include wheat, corn and sugar beets[70]. Sugar and corn processing firms connected to the
8

agriculture industry are part of the basin’s economy[163]. Livestock production occurs
throughout the basin. Testifying to the economic importance of agriculture in the region,
it is estimated that 24.9% of North Dakota’s economy is based on the agriculture sector[132].
Major categories of water use within the Red River basin are municipal, industrial, rural
domestic, livestock watering, outdoor recreation and fish and wildlife[93][132]. Industries in
the basin draw water primarily from surface water sources, but groundwater sources also
are used in the US portion of the basin[163]. Most people living in rural areas in the US
portion of the basin are dependent on self-supplied groundwater. The City of Winnipeg
does not use water from the basin. Instead, it receives its water supply from Shoal Lake,
via a 135 km (84 miles) long aqueduct[25]. The Red River and its tributaries provide the
water supply for communities such as Fargo and Grand Forks, in North Dakota; and
Moorehead and Fergus Falls in Minnesota. The Pembina Valley Water Cooperative,
which serves 45,000 customers in a 9,065 km2 (3,500 mi2) region in southwestern Manitoba, takes water from five sources: the Stephenfield Reservoir on the Boyne River, the
Winkler Aquifer, Lake Minnewasta on Deadhorse Creek and two withdrawal points on
the Red River at Letellier and Morris[122][134].
Per capita rates of water use in some basin communities are very high. For example, the
Red River Basin Commission reports that in Fargo and Grand Forks, North Dakota, per
capita water use is 464 l/person/day (123 gal/person/day) and 537 l/person/day (142
gal/person/day), respectively. In contrast, communities served by the Pembina Valley
Water Cooperative in Manitoba used between 200 and 260 l/person/day[134] or between
53 and 69 gal/person/day. In a background study completed for the Red River Valley Water Supply Project EIS, the United States Department of the Interior suggests that the
communities in the basin have found water savings of between 4.3% and 33.2% during
the past 10-15 years, and that opportunities exist for further reductions (e.g., 7.1% in Fargo and 6.1% in Grand Forks)[162]. The study’s authors suggested that further reductions
were not realistic because Red River Valley residents already are conservative with their
outdoor water use, and that the bulk of water use relates to “non-discretionary” indoor
uses[162]. Further investigation of this claim is warranted given that communities in the
Manitoba portion of the basin have achieved much lower per capita rates of water use.
According to a report of the Red River Basin Commission, the potential for groundwater
development in the US portion of the basin is limited, and thus most communities in
Minnesota and North Dakota will not be able to meet increased demands from groundwater supplies[132]. The proposed Red River Valley Water Supply Project is designed to address this need, but if the project includes interbasin transfers, then it is likely to be
strongly opposed by Canada and other US states[70]. Whether or not demand for water in
the basin will grow significantly alongside anticipated population growth and economic
development clearly is an important focus for further study – especially in light of the
anticipated impacts of climate change on water resources.
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2.3. Actors and Institutions
The institutional environment within the Red River basin is complex. Numerous agencies
and organizations inside and outside governments play various roles in water management in the basin, and should be viewed as potential participants and stakeholders in any
processes designed to create a Canada-United States water sharing agreement. This section provides a brief overview designed to highlight the diversity of stakeholders. The
Red River Basin Commission provides a more comprehensive list of agencies and organizations on its web site[135].
In addition to the two countries that share the basin (Canada and the United States), there
are three states (North Dakota, South Dakota and Minnesota) and one province (Manitoba). Within each country, and within each state and province, many government agencies
are involved in various aspects of water management and land use planning. For example, in Minnesota the Department of Natural Resources, the Pollution Control Agency
and the Minnesota Board of Water and Soil Resources are involved in water and land
management. In North Dakota, the State Water Commission and the Department of
Health are important actors. In Manitoba, Manitoba Water Stewardship and Manitoba
Conservation are key provincial agencies. At the federal level in the United States, key
agencies include the National Weather Service, the Army Corps of Engineers, the Geological Survey, the Department of the Interior and the Environmental Protection Agency.
In Canada, Environment Canada is involved in various aspects of water management in
the basin, as are agencies such as the Department of Fisheries and Oceans and Agriculture Canada (among others). Federal agencies in both countries play critical roles in water
management, data collection, monitoring, and government-to-government interaction.
Tribes (United States) and First Nations (Canada) also are participants in water governance in the basin.
The bi-national International Joint Commission (IJC), and the International Red River
Board (IRRB) formed under its authority, together are the most important international
organizations involved in water governance in the basin. This report was commissioned
by the IRRB, which will play a critical role in the development and implementation of
any transboundary apportionment agreement.
Numerous non-government organizations (NGOs) on both sides of the border are involved in aspects of stewardship, wildlife conservation and water management in the basin[135]. They provide a voice that will be important in any discussion of transboundary
water governance. The Red River Basin Commission is a particularly important NGO
that represents people and organizations on both sides of the international boundary and
takes a watershed-wide perspective. One of its flagship initiatives is the Red River Basin
Natural Resources Framework Plan, a voluntary plan designed to provide goals and objectives for the integrated management of the land and water resources of the basin[132].
Municipalities are key agencies in the basin not only because of their role in water supply
to their residents and businesses, but also because of the way that their land use planning
10

decisions affect water resources. For example, the rationale for the proposed Red River
Valley Water Supply Project is built primarily on the water supply needs of towns and
cities. Thus, the extent to which they pursue water conservation and efficiency will influence actual (and perceived) future demands for water in the basin.
Various special purpose quasi-governmental organizations organized at the local level
also exist. These include, for example, the Pembina River Basin Advisory Board; Watershed Districts and Soil and Water Conservation Districts in Minnesota; the Lake Agassiz Water Authority, Water Districts, and Soil Conservation Districts in North Dakota;
and Conservation Districts in Manitoba.
Legal rules, policies and procedures for allocating water and responding to droughts are a
particular concern in this study. In terms of these institutions, considerable complexity
exists within the basin. Water allocation across the Canada-United States boundary is
subject to the provisions of the Boundary Waters Treaty of 1909. Thus, an overall
framework for transboundary water governance exists. However, as noted in the introduction to this report, no specific apportionment agreement exists. In contrast, distinct
water allocation systems exist within each state and province in the basin. North Dakota,
South Dakota and Manitoba assign rights to use water under modified prior appropriation
(first in time, first in right) systems. In contrast, Minnesota’s water allocation system is
based on a permit system rooted in the riparian rights doctrine[70][125][131]. The existence
of a Canada-US apportionment agreement may require complementary inter-state apportionment agreements in the US portion of the basin; this issue is revisited in Section 6.
Drought planning – whether linked to water allocation or as a separate activity – is underway in several jurisdictions in the basin. For example, Minnesota has engaged in
drought response planning since 1989[125], while North Dakota released a drought mitigation plan, in draft form, in 2007. Manitoba is in the process of preparing a drought management plan that integrates drought response with long term water supply considerations. Several local governments also are preparing drought management plans and water
conservation strategies[134].

2.4. Summary
Several key messages emerge from this brief profile of the Red River basin.
•

Streamflow in the basin is highly variable, from month-to-month, and from year-to
year. Flooding is a major concern, and the large volumes of water that move through
the basin’s rivers and streams in spring can leave the impression that water shortages
are not a concern. However, it is important to remember that in an average year, flows
during summer and fall (when demands may be highest) are a small proportion of total
annual flows. Typically only 19.2% of annual streamflow occurs in July, August and
September. Furthermore, droughts are normal on the Great Plains, and thus it is reasonable to expect that low water conditions such as those experienced in the 1930s
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may return, or may be even more severe. Climate change is likely to exacerbate low
water conditions in late summer and fall.
•

The Basin’s population is growing, and available projections suggest that it will continue to grow during the next decades. How much it will grow, and in which parts of
the basin growth will occur, is uncertain. However, larger towns and cities are expected to grow more than rural areas. During the drought of the 1930s surface water
resources were not adequate to meet demands in some communities – and these same
communities have grown considerably since that time.

•

Demand for water resources in the basin is expected to grow. Both surface water and
groundwater sources (in the US) are used to meet the needs of municipal systems and
industrial users, but surface sources (the Red River and its tributaries) are most important. Groundwater is an important source of water for rural residents in the US portion
of the basin. Uncertainty exists regarding the ability of the basin’s water resources to
meet future demands, especially during an extreme drought.

•

In some basin communities levels of water use are very high, and considerable potential for further water savings remains. The United States Bureau of Reclamation, in
partnership with the State of North Dakota, is promoting a water supply enhancement
project, the Red River Valley Water Supply Project, to address anticipated water shortages. However, the proposed project is controversial because of its focus on interbasin
transfers into the Red River basin.

•

The range of stakeholders involved in water governance in the basin is vast, and includes agencies and organizations in Canada and the United States, inside and outside
of governments. Governance is complex in light of the international boundary, the
sheer number of people and organizations involved working at scales ranging from local to international, and the diverse legal systems in each jurisdiction. Nonetheless,
there is evidence of a strong desire within the basin to integrate land and water management regardless of institutional barriers.

•

The specter of low flows similar to those experienced in the 1930s has already
prompted one major investigation of water supply alternatives that has significant
transboundary implications. Recent high annual flows may give the impression that
water resources in the basin are adequate to meet human demands and environmental
needs. However, as demonstrated by Figure 3, naturally occurring low flows are normal and, statistically speaking, will return at some point and could be worse than previously recorded events; climate change may well guarantee future low flows. Thus,
concern for apportionment of transboundary water resources in the basin is appropriate.

Taken together, these points highlight the need to develop an apportionment arrangement
for the Red River basin. Transboundary apportionment arrangements often are created
during times when competition over water is intense, and when the potential for conflict
looms. This is not the ideal environment for developing lasting water sharing arrange12

ments that increase water security and enhance cooperation between countries. Canada
and the United States have a long and successful record of jointly managing transboundary water resources. Therefore, the two countries are well positioned to create a forward
looking, innovative transboundary water management arrangement for the Red River basin before a crisis occurs. Recent flow conditions certainly create a better atmosphere for
the negotiation of an apportionment agreement than would be the case during the potential lower minimum flow conditions that are projected for future decades.
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3.

Principles and Best Practices for Transboundary Water
Governance
Water is a challenging natural resource. It exists as a liquid, a solid and a vapour, and it
behaves differently depending on where it is located in the hydrological cycle. In rivers
and streams, it flows rapidly across the landscape. It can reside in lakes and wetlands
from days to centuries. In aquifers, it can move slowly, or (in terms of human time
scales) not at all. Water is essential for human well being – necessary for life, and critical
for countless economic activities. At the same time, it is an integral part of ecosystems.
Most importantly for this study, water does not respect administrative divisions created
by human beings. Because it resists being captured and cannot be tied easily to specific
properties, water that flows in rivers and streams is known as a “fugitive” resource[138]. It
crosses our borders and boundaries with impunity. Thus, what happens in one part of a
watershed affects people and the environment in other parts of the watershed – regardless
of whether or not they are in the same country. This is especially evident in cases where
upstream users pollute or divert water: impacts will be felt directly by downstream users.
This section provides a brief overview of key concerns relating to international transboundary water sharing. Many of the same concerns that exist in an international context
are pertinent in the context of water sharing between jurisdictions within a country, e.g.,
provinces in Canada and states in the United States[44][103]. Nonetheless, because the focus
of this study is Canada-United States water sharing, the emphasis is primarily, but not
exclusively, on contemporary and emerging goals, principles, methods and models of international transboundary water governance. The global trend is towards transboundary
water governance arrangements that address a broader range of considerations than simply dividing flows, assigning navigation rights, or establishing water quality standards.
Hence, this section draws attention to ways in which apportionment agreements can be a
platform for joint or communal management of shared water courses that enhances mutual water security. The section concludes with a synthesis of major themes that can be
used to evaluate the extent to which specific water sharing arrangements reflect current
and emerging principles and practices. The framework that results from this synthesis is
used in Sections 4 and 5 to explore case studies.

3.1. Sharing Water Within and Between Jurisdictions
Apportioning scarce water resources within sovereign jurisdictions is a major challenge,
and numerous distinct legal systems have been developed to perform this task[102]. Important examples relating to surface water in North America include the riparian rights doctrine on which Minnesota’s water allocation law is based, and the prior appropriation
doctrine that underlies water allocation in Manitoba, North Dakota and South Dakota.
The former doctrine establishes the right of riparians (people who own property adjoining
rivers, streams and other flowing water bodies) to use water, along with concomitant responsibility to not compromise unduly the rights of other riparians. The latter doctrine
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assigns rights to use water based on the time the use began – with earlier users having
precedence over later users. Separate legal doctrines sometimes exist for groundwater[148]. For example, the rule of capture can be important in jurisdictions whose water
allocation systems are grounded in British common law[113][123]. In many jurisdictions,
statutory water allocation systems have been layered onto these doctrines. For example,
in Minnesota a statutory permit system supplements the common law doctrine of riparian
rights[148]. Similarly, in Texas the common law rule of capture defines rights to groundwater, while rights to surface water are defined by a statute based on the prior appropriation doctrine[151].
Allocating water within jurisdictions in ways that reflect water’s importance for ecosystems and human societies, and which integrate water allocation with related concerns
such as land use planning, is very challenging. However, sharing water between jurisdictions having sovereignty over water, as occurs between Canada and the United States,
adds another level of complexity. International law recognizes that states sharing a basin
have an inherent right to a fair share of the joint resource[149]. However, determining what
a “fair share” is can be challenging. Additionally, the laws of one country do not apply in
neighbouring countries and, in general, no external higher authority exists to resolve disputes through enforceable rulings. This problem also exists between states or provinces
having ownership over water in a federation, although to a lesser degree because overarching dispute resolution rules and procedures may exist (e.g., courts, federal agencies,
constitutions).
Currently 263 international watercourses in 145 countries cover almost half of the earth’s
land surface; these are home to approximately 40% of the world’s population, and they
generate around 60% of the global flow of fresh water[100]. As more countries were created from the break up of existing ones, and as mapping technology improved, the number of shared international basins has increased[62][170].
The number of international water treaties that has been negotiated to address shared water resources is vast. In a survey published in 1984, the Food and Agriculture Organization of the United Nations identified more than 3,600 treaties that were created between
805 AD and 1894 AD, most focusing on navigation[59]. Many more have been created in
subsequent years. As a result, approximately 40% of the world’s international river basins
are covered by cooperative treaties or agreements that address one or more transboundary
concerns[62][100].
International water treaties and other arrangements address a range of concerns important
to the specific parties involved, including division of flow, navigation, infrastructure,
flood control, irrigation, hydro-power development, and water quality[62]. Some have created special organizations for joint implementation agreements. The Boundary Waters
Treaty of 1909, between the United States and Great Britain (for Canada), is recognized
internationally as a leading example of a treaty that includes a robust joint management
organization (the International Joint Commission)[44]. However, many of the agreements
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that exist in international basins are “partial”, in that they address only a limited number
of concerns (e.g., apportionment, but not water quality), they focus on only one part of
the hydrological cycle (e.g., surface water, but not groundwater), or they do not involve
all countries that share the watercourse[62][100]. Agreements that promote truly integrated
management of transboundary watercourses are uncommon[28].
The international community has long recognized the need for overarching principles and
guidance for the management of international river basins (Box 1). Arguably the most
important example in the context of this report is the 1997 United Nations Convention on
the Law of the Non-Navigational Uses of International Watercourses (the “UN Water
Convention”) – a product of decades of work by the United Nations. This “framework”
convention reflects a broadly-based international consensus on how water should be
shared. It establishes rules and principles that can be adopted and adapted in treaties or
agreements for specific international watercourses[105]. Chief among these are commitments to the following:
•

equitable and reasonable utilization and participation

•

not causing significant harm to other watercourse states

•

cooperating with other watercourse states to achieve optimal
utilization and protection of international watercourses

•

regular exchanges of data and information, and

•

equality among types of uses.

Taken together, broad principles such
as the ones contained in the UN Water Convention showcase a consensus
that is emerging in the international
community that transboundary watercourses should be managed cooperatively to maximize joint benefits,
rather than unilaterally and competitively[68][124][149]. Even though the
Convention has only been ratified by
16 countries (not including Canada
and the US), and is thus 19 short of
the number required for the Convention to enter into force[100], it is already influencing actual transboundary governance practices. For instance, the UN Water Convention

Box 1: Conventions and Declarations
Relating to Transboundary
Water Governance
Numerous examples exist of attempts by the
international community to formulate overarching principles for the management of
international river basins through conventions and declarations. Major examples include the following:
•

•

•

•

•

Madrid Declaration on the International
Regulation regarding the Use of International Watercourses for Purposes other
than Navigation (1911)
Helsinki Rules on the Uses of Waters of
International Rivers (1966)
Dublin Statement on Water and Sustainable Development (1992)
United Nations Convention on the Law of
the Non-Navigational Uses of International Watercourses (1997)
Ministerial Declaration of The Hague on
Water Security in the 21st Century (2000)
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influenced the form of the 2003 Revised Protocol on Shared Watercourses of the Southern African Development Community[104] (see Section 4.2).

3.2. The Importance of Cooperative Management
The concept of water security has emerged as a key rationale for cooperative management of transboundary water resources. Water security exists “when sufficient water of
good quality is available for social, economic and cultural uses while, at the same time,
adequate water is available to sustain and enhance important ecosystem functions”[35].
Achieving water security requires balancing human social and economic needs for water
with ecosystem requirements. Water security is undermined in transboundary basins
when jurisdictions are in conflict over their shared water resources.
Ismail Serageldin, a former Vice President of the World Bank, famously stated in 1995
that “if the wars of this century were fought over oil, the wars of the next century will be
fought over water – unless we change our approach to managing this precious and vital
resource”[140]. Armed conflict, specifically over shared international water resources, is
actually quite rare. Instead, water’s role in transboundary settings has overwhelmingly
been to bring nations together, rather than to lead them into war[169]. Nonetheless, conflict
in other forms is a concern. For instance, jurisdictions that share a water resource can engage in lengthy legal battles that consume tremendous amounts of time and energy, and
thus divert attention away from integrated management of the whole basin. The “TriState Water Wars”[83] involving Georgia, Florida and Alabama are an example. This dispute began in 1990 when Georgia sought additional water for Atlanta from Lake Lanier,
a reservoir on the Chattahoochee River in the upstream part of the basin. With the failure
of negotiations over equitable apportionment of the shared watercourses, the parties
turned to the courts – a decision that Draper predicted in 2006 would be perilous[44]. His
prediction has been realized by the State of Georgia. On January 12, 2009, the Supreme
Court ruled against Georgia, with the result that an agreement between Georgia and the
US Army Corps of Engineers to take additional water out of Lake Lanier to supply Atlanta was declared illegal[38]. After almost two decades, the parties must now turn again to
negotiation to resolve the dispute.
These kinds of conflicts in transboundary basins are likely to become more common.
Pressure on water resources is increasing all over the world from population growth, economic development and climate change. Unilateral action to address water-related problems in transboundary basins may seem appealing, but evidence from around the world is
overwhelmingly in favour of negotiated solutions and collaboration rather than conflict
and competition[100][170]. Fundamentally, this results from the fact that the parties involved are sharing an incredibly complex socio-ecological system. In shared watersheds,
environmental, economic and social interests exist that almost always can be maximized
for all parties through cooperation[165][170]. As is illustrated in the following examples,
this is true when the water resources in these basins are stressed, and when they are not.
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•

Equitable apportionment arrangements are the most effective way to ensure adequate
amounts of water, of appropriate quality, are available for human and environmental
needs in the entire basin.

•

During times of shortage due to drought, apportionment agreements are a way to allocate the risk of scarcity among the parties involved. They are also a way of deciding
how the risk of shortages that constrain future economic development will be
shared[44].

•

Well-designed apportionment agreements bring clarity and reduce uncertainty – key
concerns in the context of short- and long-term economic development. The absence
of well designed apportionment arrangements is felt most keenly during times of water
shortage, when there are no rules that spell out the rights and responsibilities of each
nation sharing a basin[170].

In addition to these direct benefits of cooperative management, experiences from around
the world show clearly that joint or cooperative management of shared water resources
has numerous additional benefits. In particular, cooperative management of shared basins
can reduce the potential for conflict by (1) creating opportunities and forums for joint negotiation, which can ensure that interests are taken into account when key decisions are
made; (2) allowing different perspectives and interests to emerge, which can reveal new
options and solutions; (3) strengthening or creating trust and confidence through collaboration on tasks such as data collection and joint fact-finding; and (4) producing decisions
that are more likely to be accepted, even in the absence of consensus, because stakeholders were involved[170]. In fact, cooperative management of transboundary watercourses
has, in numerous instances, led to increased cooperation on other cross-border concerns[62][156]. For instance, stakeholders in the Great Lakes Basin view themselves as a
community with shared interests, and this is largely attributable to the Boundary Waters
Treaty of 1909[82][171].

3.3. Approaches to Sharing Water
In this study, the focus is on the specific transboundary issue of apportionment. In that
context, three main types of agreements can be identified[92]: (1) agreements that countries create to specify broad rules and principles for cooperative management of water
resources, but which do not specifically apportion flows; (2) agreements that specifically
apportion flows between jurisdictions sharing a water resource; and (3) agreements for
joint or communal management of shared water courses, which may include actual apportionment. The focus typically is on apportioning the actual flow of water in most
agreements, but some agreements also address apportionment of benefits[149]. Numerous
examples of the first two types of agreements exist; the third is much less common because it demands that jurisdictional boundaries be downplayed in the search for collaborative, integrated basin management[103]. However, as noted above, this type is becoming
more common.
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Specific concerns that can be addressed in apportionment agreements
are identified in Box 2. Reflecting the
world-wide trend to comprehensiveness, contemporary agreements are
including more of these elements
than has been the case in previous
years. For example, provision of water for the maintenance of ecological
flows was not a concern in agreements negotiated early in the 20th
century, but is a critical concern today. Other positive trends in more
recent treaties include attention to
water quality as well as water quantity; greater recognition of the need for
monitoring, evaluation, data exchange, and conflict resolution; more
frequent use of joint decision making
bodies with enforcement powers; and
greater efforts to include all basin
countries[62]. To some extent, these
trends speak to the success of initiatives such as the 1997 United Nations
Convention on the Law of the NonNavigational Uses of International
Watercourses.

Box 2: Common Elements of
Apportionment Agreements
Parties to the agreement
• Proportion or amount of flow (volume,
level) that will be received by each party
as measured at specific locations and during certain times, seasons or conditions
• Proportion of benefits from water development that will be received by each party
• Provisions relating to concerns such as
water quality, salinity, habitat enhancement, ecosystem flows, riparian users, desired “natural” flows, conjunctive management of transboundary groundwater
and surface water resources, and projects
and activities that affect flows
• Methods for measuring or estimating
flows
• Rules regarding operation of infrastructure
• Requirements for monitoring and reporting
• Contingency plans for situations such as
droughts and floods
• Dispute resolution procedures
• Benefit sharing arrangements, including
payments and future development rights
• Data sharing arrangements
• Review mechanisms, e.g., mandatory review at defined periods
• Procedures for public consultation and
involvement
• Mechanisms for joint decision making
Sources:[43][44][62][92][149][170]
•

In terms of specific methods or strategies for apportioning surface water
and groundwater resources, a relatively small number exists in practice[44]. As suggested earlier, two
main strategies pertinent to surface
water are commonly identified: sharing the flow and sharing the benefits[68][149]. In the former, parties divide the dependable flow of a river,
while in the latter strategy, they divide the benefits that result from using the water. Both of these strategies are ways of implementing the international legal principle of equitable utilization.

19

A recent study for the American Society of Civil Engineers[44] characterized major apportionment strategies as shown in Box 3. Distinct strategies exist for surface water and for
groundwater. A comprehensive strategy also exists that can be used to manage transboundary surface water and groundwater resources simultaneously. Of course, combinations of these strategies also can be used in the same agreement. Importantly, the strategies in Box 3 are not theoretical models. Rather, they reflect real-world practices that can
be seen in actual agreements. For example, the Upper Colorado River Basin Compact is
an example of apportionment based on percentage of flow, while the Delaware River Basin Compact is an example of the comprehensive basin management approach. The 1961
Canada-United States Columbia River Treaty is a well known example of the benefit
sharing approach.

3.4. International Benchmarks
Building consensus on basic principles for transboundary water sharing has been the major focus of international initiatives such as the 1997 UN Water Convention. The expectation is that the parties responsible for devising treaties, compacts or other arrangements
for sharing the water resources of specific basins will respect principles such as equity,
cooperation, and not causing harm to other basin states. However, it is understood that
they will have to create detailed implementation strategies pertinent to their own circumstances. For this reason, the UN Water Convention is silent on several specific issues that
are considered critical in the contemporary literature. To illustrate, the Convention does
not indicate whether or not transboundary water management should involve parties apart
from the national governments of the basin countries themselves (e.g., citizens, nongovernment organizations, local governments, state/provincial governments). Similarly, it
recognizes that climate is a consideration that should be considered when deciding
whether or not water resources are being apportioned in an equitable and reasonable
manner, but it does not emphasize that apportionment strategies should be flexible and
adaptable in light of climate change.
This section discusses benchmarks for effective transboundary water management that
add to the basic principles discussed in previous sections. It draws on contemporary literature from the fields of transboundary water management, water governance, climate
change, water security, and international water law. Benchmarks discussed include the
following:
•

Integration

•

Ecosystem protection

•

Public involvement

•

Shared governance, and

•

Adaptability and flexibility.
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Box 3: Apportionment Strategies
Surface Water
•

•

•

•

•

Guaranteed quantity at a point: Upstream parties guarantee that a fixed volume of
water will pass certain points at particular time periods. Accurate knowledge of
flow history is needed, and upstream parties bear the risk during water shortages.
Surpluses beyond specified amounts may be divided under agreements.
Percentage of flow: Water is divided based on fixed percentages or formulas based
on flow levels. Accurate data and monitoring are needed, but risk is shared among
parties.
Priority of particular demand: Uses are prioritized, and quantitative limits are established for each use in the basin. Economic value of water must be known, and
basin must be treated as an integrated whole.
Storage limitations: The amount of water that upstream parties may store in reservoirs is identified on annual, seasonal or other time periods. Withdrawals below reservoirs are not necessarily regulated, and in some years only enough water to fill
reservoirs may be available.
Hydrological models: River flows are modelled, and variations in precipitation
amounts across the basin are accounted for. Available water is shared based on
schedules derived from the models. If the models are accurate, then apportionment
is based on actual conditions.

Groundwater
•

•

•

Maximum withdrawal rate: Instead of dividing the water itself, the parties agree on
extraction limits. The strategy is only effective if total withdrawals are less than recharge rates (which therefore must be known).
Planned depletion: Water is withdrawn from aquifers based on economic efficiency, and without regard to recharge. Where recharge is limited or non-existent, the
parties treat the aquifer as a non-renewable resource.
Hydrological models: Parties share groundwater based on water budget models that
characterize recharge and discharge on annual, seasonal or other time-based periods. Allocation of available water occurs based on schedules derived from the
model. System is most effective when recharge is rapid, and when models accurately establish available water.

Comprehensive basin management
An independent commission supervised by the parties provides comprehensive,
basin-wide watershed management. Surface water and groundwater interactions
can be addressed, as can water quality and quantity concerns, drought contingency
planning, water conservation, and instream flow needs.
Source:[44]

•
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These were selected based on their pertinence to the question of apportionment of the water resources of the Red River basin. In that sense, they should be viewed as a subset of a
much larger group of concerns that can be reflected in arrangements for transboundary
water sharing, e.g., peace and security, and gender equity[47][67].

Integration
Integration should be a key focus of water management at all scales. In the context of
transboundary water management, integration is a particularly important concern because
the parties involved are sharing watersheds, which are extremely complex socioecological systems. As noted in Section 3, watersheds naturally connect human activities
over time and space because actions in one part of the watershed will be felt in others.
For example, in many parts of the world, aquifers contaminated by industrial activities in
one part of a watershed have contaminated drinking water supplies several decades later
and many kilometers away from the original activity[81].
Numerous concerns can be, and should be, integrated when devising arrangements for
transboundary water management. At a minimum, arrangements should strive to ensure
that decisions regarding the following are made in an integrated fashion, rather than in
isolation from each other[13][23][52][62][114][124]:
•

Surface water and groundwater interactions (e.g., impacts of groundwater takings on
baseflow, impacts of surface water takings on recharge)

•

Land use planning and water management (e.g., extent to which land use changes
transform hydrology; availability of water supplies for urban development)

•

Human and environmental water needs (e.g., impacts of surface water withdrawals for
human uses on aquatic ecosystems)

•

Water quality and water quantity (e.g., extent to which water takings contribute to decreased water quality; degree to which water quality affects availability of supplies for
agricultural uses), and

•

Economic development and water management (e.g., relationships between water
availability and the viability of regional economies).

Planning and management based on watersheds is widely recognized as the most effective way to promote integration of these concerns[33][44]. However, even proponents of
watershed- or basin-based management recognize that this is a challenge. Not only do
watershed boundaries rarely coincide with political and administrative boundaries, but
also they often fail to capture all relevant stakeholders[147] and are not necessarily a meaningful frame of reference for all stakeholders[3][12][56]. These concerns should be recognized in transboundary water sharing arrangements that are based on watersheds.
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Ecosystem Protection
Improving or maintaining environmental conditions has become a key goal of contemporary transboundary water management[149]. Concerns include improving or maintaining
flows to protect fish and fish habitat (quantity, timing)[48][136][139]; sustaining or improving
critical riparian habitat, such as wetlands and floodplains[16]; and achieving water quality
objectives for ecosystem needs[141].
Concerns for ecosystem protection can be addressed to some extent in efforts to ensure
integrated watershed management. However, special attention to these issues is warranted. For example, aquatic ecosystems have very specific needs in terms of the timing,
volume, temperature and quality of flows[48]. It is possible to devise an apportionment
scheme that provides water to satisfy some environmental values (e.g., fish habitat), yet
still does not meet other relevant ecological water needs (e.g., the needs of riparian vegetation). Therefore, in many jurisdictions a systematic approach focused on a broad range
of environmental water needs is being used. For example, in New Zealand a distinction is
made between environmental flows and ecological flows. Ecological flows are the flows
and water levels that are needed in water bodies to provide for the ecological integrity of
fauna and flora that are present both in those water bodies and in their margins[118]. In
contrast, environmental flows are the levels and flows of water in water bodies required
to meet values that are established through regional planning or statutory processes.
The science of ecological flow assessment is relatively new. Nonetheless, sufficient understanding exists to permit parties devising and implementing apportionment agreements to address those needs. Importantly, while ecological flow assessment is largely a
scientific activity, decisions about the desired health and status of ecosystems cannot be
made only by scientists; these are in many respects political decisions that require public
involvement[48][118].

Public Involvement
International transboundary water management requires negotiation between and among
sovereign states. Therefore, national governments clearly are dominant players in international transboundary water management. It is for this reason that the UN Water Convention only refers to “states”, and defines “participation” in terms of the involvement of all
states that share a basin. However, in the wider water management field the need for, and
desirability of, public involvement in transboundary water governance has emerged as a
central concern[1][19][20][39][48]. This reflects both normative principles and practical realities.
In terms of principle, it is difficult to imagine implementing a goal such as equitable sharing of water resources without involving people who are affected. Therefore, modern
transboundary water management arrangements commonly include some provisions for
public involvement[44] simply on the basis of international norms. However, pragmatic
reasons for public involvement also exist, including the following:
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•

Decisions about water – who has access, how much will users receive – have major
economic implications. Therefore, water management is inherently a political activity[145][167]. Involving members of the public – especially people who are politically
weak – is therefore critical not only for equity, but also to reduce the potential for future political conflict.

•

Citizens and environmental groups are no longer prepared to leave decision making
about something as fundamentally important as water to governments. Therefore, in
many jurisdictions they are increasingly turning to the courts to resolve disputes, or to
force governments to take specific actions regarding pollution, protection of ecosystems, and other concerns[51].

•

Top-down, centralized decision making in the context of extremely complex systems
such as transboundary watersheds is not conducive to effective water management[44].
Sovereign states often lack the capacity to manage such complex systems[85]. Additionally, involving a broad range of interests usually is necessary simply to ensure that
decisions reflect different viewpoints, concerns, knowledge and perspectives.

•

Implementation of many water management objectives occurs through the actions of
private citizens. For example, meeting water quality targets in a transboundary agricultural watershed requires the cooperation of farmers. Therefore, farmer willingness to
cooperate may be a key determinant of the success of a transboundary water management arrangement created by national governments[42].

Shared Governance
Concern for the role of the general public is related to a larger discussion of ways in
which responsibilities for water governance can be, and should be, expanded beyond senior governments, e.g., to include local governments, non-government organizations, and
citizens[157]. In this context, the term “governance” refers to the processes through which
societies make decisions that affect water[35]. In an environment of shared or distributed
governance, the state (e.g., federal or provincial/state governments) shares or even lets go
of some of its authority[36]. This is distinct from the state consulting citizens and then deciding what to do (as is common in the context of public participation).
Proponents of distributed water governance argue that involving actors beyond government agencies has numerous potential benefits, including decisions that better reflect local circumstances and needs[119]. Of course, serious concerns also exist about accountability and capacity in this more complicated governance environment[167]. Nonetheless, distributed governance is an important objective if the goal is integrated basin management.
Ultimately, achieving integrated management of transboundary river basins may require
that the influence of political boundaries – even national boundaries – is reduced so that a
basin-wide perspective can be adopted[103]. National governments alone clearly cannot
create this perspective because jurisdiction over so many pertinent aspects of integrated
water management lies with sub-national governments (such as provinces in Canada and
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states in the US), municipalities, special purpose water management agencies, and private
landowners.

Adaptability and Flexibility
Water managers have always had to deal with daily, seasonal, and annual changes in precipitation, streamflow, lake levels and other characteristics of the water cycle[24][107]. A
key factor contributing to their ability to successfully adapt has been the predictability of
climatic variability[84]. Unfortunately, due to climate change it is no longer possible to
assume that future climatic variability will be consistent with observed variability[111].
Even aggressive mitigation of CO2 and other greenhouse gas emissions will only slow the
rate of climate warming[73]. This means that a new “predictable envelope of variability” is
unlikely to emerge[10][111]. As a result, water managers will have to find ways to deal with
much greater complexity and uncertainty than has previously been experienced[45][86].
Climate change is, of course, only one source of uncertainty with which water managers
must deal. Other important drivers include natural variability, new demands for water
originating from population growth and economic development[90][109]; new societal expectations regarding governance, the goals of management, and ecosystem conditions[62];
new actors (inside and outside of shared basins)[62][147]; and new or changed scientific understanding of key processes[46][106]. Therefore, it is increasingly recognized that water
management systems should be designed with adaptability and flexibility in mind[121].
From the viewpoint of transboundary water sharing, it is critical that apportionment methods permit flexibility, to respond to unforeseen circumstances that were not conceived
of when the rules were drafted, and adaptability, to accommodate changes in flows, demands and other key considerations such as the needs of the environment[57][106][165]. Unfortunately, many of the world’s existing agreements recognize seasonal variability, but
do not account for year-to-year variations, extreme events and climate change, and the
possibility of shifts in demands, practices and expectations[90]. Apportionment arrangements that ignore basic considerations such as inter-annual hydrological variability,
drought, or the nature of environmental water needs, for example, by only specifying
fixed amounts of water, do not meet this test[62]. In contrast, flexibility and adaptability
can be enhanced in apportionment arrangements through periodic reviews; limited terms;
special provisions for meeting environmental water needs; mechanisms for dealing with
extreme circumstances such as droughts; information sharing; and the creation of organizations that are empowered by the parties to make adjustments in response to changing
circumstances[2][106][139][165].
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3.5. Summary
In the international transboundary water management literature specifically, and in the
water management literature generally, a broad consensus is forming around key principles and best practices for transboundary water sharing. These reflect emerging international norms as well as collective experiences acquired through the development and implementation of hundreds of transboundary water management arrangements created in
countries around the world.
The literature contains extensive advice regarding the design and implementation of
transboundary water management agreements. In Section 3, the focus is on principles and
best practices that seem most relevant to the circumstances of the Red River basin. Some
concerns prominent in the literature were not pertinent, for instance, it was not necessary
to discuss the merits of creating an organization for joint management of transboundary
waters because one already exists – the International Joint Commission.
Principles and best practices discussed in this section should be treated as benchmarks for
transboundary water governance in international river basins. In summary, these included
the following:
•

Extent to which core principles of contemporary international water sharing are addressed, including equitable apportionment and cooperative management.

•

Recognition of key interrelationships that should be addressed in an integrated fashion
(surface water and groundwater; land use planning and water management; human and
environmental water needs; water quality and water quantity; economic development
and water management).

•

Protection of critical ecosystem functions, including instream flow needs for fish and
fish habitat, and water quality objectives.

•

Involvement of members of the public in decision making relating to transboundary
water governance.

•

Distribution of responsibility for governance beyond national governments.

•

Adaptability and flexibility of water sharing arrangements.

Translating principles and best practices into real-world transboundary water management arrangements is a daunting task. Therefore, the next section examines two international case studies of transboundary water governance that involve water sharing. The
goal is learning lessons from their experiences that are pertinent to the Red River basin.
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4.

International Case Studies
This section presents two case studies of transboundary water management in two critical
international basins: the Murray-Darling Basin (MDB) in Australia, and the OrangeSenqu River basin in southern Africa. These basins were chosen based on their potential
to offer useful insights into the issues raised in Section 3. In each case study, severe challenges are being addressed through major reforms to water laws and policies within countries, and to transboundary water governance arrangements in shared basins.
For each case study the following topics are addressed:
•

Contextual factors (physiography, climate and water resources; population, economy
and water use; water governance)

•

Arrangements for transboundary water management (agreements; approaches to transboundary water governance; main features of agreements)

•

Extent to which the international benchmarks discussed in Section 3.4 are addressed.

4.1. Australia: Murray-Darling Basin
The Murray-Darling Basin, located in south-eastern Australia (Figure 4), covers approximately 1 million km2 (386,102 mi2) or just over 14% of the country’s total land area[7].
The basin is shared by four states (New South Wales, Victoria, Queensland and South
Australia) and the Australian Capital Territory. States under Australia’s constitution have
primary responsibility for water management. However, under recent changes discussed
below, the Commonwealth (federal) government now plays an extremely important
role[21].
Most of the basin’s area is made up of extensive floodplains and low undulating areas at
an elevation below 200 meters (656.17 ft) above sea level; the plains end at the Great Dividing Range on the Basin’s eastern and southern edges. The basin’s overall climate is
semi-arid, although the Queensland portion includes small sub-tropical areas[6]. Precipitation is highly variable across the basin, seasonally and annually, ranging from 1,200
mm/year (47.24 in/year) at the top of the Great Dividing Range to less than 200 mm/year
(7.87 in/year) at its western boundaries[11]. The rate of evaporation is very high in much
of the basin (96%)[7], and approximately 86% of the basin’s land area contributes almost
no runoff to the river systems except in times of floods or during very wet years[116].
Major rivers in the basin include the Darling, Murray and Murrumbidgee rivers and their
respective tributaries (Figure 4). Flows in these rivers are highly variable from year-toyear, and seasonally – with floods and extreme low flows being common, especially in
the Darling River and its tributaries. Between 1894 and 1993, annual discharge at the
mouth of the Murray-Darling system has ranged from 1.626 million dam3 to 54.168 million dam3 with a median of 8.49 million dam3 (1.318 million acre feet to 43.915 million
acre feet with a median of 6.883 million acre feet)[116]. However, these figures are not
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Figure 4: Murray-Darling River Basin, Australia

characteristic of conditions during the past decade. For example, in the two years ending
in August, 2008, inflows into the Murray system were 3.54 million dam3 (2.87 million
acre feet), just over 50% of the previous two year minimum of 6.8 million dam3 (5.51
million acre feet) in 1943-45[117]. Flows at the mouth of the Murray system are correspondingly low in light of high levels of withdrawals and severely reduced inflows.
Rivers in the basin are heavily regulated through an extensive system of water control
structures[11]. Large dams in the Murray-Darling Basin can store a maximum of 24.34
million dam3 (19.73 million acre feet), representing 29% of Australia’s large dam storage
capacity[6]. However, storage levels currently are extremely low. In August of 2008, active storage in the Murray system was only 20% of capacity[117].
Groundwater is an important basin resource. Surficial aquifers found in alluvial sediments in river valleys, deltas, lake sediments and in aeolian deposits are the major
sources of potable groundwater[116]. Sedimentary aquifers cover large areas and contain
the largest groundwater resources, but the quality of the water is marginal; nonetheless,
they are relied on over much of rural inland Australia. Fractured rock aquifers are com28

mon, but extraction of large volumes of water is difficult. Importantly, recharge in many
of the high-yielding aquifers is low[116]. In some regions, groundwater is a critical resource not only for domestic purposes, but also for irrigation. For example, in the Namoi
region in northeastern New South Wales (NSW), the total yearly licensed groundwater
entitlement is 471,823 dam3 (382,513 acre feet) while the estimated annual sustainable
yield is 212,625 dam3 (172,378 acre feet)[97].
Approximately 2 million people live in the basin, the majority in New South Wales
(39%) and Victoria (29%)[7]. Some 40% of the basin’s population lives in urban areas
with 25,000 or more people. The largest urban centre in the basin is Canberra, population
350,000[7]. The City of Adelaide (population 1.2 million people) receives its water supply
from the Murray River, but it is not located within the basin.
Australia is one of the world's major agricultural producers of grain, beef and dairy, and
the Murray-Darling Basin is Australia’s most important food-producing region. Crop
production (cereals, cotton, legumes, fruits and nuts, grapes, vegetables, canola and livestock fodder) and livestock production are the dominant economic activities in the basin,
generating AUD$15 billion in 2005-06 or 39% of the total value of Australia’s agricultural production[7]. Approximately 65% of Australia’s irrigated land is located in the basin[7]. Thus, agriculture is by far the largest consumer of water in the basin[7].
The relatively limited water resources of the Murray-Darling basin have been under pressure throughout the past century, but during the past two decades they have been in crisis.
Severe water quality problems received national attention throughout the 1990’s. Extreme dryness has been experienced in recent years[7], along with the worst drought in
Australia’s recorded history[29]. Salinity, land degradation and loss of bio-diversity also
are significant long-term problems[128]. Adding to these concerns, the combination of
drought-induced low flows and heavy water use has placed considerable stress on aquatic
ecosystems, including the basin’s thousands of wetlands. Climate change is considered to
be an extremely serious threat in Australia[126]. A recent review commissioned by the
Commonwealth government suggests that a 1ºC increase in temperature is expected to
produce a 15% decrease in streamflow in the basin[61]. In the absence of a successful
global greenhouse gas mitigation effort, implications for irrigated agriculture in the Murray-Darling basin are extremely serious due to reductions in river flows, increases in
drought frequency, and increased evaporation from water storage reservoirs[61].
Reflecting the above concerns, water governance in Australia has been in a state of continuous change during the past two decades. A national approach to water emerged in Australia in 1994 through the Council of Australian Governments (COAG) water reforms,
which instituted market-based approaches at the state and territorial level and established
a greater role for communities. The pace of reform increased under the 2004 National
Water Initiative (NWI), which expanded water trading and focused attention on the environmental and economic needs of the Murray-Darling Basin[108].

29

Because the NWI was agreed to by all states and the Commonwealth, it provides Australia’s overarching policy framework for water[72]. Under the NWI, states are obliged to return all catchments to sustainable levels of extractions[30]. This will be accomplished
through water sharing plans, which are regulatory documents. In each catchment, catchment management organizations are required to define environmental needs, and then
define the amount of water available for consumption (the consumption pool), and how
the pool will be shared among existing entitlement holders. Substantial and uncompensated cuts to existing entitlements have occurred, especially in New South Wales. Water
sharing plans will be revised every five years, and the consumptive pool redefined according to considerations such as shifts in demand, new knowledge, and climate change.
Future changes to entitlements, due to redefinition of the consumptive pool, will only be
compensated up to a certain level. Importantly, due to the severity of the drought catchment plans have been suspended in New South Wales, putting into question the robustness of this system[142].
The Murray-Darling Basin has long been recognized as a critical transboundary resource
in Australia. With the exception of trade and commerce, constitutional authority over water is vested in the states and territories, each with its own system of water allocation.
Thus, integrated management of the Murray-Darling Basin historically has been extremely difficult. Nonetheless, special provisions have existed for joint management of the basin since 1915 when the River Murray Waters Act was created and the River Murray
Commission was formed to oversee construction of works on the river. That legal framework was replaced in 1983 by the Murray-Darling Basin Act, and the Murray-Darling
Basin Commission (MDBC) was formed in 1985. The Murray Darling Basin Agreement
(1987) was amended in 1992 to permit Queensland to join. Several key actions have been
taken through the Agreement:
•

In 1997 the MDBC instituted a cap or upper limit on the surface water diversions in
New South Wales, Victoria and South Australia, with the goal of maintaining and,
where possible, improving existing flow regimes and achieving sustainable water consumption[128].

•

In 2002 the Commission established the Living Murray initiative, which had the goal
of providing water for environmental enhancement at six critical sites in the basin
through acquiring water from willing sellers and allocating it to the environment[11].

•

In 2004, the Murray-Darling Basin Ministerial Council committed AUD$500 million
(AUD$200 million from the Australian Government) over five years to provide an average of up to 500,000 dam3 (405,357 acre feet) of water per year in support of the
Living Murray initiative[8].

On January 25, 2007, the Commonwealth Government of John Howard announced a National Plan for Water Security (NPWS). An investment of $10 billion over a period of ten
years was aimed at making rural water use sustainable by modernizing on- and off-farm
irrigation infrastructure, addressing over-water allocations and, given that diversions un30

der the existing Cap are not sustainable, setting a new sustainable Cap on diversions[108].
Under the NPWS, the Commonwealth government proposed to take control of water
management in the MDB. Commonwealth funds would be available for a host of waterrelated purposes, including modernizing water management infrastructure in the various
states. A new basin-level organization with enhanced responsibilities and powers – the
Murray Darling Basin Authority – would be created. In parallel, the Commonwealth put
in place a new legal framework, the Water Act 2007.
Prime Minister Howard’s government was defeated in 2008 before the NPWS could be
implemented. However, his successor, Kevin Rudd, developed a new national water plan,
Water for the Future, incorporating elements of the earlier plan[7]. Additionally, the basin
states and the Commonwealth entered into an agreement to revise and implement the Water Act 2007[27] and states’ own legislation.
A revised Murray-Darling Basin Agreement, agreed to by all the states and the ACT, is
incorporated in the amended Water Act 2007. The Water Act 2007 and the Agreement
instituted a framework for environmental protection, monitoring, enforcement, water
sharing and trading, and created the independent Murray-Darling Basin Authority
(MDBA) to replace the MDBC. Specific provisions regarding water sharing and trading
are being finalized, and will be introduced as regulations. The Commonwealth’s Minister
for Climate Change and Water is responsible for the Act, and the MDBA reports to the
Minister[115]. The Authority’s members are appointed by the federal government[128].
States retain all of their constitutional rights and duties relating to water. However, by
entering into the new agreement they have given primacy to the Commonwealth in key
areas relating to basin management. For example, the MDBA is responsible for developing a single, consistent and integrated basin plan; recommending limits on surface and
groundwater diversions to the Commonwealth Minister for Climate Change and Water;
and advising the Minister on the accreditation of water resource plans in each state.
Commonwealth and state ministers sit on the Murray-Darling Basin Ministerial Council
(MDBMC), which existed under the previous Agreement. The Council provides oversight to the MDBA, and has responsibilities relating to River Murray operations. The Act
also created the position of Commonwealth Environmental Water Holder, whose duties
include acquiring and managing the Commonwealth's environmental water assets inside
and outside of the basin[128].
Detailed and specific rules and procedures for transboundary water sharing in the basin
are established under the Agreement. For example, South Australia’s entitlement during
normal periods is expressed in monthly volumes. Entitlements for New South Wales and
Victoria are defined in terms of proportions of flow of the River Murray, and specific volumes of water from particular reservoirs and lakes. New South Wales and Victoria share
the flow of the River Murray on an equal basis, but have a specific obligation to pass defined volumes of water to South Australia. Because of their role as upstream states, New
South Wales and Victoria also have a specific duty to provide South Australia’s entitlement, and South Australia is given access to storage in reservoirs located in these states.
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The Act also establishes provisions for maintenance and enhancement of environmental
flows; meeting critical human needs (defined as minimum amounts of water that can only
reasonably be provided from Basin water resources to meet core human consumption requirements and water needed to avoid incurring prohibitively high social, economic or
national security costs); resolving disputes; water accounting; water charges (full cost
pricing); water trading between states; revising entitlements during periods of low flow,
e.g., through mechanisms such as special requests to the MDBA; risk sharing during extreme circumstances (droughts and low flows); operation of reservoirs; and a host of other considerations. Thus, it provides a broad, overarching framework for transboundary
water governance and management.

Benchmarks
This section summarizes the extent to which the core principles and international benchmarks, discussed in Section 3, are addressed in the Murray-Darling Basin.
•

Core principles: Core principles for water sharing that have emerged at the international level are strongly reflected in the Murray-Darling Basin. The Murray-Darling
Basin Agreement, under the amended Water Act 2007, is based on a strong commitment to cooperative transboundary water management. Equitable and reasonable utilization of water resources, sharing of risks and benefits, participation by all basin
states, information sharing and exchange, and protection of the environment are defining features of the Agreement. Importantly, the fact that the basin is shared by states
within a federation, rather than by sovereign countries, greatly facilitated development
of this comprehensive approach. However, it also should be noted that implementation
of the principles of the Agreement has not been trouble free. For instance, South Australia recently launched a suit against Victoria and New South Wales aiming to force
them to release more water down the river[65].

•

Integration: The framework for water sharing that has been created for the basin establishes a highly integrated approach. Apportionment of surface water is the primary
concern of the Murray-Darling Basin Agreement, but groundwater-surface water interactions and water quality-quantity relationships (including salinity concerns) are recognized. In an important change relative to the 1992 Murray-Darling Basin Agreement, groundwater management will be brought under the MDBA’s control in the new
Agreement through the basin plan the Authority now has to create[128]. Meeting human
water needs, primarily for agricultural irrigation, is a key objective of the Agreement.
However, environmental water needs are a major concern against which traditional
human social and economic needs are balanced. Finally, in terms of integration, basinlevel arrangements and state-level catchment land and water management systems are
supposed to be closely integrated because the MDBA’s forthcoming basin plan will
have primacy. Whether or not this actually will occur in the face of severe overallocation of rivers and aquifers is not clear.
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•

Ecosystem protection: Detailed and specific requirements and procedures for ecosystem protection have been established in the new framework. For example, the MDBA
is required to develop an Environmental Watering Plan, and the Commonwealth Environmental Water Holder will manage the Australian government’s environmental water holdings in the basin according to this plan. These measures build on existing
measures such as the 1997 Cap on surface water diversions, the Living Murray initiative, and requirements for maintenance of environmental flows in state-level legislation. Whether or not these will be successful remains to be seen. For example, due to
the severity of the drought, restoration of degraded environments through programs
such as the Living Murray project has been slow[29]. Stresses on the water resources of
the basin are so severe that the extent to which ecosystem functions can be restored
(let alone protected from further degradation) is in serious doubt. For example, the
first biennial assessment of the National Water Initiative determined that water markets have not address over-allocation, and that river quality continues to decline[31].
Additionally, at the state level, water sharing plans that are meant to provide environmental flows have been suspended in recent years[142].

•

Public involvement: The process of water reform in Australia, including the development of the 1994 COAG reforms, the 2004 National Water Initiative, the 2007 National Plan for Water Security and its successor, and the new Murray-Darling Basin
Agreement, were all developed at the government-to-government level. In other
words, citizen involvement in the creation of the overarching policy framework for
Australia, and for the basin, has been limited. However, public involvement and consultation on the development and amendment of the MDBA’s basin plan are required
under the Water Act 2007[27]. Community participation in Murray-Darling Basin water
management is facilitated through a Basin Community Committee, which advises the
MDBA and the MDBMC. Additionally, at the state level, reforms introduced starting
in the 1990s have created key roles for citizens in catchment management planning[142]. Citizen involvement has been integral to the development of the plan, but the
process has revealed tension between water users (especially irrigators) and others[97].

•

Shared governance: The overall approach to governance in the basin reflects the primacy of government agencies in Australian water management, and the manner in
which Australia’s water reform process has unfolded. Decision making responsibility
is concentrated in bodies such as the MDBA, the MDBMC, and state governments. It
is only at the state level, through activities such as planning by catchment-based bodies that have statutory responsibilities under state laws to develop catchment management plans, that governance is being shared more widely beyond governments[137][142]. However, it is important to remember that part of the water reform
process has been the creation of water markets. Thus, one can argue that in the context
of water that is available for trading, decision making responsibility has been handed
to companies and individuals engaging in the water market.

•

Adaptability and flexibility: Australians have demonstrated an uncommon willingness
and capacity to adapt to changed circumstances, and to experiment with innovative
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approaches to water allocation. As noted earlier, the amended Water Act 2007 and the
Murray-Darling Basin Agreement are only the latest stage of a long series of fundamental reforms during past decades. The Agreement incorporate a host of measures
designed specifically to permit adaptation to changed climatic and economic circumstances. These include provisions for flexible apportionment among states based on water resource conditions; special provisions for dealing with droughts and low flows;
basin-wide planning that shapes water sharing objectives and provides a larger framework for catchment-level planning through state processes; procedures for regular plan
revision and amendment; and a framework for water trading that, depending on its final form, may create considerable flexibility. However, it is important to note that the
robustness of the system that has been created is already in question (as demonstrated
by the fact that NSW has suspended water sharing plans in the face of the drought).
With the most recent reforms at the national level, and in the Murray-Darling Basin, Australia has developed a sophisticated (and complicated) system for transboundary water
management. Australia’s states have demonstrated a capacity to be as parochial about
water as any sovereign country, yet they also have shown an ability to see beyond their
individual interests and to act cooperatively. Thus, the Australian experience provides an
oft-cited international benchmark for transboundary water governance[11]. However, two
key facts must be kept in mind in considering the Australian experience. First, water
reform has occurred in direct response to an exceptionally serious, long-term environmental, economic and social crisis. This crisis has been a key driver of water reform, and
has narrowed the range of options that can be pursued. Second, and most importantly, the
most recent reforms were undertaken partly in response to previous reforms that were
unsuccessful. In other words, it is premature to suggest that the current reforms will be
able to address the severe challenges faced in the basin better than has been the case under previous reforms[173].

4.2. Southern Africa: Orange-Senqu River Basin
The Orange-Senqu (also known as the Orange) River Basin in southern Africa (Figure 5)
covers approximately 896,368 km2 (346,090 mi2) and is shared by four countries: the Republic of South Africa, the Kingdom of Lesotho, the Republic of Namibia and the Republic of Botswana. Most of the basin (64.2%) is located in South Africa. Botswana has
12.2% of the basin, and Namibia has 24.5%[53]. Only 3.4% of the basin is located in Lesotho. Nonetheless, as will be seen below, Lesotho’s position as a headwater state in the
basin is critical.
With the exception of Lesotho, which is a mountainous region made up mostly of temperate highlands, the basin is dominated by savannah grassland in the central plateau and
desert conditions in the west. The Lower Orange basin is arid to extremely arid[150]. Precipitation is highly variable across the basin, seasonally and annually. In Lesotho, average annual precipitation exceeds 1,800 mm (70.87 in) while average annual evaporation
rate is 1,100 mm (43.31 in). At the mouth of the river, where it drains into the Atlantic
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Figure 5: Orange-Senqu River Basin, Southern Africa
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Ocean (Figure 5), average precipitation is less than 50 mm (1.97 in) per year while annual evaporation rates can exceed 3,000 mm (118.11 in)[40]. Portions of the basin contribute little or no runoff.
The Orange is the largest river in the basin. It originates in north-east Lesotho (where it is
known as the Senqu), and flows generally westward through South Africa. The Vaal River in South Africa is a critical tributary[49]. Other tributaries include the Fish, Caledon,
Molopo and Nossob rivers[95]. These contribute a relatively small portion of the flow. For
instance, surface water from the Molopo and Nossob rivers in Botswana (Figure 5) has
not flowed into the Orange River in living memory[90][98]. As a result, more than 95% of
the water in the Orange River Basin originates in Lesotho and South Africa[98]. Mean annual runoff of the Orange River as measured at Noordoewer, in Namibia (Figure 5), is
11.1 million dam3 (9 million acre feet) [54]. Dams and reservoirs are used throughout the
basin to capture streamflow, and numerous intra- and interbasin water transfer schemes
supply water to municipalities, industry and irrigation farms inside and outside the ba-
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sin[49][155]. The Mohale and Katse dams in Lesotho, part of the Lesotho Highlands Water
Project (LHWP), are particularly important for Lesotho and South Africa.
Groundwater is an important resource in the basin, but basin-wide data on the quality and
availability of groundwater resources are limited[150]. Groundwater is especially important for basin countries that have limited streamflow. For instance, in Botswana, streamflow is intermittent, with some internal rivers flowing for only 10-75 days per year. To
meet its water needs in its portion of the basin, Botswana relies primarily on groundwater
resources that recharge slowly due to limited precipitation[90][98]. Thus Botswana’s
groundwater resources in the basin are under considerable pressure because abstraction is
effectively mining a limited resource[54].
The Orange-Senqu basin’s population in 2004 was estimated to be 19 million people,
most of whom are considered poor to very poor[150]. The vast majority of the population
(approximately 11 million) lives in South Africa[49]. Lesotho, which is located entirely
within the basin, had an estimated population of 1.881 million in 2006[89]. Namibia’s portion of the basin is sparsely populated and expected to decline due to urbanization[90].
Botswana’s sparsely populated portion of the basin is entirely covered by the Kalahari
desert[49]. Johannesburg, South Africa (population around 7 million people including surrounding suburbs), is the largest population centre in the basin, and is located in Gauteng,
the smallest but most densely populated and fastest growing province of South Africa.
Despite significant urbanization, population growth rates in all basin countries have
slowed due to decreasing fertility rates and high mortality resulting from HIV/Aids[150].
The basin’s economy is dominated by South Africa, which is the primary trading partner
for Lesotho, Namibia and Botswana. South Africa accounts for 93% of the total gross
domestic product (GDP) in the basin and has the highest GDP per capita while Lesotho
has the lowest[150]. Lesotho derives 40% of total non-tax revenue from the LHWP, which
provides water to South Africa[88]. Wages earned by people from Lesotho who work in
South Africa’s mines are also important to the country’s economy. Soils in Lesotho are
considered very poor, and thus irrigation potential is low[53]. In the Namibia portion of the
basin, livestock production is a dominant activity, although mining and commercial agriculture dependent on the Orange River takes place[150]. Irrigation potential in Botswana in
the Orange River Basin is considered negligible because of a lack of renewable water resources, and low in Namibia due to the scarcity of irrigable lands and limitations on water
availability[53]. However, Namibia does grow table grapes near the mouth of the Orange
River[4]. In the drier western parts of the basin South Africa, Namibia and Botswana derive income from safari-based tourism[150]. Mining, manufacturing and agriculture are
key economic activities in the central and eastern portion of the basin in South Africa,
and are concentrated in Gauteng, in the Vaal Catchment[150]. Irrigation and dry-land cash
crop production occurs predominant in the central basin, and stock farming is found in
the remaining parts of the central basin[150]. In 2005, 95% of all water demand in the basin was from South Africa, and an estimated 60% of that was for irrigation[150]. The Vaal
River is especially important to South Africa’s economy because it provides water for
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Gauteng province, which accounts for 60% of the country’s wealth[152]. Given the importance of water for South Africa’s economy, it should not be surprising that increasing the
security of supplies in the Orange River Basin through transboundary water management
has been a central political, economic and sometimes military goal of various South African governments[155].
Water resources in the Orange River Basin are under pressure from a variety of sources,
including highly variable flows; high water demands, especially in the Vaal and Lower
Orange catchments; and contamination from urban areas, land use activities and industries[49][95][150]. The Vaal catchment in particular is considered highly polluted due to industrial and agricultural activities[150]. Annual flow of the Orange River is now estimated
to be 25% of natural mean annual runoff, due in large part to high demands on the Vaal
River to support economic activities in Gauteng[150], but also due to a prolonged drought
in the western portion of the basin[37]. Ecosystems throughout the Orange River basin are
severely degraded due to water quality concerns, soil erosion and wetland degradation,
and because natural flow regimes have been disrupted[49][150].
Total demand for water in the basin between 2005 and 2025 is expected to grow by 8.5%
(from 5.687 to 6.168 million dam3, or 4.611 to 5 million acre feet). Most of the expected
increase in demand will occur in South Africa, but expansion of irrigation in Namibia by
2025 also is expected[150]. In light of existing demands and pressures, chronic water scarcity is expected in most parts of the basin by 2025. Climate change will significantly increase existing climatic variability. Decreases in precipitation are anticipated in the western portion of the basin, while precipitation in the eastern highlands may increase[90]. Importantly, climate change is expected to lead to the loss of perennial flows in already water-stressed portions of the basin. This has serious implications for the rural poor who depend on these resources[37]. Additional intra- and interbasin transfers also will strongly
determine future water availability within the basin[90]. Thus, both water scarcity and ecosystem degradation are expected to become more severe in already stressed portions of
the basin.
The countries that share the basin have recognized the importance of strengthening their
own water management systems. All four have reformed, or are in the process of reforming, legislation and policies[150]. For instance, South Africa has instituted extensive water
reforms that include national water legislation (the Water Act) and catchment-based
planning programs[9]. Botswana established a National Water Master Plan[146]. Of course,
how effective these initiatives are depends on the extent to which profound political, economic and social challenges, that undermine capacity to implement plans and programs
in all four basin countries, can be addressed[145][150].
At the same time as they have recognized the need to improve their own water management systems, the countries sharing the basin have recognized their international commitments, and the need for basin level coordination, planning and water resources devel-
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opment[91][90]. This is reflected in the number of bi-lateral and basin-wide arrangements
that exist[4][90][155]:
•

The four countries are signatories to the Southern African Development Community’s
(SADC) Revised Protocol on Shared Water Course Systems. The Revised Protocol,
signed in August 2000 and ratified in September 2003, is designed in part to make
transboundary water governance in southern Africa consistent with the principles reflected in the UN Water Convention[104].

•

In 2000, South Africa, Lesotho, Namibia and Botswana signed the Agreement on the
establishment of the Orange-Senqu River Commission (ORASECOM), which led to a
regional coordination body designed to help balance the interests of the four states that
share the basin. This is the first agreement created under the Revised SADC Protocol
on Shared Watercourse Systems as well as being the first basin-wide multilateral
agreement signed by all riparian states of the Orange-Senqu River[49]. Importantly,
Botswana is recognized as a riparian under this agreement even though it contributes
no streamflow, and does not make use of surface water from the Orange River. As a
formally-recognized basin state, Botswana now has guaranteed access to groundwater
resources in the basin.

•

Seven bi-lateral agreements also exist in the basin. Two of these – the 1986 Treaty of
the Lesotho Highlands Water Project (LHWP) and the 1992 Agreement that established the Vioolsdrift and Noordoewer Joint Irrigation Scheme (VNJIS) between Namibia and South Africa – include specific water allocations to the parties involved[90].

The objectives of these arrangements vary widely. For example, the Treaty of the Lesotho Highlands Water Project focuses specifically on water development, and does not
adopt a basin-wide perspective[5]. The LHWP Treaty is an example of an apportionment
arrangement focused on sharing benefits of water development, rather than simply division of water. The project involves the transfer of water from the Senqu basin in Lesotho
by gravity into the Vaal River[94]. South Africa would have received the water anyway
through natural flows (Figure 5), but via the project receives high altitude storage, and
has been able to avoid the cost of pumping water from the Orange River in its territory to
the Gauteng area where it is needed[94][155]. In return for delivery of water, Lesotho receives monthly royalties from South Africa, and uses the water to generate hydroelectric
power before delivering it to South Africa[154]. In contrast, the Orange-Senqu River Basin
Agreement is focused on broader regional development goals including regional integration, socio-economic development, poverty alleviation, and protection of ecosystems[71].
While these agreements are based on mutually-recognized self-interest, it should be remembered that they also reflect South Africa’s desire to increase regional stability and its
own water security[155].
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Benchmarks
This section summarizes the extent to which the core principles and international benchmarks, discussed in Section 3, are addressed in the Orange-Senqu River Basin.
•

Core principles: Early arrangements for transboundary water management in the basins were bi-lateral in nature, and focused on specific concerns. For example, as noted
earlier, the 1986 Treaty of the LHWP excludes two of the basin states, and thus their
interests are not recognized. Nonetheless, it is generally acknowledged that the Treaty
does reflect an effort to apportion benefits of water resource development equitably
between South Africa and Lesotho[5][49]. Subsequent arrangements are much more
strongly reflective of international norms. For example, the revised 1997 SADC Protocol on Shared Water Course Systems explicitly recognizes the UN Water Convention, and the Agreement on the establishment of the Orange-Senqu River Commission
(ORASECOM) builds on the Protocol.

•

Integration: ORASECOM is based on the concept of Integrated Water Resource Management (IWRM), as are water policies within the four basin countries. However, the
extent to which principles of integration are reflected in actual practices in the basin is
highly variable. This reflects not only the magnitude of the social, economic and environmental challenges faced, but also the significant capacity challenges that exist[94],
and the complexity of the various internal and transboundary water management systems. Hence, while the 2000 ORASECOM agreement promotes an integrated perspective, major developments continue to be developed through bi-lateral approaches
(which undermines an integrated, basin-wide perspective)[90].

•

Ecosystem protection: Degradation of ecosystems is severe throughout the basin, a
fact that is recognized in more recent transboundary water management arrangements
and, increasingly, in water management practices. For instance, South Africa operates
the Gariep and Vanderkoof dams on the Orange River downstream of Lesotho to provide environmental flows[150]. However, water allocation and flow regimes have not
been determined for the basin as a whole[90], and no provisions for environmental
flows exist on the heavily stressed Vaal River[150]. Instream flow requirements downstream of the LHWP dams were not considered at the time the 1986 Treaty was
created; severe deterioration of rivers affected by the LHWP is expected if its next
phases are built as originally conceived[127]. Hence, subsequent negotiations relating to
the next phases of this project are giving more attention to ecosystem considerations.

•

Public involvement: A long tradition of public involvement in decision making relating to water management does not exist in southern Africa[18][87]. This reflects a number of considerations, including the facts that experience with public involvement is
relatively new in the region, high levels of poverty and underdevelopment exist, and
forums for involvement simply have not been available in previous decades. For example, an environmental impact assessment was not completed for Phase 1A of the
LHWP, and thus opportunities for public involvement did not exist in that project, and
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environmental and social impacts were not adequately addressed[127]. However, because funding was provided in part by the World Bank, public participation and environmental impact assessment were at least mandated in subsequent phases[168]. All
four basin states are signatories to the SADC Revised Protocol on Shared Watercourse
Systems, which explicitly promotes public awareness and public participation[18]. And,
efforts are underway to establish basin-wide programs for stakeholder involvement[94].
Thus, efforts are being made to increase public involvement in transboundary water
governance in the basin, but ensuring that public involvement is not limited to powerful economic interests, and that public involvement processes create meaningful roles
for citizens[26], will be a major challenge.
•

Shared governance: Transboundary water governance is occurring through a number
of joint bodies created under the agreements mentioned earlier. For example, through
a protocol created under the 1986 Treaty on the LHWP, the Lesotho Highlands Water
Commission (comprising three delegates each from South Africa and Lesotho) has
overall responsibility for the project. However, there have been few opportunities for
non-government actors to be involved in transboundary water governance[94]. This reflects the dominance of government agencies in internal water management, e.g.,
South Africa’s Department of Water Affairs and Forestry, and the absence of opportunities for non-government actors (apart from elites) to be involved in transboundary
issues. It should be noted, however, that new laws and policies within the basin countries are creating opportunities for governance that involves more players than just
governments. For instance, South Africa’s National Water Strategy involves tiers of
decision making, with Water Users’ Associations and Catchment Forums having specific responsibilities[9]. The extent to which these will influence transboundary water
governance is not clear.

•

Adaptability and flexibility: In light of the uncertainty regarding future water demands
and supplies[90], flexible and adaptable transboundary water management arrangements are essential in the basin. The various agreements identified above that actually
apportion water address this concern in different ways. For instance, the VNJIS
agreement dedicates 20,000 dam3 (16,214 acre feet) of water to this irrigation project –
11,000 dam3 (8,918 acre feet) to farmers in South Africa and 9,000 dam3 (7,296 acre
feet) to those in Namibia. The treaty does not include guidelines for adjusting these
fixed volumes over time, but two bi-lateral organizations are empowered to investigate
and make recommendations to the governments[90]. Taking a different approach, the
Treaty of the LHWP requires Lesotho to deliver specific amounts of water to South
Africa between 1995 and 2020. Delivery requirements are tied to four specific project
phases in the Treaty, with the minimum set at 57,000 dam3 (46,211 acre feet) in 1995
and 2.208 million dam3 (1.790 million acre feet) after 2020. The two components of
the first phase were completed in 1998 and 2004, respectively[49]. Provisions exist for
continuous monitoring and adjustment of project implementation to reflect South
Africa’s actual water needs[99]. Hence, the original delivery schedule already has been
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altered to reflect the fact that demands for water in South Africa have not increased as
quickly as expected[90].
Collectively there is an ongoing shift to transboundary water governance in the Orange
River Basin. This is demonstrated by the various agreements that have been developed,
and in practices such as joint planning and decision making and joint project development. However, it is important to remember that politically, economically and militarily
South Africa dominates the other basin states, and historically has used its power to increase the security of transboundary flows and to create a more stable basin-wide regime[60][155]. Nonetheless, even under these circumstances, South Africa has found it
beneficial to pursue benefit sharing in line with the principles established in its Constitution and Water Act, and consistent with regional agreements such as the SADC’s Revised
Protocol on Shared Water Course Systems. This testifies to the importance of water in
the region, and the fact that a cooperative approach to transboundary water governance is
seen as the only viable option.

4.3. Summary
In Section 3 it was argued that cooperative management of transboundary basins has numerous benefits for the states that share these water resources. The two cases here not
only confirm this argument, but also demonstrate that cooperative transboundary water
management can be the only viable choice. In both the Murray-Darling basin and the
Orange-Senqu basin, unilateral action has not been an option.
The two cases also highlight the importance of the “benchmark” concerns that were discussed in Section 3. In neither case were all the benchmarks addressed with complete
success. In fact, in both cases many benchmarks were addressed only at the level of intentions. Whether or not they are addressed in practice remains to be seen. Nonetheless,
it is clear from these two cases that the themes addressed in Section 3 are considered crucial in two cases where pressure on transboundary water resources is exceptionally severe.
Finally, the two cases draw attention to two broad issues with implications for the Red
River basin:
•

Water crises motivate action, but they also narrow the range of choice. For instance, in
the Murray-Darling Basin innovative and wide-ranging water reforms have been put in
place at the state and national levels. However, these were established in an atmosphere of crisis in response to problems that had been identified many decades earlier.
This has created two serious problems. First, the reforms may or may not be the most
appropriate ones. Had the process started earlier, when the crisis was less severe, other
options might have been available. Second, even if the reforms are appropriate, it may
not be possible to implement them given the severity of the problems now being experienced. For instance, as noted earlier, water sharing plans have been suspended in
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New South Wales in response to existing conditions. Their ability to deal with future
conditions is highly uncertain.
•

Apportionment can, and should be, addressed in the larger context of transboundary
water governance. Both cases demonstrated that apportionment arrangements can be
nested within agreements that have larger goals for water and regional economic development. At the same time, they demonstrate different ways of linking arrangements. In the case of the Murray-Darling basin, a systematic process of water reform
was pursued. Thus, state-level laws and policies were adjusted to fit intergovernmental
agreements and policies. In contrast, in the Orange-Senqu case, bi-national arrangements were created first, and then a basin-wide arrangement was established. This has
worked against the establishment of basin-wide allocation in the near term. Nonetheless, over the long term, new bi-national arrangements, or re-negotiated existing arrangements, can be made consistent with overarching basin-wide arrangements.
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5.

United States-Canada Apportionment Agreements
Canada and the United States share an 8,000 km (4,971 mi) boundary that divides approximately 300 lakes, rivers and streams[14]. Issues relating to these boundary waters
have been resolved effectively during the past century through the Boundary Waters
Treaty of 1909. The Treaty establishes principles and procedures for transboundary water
sharing, and a critical governance body, the International Joint Commission (IJC). In recent years considerable attention has focused on transboundary water issues in the Great
Lakes Basin. Nonetheless, the Boundary Waters Treaty of 1909 also provides the foundation for apportionment of prairie rivers shared by Canada and the United States. This section provides an overview of features of the Boundary Waters Treaty of 1909 that are pertinent to this study, and then examines apportionment in two basins where formal arrangements under the Treaty exist: the St. Mary-Milk River basins, and the Souris River
basin. Other examples of apportionment of flow between Canada and the United States
exist, including the Niagara River Treaty and the Poplar River Bilateral Monitoring
Committee, but these are not addressed here.

5.1. Boundary Waters Treaty of 1909
During the last century, the Boundary Waters Treaty of 1909 has provided the foundation
for successful transboundary water management along the Canada-United States boundary. The full title of this treaty, signed on January 11, 1909, is Treaty Between the United States and Great Britain Relating to Boundary Waters, and Questions Arising Between the United States and Canada. It has legislative authority in Canada under the International Boundary Waters Treaty Act (Revised Statutes of Canada, 1985, c. I-17).
The Boundary Waters Treaty of 1909 was the product of a protracted period of negotiation between Canada and the United States. During the late 1800s and early 1900s, problems were occurring along the international boundary relating to navigation rights, power
generation from the Niagara River, and irrigation water rights in the St. Mary and Milk
Rivers[55]. Both countries realized that a mechanism was needed to resolve transboundary
water concerns, but they differed regarding the scope of such an arrangement. Canada
wanted an arrangement that would include all the transboundary basins and their tributaries, while the US sought a body whose mandate would be limited to the Great Lakes,
excluding tributaries. The treaty that was signed in 1909 reflects a compromise position[58]:
•

Only boundary waters (rather than all the waters of boundary basins) were included
under the Treaty. The exception is the St. Mary and Milk Rivers, where tributaries
were included under Article VI (see below). Boundary waters included lakes, rivers
and streams, but no mention was made of groundwater.

•

The Treaty created the IJC, with equal representation from Canada and the United
States. Three commissioners are appointed by Canada and three by the United States,
and the Commission itself has joint chairs, one from each country.
43

•

A litigation provision was included in the Treaty, and a mechanism for references by
the governments to the IJC was created. These references result in advice to the two
countries, but historically they have had considerable influence[14].

The Treaty provides the foundation for transboundary water governance along the Canada-US border because it mutually obliges the two countries to protect the natural levels or
flows of surface water bodies they share. The IJC plays a key role under the Treaty. It
issues Orders of Approval concerning works that affect the levels of transboundary waters, and it makes recommendations that relate to references it has received from the two
governments[55]. Importantly, while commissioners are appointed by their respective governments, they are required to serve in their personal capacities, and not as representatives of their governments[66].
Since it was created a century ago, there have been several attempts to re-open the Boundary Waters Treaty of 1909, but none have been successful. Instead, as concerns such as
water quality and bulk water export have gained prominence, they have been addressed
through References, Orders of Approval, amendments to implementing legislation and
regulations, and through the creation of a variety of numerous complementary institutions. For example, water quality concerns in the Great Lakes basin were addressed
through the Great Lakes Water Quality Agreement, originally signed in 1972 and
amended in 1978 and 1986[58]. Concerns relating to bulk water diversions from the Great
Lakes basin prompted the two governments to establish specific legal prohibitions – in
Canada, under the International Boundary Waters Regulations (SOR/2002-445), and in
the United States, through Public Law 106-53, Section 508. One important concern that
the Treaty does not mention is groundwater. Groundwater quality in the Great Lakes basin is addressed through the Great Lakes Water Quality Agreement, but transboundary
groundwater quantity issues are not addressed[113].

5.2. St. Mary-Milk River Basins
The St. Mary and Milk River basins contain important transboundary water resources
shared by Montana, Alberta and Saskatchewan (Figure 6). The Milk River watershed
covers approximately 61,642 km2 (23,800 mi2), 35% of which is in Canada, while the
much smaller St. Mary watershed covers approximately 3,600 km2 (1,390 mi2), 33% of
which is in the United States[80][153]. Both rivers have their origins in Montana. However,
the Milk River rises in the foothills, while the St. Mary River has its source in Montana’s
Rocky Mountain glaciers. The Milk River discharges into the Missouri River near Fort
Peck Reservoir and ultimately joins the Mississippi River which, in turn, discharges into
the Gulf of Mexico. In contrast, the St. Mary River is a tributary of the Oldman River,
which discharges into the South Saskatchewan River and eventually into Hudson Bay[80].
Large areas of both countries within the basin are suitable for irrigation[69] and have been
used for that purpose since the late 1800s. Water from the St. Mary and Milk rivers irrigates approximately 161,874 ha (400,000 acres) in southern Alberta and about 40,468 ha
(100,000 acres) in northern Montana[66].
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Figure 6: St. Mary and Milk River Basins
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Currently, the St. Mary River has a larger and more reliable flow than the Milk River,
which accounts for its importance to the development of irrigation projects in both Alberta and Montana[55][69]. However, given the contribution of glaciers to the St. Mary River’s
flow, climate change has particularly serious implications in these basins as these glaciers
are expected to disappear by 2030[17].
Allocation of the waters of the St. Mary and Milk Rivers was a long-standing problem
between Canada and the United States in the late 1800s and early 1900s because both
countries used the rivers to support irrigation developments. In 1894, US interests proposed a diversion canal that would take water from the St. Mary River on the US side and
transfer it into the Milk River. In response, Canadian interests demonstrated in 1904 that
they had the ability to simply divert the water back from the Milk River on their side of
the boundary[55]. This dispute was resolved under Article VI of the Boundary Waters
Treaty of 1909 (discussed below). Since 1917, water from the St. Mary River has been
diverted into the North Milk River, for use in the lower Milk River valley, via the 47 km
(29.2 mi) St. Mary diversion canal and related storage works in northern Montana. The
canal is operated primarily from April to October, during the irrigation season[110]. Without this diverted water, the Milk River would not flow for 6 out of 10 years[153].
Under Article VI of the Boundary Waters Treaty of 1909, the St. Mary and Milk Rivers
and their tributaries in Montana and Alberta are treated as one stream, to be apportioned
equally. To maximize the beneficial use of the waters of the rivers for each country, Article VI allowed more than half of the water to be taken from one river and less than half
from the other, and establishes prior appropriations for each country on each river during
the irrigation season (April 1 to October 31). During the irrigation season, the US is entitled to a prior appropriation of 500 f3/s (14.16 m3/s) of the Milk River, or 75% of its
natural flow, and Canada is entitled to a prior appropriation of 500 f3/s (14.16 m3/s) of the
St. Mary River, or 75% of its natural flow[79]. Article VI also established provisions relating to conveyance of diverted St. Mary River water through the Canadian portion of the
Milk River, and to administrative procedures regarding measurement of flows.
Despite the explicit nature of the apportionment agreement in Article VI, questions remained about exactly how measurement would be undertaken, and when division would
occur[15]. In 1914, IJC commissioners toured the region and discovered that Canadian and
US officials were interpreting Article VI differently. They concluded that this could lead
to conflicts over water sharing[69]. Therefore, the Commission held hearings in 1915,
1917, and 1920, and issued temporary orders in 1918, 1919, 1920, and 1921. The final
order was issued on October 4, 1921[22]. The main provisions of the 1921 Order are described in Box 4. In addition to these provisions, the Order also established where gauging stations would be maintained, and how records would be collected and kept[55].
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Box 4: Main Provisions of the IJC’s 1921 Order
The International Joint Commission’s Order of October 4, 1921, In the Matter of the Measurement and Apportionment of the Waters of the St. Mary and Milk Rivers and their Tributaries in the United States and Canada, had the following apportionment provisions:
St. Mary River:
During irrigation season (April 1 to October 31):
When natural flow at international boundary is equal to or less than 666 ft3/s (18.86 m3/s):
• Canada receives 3/4 of flow
• U.S. receives 1/4 of flow
When natural flow at international boundary is greater than 666 ft3/s (18.86 m3/s):
3
3
• Canada receives 500 ft /s (14.16 m /s)
3
3
• U.S. receives 166 ft /s (4.7 m /s)
3
3
• Excess flow over 666 ft /s (18.86 m /s) is divided equally
During non-irrigation season (November 1 to March 31):
• Natural flow at international boundary is divided equally
Milk River:
During irrigation season (April 1 to October 31):
When natural flow at eastern crossing of international boundary is equal to or less than
666 ft3/s (18.86 m3/s):
•
•

Canada receives 1/4 of flow
U.S. receives 3/4 of flow

When natural flow at eastern crossing of international boundary is greater than 666 ft3/s
(18.86 m3/s):
•
•
•

U.S. receives 500 ft3/s (14.16 m3/s)
Canada receives 166 ft3/s (4.7 m3/s)
Excess flow over 666 ft3/s (18.86 m3/s) is divided equally

During the non-irrigation season (November 1 to March 31):
•

Natural flow at eastern crossing at international boundary is divided equally

Eastern Tributaries of the Milk River (Battle Creek, Lodge Creek and Frenchman
River):
•

Natural flow to be divided equally where they cross the international boundary during
both the irrigation and non-irrigation seasons

Waters Not Naturally Crossing the International Boundary:
Tributaries that rise in each country but do not flow across the international boundary
are apportioned to the country in which they originate
Source: [74][77]

•
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The 1921 Order still stands, although there have been several attempts to introduce
changes[55]. In large part these reflect the fact that people in Montana have never entirely
accepted that the 1921 Order follows the terms of the Treaty[66]. Most recently, the Governor of Montana wrote the IJC in April, 2003, requesting an evaluation of the 1921 Order pursuant to Article VI of the Treaty. Montana’s concerns, elaborated in a subsequent
letter from the Governor in 2004, were that the Order does not equally divide the waters
of the two basins, that circumstances have changed, and that the Order was not being implemented satisfactorily[69]. Public meetings were organized by the IJC in Alberta,
Saskatchewan and Montana, and in 2004 an Administrative Measures Task Force was
appointed[15]. Following extensive investigation of actual diversions, the Task Force
submitted its draft report in 2006[80]. It determined that of the combined natural flows of
the St. Mary River, the Milk River and the eastern tributaries at the international boundary, the US’s entitlement is 45%, but historically it has diverted or received 41%. The
Canadian entitlement of the combined natural flows of the two rivers and tributaries is
55%, but historically it has diverted or received 59%. The shortfall in water diverted by
the US from the St. Mary River, the report indicates, is partially offset by Canada being
unable to fully divert its entitlement of the Milk River and Eastern Tributaries[80]. The IJC
is continuing its deliberations regarding Montana’s concerns. In the meantime, however,
Commission staff are seeking ways for Alberta and Montana to strengthen cooperation on
the joint management of water resources in the two basins through the Montana-Alberta
St. Mary and Milk Rivers Water Management Initiative[78][112].

5.3. Souris River Basin
The Souris River Basin is located along the international boundary in southeast Saskatchewan, north-central North Dakota, and southwest Manitoba (Figure 7). It covers an
area of approximately 63,714 km2 (24,600 mi2)[166]. Originating in Saskatchewan, the
Souris River flows across the international boundary near Sherwood, North Dakota and
loops back through North Dakota to re-cross the boundary near Westhope. It then flows
through southwestern Manitoba, where it joints the Assiniboine River southeast of Brandon. The Assiniboine then flows into the Red River at Winnipeg, Manitoba.
Throughout its approximately 700 km (270 mi), the Souris River’s valley bottom is flat,
shallow and extensively cultivated[76]. Several communities in Manitoba, Saskatchewan
and North Dakota rely on the Souris River for all or part of their water supply. For example, Minot, North Dakota (population 35,000) takes its water supply from groundwater
pumped from aquifers that are recharged by the Souris River. Also in North Dakota, the
Upper Souris and J. Clark Salyer National Wildlife Refuges rely on the Souris River to
maintain the habitat for fish and migratory birds[166]. The basin’s semi-arid prairie climate
creates a region of extremes. Periodic droughts result in extremely low flows, and spring
snowmelt regularly triggers severe flooding[41]. Consequently, flood control and the provision of adequate water supplies have been long-standing objective of water management in the basin[41]. Major reservoirs constructed in the basin for these purposes include
the Boundary, Rafferty and Alameda Reservoirs in Saskatchewan and Lake Darling in
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Figure 7: Souris River Basin

North Dakota. Wildlife refuges and small impoundments are found along the US portion
of the river[76][166].
Apportionment in the Souris River basin has been recognized as a concern by the United
States and Canada since 1940. In January 1940, Canada and the United States asked the
IJC to investigate water use, regulation and flow on the Souris River and its tributaries,
and to make recommendations regarding apportionment[76]. The Interim Measures recommended by the Commission in 1940 were approved in 1941. These were modified in
1959, primarily because of the construction of the Boundary Dam and the associated
Boundary Generating Station. The International Souris River Board of Control was
created in 1959 to monitor compliance with the Interim Measures[76]. Further changes to
apportionment arrangements were made after the 1989 Canada-United States Agreement
for Water Supply and Flood Control in the Souris River Basin (Box 5) was concluded
due to construction of the Rafferty and Alameda dams. The most recent adjustment to the
basin’s apportionment arrangements are contained in the 2007 Directive to the International Souris River Board, Interim Measures as Modified for Apportionment of the Souris
River[77]. Thus, today apportionment in the Souris River basin occurs through arrangement specified in Box 6, under the supervision of the International Souris River Board
(ISRB).
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Box 5: Canada-United States Agreement for Water Supply and Flood
Control in the Souris River Basin
The Canada-United States Agreement for Water Supply and Flood Control in the Souris River Basin was concluded in 1989. This agreement was developed primarily to
address flooding in the United States and water supply concerns in Canada. It centred
on two dams that would be constructed in Canada to provide flood storage capacity:
the Rafferty Dam on the Souris River above Estevan, Saskatchewan, and the Alameda
Dam on Moose Mountain Creek above Oxbow, Saskatchewan (Figure 7). The 1989
agreement had the following key features:
•

•

•

•
•

•

The two dams would be built by Canada subject to mutually agreed design standards.
The United States agreed to pay Canada $26.7 million (1985 US currency) for
flood control storage at Rafferty Dam and $14.4 million (1985 US currency) for
flood control storage at the Alameda Dam.
Canada agreed to provide 466,000 dam3 (377,792 acre feet) of flood storage in the
two reservoirs.
Saskatchewan would be responsible for operating the dams.
An Operating Plan for the reservoirs would be developed to ensure flood protection
and water supply objectives are met. The plan would be reviewed at five year intervals (or as mutually agreed).
The Souris River Bilateral Water Quality Monitoring Group was created to address
water quality concerns in the basin.

The agreement was formally revised through exchange of letters in 2005 to include a
reference under Article IX of the Boundary Waters Treaty of 1909, which assigns water quality responsibilities contained in the 1989 Agreement to the IJC.
Source: [63][77]

The ISRB is responsible for assisting the IJC to prevent and resolve transboundary water
quantity and quality issues in the Souris River basin. The ISRB was created in 2002 by
combining the International Souris River Board of Control and the Souris River aspects
of the International Souris-Red Rivers Engineering Board (which had been created in
1948 to report on water use and development activities in the Souris, Red, Poplar and Big
Muddy river basins[76]). The functions of the Souris River Bilateral Water Quality Monitoring Group, created in the 1989 Agreement, were added to the ISRB in 2007[50].
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Box 6: Apportionment of the Souris River
The 2007 Directive to the International Souris River Board, Interim Measures as Modified for Apportionment of the Souris River establishes the apportionment regime:
Saskatchewan has the right to divert, store and use water that originates in its portion
of the basin so long as the calculated annual natural flow of the river at Sherwood
Crossing, as determined by the ISRB, is not diminished by more than 50%. At the
same time, for benefit of riparian water users between Sherwood Crossing and the upstream end of Lake Darling, Saskatchewan will, as far as is practicable, ensure that the
flow of the Souris River at the Sherwood Crossing is not less than 0.133 m3/s (reported
as 4 ft3/s in the Directive) when that flow would have occurred prior to construction of
the Boundary, Rafferty and Alameda dams.
• In recognition of evaporative losses from the Rafferty and Alameda reservoirs, and
under specific circumstances noted, Saskatchewan is entitled to pass only 40% of the
annual natural flow at Sherwood Crossing to North Dakota.
•
Notwithstanding the above, Saskatchewan will, as far as is practicable, deliver to
North Dakota before June 1st 50% of the first 50,000 dam3 (40,500 acre feet) of natural
flow occurring between January 1 and May 31. This is so that North Dakota can try to
meet existing senior water rights.
• Lake Darling and the Canadian reservoirs will be operated (insofar as is compatible
with the Projects’ purposes and consistent with past practices) to ensure that the pool
elevations, which determine conditions for sharing evaporative losses, are not artificially altered.
• As much as possible, flow releases to the United States are to occur as they would have
under natural conditions. Balanced against this provision, Saskatchewan is expected to
release water in a way that reflects periods of beneficial use in North Dakota.
• Circumstances under which flow releases by Saskatchewan to the United States can be
delayed are identified.
• The ISRB will determine the annual apportionment balance each year on or about October 1st. Shortfalls that exist as of that date are to be delivered to Saskatchewan prior
to December 31.
• The right of North Dakota to store and use waters of the Souris River that originate in
its portion of the basin, or which are delivered to it at Sherwood Crossing, is affirmed.
• Manitoba is entitled to the waters of the Souris River basin that originate in its territory
and, except during severe drought, is entitled to receive from North Dakota specific
amounts of water during the months of June through October. The Interim Measures as
Modified for Apportionment of the Souris River directive carries forward the arrangement created in 1959, which is 6,069 acre-feet at the rate of 20 ft3/s (or 7,486 dam3 at
a rate of 0.566 m3/s).
• During periods of severe drought, North Dakota’s responsibility is limited to providing water for human and livestock consumption and for household uses in Manitoba as may be practicable, in the opinion of the ISRB.
Source: [63][77]
•
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5.4. Summary
Drawing on the material presented above, this section briefly summarizes the extent to
which the international benchmarks, discussed in Section 3, are addressed in the cases
examined:
•

Core principles: The Boundary Waters Treaty of 1909 and the International Joint
Commission that it created are an internationally recognized example of successful
cooperative transboundary water management[44]. The principles of equitable and reasonable use of shared water courses, not causing harm to other basin states, cooperating to achieve optimal utilization and protection of international water resources, and
regular exchanges of data and information are strongly reflected in actual practices.
Disputes have arisen during the past century, but these have been resolved cooperatively at the professional level, or in some cases, through votes among the six commissioners of the IJC. Demonstrating the IJC’s ability to act in an impartial manner, voting by commissioners along national lines is extremely rare[69].

•

Integration: The focus of transboundary water management in the two cases examined
in this section has been relatively narrow. In the St. Mary-Milk basins, the primary
concern is apportionment of surface waters. Concerns such as surface watergroundwater interactions and water quality are not addressed in the 1921 order. In the
Souris River basin, a broader focus has been adopted since the 1989 Agreement.
Flooding, water supply, water quality and wildlife water needs are addressed in arrangements created since 1989, and the ISRB itself was created, in part, to help promote a broader, ecosystem-focused approach[76]. It is important to emphasize that the
Boundary Waters Treaty of 1909 itself focuses on transboundary surface waters, excluding groundwater and tributaries that do not cross the boundary. Thus, where a
more integrated approach has been adopted, such as in the Great Lakes basin, this has
occurred through complementary arrangements. A key example is the Great Lakes-St.
Lawrence River Basin Sustainable Water Resources Agreement and the Great LakesSt. Lawrence River Basin Water Resources Compact under the Great Lakes Charter
and Annex 2001[32].

•

Ecosystem protection: Ecosystem protection was not a concern in 1909, when the
Boundary Waters Treaty was created[69], and was not addressed in the 1921 Order relating to the St. Mary and Milk rivers. Similarly, the original apportionment arrangements in the Souris River basin did not address the needs of aquatic ecosystems. Under the 1989 Agreement, Operating Plans for basin reservoirs should reflect ecosystem
needs (although the focus is primarily on flood control and water supply). Hence, as
much as possible, flow releases to the United States are supposed to occur as they
would have under natural conditions.

•

Public involvement: The IJC plays a critical role in facilitating public involvement in
transboundary water management along the Canada-United States boundary. For example, in the recent debate regarding the 1921 Order, the Commission held hearings in
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communities across the basin, and received submissions from government agencies,
non-government organizations, Aboriginal communities, and private citizens that addressed a range of issues, including drought, water shortages, instream flow needs, recreational issues and a series of administrative concerns relating to apportionment[69].
Other forums for public involvement also exist apart from the IJC. For instance, the
Rafferty and Alameda dams were subject to an environmental assessment under Canada’s process[64]. This process included a public involvement phase.
•

Shared governance: The Boundary Waters Treaty of 1909 is an agreement between
two sovereign countries, and thus they play the dominant role in transboundary apportionment issues. The fact that states and provinces had major interests in decision
making regarding boundary waters was recognized during the negotiations that created
the Treaty, but they are not formal parties. Nonetheless, opportunities for involving
state and provincial agencies have, in practice, been created through membership of
boards such as the ISRB, which currently has 11 members including representatives
from Manitoba, Saskatchewan, and North Dakota government agencies as well as federal officials. This approach allows for professionals to build long lasting relationships
that facilitate a non-political approach to dealing with transboundary water concerns[14]. Overall, however, transboundary water governance in the cases examined
here is not distributed much beyond governments.

•

Adaptability and flexibility: A measure of flexibility and adaptability have been hallmarks of transboundary water management in the cases examined in this section. It is
true that apportionment of the St. Mary-Milk rivers is “locked in” by virtue of the provisions established in Article VI of the Treaty and in the 1921 Order[69]. As suggested
in Section 3, this approach does not facilitate flexibility and adaptation to changed circumstances. Nonetheless, in the St. Mary-Milk river basins the two countries have
used tools such as Letters of Intent signed by the Accredited Officers to create flexibility in the administration of the Treaty’s provisions[69]. In the case of the Souris River
basin, apportionment arrangements establish specific requirements that are increasingly difficult to meet[17]. However, flexibility is promoted through measures that recognize the variability of flows. More fundamentally, in both cases examined here the
United States and Canada have demonstrated considerable willingness to seek mutually-beneficial solutions to changed conditions. For example, even though the 1921 Order was not changed as Montana wished, the process of considering the issues has led
to an initiative to strengthen cooperation between Alberta and Montana.
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6.

Conclusions and Recommendations
Stress on water resources in many shared basins around the world is growing in the face
of population growth, contamination, demands for ecosystem protection and climate
change. As a result, effective transboundary water management has become an international priority. Two international cases were examined in this study: the Murray-Darling
basin in Australia and the Orange-Senqu basin in southern Africa. In both basins, pressures on water resources are severe and growing, and the parties involved have recognized that the issues they face cannot be solved unilaterally.
Canada and the United States face water management problems in the Red River basin
that warrant development of an apportionment agreement. Flooding is a major concern in
the basin, but numerous other issues exist that call for cooperative management of the
basin’s water resources. Problems in the Red River basin are not nearly as severe as those
currently being experienced in the Murray-Darling and Orange-Senqu basins. However,
this must be seen as a reason for action rather than inaction. An opportunity currently exists to establish robust transboundary water governance arrangements in the basin that
can accommodate expected (and unexpected) future circumstances.
This section has two main components:
•

In Section 6.1, models and strategies for apportioning transboundary waters are synthesized from the review of literature in Section 3 and the detailed case studies presented in Sections 4 and 5. A summary of considerations that define the appropriateness of the various apportionment models is presented. These address factors that influence the ability to create and implement the various models.

•

In Section 6.2, considerations that define the appropriateness of the various apportionment models are explored in the context of the Red River basin. Based on this discussion, approaches to apportionment and transboundary water governance are suggested for the basin. Key considerations that should be addressed in these arrangements are identified, and potential impacts on water management practices in the basin
are explored.

6.1. Models and Strategies for Apportionment
Numerous models for apportioning transboundary water resources exist. Within each of
these models, specific strategies can be used to accomplish apportionment goals. This is
illustrated in the following examples:
•

The most straightforward apportionment model involves single-purpose arrangements
designed to equitably divide flows of surface waters crossing a boundary between two
or more jurisdictions. The 1921 Order regarding the St. Mary and Milk Rivers is an
example of such an arrangement. It apportions flows of transboundary surface water
between Canada and the United States, and specifies procedures for measuring, monitoring and reporting. In terms of surface water apportionment strategies (Box 3), the
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1921 Order uses a combination of prior appropriations of flows at certain time periods
for each country, along with percentage shares of flow. The 1921 Order does not
create new bodies for joint management, and it does not address concerns other than
flow apportionment, e.g., groundwater-surface water interactions, water quality, or
ecosystem flow needs.
•

Single-purpose arrangements may, in addition to apportioning flows of water, establish agreements regarding development of infrastructure that will be needed to provide
specific amounts of water to the various parties. The Treaty of the Lesotho Highlands
Water Project is an example of this type of arrangement. It created a number of bodies
for joint management, identified plans for infrastructure, and established cost sharing
and benefit sharing arrangements. In terms of surface water apportionment strategies,
the Treaty specifies guaranteed volumes of surface water that will be delivered by Lesotho to South Africa each year at various stages of the project.

•

Apportionment also can be set within a larger framework for basin-scale water management and governance. The current Murray-Darling Basin Agreement is an example
of this comprehensive approach. The Agreement not only addresses apportionment of
surface water among the basin states, but also deals with issues such as water quality,
salinity, land degradation, groundwater quality and quantity, and ecosystem needs.
Numerous surface water apportionment strategies are used in the Agreement, including guarantees of volumes and flows, percentages of flows, and storage limitations
(Box 3). Inter-state water trading also is established as a surface and groundwater
strategy under the Agreement.

•

Finally, the case of transboundary water governance in the Orange-Senqu basin demonstrates a hybrid model. Specific arrangements such as the Treaty of the Lesotho
Highlands Water Project and the Agreement that established the Vioolsdrift and
Noordoewer Joint Irrigation Scheme are nested within a larger structure, the Agreement on the establishment of the Orange-Senqu River Commission.

These examples demonstrate that jurisdictions sharing transboundary basins can draw
from an enormous menu of broad models (from narrow, single-purpose arrangements to
broad, comprehensive frameworks), and can use many different strategies for apportioning surface water and groundwater resources. It is important to emphasize, however, that
no one model or strategy is universally appropriate. For instance, arrangements that apportion flows of transboundary surface water bodies are not necessarily better than those
that divide benefits. Single purpose arrangements that simply divide surface water equitably between countries are not necessarily inferior to complex, basin-scale arrangements
that address surface water, groundwater and a host of other considerations. Instead, arrangements should be evaluated based on the extent to which they both reflect international norms and best practices (as outlined in Section 3) and their appropriateness relative to local circumstances such as the following:
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•

Nature of the climate and water resources in the shared basin (e.g., annual and interannual flow patterns in shared rivers and streams, groundwater-surface water interactions, water quality, drought frequency and magnitude, flood risk).

•

Consistency with existing arrangements for transboundary water management and
with water allocation systems in each basin jurisdiction.

•

Past history of cooperation between basin jurisdictions, and current ability and willingness of these jurisdictions to act jointly to achieve their mutual interests.

•

Existing and future potential in the basin to regulate surface water flows using reservoirs and diversions.

•

Technical, social and financial capacity of the jurisdictions involved (e.g., availability
of staff with skills needed to facilitate shared governance and model complex hydrological systems; and level of organization, interaction and interest among citizens and
non-government organizations).

•

Quality and availability of data and information relating to water resources and water
uses needed to support joint decision making through hydrological modelling (e.g., for
purposes of calculating the natural flow); and to forecast future climatological, hydrological and socio-economic conditions.

•

Current and future pressures on water resources from human uses, e.g., current and
future urban and rural populations; agricultural production (irrigated and nonirrigated); industry; natural variability; and climate change.

•

Existing environmental quality, and water needed to attain desired future environmental quality.

6.2. Recommended Model for the Red River Basin
Options and opportunities for apportionment of the water resources of the Red River basin are discussed in this section. Circumstances in the basin are discussed relative to the
considerations outlined in Section 6.1. Building on these considerations, several key assumptions are outlined and a recommended model for apportionment and transboundary
water governance in the basin is presented.

Specific Considerations
Section 2 characterized the basin in terms of its physiography, climatology and hydrology, population and economy. Drawing on that information, the following “local circumstances” influence the apportionment models and strategies that will be appropriate for the
basin:
•

Under the Boundary Waters Treaty of 1909, the United States and Canada have set an
internationally-recognized example of successful transboundary water management
and governance. Previous apportionment arrangements, such as the ones in effect in
the St. Mary-Milk River basins, the Souris River basin, and the Great Lakes basin,
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demonstrate the willingness of the two countries to act jointly to achieve their mutual
interests.
•

In the Red River basin, water management relationships between the two countries
extend beyond those formed through the International Joint Commission and the work
of the International Red River Board. For example, the Red River Basin Commission
– a non-government organization – is actively advancing a basin-wide, integrated watershed management agenda. Through its Board, the Commission has representation
from the two federal governments; South Dakota, North Dakota, Minnesota and Manitoba; local governments; Aboriginal people; and environmental organizations.

•

In spring and early summer the concern in the basin normally is high flows rather than
low flows. Therefore, pressure for apportionment of scarce water resources normally
will be strongest during late summer and fall. Climate change is expected to reinforce
this concern, with low minimum flows such as those experienced in the 1930s becoming more common in the fall and winter. The seasonality of flows will be an important
consideration in any apportionment arrangement.

•

Since records have been kept in the basin, there have been occasions when demands
for water for human uses could not be met due to drought and limited streamflow
(e.g., during the 1930s). In future, the combination of increased periods of low flow
combined with enlarged demands from municipal, industrial and agricultural water users may lead to more frequent water shortages. Addressing ecological flow needs and
human demands during these periods is a growing concern.

•

Concerns exist regarding water quality due to runoff from land use practices and discharges from sewage treatment plants. Habitat degradation also is a concern in portions of the basin, and serious water quality problems exist in Lake Winnipeg. Overall,
however, the natural environment of the basin is not considered severely degraded.

•

The potential for additional large-scale storage to alleviate high flood peaks (beyond
existing facilities in the upstream portion of the basin) was explored by the IJC following the 1997 flood, and found to be neither economically nor environmentally feasible.
However, the need for, and viability of, storage on the Red River or its tributaries to
augment low flows to meet basic human and environmental needs in the basin is a
subject for further study.

Recommended Model
This section illustrates in broad strokes an approach to transboundary water governance
and apportionment for the Red River basin. Concerns that should be addressed are identified, key assumptions are noted, and options are outlined. Any apportionment arrangement that is developed for the Red River basin by the United States and Canada will be
the product of extensive consultation, negotiation and detailed study. Thus, the recommended model presented in this section should be viewed as an illustration of an option
that fits the specific considerations outlined above. It is not based on the kind of detailed
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legal and technical analysis that will be necessary as part of negotiations to produce an
agreement.
The model discussed in this section has two main elements: (1) a framework of overall
goals and objectives for the basin, which could be developed outside of the scope of the
Boundary Waters Treaty of 1909; and (2) an apportionment agreement developed within
the scope of the Treaty, but in a manner that reflects overall basin goals and objectives.
Box 7 outlines key underlying assumptions that shape the recommended model described
here. Box 8 describes how the recommended model achieves the benchmarks for transboundary water governance that were used throughout this report.
This model has many practical benefits, discussed below. Fundamentally, though, it is
appropriate for circumstances in the basin because while Canada and the United States
have the authority to apportion the transboundary waters of the Red River basin, the consequences of apportionment decisions will be borne by state/provincial governments,
Tribes and First Nations, local communities and individual water users.
Overall Goals and Objectives
International experiences support the importance of approaching apportionment of transboundary waters in the context of overall basin-wide goals and objectives for governance,
economic development, environmental conditions, and other pertinent concerns. Two approaches, among the many ways in which such a basin-wide perspective can be formed,
were discussed in Section 4.
A basin-wide perspective already is being promoted by the Red River Basin Commission.
The Commission’s Natural Resources Framework Plan[132] outlines a vision and specific
goals for water management, land use, habitat and other related concerns. An apportionment agreement made between the United States and Canada under the Boundary Waters
Treaty of 1909 clearly cannot be subordinate to a basin plan developed by a nongovernment organization. Nevertheless, such an agreement should reflect, and be cognizant of, the needs, aspirations, and concerns of state/provincial governments, local governments, industrial and agricultural water users, Tribal and First Nations interests, environmental organizations and the general public in the Red River basin. If the Commission’s Framework Plan is not considered an appropriate source of overall goals and objectives, then a collaborative process should be used to create a basin-wide perspective.
Basin-wide goals and objectives will be addressed through the actions of a wide range of
stakeholders. These actions include watershed and sub-watershed planning efforts; municipal water supply and conservation planning programs; state/provincial water allocation decision making; drought contingency planning; and actions by individual water users. Ideally, land use planning and economic development also will reflect overall goals
and objectives for the basin’s water resources. Apportionment of transboundary waters in
the context of an agreement made under the Boundary Waters Treaty of 1909 determines
how much water is available for purposes such as environmental protection and economic
58

development. Therefore, an apportionment agreement also is a key means of
accomplishing basin-wide goals and
objectives for water.

Box 7: Assumptions Underlying
the Recommended Model
•

Elements of an Apportionment
Agreement

Presuming that overall goals and objectives for water management in the basin
have been formulated and accepted by
the various stakeholders, a complementary apportionment agreement should
be developed. Reflecting the assumptions presented in Box 7, this agreement should have the following basic
elements:

•

1. A prior appropriation to meet critical
human and environmental needs.
2. Rules to apportion remaining natural
flows between Canada and the United States based on the principle of
equitable sharing.
3. Rules regarding waters that originate
in the respective countries’ portion
of the basin but do not cross the
boundary.
The second and third elements are
common features of many apportionment arrangements. The environmental
focus of the first element is a departure
from conventional practice, but it is an
important opportunity to achieving the
IJC’s concern for ecosystem protection.

•

•

Critical human needs should be protected through a prior appropriation.
Human needs considered critical can be
defined in a number of ways. In the
Souris River basin, critical human
needs for Manitoba were defined as basic domestic water supply and water
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As reflected in the terms of reference for
this project, the IJC, through the International Red River Board (IRRB), supports
an integrated, participatory approach to
dealing with transboundary apportionment issues. Given that the mandate of
the IRRB encourages protection of the
aquatic ecosystem of the basin, it is assumed that protection and enhancement
of environmental features is a priority.
The Boundary Waters Treaty of 1909 will
provide the framework within which
transboundary waters are apportioned.
Concerns identified as important during
negotiations, but which are not within the
scope of the Treaty, will necessarily be
addressed separately (e.g., apportionment
of groundwater, tributaries that do not
cross the boundary).
Manitoba, North Dakota and Minnesota
(the boundary states/province) have jurisdiction over water allocation within their
boundaries. While these systems may
need be adjusted in future, they will not
be completely replaced (e.g., with market-based water trading systems). Water
trading between the states/province (let
alone between Canada and the United
States) is not expected to be a consideration.
Large-scale infrastructure development in
the Red River Basin, whether for flood
control or for low flow amelioration, will
not be a significant consideration in negotiations relating to development of an apportionment agreement. However, smallscale infrastructure (e.g., for community
water supplies or for individual farm operations) may be part of an overall strategy for drought mitigation in the basin,
and should be considered in an apportionment agreement.

Box 8: Achieving the Benchmarks in the Recommended Model
Benchmarks for effective transboundary water governance were used throughout this
report. The extent to which the model outlined in Section 6.2 could meet those
benchmarks is discussed here.
•

•

•

•

•

Integration: An agreed set of goals and objectives for water management, land use
and habitat in the basin could provide a framework for the various stakeholders to
integrate their activities. For example, groundwater withdrawals regulated by
state/provincial governments could be coordinated with shares of natural flows determined under an apportionment agreement. Similarly, the apportionment agreement will clarify volumes of flow at certain times of the year, but water quality
must be protected and enhanced through the actions of land owners, municipalities,
stewardship groups, and state/provincial governments.
Ecosystem protection: Critical ecosystem features in transboundary sub-watersheds
should be identified through collaborative basin-planning exercises. Water to meet
these needs in transboundary sub-watersheds will be provided through prior appropriations under an apportionment agreement. However, state/provincial governments will have to take steps to ensure that these needs are met, and that related
concerns such as groundwater-surface water interactions are addressed.
Public involvement: Citizen involvement is required to determine overall goals and
objectives for the basin. Public support of the priorities established for the basin,
especially regarding water conservation and environmental water needs, is a prerequisite.
Shared governance: The IJC and the IRRB will be responsible for apportionment,
but basin-wide goals and objectives cannot be met by these agencies alone. Full
participation by state/provincial governments, non-government organizations such
as the Red River Basin Commission, municipalities, watershed management districts, industries, and others is needed. Thus, governance is inherently shared under
the option proposed here. Given that parties on both sides of the border have interests that do not necessarily align, governance mechanisms must incorporate clear
rules and procedures to resolve disagreements and conflicts.
Adaptability and flexibility: Regular review and updating of overall basin goals and
objectives will be needed to permit adaptation to changed climatic and socioeconomic conditions. To facilitate adaptation and to permit flexibility in apportionment of transboundary waters, the model described here assigns responsibility
for dealing with emergency situations, adjusting environmental flows, and accommodating changes in demand on both sides of the basin to the IRRB.

needed to maintain livestock health. Under Australia’s Water Act 2007, “critical human
needs” also are defined in a way that facilitates decision making (see Section 4.1). Importantly, any definition of critical human needs should assume that best practices relating to
water conservation are in place prior to a human need being defined as “critical”.
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Needs will change over time. Therefore, provisions will be required to deal with situations such as population growth or the expansion of livestock production in areas dependent on transboundary waters. As part of a process designed to provide a basin-wide
perspective, it will be necessary to consider how much growth in the human uses that
have been defined as “critical” can be supported by the basin’s water resources. High
quality data on withdrawals and consumption will be needed for this purpose.
Experiences from the two international basins, examined in this report, demonstrate unequivocally that protecting environmental conditions and restoring degraded environmental features is extremely difficult once water shortages become severe. In fact, in both basins many people believe it is already too late, and that critical aquatic ecosystems cannot
be restored. To avoid this situation in the Red River basin, an apportionment agreement
should provide a prior appropriation for water needed to meet environmental needs relating to wetlands, riparian habitat, instream flow needs, and other environmental features
considered significant. Among the many strategies described in Box 3, two could be used
to apportion water for critical environmental needs of the transboundary watersheds of
the Red River basin:
•

First, a volume of flow needed to meet critical environmental needs in each transboundary watershed could be determined on a seasonal basis. Specific rules would be
needed to deal with situations of extreme low flows below the seasonally-appropriate
amount, and to accommodate changes in environmental conditions and new knowledge. Rather than fully specifying these rules in an agreement (making them difficult
to change), international best practices suggest that room for flexibility should be
created by empowering a body such as the IRRB to determine the most effective way
to deal with extremes and changed circumstances.

•

Second, the “hydrological models” strategy described in Box 3 could be used. Rather
than a fixed prior appropriation for the environment that is adjusted on an emergency
basis, apportionment for the environment could occur flexibly in each transboundary
watershed based on modelled conditions. This approach is more complicated, but readily accommodates changes in climatic conditions, new knowledge, and other considerations.

Determination of environmental water needs is extremely complicated and requires balancing scientific information and public values. However, experiences with catchment
management planning in Australia, and in many other countries, demonstrates that it can
be done using the strategies described above. Regardless of which strategy is adopted, it
will be necessary for the state/provincial governments, which are responsible for allocating waters within their territories, to ensure that transboundary waters apportioned for
critical environmental needs are used for those purposes. This most likely will require
adjustments to state/provincial water allocation systems. For instance, clear policies and
procedures will be needed for times of extreme low flows when human needs not falling
under the “critical” definition cannot be met. At the same time, broad public support for
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this approach must be built because during times of low flow, some water users will see
water being provided to the environment while their own critical human needs go unmet.
Once water has been provided for critical human and environmental needs in transboundary watersheds, the remaining natural flow must be divided equitably to meet existing
and future human needs that have not been defined as “critical”. In Minnesota, North
Dakota, South Dakota and Manitoba, towns and cities, industries, farmers, and other water users are allocated water from transboundary watercourses through state/provincial
water allocation systems. As much as possible, the apportionment agreement created by
the United States and Canada should account for these pre-existing allocations (i.e., volumes of water and timing of uses). Therefore, accurate measurement of actual water use
in each jurisdiction is a priority. Likely future water demands in various sectors also
should be taken into account (e.g., expected increases in demand due to urban population
growth). Two of the strategies described in Box 3 are feasible in this context.
•

Apportionment could be based on actual needs (current and future). Once these needs
are determined in each country, natural flows of transboundary rivers and streams can
be apportioned with the goal of meeting those needs during the times when they actually occur (e.g., irrigators require water primarily in summer and fall). As actual
needs change, the apportionment of natural flows would be adjusted.

•

Alternatively, in each transboundary watershed, natural flows above the amount
needed to meet critical human and environmental needs could be divided between the
two countries based on an agreed proportion. An equitable division is not necessarily
an equal division, but this should be the starting point.

As is noted in Box 3, the first alternative (division based on actual needs) requires treating the basin as an integrated whole. This approach permits flexible adaptation to
changed circumstances. However, of the two strategies it is the most difficult to implement because of jurisdictional concerns (two countries, and four distinct state/provincial
water allocation systems) and data needs (high quality data on withdrawals and consumption will be required). Furthermore, under this approach, rules will be required to ensure
that “needs” are reasonable, e.g., increased demand for water in a town that has made no
effort to conserve water may not be viewed as a legitimate need. Agreements made under
the Great Lakes Charter and Annex 2001 address these kinds of concerns[32]. For example, the Great Lakes-St. Lawrence River Basin Sustainable Water Resources Agreement
identifies “Environmentally Sound and Economically Feasible Water Conservation
Measures” as a guide for decision making regarding withdrawals and consumptive uses
from the Great Lakes.
The second strategy is much more straightforward, and is therefore recommended. Under
this approach, risk of water shortage is shared equitably between the two countries. The
IJC would have two critical roles: (1) for each transboundary watershed, determining the
natural flow and the amount of water that is available for division between the two countries after prior appropriations for critical human and environmental needs have been met;
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and (2) conducting the monitoring needed to ensure that the two countries receive their
agreed share. Importantly, in order for the IJC to determine the natural flow, accurate water use data on both sides of the boundary will be needed. Once the proportion of the natural flow to each country is determined for each transboundary watershed, it may be necessary to apportion the United States share among the three basin states through separate
agreements among those states.
Additional implications for water management in the two countries that follow from using the recommended strategy include the following:
•

State/provincial governments in the basin will have to plan for various scenarios of
water availability based on observed and predicted patterns of streamflow. For instance, they will need to ensure that total available allocations are not exceeded, and
that appropriate risk management measures are put in place (e.g., enhancement of
community water supplies, water conservation programs, drought contingency plans).

•

Individual water rights holders will need to manage risks associated with insufficient
water availability through investments in water conservation technologies, creation of
small-scale storage facilities, and shifts in practices.

These kinds of activities already are occurring in the basin. However, they will have to be
undertaken in a more systematic fashion that reflects risks of water shortage in each
transboundary watershed that have been defined more clearly through the agreement.
The final element of the recommended apportionment model relates to waters that originate in the respective countries’ portion of the basin but do not cross the boundary. Apportionment arrangements in the Souris Basin provide a straightforward solution: water
that originates within each country’s portion of the basin can be used and stored by the
state/province within which the water originates, with two conditions: (1) use and storage
does not compromise the agreed prior appropriations for critical human and environmental needs, and (2) use and storage does not compromise agreed shares of the remaining
natural flow above those prior appropriations.
Summary
Within the broad model recommended here, several strategies with varying degrees of
complexity are available. As experience with the 1921 Order for the St. Mary-Milk River
basins demonstrates, it can be extremely difficult to change an apportionment agreement
when water is scarce. Therefore, there is merit in selecting straightforward strategies that
permit flexibility and adaptation to changed circumstances. Examples of such strategies
were provided above.
The 1921 Order offers a second important example for the Red River basin. In the early
years of the 20th century, the population and economy of the St. Mary-Milk basins was
quite small, and federal governments had important day-to-day responsibilities. For instance, the Province of Alberta existed in 1921, but the Government of Canada was directly responsible for water allocation within its territory[34]. Today, in the Red River ba63

sin, Canada and the United States have specific responsibilities under the Boundary Waters Treaty of 1909. However, state/provincial governments, municipalities, Tribes and
First Nations, and water users are critical stakeholders because they – not the governments of Canada and the United States – will most directly experience the consequences
of a poorly designed – or non-existent – apportionment arrangement. Thus, it is vital that
they be involved in decisions regarding the apportionment model that is developed.
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