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This summary document is intended to provide an objective review of past water supply investigations and
supporting studies to establish a common understanding of the work completed among water managers and
water users. The document may be used to guide future planning and decision-making to improve water security
and drought resilience in the Milk River basin.
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EXECUTIVE SUMMARY
Securing adequate water supplies in the Milk River basin is essential to address the ongoing challenges caused
by periodic and prolonged drought experienced in this largely semi-arid region of southern Alberta. Water
shortages occur frequently and are expected to increase in response to changing climate. The most notable
droughts were experienced in the 1940s, 1976, 1977, 2001, 2007 and 2017. The Milk River and its tributaries are
a primary source of water for the Milk River community. The impact of drought is felt most by the towns, rural
water co-ops, and Milk River irrigators who rely on the river for their water supply.
The Milk River is sustained by foothills snowmelt in the headwaters, tributary inflows throughout the basin, and
an inter-basin transfer of water from the St. Mary River to the North Fork of the Milk River via a diversion canal
operated by the U.S.A. during the growing season. The diversion of water is made in accordance with the 1909
Boundary Waters Treaty and 1921 International Joint Commission (IJC) Order. A Letter of Intent allows each
country to access more than they are entitled to for some specific weeks of the year, which increases the total
water each country can access during the whole year. The St. Mary River diversion canal infrastructure was
completed in 1917 and is increasingly at risk of failing. Failing infrastructure, combined with changing climate,
increases uncertainty in water supply for existing water users, and limits the potential for economic growth and
investment in the basin. It also impacts riparian and aquatic ecosystems.
A water supply project in the Milk River basin (AB) could mitigate the impacts of water shortages for existing
water users, and potentially provide additional opportunities for the community and region. Past studies have
investigated the feasibility of improving water supplies in the Milk River basin by way of onstream or offstream
storage, or supplemental water supply from Ridge Reservoir to the Milk River. Most recently, the Joint Initiative
Team completed a modelling exercise aimed at improving access to entitled shares of water for both Canada
and the United States by way of administrative and structural measures. Canada uses an estimated 12% of its
annual Milk River entitlement (54,000 dam3). The remainder of unused water (about 47,000 dam3/year) flows to
the U.S.A.
Past studies indicate that water storage could secure water supplies for existing water users in times of drought
or during periods when the St. Mary diversion infrastructure is shut down. Water storage could also benefit new
uses, including the irrigation of an additional 1,825 hectares to 13,500 hectares, depending on the future water
supply option implemented. Based on a more recent study of the economic benefits of irrigation in Alberta, an
increase in irrigable land could contribute as much as $74 million to the provincial GDP, annually.

Key Findings
► Offstream water storage options (located on tributaries to the Milk River) provided significantly less
capacity compared to onstream options, and had greater water quality problems (e.g., local salinity
issues). Offstream options required pipeline/canal infrastructure to capture mainstem river flows that
increased project costs without adding benefits. Multiple reservoirs could increase storage capacity, but
costs would increase to construct, operate and maintain multiple facilities.
► Route 4 was considered the most feasible of five proposed pipeline/canal water supply routes from
Ridge Reservoir. However, compared to onstream storage, the volume of water that could be practically
delivered via pipeline/canal from Ridge Reservoir was small and unable to provide the same benefits.
Social barriers also limited the future potential of this option, including the inter-basin transfer of water
from Ridge Reservoir to the Milk River, and availability of water and use of infrastructure that is
currently designated for other water users in the St. Mary River basin.
Milk River Watershed Council Canada
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► Considering all onstream storage sites investigated, only the Milk River 2 (Forks) site had the storage
capacity approaching the hydrologic optimum. The remaining onstream options were either limited in
size by site topography and water supply, or were sized at less than their maximum capacity. The Milk
River 2 (Forks) site was recommended as the most feasible onstream water storage option in all studies,
except Klohn Crippen (2003) which did not identify preferred options. This site was considered optimal
due to its comparatively large capacity, location upstream of the Town of Milk River (to maximize
downstream benefits), and for its potential to provide continuous flow during winter or periods of
drought to improve instream habitat for aquatic life. The recent modelling results by the Joint Initiative
Team indicated that storage at the Milk River 2 (Forks) site could have mutual benefits for both
countries (JIT 2015). Administrative options (i.e., Letter of Intent (LOI)) could be used to maximize
mutual benefits of onstream water storage options.
The Water Supply and Management (WSM) Team, comprised of Alberta Environment and Parks, Milk River
irrigators, and Milk River Watershed Council Canada Board members, evaluated the water supply options
presented in past investigations (highlighted in this summary). The WSM Team identified strengths, weaknesses,
opportunities and threats for the most feasible options: onstream storage at the Milk River 2 site, offstream
storage at Lonely Valley B, and the alternative water supply from Ridge Reservoir (Route 4) (Appendix B). The
Team concluded that all of the options have strengths and weaknesses that require further analysis using
updated information on a shorter list of the more feasible options. The Team noted that the option that
provided the largest water storage capacity and greatest economic benefit for the Milk River basin was likely the
combination of water storage at the Milk River 2 (Forks) site, the upgrade/restoration of the St. Mary River
diversion canal, and administrative tools to optimize operations (modified Letter of Intent). Increased access to
secure water supplies would build community resilience to predicted water shortages resulting from climate
change, and address the increasing risk of infrastructure failure in Montana.

Recommendations
1) Municipal, provincial and federal decision makers and water users should explore opportunities for
collaboration to undertake the necessary analysis for the most feasible options. Options to be explored
should maximize benefits for both Canada and the U.S.A.
2) Funding to support the next phase of work should be sought from municipal, provincial and federal
governments, and industry (e.g., agriculture, hydropower) when the options and scope of analysis have
been determined.
3) Updated information and analysis should include:
a) An assessment of watershed hydrology that considers climate change impacts on future runoff and
natural water supply.
b) An updated economic analysis to reflect current socio-economic conditions, and identify the
potential benefits derived from irrigation expansion, industry development, hydropower
generation, and/or increased water-based tourism and recreation in southern Alberta.
c) Examination of opportunities to:
 Restore existing environmental impacts from current water management practices (e.g.,
winter water quality conditions, streambank and channel erosion, loss of riparian and fish
habitat), and
 Mitigate new environmental impacts that may result from a water storage project (e.g.,
potential to restore native grassland habitat to offset project impacts; mitigate potential
impacts to fish species at risk and aquatic life).
Milk River Watershed Council Canada
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1.0

INTRODUCTION

Securing adequate water supplies in the Milk River basin is essential to address the ongoing challenges caused
by periodic and prolonged drought experienced in this largely semi-arid region of southern Alberta. Water
shortages occur frequently and are expected to increase in response to changing climate. The most notable
droughts were documented in the 1940s, 1976, 1977, 2001, 2007 and 2017. The impact of drought on the Milk
River community is felt most by the towns, rural water co-ops, and Milk River irrigators who rely on the Milk
River for their water supply.
In addition to drought, uncertainty about secure water supplies is
generated from aged infrastructure in Montana, U.S.A, which enables
Montana to take their apportioned share of the St. Mary River water
delivered via the Milk River in Alberta. Construction of the St. Mary
River diversion headworks, syphons and canals was completed in 1917.
The aged structures require an increasing amount of repair that
occasionally reduces or stops diverted river flows to the Milk River (AB)
during the open-water season. Similarly, flood conditions
downstream in the U.S.A. in the Missouri/Mississippi basins can reduce
river flows in the Milk River (AB), as diversions of St. Mary River water
are occasionally stopped until flood water recedes. These re-occurring
events increase uncertainty in the availability of water supply for
current Alberta water users, and limit further investment in the region.

Water supply in the Milk
River is challenged by:
► Semi-arid climate and
periodic drought
► Transboundary water
sharing agreements
dating back to 1909
► Aging U.S. St. Mary River
diversion infrastructure
► Periodic flood conditions
downstream, in the
Missouri/Mississippi
watersheds

A more secure water supply in the Milk River watershed could help
retain population in the area, increase investment opportunities in the
agricultural industry, increase industry growth and development in other sectors, and enhance recreation
opportunities. Both Canada and the U.S.A have investigated options to improve water security, individually and
jointly. Canada commissioned a number of studies to identify feasible water storage options in the Milk River
basin, and the U.S.A. has investigated restoring the St. Mary River diversion canal to at least its original capacity.
Water storage in the Milk River basin could reduce the risk of future water shortages to existing water users
(e.g., irrigators, municipalities, industry and the environment).

1.1

Purpose

Although it is recognized that a solution to the water supply challenges in the Milk River watershed is needed,
the immediate solution is not apparent. This summary document is intended to provide an objective review of
past water supply investigations to establish a common understanding of the work completed among water
managers and water users. The document may be used to guide future planning and decision-making to
improve water security and drought resilience in the Milk River basin. It highlights the findings of past and more
recent water supply investigations and related studies, and provides an assessment of these options in the
context of current social, environmental, and political conditions.

Milk River Watershed Council Canada
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2.0

BACKGROUND

Canada-United States Water-sharing Agreement (Boundary Waters Treaty & 1921 IJC Order)
Water supply in the Milk River is constrained by natural climate, but also by the 1909 Boundary Waters Treaty
between Canada and the U.S.A. and 1921 International Joint Commission (IJC) Order that specifies the following
terms for water-sharing between the two countries:
► During the irrigation season (April 1 – October 31), the U.S.A is entitled to three-fourths of the natural
flow of the Milk River and Canada is entitled to three-fourths of the natural flow of the St. Mary River
when the flow is less than 18.9 m3/s. Flows in excess of 18.9 m3/s in each river is divided equally between
the U.S.A and Canada
► During the non-irrigation season (November 1 – March 31), the natural flow in the Milk River and the St.
Mary River is divided equally between the two countries
While the 1921 Order implies that delivery of entitlement must be met at all times, this is impractical to monitor
and achieve. The current accounting requires delivery volumes to be met semi-monthly.
A Letter of Intent (LOI) signed by the Accredited Officers of the IJC is currently in place to allow periodic deficits
in delivery to enable each country to better access their entitlement during the irrigation season. The LOI allows
the U.S.A. to create a deficit (i.e., use more of their entitlement in a two-week period) on the St. Mary River (up
to 9,868 dam3) between March and May. Canada can incur a deficit on the Milk River (up to 4,934 dam3) later in
the season, between June and mid-September. Accumulated deficits must be repaid by October 31 of the same
year. If the U.S. incurs a deficit, Canada is able to access a portion of St. Mary River flows in the Milk River. If the
U.S. is not able to incur a deficit, Milk River users are constrained to the Milk River natural flows, as there is no
storage available to repay deficits, and no guarantee of repayment through large enough surplus deliveries to
the U.S. in the fall.

Milk River Water Supply, Availability and Use
The Milk River watershed is largely located in the semi-arid region of Alberta. The Milk River is sustained by
foothills precipitation in the headwaters, tributary inflows throughout the basin, and the inter-basin transfer of
water from the St. Mary River to the North Fork of the Milk River via a diversion canal from about April through
September. The inter-basin transfer of water is made possible by the 1909 Boundary Waters Treaty and 1921 IJC
Order. The imported flow increased the median annual natural flow (1912 to 2008 period) from 145,000 dam3,
to the median recorded flow of 314,000 dam3 for the same period.
The annual streamflow in the Milk River is highly variable, depending on seasonal weather patterns (snowfall
and precipitation) and on the operation of the St. Mary River diversion. Average natural streamflow in the Milk
River ranges from a low of 0.7 m3/s in winter to about 12 m3/s in June. Natural streamflow recedes to about 1.5
m3/s by August (Klohn Crippen 2003) (Figure 1). During the winter or in periods of drought, the natural flow of
the Milk River can be reduced to zero (left cover photo, October 2001, T. Clayton). The annual influx of water
from the St. Mary River diversion significantly increases natural streamflow in the Milk River; during the
diversion period more than 90% of the observed flow can be St. Mary River water (Figure 1). The St. Mary River
diversion is typically operated from late March through September, however unexpected shut-downs occur for
maintenance or repair of the aging infrastructure, or because of flooding conditions downstream in Montana (in
the Missouri/Mississippi rivers). At these times, summer flows may be reduced to natural conditions, creating
issues for irrigators, tourism and recreation, municipal water users, and aquatic life.
Milk River Watershed Council Canada
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Figure 1. Comparison of recorded and natural weekly flows for the Milk River at the Town of Milk River (WSC11AA005, period 1912-2008).
In many years, the natural flow of the Milk River has not been sufficient to meet both the demands of licensed
water users on the Milk River, and the required flow to the U.S.A in summer months (PFRA 1978; Klohn Crippen
2003). A total volume of 31,944.5 dam3 of water is allocated for use in the Milk River basin (AB), including all
licenses and registrations. Of the total volume, 47% of water is allocated from the Milk River mainstem, and 53%
is allocated from tributary sources (MRWCC 2013). Agricultural demand accounts for 93.5% of the allocated
volume, and 6% is for municipal use. Actual water use varies annually depending on retained soil moisture,
rainfall, and daily temperature of the growing season, and water availability.
The area of potential irrigable land (170,300 hectares) in the Milk
River basin far exceeds available water supply (Klohn Crippen
2003). The current area being irrigated under the existing
diversion licenses is 3,318 ha. With improved water supply in the
Milk River basin, existing demands could be met, and additional
irrigable land area could increase by 1,825 ha to as much as
13,500 ha depending on the water supply option (Klohn Crippen
2003).
While the U.S.A. constructed water storage to increase the
security of access to their entitled share of the St. Mary River
water in Montana (i.e., the Milk River Project), Canada has not
constructed storage infrastructure in Alberta (see inset box).
Based on demand modelling and data from 1918-2000, it was
estimated that Canada uses an estimated 8,900 dam3 (15%) of its
average annual entitlement of 54,000 dam3. The remainder of
unused water (about 45,000 dam3/year) flows to the U.S.A (Klohn
Crippen 2003). Recently, the Montana-Alberta St. Mary and Milk
Rivers Water Management Initiative estimated the average
access to Milk River waters to be about 6,600 dam3 or 12% of
Canada’s entitlement based on data from 1959 to 2003 (JIT 2015).
Milk River Watershed Council Canada

Entitlement vs. Access to Entitlement
Although the 1921 Order specifies
entitlement to water for each country,
the ability of each country to access
their entitled share is dependent on
natural flows dictated by climate, and
by infrastructure that can deliver or
store entitled water for beneficial use.
In 1921 it was assumed that
infrastructure would be developed to
support access to entitled water. In the
Unites States, the Milk River Project
resulted in the construction of 7
storage reservoirs. In Canada, no
infrastructure has been constructed to
capture entitled shares of the Milk
River water.
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Surplus flow of water amounts to about 47,000 dam3 to the U.S.A. The current apportionment procedures
estimate Milk River actual use at 5,000 dam3 (USGS and WSC 2017).
Climate Change
Climate change will likely result in long-term changes in temperature and precipitation, as well as increased
frequency and severity of weather events such as droughts, floods, and forest fires, and severe storms that will
impact water supplies in the Milk River basin. Environment Canada predicted that winters may be 5% drier,
spring may be 25% wetter and summer may be 20% drier (Deloitte 2004). Water storage in the Milk River basin
could capture predicted higher spring flows, and make this water available during periods of predicted lower
flows (summer and fall).
► In southern Alberta, climate change is predicted to decrease low streamflows by -10% to -25% for the 10year dry low flow, and by -25% to -95% for the 100-year dry low flow. The larger decreases in mean
annual flows are predicted for the Milk River basin (Alberta Environment 2010).
► Changes in the 10-year wet annual flows ranged from -5% to +10%, and from -5% to +15% in the 100-year
wet annual flows range (Golder Associates 2010a).

3.0

WATER SUPPLY INVESTIGATION TIMELINE

Several water supply options were investigated extensively since the 1970s to improve security and access to
entitled Milk River water for existing water license holders (e.g., irrigators, Town of Milk River, Village of Coutts,
water co-ops, and Sweetgrass, MT) and to increase economic opportunities to retain population in the basin
(Figure 1).
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2019
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(PESL, this report)

2008
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Water Supply Investigation
(Klohn Crippen Berger)

2008-Present
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2008
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(AMEC Earth and
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2016
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(Town of Milk River)
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2010
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2011
River 2D Model and Winter
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(AMEC Earth and
Environmental)

Figure 1. Sequence of past water supply discussions and investigations for the Milk River basin (1976-2019).
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4.0

WATER SUPPLY INVESTIGATIONS

The following sections summarize the onstream, offstream and supplemental water supply options identified in
past water supply investigations, as well more recent investigations related to the upgrade of the St. Mary River
diversion canal (U.S.A) and Montana-Alberta St. Mary and Milk Rivers Water Management Initiative.

4.1

Onstream Water Storage Options

The Milk River Basin Study was the first substantial investigation to identify potential water storage sites,
complete preliminary engineering feasibility of reservoirs, and estimate costs (PFRA 1978). Seven onstream
water storage sites were investigated, including sites on the North Fork Milk River (i.e., North Fork 1, North Fork
2 and North Fork 3), the South Fork Milk River (i.e., South Fork 1 and South Fork 2), and the Milk River mainstem
downstream of the Forks (i.e., Milk River 1 and Milk River 2) (Map 1) (Table 1).
South Fork 1 was eliminated from further study as it was geotechnically and hydrologically similar to the South
Fork 2 site. Further, if a high dam was required, a reservoir at the Milk River 2 (Forks) site was considered the
best location. If constructed, a reservoir at the Milk River 2 (Forks) site would inundate the South Fork 1 site. The
North Fork 1 site was also eliminated from further study (Table 1). Geologic information indicated that the
Bearpaw formation, consisting of clay-shale and bentonitic strata, underlies the Blood Reserve sandstone, which
forms the canyon at this site. Contact with the Bearpaw strata lies about 2 m above the river and in a position
that would require particularly flat slopes for any embankment proposed. This feature negated all advantages of
the North Fork 1 site (PFRA 1978) (Table 1).
The five remaining sites (i.e., Milk River 1, Milk River 2 (Forks), South Fork 2, North Fork 2 and North Fork 3) had
the greatest storage potential, ranging from 28,500-123,000 dam3 (Map 1; Table 1). All five potential reservoir
sites could store enough water to meet licensed water use, as well as store additional water for future use after
international commitments were met. Six combinations of these same five reservoirs were also considered to
determine the incremental effectiveness of constructing more than one major reservoir (PFRA 1978). The
improvement gained by adding a second reservoir was considered modest (about 25%).
Multiple water levels (reservoir depths) were further investigated at the Milk River 2 (Forks) (i.e., low,
intermediate and high water levels), and North Fork 2 (i.e., low and high water levels) sites (PFRA 1978).
Detailed hydrologic assessments, preliminary structure layouts and cost estimates were completed for the
intermediate and high levels at the Milk River 2 (Forks) site, and high level at the North Fork 2 site (PFRA 1980).

North Milk River
Milk River Watershed Council Canada
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Reservoir locations and estimated water storage capacity.
1
2
3
4

5

6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

Onstream Reservoir Site

Capacity at FSL, dam3

Reference

North Fork 1
North Fork 2
 Low Water Level
 High Water Level
North Fork 3
Milk River 1
Milk River 2
 Low Water Level
 Intermediate Water Level
 High Water Level
 Topographic Water Level
South Fork 1
South Fork 2

51,200
124,000
39,800
132,400
75,600
35,600
123,000
34,400
120,000; 157,800
246,000; 238,900
299,900
28,000
28,500

PFRA 1978
PFRA 1978
PFRA 1980
PFRA 1980
PFRA 1978
PFRA 1978
PFRA 1978
PFRA 1980
PFRA 1980; KC 2003
PFRA 1980; KC 2003
KC 2003
PFRA 1978
PFRA 1978

Offstream Reservoir Site

Capacity at FSL, dam3

Reference

Lonely Valley Site 1
Lonely Valley A
Lonely Valley B
MacDonald Creek
Red Creek
Shanks Lake
Verdigris Lake

15,500
107,800
105,800
55,200
6,600
34,600
129,000

PFRA 1978
KC 2003
KC 2003
KC 2003
PFRA 1978
KC 2003
KC 2003

Reservoir Sites for Local Purpose Only*

Reservoir Size, dam3

Notes (PFRA 1978)

Bear Creek
Breed Creek
Knight Creek
Lonely Valley
Lost River
Mackie Creek
Miner’s Coulee
Police Creek
Shanks Creek
Red Creek
Unnamed Creek (Sexton Creek)
Van Cleeve Coulee (Rocky Creek)
MacDonald Creek
Philip Coulee

9,870
9,870
Undetermined**
11,100
7,400
Undetermined**
8,630
Undetermined**
Undetermined**
32,100
Undetermined**
8,630
16,000
9,870

Milk River Watershed Council Canada

*No studies were completed to determine if
suitable sites existed. Optimum storage was
only based on hydrological studies. No
consideration given to downstream
demands in the basin or at the International
Border.
**Eliminated from hydrological review of
optimum size and firm annual draft since
the optimum capacity was less than 6,170
3
dam .
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Table 1. Summary of past onstream water supply options investigated in the Milk River basin. Shaded options
were identified as preferred options. Refer to Map 1 for reservoir locations. Design details presented may differ
due to year of study. ND = not determined.
Reservoir Site and Design Details
North Fork 1 (Map 1, no. 1)

Description

 Site deemed unsuitable following field inspections of geologic features and reservoir
damages, and preliminary hydrologic appraisals
- Capacity at FSL: 51,200 dam3
- Irrigation Expansion: ND

 Bentonitic seams (Bearpaw formation) in the foundation would require flat

embankment slopes leading to abnormally high construction costs
 Seepage was a concern
 Relatively larger reservoir damages cost (four farmsteads, a bridge, gravel pit and
protective works required for a second bridge)
 Eliminated from further study (PFRA 1978)
North Fork 2 Low Level (Map 1, no. 2)
 Provides relatively limited streamflow regulation
- Capacity at FSL: 39,800 dam3
- Flooded Area at FSL: 455 ha
 Unable to control Canada’s share of flow unless two or more reservoirs constructed
- Irrigation Expansion: ND
 Eliminated from further study (PFRA 1980)
North Fork 2 High Level (Map 1, no. 2)
 Minimal impacts from sedimentation and erosion expected
3
 Recommended retaining option as the best alternative to Milk River 2 site
- Capacity at FSL: 132,400 dam
- Flooded Area at FSL: 350 ha
 Limited storage capacity; less economically viable compared to the Milk River 2 site
- Irrigation Expansion: ND
 Was not included in the Klohn Crippen (2003) investigation
 Second preferred option next to Milk River 2 (PFRA 1980; WER 1981)
North Fork 3 (Map 1, no. 3)
 Costly in terms of firm annual draft provided
- Capacity at FSL: 75,600 dam3
- Flooded Area at FSL: 480 ha
 Some abutment seepage expected
- Irrigation Expansion: ND
 Eliminated from further study (PFRA 1978)
Milk River 1 (Map 1 - no. 4)
 Located furthest downstream; would be impacted greatest by sedimentation issues
 Potential risk of seepage through the Milk River sandstone considered severe; would
- Capacity at FSL: 35,600 dam3
require extensive measures to ensure the integrity of the dam and structures, and
minimize impacts to groundwater
- Flooded Area at FSL: 300 ha
- Irrigation Expansion: ND
 Potential seepage problems, unstable shorelines, and relatively serious
environmental and social impacts
 Eliminated from further study (PFRA 1978)
Milk River 2 Low Level (Map 1, no. 5)
 Would provide relatively limited streamflow regulation
- Capacity at FSL: 34,400 dam3
 Unable to control Canada’s share of flow unless two or more reservoirs constructed
- Flooded Area at FSL: 540 ha
 Eliminated from further study (PFRA 1980)
- Irrigation Expansion: ND
Milk River 2 Intermediate to Topographic Levels (Map 1, no. 5)
 Minimal impacts from sedimentation and erosion expected
- Capacity at FSL: 157,800 to
 Risk of seepage considered moderate, may be a problem if not addressed through
299,900 dam3
appropriate mitigation measures
- Flooded Area at FSL: 1,414 to
 Most economical based on firm annual draft (intermediate level) and total storage
2,170 ha
(high level); Optimum storage capacity should be identified
- Irrigation Expansion: 12,100 to

Preferred option (PFRA 1978; WER 1981; Marv Anderson & Associates 2009)
13,500 ha
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Reservoir Site and Design Details
South Fork 1 (Map 1, no. 6)

Description

 Site deemed unsuitable following field inspections of geologic features and reservoir
- Capacity at FSL: 28,000 dam3
- Flooded Area at FSL: 480 ha
- Irrigation Expansion: ND

damages, and preliminary hydrologic appraisals

 Located in the potential flooded area formed by the more feasible Milk River 2 site
 Site is constricted leading to construction problems and high unit costs
 Geotechnically and hydrologically similar to South Fork Site 2
 Eliminated from further study (PFRA 1978)

South Fork 2 (PFRA 1978) (Map 1, no. 7)
 Minimal impacts from sedimentation and erosion expected
- Max. Dam Height: 25 m
 Provides relatively limited streamflow regulation
- Capacity at FSL: 28,500 dam3
 Not capable of controlling Canada’s share of the flow unless two or more reservoirs
- Flooded Area at FSL: 370 ha
are constructed
- Irrigation Expansion: ND
 Eliminated from further study (PFRA 1978)

Early investigations of onstream storage options consistently identified the Milk River 2 (Forks) site as the most
feasible water supply option (PFRA 1978; PFRA 1980; WER 1981). The Milk River 2 site was preferred because
summer withdrawal was met with the continuous release of water from the reservoir (PFRA 1978). The Milk
River 2 (Forks) intermediate and high water levels were the most economical in terms of unit costs of firm
annual water supplies. PFRA (1980) suggested that the North Fork 2 (high) site could be considered if further
studies found the Milk River 2 (Forks) site to be unsuitable; although the North Fork 2 (high) site provided
significantly less effective streamflow regulation benefits at considerably higher costs.
WER (1981) recommended further studies at the Milk River 2 (Forks) site to:
► Optimize storage capacity based on social and environmental impacts, design studies, hydrologic
modelling, and benefit-cost comparisons
► Complete site-specific environmental and social impact studies
► Develop operational guidelines that considered the benefits of recreational and industrial uses
► Investigate the impacts and economic sensitivity of accepting some shortage years (opposed to firm
supplies) or using alternative cropping patterns
► Examine channel losses to ensure equitable apportionment if storage works were constructed
In 1986, the embankment designs and corresponding
costs were updated for the three alternative dam
heights (intermediate, high, and topographic water
levels) at the Milk River 2 (Forks) site (PFRA 1986).
Klohn Crippen (2003) updated the 1986 designs to
meet the then current Canadian Dam Association
(CDA) guidelines. A preliminary estimate of benefits
and costs was provided, as well as conceptual designs
of the dams, reservoirs, irrigation delivery systems,
and hydroelectric infrastructure. An assessment of
environmental and project implementation issues
was included (See Section 6.0). The report did not
make conclusions or recommendations regarding
preferred water storage options, but was intended to
assist the GOA to determine if further investigations
were warranted (Klohn Crippen 2003).
Milk River Watershed Council Canada
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Potential Hydropower Generation
PFRA (1980) assessed the preliminary feasibility of installing hydro-electric power generating facilities at
the onstream Milk River 2 (Forks) and North Fork 2 sites. An average of 15.7 gwh of power could be
generated annually at the Milk River 2 (Forks) (high level) site, and about 11.7 gwh of power at the
North Fork 2 (high level) site. Klohn Crippen (2003) also assessed the hydropower potential at the Milk
River 2 (Forks) site and concluded that it was marginal due to long penstocks in the downstream section
of the dam, variable streamflows, and extensive periods when the minimum net head requirements
were not met in the reservoir. Various operational schemes, such as preferred operation during peak
power demand periods that may be feasible were not evaluated as part of the preliminary assessment
(Klohn Crippen 2003). Further study is warranted to determine future hydropower generation potential
in light of advancements in alternative energy technology and changing energy prices. New technology
is able to operate with lower heads (from 1.5 m to 4.5 m) and flow rates, and can obtain higher
efficiencies with direct driven generators and variable speeds (e.g., VLH turbines).

4.2

Offstream Water Storage Options

In addition to onstream water storage options, several offstream sites were investigated in past studies. PFRA
(1978) examined fourteen tributary sites having potential to capture, store and supply water for local use (Map
1). The water storage capacity at Knight Creek, Mackie Creek, Police Creek and Unnamed Creek (known locally as
Sexton Creek) was less than the desired 6,170 dam3, and were consequently eliminated from further study.
Shanks Creek was also eliminated as evaporation and existing water use at Shanks Lake could negatively impact
on any future storage project (PFRA 1978).
Hydrological studies were completed for Bear Creek,
Breed Creek, Lost River, Miners Coulee, Van Cleeve
Coulee (known locally as Rocky Creek), MacDonald
Creek, and Philip Coulee. It was assumed that each
reservoir would be developed for local use and no
consideration was given to downstream demands in
the basin or at the International Border. Further, no
studies were made to determine if suitable sites existed
on each watercourse. The estimated optimum
reservoir size ranged from 7,400 dam3 at Lost River to
32,100 dam3 at Red Creek. Firm annual drafts ranged
from 1,110 dam3 at Lonely Valley to 5,670 dam3 at Red
Breed Creek
Creek. The potential of these smaller tributaries to
meet downstream or international commitments were limited. PFRA (1978) concluded if the sites were used to
meet international commitments, their potential for local use would be very limited.
A more detailed assessment of water storage potential was completed at Lonely Valley Creek (Lonely Valley 1)
(Table 2). An estimated 15,500 dam3 could be stored and a firm annual draft of 90 dam3 could be achieved (PFRA
1978). An assessment for works to divert a portion of Milk River flows into an offstream storage reservoir at
Verdigris Lake was also completed (PFRA 1980). The hydrologic optimum of the reservoir for canal capacities of
2.83 m3/s and 5.55 m3/s was not met. The increase in draft per unit storage volume increase was less than 4% at
the topographic maximum (PFRA 1980).
Milk River Watershed Council Canada
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Klohn Crippen (2003) identified 19 potential offstream water storage sites. Preliminary evaluations were carried
out for four sites: Shanks Lake, Lonely Valley (A and B sites), Verdigris Lake and MacDonald Creek (Map 1). The
offstream storage options at Shanks Lake, Lonely Valley 1 and Vedigris Lake differed from the PFRA (1978)
investigation. Originally, only the natural hydrology of the sub-basin was considered for water storage and local
use. Klohn Crippen (2003) proposed a water delivery from the North Milk River and Milk River to Shanks Lake
and MacDonald Creek reservoirs, respectively, via a pump and connecting pipeline. For the Lonely Valley
reservoirs (A and B), the proposed supply of water was from the North Milk River via a diversion structure and
gravity flow in a supply canal. Water diverted from the Milk River was proposed for diversion to Verdigris Lake
reservoir by way of a gravity canal (Klohn Crippen 2003).
Table 2. Summary of past offstream water supply options investigated in the Milk River basin.
Reservoir Site and Design Details
Lonely Valley 1 (Map 1, no. 8)

Assessment

 Site considered unsuitable following field inspections of geologic features
and reservoir damages, and preliminary hydrologic appraisals
- Capacity at FSL: 15,500 dam
 A hydrologically inefficient option that did not manage mainstem flows
- Irrigation Expansion: ND
 The optimum reservoir capacity was relatively small, leading to higher cost
per unit of storage
 Eliminated from further study (PFRA 1978)
Lonely Valley A and B (Map 1, no. 9 and no. 10)
 The thalweg of the buried North Whiskey Valley underlies the Lonely Valley
near the confluence with the North Milk River. It is not confirmed whether
- Capacity at FSL: 107,800 and 105,800
the buried valley is located in the vicinity of both sites and ay require
dam3
additional information
- Flooded Area at FSL: 807 and 886 ha
- Irrigation Expansion: 4,870 and 4,375ha
 Site B was more economical
 No recommendation (Klohn Crippen 2003)
MacDonald Creek (also investigated for local supply by PFRA 1978) (Map 1, no. 11)
 Water quality may be an issue; saline areas were observed in the coulee,
adjacent lands may be salt-affected
- Capacity at FSL: 55,200 dam3
- Flooded Area at FSL: 492 ha
 The downstream location of this site would not improve the reliability of
- Irrigation Expansion: 3,510 ha
water supply to many of the existing licenses including the municipalities
 No recommendation (Klohn Crippen 2003)
Red Creek (Map 1, no. 12)
 Minor water supply potential and minor effect on the international balance
- Capacity at FSL: 32,100 dam3
 Known water quality issues (salinity
- Irrigation Expansion: ND
 Eliminated from further study (PFRA 1978)
Shanks Lake (Map 1, no. 13)
 Would require a diversion structure, pump station and connecting pipeline
- Capacity at FSL: 34,600 dam3
- Flooded Area at FSL: 589 ha
 Several farmsteads and buildings adjacent to the lake would be impacted
Irrigation Expansion: 1,825 ha
 No recommendation (Klohn Crippen 2003)
Verdigris 1 Low and High Level (Map 1, no. 14)
- Capacity at FSL: 57,000 and 173,000 dam3  Costly in terms of firm annual draft provided
- Flooded Area at FSL: 902 and 1,376 ha
 Sociological problems – large area of deeded lands required (high level)
- Irrigation Expansion: ND
 Eliminated from further study (WER 1981)
Verdigris Lake (Map 1, no. 14)
- Capacity at FSL: 129,000 dam3
 Most extensively studied off-stream site
- Flooded Area at FSL: 1,175 ha
 Previously developed in 1983 as a reservoir to supply local irrigation using
3
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Reservoir Site and Design Details
- Irrigation Expansion: 5,700 ha

4.3

Assessment
water from Ridge Reservoir; abandoned in 1993 due to poor water quality
 Existing salt content in the lake bed sediments and salt loading due to
surface runoff on the quality of water in the reservoir is a significant issue
 No recommendation (Klohn Crippen 2003)

Supplemental Water Supply Options

The Milk River Supplemental Water Supply Investigation (Klohn Crippen Berger 2008) examined alternative
options to the ongoing water supply issues in the Milk River basin. Previous studies focused mainly on the
development of onstream or offstream storage reservoirs to meet water demands. This study investigated the
technical and cost feasibility of possible water supply routes from Ridge Reservoir to the Milk River (Map 1).
The study assumed a supplemental water supply of 13,940 dam3 of water per year from Ridge Reservoir. This
volume was sufficient to increase water on 3,318 ha of existing irrigated land by two inches, and supply about 12
inches of water to 4,047 ha of new irrigated lands. Nine possible water supply routes and conveyance structures
were analyzed. The authors concluded that Route 4 was the most feasible route (Map 1, yellow). Route 4
consisted of a pump and open canal option from Ridge Reservoir to discharge into the Milk River about 9 km
west of the Town of Milk River.
The supplemental water supply from a Ridge Reservoir assumed that water would be available for use in the
Milk River basin. Currently, water stored at Ridge Reservoir is allocated to other Irrigation Districts operating in
the Oldman River basin, and infrastructure is dedicated to those water users. Furthermore, a transfer of water
from Ridge Reservoir to the Milk River would be considered an inter-basin transfer. A special act of the
legislature would be required to allow this transfer of water. The pipeline/canal from Ridge Reservoir is
beneficial in that it could operate independent of the U.S.A. St. Mary River diversion. Added water storage and
diversion from Ridge Reservoir may improve water quality that is currently poor in certain areas of the reservoir
by reducing residence time of water stored in the reservoir.

4.4

Increased Raw Water Storage for the Town of Milk River

The Town of Milk River commissioned the Water Supply and Water Shortage Mitigation Study (MPE 2016) to
address water supply concerns associated with low natural winter stream flows. The Town of Milk River, Village
of Coutts and Hamlet of Sweetgrass (Montana) rely on an infiltration gallery to draw water from the Milk River.
Water withdrawals are avoided during periods of low flow and periods of poor water quality. Low to absent
winter flows make water withdrawal impossible at certain times of the year. Four mitigation strategies were
identified that would secure raw water supplies for the Town.
► Alternative 1: Supplemental raw water supply from Ridge Reservoir, and Alternative 2: Supplemental
treated water supply from the Ridge Water Commission (Raymond/New Dayton/Warner ) were
considered improbable due to regulatory constraints (considered an inter-basin water transfer)
► Alternative 3: Additional raw water storage at Milk River was considered more feasible via the
construction of a small reservoir at the Town of Milk River. This alternative mitigated the raw water
shortages, but also increased operational flexibility in pumping timing
► Alternative 4: Major dam and multi-use reservoir could mitigate the seasonal variation in river flows
through controlled release of water upstream of the Town intake and effectively eliminate seasonal raw
water supply concerns
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Due to pressing need and available funding, the Town of Milk River proceeded with plans to implement
Alternative 3, at a cost of $1,860,000. The cost was almost two orders of magnitude less than the $160,000,000
estimated for Alternative 4. The additional raw water storage increases water storage by about 80 dam3, and is
expected to supply all water demands to 2041 with no water withdrawn from the Milk River during the OctoberMarch low-flow period. The additional storage capacity assumes sustained water levels above the Town’s water
intake pipe to fill the storage reservoir, and does not mitigate possible shut-downs of the St. Mary River
diversion works in Montana. MPE (2016) noted that the ideal solution would be the construction of a dam or
reservoir upstream of the Town of Milk River; however, no immediate plan to implement a major water storage
project was foreseeable.

4.5

Upgraded St. Mary River Diversion Canal

The original 1917 design capacity of the St. Mary River diversion canal in Montana was 24.1 m3/s. The diversion
works have since deteriorated to the current operating capacity of about 18.4 - 19.1 m3/s (76-79% design
capacity, and subject to maintenance and repair). Preliminary studies have investigated the potential to
rehabilitate and possibly enlarge the diversion works to accommodate flows of up to 28.3 m3/s (TD&H
Engineering Inc. 2006a, 2006b). Restoring or increasing canal capacity could reduce the risk to existing water
users in Alberta related to unscheduled shutdowns or the uncertainty in the ability to meet the 1921 Order and
Letter of Intent under changing climatic conditions. However, restoring (and/or increasing) St. Mary River
diversion canal capacity does not mitigate the ongoing risk of relying on U.S.A. infrastructure for water supplies
in Alberta. Restoring the St. Mary diversion canal, combined with water storage in Canada, provide
opportunities and benefits for both Canada and the United States (see Section 4.6).

4.6 Montana-Alberta St. Mary and Milk Rivers Water Management Initiative (Joint
Initiative Team)
The Joint Initiative Team (JIT) was established in 2008 to determine how the United States and Canada could
each increase its access to shared waters under the Boundary Waters Treaty (1909) and 1921 Order through
changes in administrative and structural measures. The JIT included representatives from Montana Department
of National Resources and Conservation, Montana public advisory members, Alberta Environment and Parks,
Alberta Agriculture and Forestry, and Alberta public advisory members. The JIT was convened after the
International Joint Commission (IJC) St. Mary – Milk Rivers Administrative Measures Task Force (2004-2006) was
unable to reach consensus on recommendations.
The JIT completed extensive modelling work of structural and administrative options that had potential to
increase access to shared water. Modelling descriptions and results were finalized in a report and database (JIT
2015), and the Team is currently working on a joint recommendations report (2019). The model results
quantified and compared the entitlement accessed by each country to entitlements accessed by 2010
infrastructure (i.e., St. Mary diversion canal capacity), both with and without the current Letter of Intent (LOI) in
place. The LOI allows the U.S. to access more of their St. Mary entitlement, and benefits Canadian Milk River
water users (see Section 2.0).
The greatest benefit for water users in the Milk River basin was realized when water storage was applied in the
Canadian reach of the Milk River. Canada’s access to entitled shares of Milk River water increased by 52% in the
11 driest years modelled, and by 70% in the 22 driest years. If designed only for Milk River natural flows, the
storage project had no benefit to the U.S. with respect to their access to St. Mary River entitlements when
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compared to 2010 infrastructure with the LOI. A shared water storage reservoir, with the St. Mary Canal
restored to original capacity (24.1 m3/s), resulted in benefits for both countries.

5.0

SOCIO-ECONOMIC ASSESSMENT OF WATER SUPPLY OPTIONS

Several socio-economic studies were completed to accompany the past water supply investigations in the Milk
River basin (Marv Anderson & Associated Ltd. 1980, 1981, 2009; Klohn Crippen 2003; Deloitte 2004). Water
supply project costs and benefits were updated in each progressive study to reflect current pricing and the value
of the water resource at that time. Key costs were related to project construction and operation, on-farm
irrigation expansion, annual incremental on-farm production, additional recreational development, and costs
associated with environmental studies and related mitigation (Marv Anderson & Associates 2009).
Overall, the Milk River 2 (Forks) site had the highest construction cost ($123 to $143 million; 2009 assessment)
compared to other water storage options (Table 3). The offstream Lonely Valley A site had the second highest
cost ($103 million), but stored less than half the water compared to the Milk River 2 (Forks) site. The least costly
option was a reservoir constructed at Shanks Lake ($42 million), however, storage capacity was significantly
smaller (34,600 dam3) compared to other options (Table 2). The cost per unit storage of water was lowest at the
Milk River 2 (Forks) site (high water level $894 per dam3 and topographic water levels $770 per dam3), and
generally highest at the offstream sites ($911 to $1,819 per dam3) (Table 3).
Table 3. Summary of select costs determined for water supply options. Note the updated 2009 pricing for
construction costs. Costs should be considered relative to each option rather than as an absolute value. All
values would be updated in any future water supply investigation.
Water Supply Option
Select Data

Costs
Construction Costs (M $)a
Operating and Maintenance
(55 Yrs) (M $)b
On Farm Total Capital Costs
(55 Yrs) (M $)b
Environmental Costsb
Unit Capital Cost of Storage
($/dam3)b
a

Milk River 2
Intermediate to
Topographic
Levels

Shanks
Lake

Lonely
Valley A

Lonely
Valley B

Verdigris
Lake

MacDonald
Creek

Ridge Reservoir
to Milk River
Route 4C

122.7 to 142.9

41.6

102.7

89.7

75.2

69.6

62.1

17.9 to 21.0

30.6

20.9

18.2

15.3

29.8

-

63.7 to 85.1

12.4

31.7

28.4

35.7

25.7

-

22.3 to 22.3

13.7

17.6

17.6

16.9

14.6

-

1,216 to 770

1,792

1,280

1,167

911

1,819

-

b

Marv Anderson & Associates 2009; Klohn Crippen 2003;

Economists generally use a cost-benefit analysis approach to rank natural resource projects when a number of
options are presented. However, the cost-benefit analysis is just one consideration used to inform decisions
together with other social, environmental and regulatory indicators. While the hard costs of water supply
options (e.g., construction, stimulus) may be readily estimated using standard rates, not all social value
indicators (benefits) can be easily determined.
Economic analysis indicated that the most feasible water supply options were the Milk River 2 (Forks) site
(benefit/cost ratio 0.99-1.00) and the Ridge Reservoir to Milk River pipeline/canal option (benefit/cost ratio
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1.06) (Marv Anderson & Associates 2009). Benefit-cost ratios for offstream storage options were less favourable,
ranging from 0.77 for Shanks Lake to 0.81 for the Lonely Valley B option. Benefits derived from the water supply
project considered in the analysis included:
► Improved municipal and livestock water supplies
► Increased economic stimulus in the region during the construction and operation phases
► Secure and consistent water supplies for existing crop and livestock operations, and opportunity for
expanded irrigated crop and livestock development
► Provision of hydro-power generation and related employment
► Enhanced recreational/tourist opportunities (e.g., park activities, camping, boating, fishing river rafting).
Recreation opportunities are currently limited due to low flow later in the season. Increased streamflow
would extend the recreation season made possible by typically warmer southern temperatures.
► Increased development opportunities to create employment and retain population in the region
An onstream water storage project at the Milk River 2 (Forks) site is expected to have a 600 year life span (Klohn
Crippen 2003). According to a recent study, a multi-use water storage reservoir could increase productivity in
the basin and contribute significantly to local and regional prosperity. Paterson Earth & Water Consulting (2015)
estimated the value of irrigation in southern Alberta and found:
► For every cubic metre of water delivered for irrigation and other related uses, about $3.00 to the
provincial GDP and $2.00 in labour income was generated.
► For every dollar invested by the GOA in irrigation-related activities, about $3.00 in added revenue to
Alberta and Canada was generated annually.
► Irrigation crop and livestock product sales amounted to about $2,400/ha compared to about $329/ha
for dryland production.
► For every $1.00 of irrigation sales, the total [Alberta] GDP increased by $2.54 and labour income
increased by $1.64. Every million in irrigation sales increased total employment by about 39 jobs.
Thus, a 12,141 ha irrigation project in the Milk River basin could generate about $30 million in irrigation product
sales, and contribute as much as $74 million to the provincial economy, annually (determined by applying the
GDP provincial multiplier of $2.54). Substantial employment opportunities could also be generated.
The income generated for non-irrigation related activities were also identified:
► Hydropower generation: One plant operating during the summer months when sufficient water was
available in the St. Mary River Irrigation District’s main canal generated about 11.6 MW of power and $2
million, annually (Paterson Earth & Water Consulting 2015)
► Tourism and recreation: Recreational activities associated with irrigation projects generated about $24
million (Paterson Earth & Water Consulting 2015). Based on the estimated value of $55 per visitor, a
reservoir in the Milk River basin could generate up to $2.8 million in recreation revenue, annually,
assuming an annual average of 50,523 visitors at Writing-on-Stone Provincial Park (Marv Anderson &
Associates 2009).
A water supply project could provide for some entirely new economic activities in the region that have not yet
been identified or quantified (i.e., intensive feeding operations, food processing, hydro-power generation, and
water-based recreation) (Marv Anderson & Associates 1980). Water security would allow Milk River
communities to take full advantage of inherent advantages that include unique agro-climatic and ecological
features, strategic highway-railway linkages, and physical proximity to U.S.A markets (Marv Anderson &
Associates 1980). Any further investigation should update costs and benefits to reflect the current value of a
water supply project in the Milk River basin, and should consider the most recent findings related to the value of
irrigation in Southern Alberta.
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6.0

ENVIRONMENTAL CONSIDERATIONS

A water supply project in the Milk River basin would be subject to international (Canada-U.S.A), federal,
provincial and municipal legislative requirements. Many of the legislated requirements are related to
environmental issues. An environmental impact assessment would be undertaken to predict the
environmental effects of a proposed water supply project, and identify measures needed to mitigate adverse
effects. The assessment would be considered as part of the decision-making process to approve or deny a
project. Appendix A lists applicable legislation, plans, policies and guidelines.
Since water diversions began from the St. Mary River in 1917, the Milk River has undergone changes with
respect to channel morphology, sedimentation and erosion, water quality and aquatic habitat. The following
summarizes the findings of studies commissioned to improve understanding of Milk River hydrology and channel
processes, water quality, riparian and aquatic habitat, and considers groundwater and upland biodiversity.

6.1

Milk River Hydrology and Channel Processes

Channel Morphology (Sedimentation and Erosion)

Channel Width (m)

While the benefits of the St. Mary River diversion to water
Natural (Prediversion) Existing
users have been noted, the augmentation of streamflow in
850 cfs (24.1 m3/s)
1000 cfs (28.3 m3/s)
the Milk River by St. Mary River water has impacted the
natural hydrology and dynamics of the river in Alberta.
120
Increased flow above natural has increased streambank
100
erosion and sedimentation, and altered river channel
80
morphology. The existing diversion to the Milk River has
resulted in channel widening, increased channel sinuosity,
60
and an increase in cut-off activity immediately following the
40
initiation of the diversion (McLean and Beckstead 1981,
20
1987). A comparison of previous river survey information
(1915, 1979/80) with more recent channel cross-section data
0
North Fork
Gravel Bed
Sand Bed
(2007) indicates that the channel is still widening, more than
Reach
Reach
100 years after the diversion was initiated.
Existing conditions show that channel width has increased
Figure 2. Existing and predicted changes in channel
by an average of 11 m at the North Fork Milk River, by an
width in Alberta from potential upgrades to the St.
average of 2 m at the Gravel Bed Reach, and by about 26 m
Mary River diversion canal in Montana.
at the Sand Bed Reach (AMEC 2008) (Figure 2).
Upgrades to the St. Mary River diversion could further
► Increase historical seasonal and peak flood flows (recorded flows) by more than 50% along the entire length
of the river in Canada, in 20% to 30% of the weeks
► Increase bed depth (expected to be less than the 0.2 m “recorded” increase)
► Decrease channel slope by less than the 10% “recorded” change
► Increase average widths of the river in all reaches, with greatest increases expected in the Sand Bed Reach
► Increase erosion that may result in up to a 10% loss of riparian area; although new pioneer plant
communities may establish where sedimentation is occurring
► Contribute to ongoing impacts from ice jam activity and bank scour
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In addition, the average annual sediment transport in the
lower reach of the Milk River (AB) was estimated to be
490,000 tonnes, annually. The amount of sediment
transported in the Milk River was expected to increase with
increased St. Mary River diversion flow (Figure 3) (AMEC
2008).
Construction of an onstream reservoir could further alter
the Milk River flow regime, and possibly reduce channel
erosion (Klohn Crippen 2003), by attenuating peak flows
and slowing St. Mary River diversion flows. An offstream
reservoir may have little effect on the flow regime in the
mainstem Milk River with respect to erosion and
sedimentation (Klohn Crippen 2003). However, the water
delivery season could be extended depending on the size of
a reservoir located on a tributary to the North Fork Milk
River. The overall volume of flow in the Milk River could be
reduced if a larger diversion was created to fill an offstream
reservoir. Water supply may not be present to maintain
volume through the entire season.

6.2

Modeled Average Mean Annual
Sediment Transport, thousand tonnes
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Natural (Prediversion)

Existing

850 cfs (24.1 m3/s)

1000 cfs (28.3 m3/s)

500
400
300
200
100
0
North Fork

Gravel Bed
Reach

Sand Bed
Reach

Figure 3. Existing and predicted changes in sediment
transport in Alberta from potential upgrades to the
St. Mary River diversion canal in Montana.

Riparian and Aquatic Environment

Water Quality
Water quality in the Milk River is highly influenced by water management, and to a lesser extent runoff from
snowmelt and precipitation. During the St. Mary River diversion period (typically April to September), total
phosphorus and total suspended solids concentrations tend to increase, and conductivity (an indicator of salt)
tends to decrease. During periods of natural flow, the opposite trend occurs (MRWCC 2013; Golder Associates
2010b). Prolonged periods of elevated river flows increase streambank and bed erosion and the transport of
suspended sediment (and phosphorus bound to sediment) downstream. Conductivity that is naturally high in
the Milk River due to groundwater sources is diluted by the St. Mary River water, thereby decreasing values
during the diversion period. Nitrogen concentrations also tend to decrease during the diversion period, and
increase during periods of natural flow (Golder Associates 2010b). Dissolved oxygen concentrations are
generally low in winter (occasionally below recommended provincial guidelines), when Milk River flows are not
augmented by the St. Mary River diversion (AMEC 2011a; Golder Associates 2010b).
Water quality could benefit from an onstream storage option that would moderate peak flows, and thereby
minimize streambank and bed erosion. Water quality and aquatic life could also benefit from a continuous
release of water in winter that would maintain a minimum flow in the altered channel. A preferred water supply
option should not substantially reduce summer flows that could result in increased water temperature and
subsequent decrease in dissolved oxygen concentrations (Golder Associates 2010b).
Riparian Areas
Riparian areas are important features of healthy river systems that are sensitive to flow regime. Riparian
cottonwood trees require a seasonal pattern of flow from spring through summer for successful growth. The St.
Mary River diversion creates a flow regime for the Milk River with higher than natural flows, very little withinMilk River Watershed Council Canada
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year seasonal variability, and reduced late-season flows that likely limit the establishment of woody riparian
vegetation. Further augmentation of open-water flows could further reduce the establishment zone, and
exacerbate the difference between summer flow and late-fall base flow.
A water supply project on the Milk River could improve riparian condition by managing flow ramping and
recession, and by providing seasonal flow variability within a desired range of flows (Golder Associates 2010b).
In southern Alberta, dam operations have been successfully adjusted to promote cottonwood regeneration;
however, flood control may reduce cottonwood forest viability over the long term (Klohn Crippen 2003). Dams
should be appropriately sized to allow large floods to continue to inundate downstream riparian areas and alter
the river channel. Operations to allow a gradual flow recession would allow better establishment of cottonwood
seedlings. Riparian areas could be negatively affected if a reservoir was operated to maximize irrigation in lieu of
riparian communities. Downstream riparian communities that are currently affected by significant late season
droughts may benefit if a year round minimum flow level was maintained (Klohn Crippen 2003).
Fisheries and Aquatic Life
About 22 different species of fish have been observed in the Milk River, Alberta (MRWCC 2013). Some fish
species are widely distributed in the basin, while others have a restricted range. Species distributions are
influenced by environmental characteristics such as stream gradient, substrate, hydrology and hydraulics, water
temperature, and turbidity (Klohn Crippen 2003).
Several species in the Milk River are specially designated under the Alberta Wildlife Act and/or federal Species at
Risk Act (SARA). The Stonecat is listed as “Threatened” under the Alberta Wildlife Act due to low abundance and
limited distribution. The Rocky Mountain Sculpin (previously the St. Mary Shorthead Sculpin) and Western
Silvery Minnow are both listed as “Threatened” under the provincial and federal legislation. The Mountain
Sucker (Milk River population) is listed as “Threatened” and is protected under SARA, but is listed as “Secure”
under the Alberta Wildlife Act.
Critical habitat was identified for Rocky Mountain Sculpin and Western Silvery Minnow in the species’ recovery
strategies (DFO 2012; DFO 2017). Critical habitat for the Rocky Mountain Sculpin includes the entire North Milk
River (AB), and the mainstem Milk River from the confluence with the North Milk River downstream to the
confluence with Red Creek. The Milk River downstream of the confluence with Red Creek to the U.S. border is
identified as critical habitat for the Western Silvery Minnow. The destruction of identified critical habitat is
prevented through a SARA Critical Habitat Order (DFO 2018). No critical habitat has yet been designated for the
federally listed Stonecat or Mountain Sucker.
The current limiting factors or threats to fish species at risk in the Milk River basin include:
► Habitat alteration or loss due to the reduction of flowing water caused by:
o low water flow due to frequent and extreme droughts during the summer in southern Alberta
o scheduled or unscheduled interruptions in open-water season flow due to maintenance of the St.
Mary River diversion canal
o water diversion for irrigation and non-irrigation related activities
o impoundment of water that decreases amount of flowing water habitat
► Loss of overwintering habitat in drought years
► Undesirable changes to habitat due to human activity: channel widening, elevated water temperature,
increased siltation of substrate, loss of riffle habitat
► Changes in water quality (e.g., increased water temperature and low dissolved oxygen concentration)
► Introduction of non-native predatory fish
Milk River Watershed Council Canada

Page 18

Past Water Supply Investigations, Milk River Basin, Alberta

The Milk River is now wider compared to historic conditions. The increased channel width and augmented flow
regime have altered the suitability of the habitat for aquatic species. Low natural flow in a wider Milk River
channel impacts available fish habitat and the quality of that habitat. Flow depths across the channel can be less
than 0.1 m, limiting the movement of larger fish and increasing the potential for isolated pools that are
disconnected from the main channel (Golder Associates 2010b; AMEC Earth and Environmental 2011). Low
flows under-ice can result in degraded water quality (e.g., low dissolved oxygen concentrations) (AMEC 2011a;
Golder Associates 2010b). Ice scour at the start-up of the St. Mary River diversion contributes to increased
streambank erosion and further channel widening (AMEC 2008).
A future water supply project could both impact and benefit Milk River fish communities. An onstream Milk
River reservoir could negatively impact fish by impounding moving water (thereby removing river habitat for
some species at risk), altering flow regimes, changing water temperatures, and by creating a barrier to fish
movement upstream (Klohn Crippen 2003). An onstream reservoir could be operated to provide a continuous
release of water to augment low summer or winter flows in the Milk River, and potentially increase habitat and
habitat connectivity (Golder Associates 2010b). Further studies are needed to better understand potential
impacts of water supply infrastructure on fish habitat, and to identify mitigation strategies to maintain and
improve fish habitat through operation of that infrastructure.

6.3

Groundwater

Groundwater is an important source of water in the Milk River watershed, for domestic and agricultural use
(mainly stockwater). Two main aquifers underlie the Milk River in Alberta: the deeper Milk River Sandstone
aquifer and shallower Whisky Valley aquifer, a surficial deposit generally less than 50 m below ground (Stantec
Consulting Ltd. 2002; Hydrogeological Consultants Ltd. 2004). Water storage options must consider the potential
impacts to groundwater that could result from seepage of water from a reservoir. Seepage could result in
corresponding problems related to high groundwater pressures, including instability, loss of reservoir storage,
piping, and erosion (Klohn Crippen 2003).
The potential risk of seepage through the Milk River sandstone at the Milk River 1 site was considered severe
and would require extensive measures to ensure the integrity of the dam and structures (WER 1981). At the
Lonely Valley reservoir site the north branch of the Whisky Valley aquifer was thought to be closer to surface
(WER 1981). Klohn Crippen (2003) noted that the Milk River 2 (Forks) site was underlain by several zones of
overburden and bedrock that are relatively pervious and could result in significant seepage losses. Klohn Crippen
(2003) made significant changes to the seepage control system proposed by PFRA (1986) to mitigate seepage
concerns. An impervious blanket combined with a bentonite slurry trench was proposed instead of an
impervious cutoff trench in the valley bottom.
Additional groundwater investigations were recommended to further characterize the existing piezometric
conditions in the buried valley, and to delineate the orientation of the valley on the upstream and downstream
sides of the dam (Klohn Crippen 2003). Recent groundwater studies unrelated to a water storage project should
be considered in any future water supply study.
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6.4

Upland Biodiversity (Wildlife and Plants)

A large part of the Milk River watershed is
represented by the Grassland Ecoregion that provides
unique habitat for a diversity of mammals, birds,
reptiles and amphibians (Klohn Crippen 2003). A
number of wildlife species are protected under the
federal Species at Risk Act (SARA) including the
Burrowing Owl, Greater Sage Grouse, Mountain
Plover, and Greater-Short-horned Lizard listed as
Endangered, and the Ferruginous Hawk, Loggerhead
Shrike, Sprague’s Pipit, and Swift Fox listed as
Threatened (GOC 2019). Species of Special Concern,
including the Short-eared Owl, Long-billed Curlew,
Northern Leopard Frog, and Great Plains Toad, are not
Ferruginous Hawk
protected under SARA. However, the Long-billed
Curlew is protected under the federal Migratory Bird
Convention Act. A designation of Endangered or Threatened under the Alberta Wildlife Act provides protection
for the species and requires initiation of a recovery planning process.
Reservoir construction, operation and irrigation activities could result in a loss of native prairie grassland, and
may impact wildlife through habitat loss, fragmentation and mortality (Klohn Crippen 2003). Impacts to wildlife
and native grassland may be minimized or mitigated through programs that support the restoration and/or
preservation of native grassland on marginal cultivated land or tame pasture, or improve habitat connectivity for
species at risk. Examples of conversion to native grassland and land conservation initiatives in the Milk River
basin include:
► A 2006 permanent cover program delivered by PFRA that paid producers $40/acre to seed native grass
on abandoned cultivated fields or on marginal lands. About 65 hectares south of the North Fork Milk
River, and about 121 hectares north of Shanks Lake were seeded through this program.
► Alberta Conservation Association and MULTISAR seeded native grass on marginal, cultivated land in
high-value biodiversity areas. Since 2011, about 712 hectares of native grassland in the mixedgrass
natural subregion have either been restored or are in the process of being restored. Preliminary results
indicate a positive response by species at risk utilizing the restored sites (L. Moltzhan, pers. comm.).
► In 2011, about 1,000 hectares of agricultural land was purchased by Writing-on-Stone Provincial Park. A
more recent purchase expanded the park boundary by an additional 130 hectares.
► Land Trusts (i.e., Nature Conservancy Canada) increased purchases and conservation easements in the
Milk River basin from 1,620 hectares in 2008 to 3,720 hectares in 2012.

6.5

Historic Resources

The Milk River watershed is rich in historical resources. A Historical Resources Impact Assessment (HRIA)
conducted in 1986 at the Milk River 2 (Forks) site found a high concentration of sites in the area including
campsites, stone circles, kill sites, sites with buried bone and fire broken rock, buried campsites, and a Medicine
Wheel (Klohn Crippen 2003). Although HRIA studies were not carried out at offstream sites, similar resources
are likely present, as well as possibly significant paleontological resources (Klohn Crippen 2003).
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7.0

SUMMARY AND RECOMMENDATIONS

The Milk River basin is located in the largely semi-arid region of Alberta, where water shortages are common.
Drought impacts domestic water supplies, availability of water for irrigation, and aquatic life. With anticipated
changing climate and an increasing risk of failure of St. Mary River diversion canal infrastructure in Montana,
water shortages are expected to increase. There is an increasingly critical need to develop an efficient and
resilient water supply in the Milk River basin that can adapt to change through time. Past water supply
investigations identified a wide range of water supply options. However, the best option has not been
determined due to numerous social, economic, and environmental factors. A few most feasible options have
emerged that warrant further consideration.
Onstream Water Storage Considering all onstream storage sites investigated, only the Milk River 2 (Forks) site
had the storage capacity approaching the hydrologic optimum. The remaining onstream options were either
limited in size by site topography and water supply, or were sized at less than their maximum capacity. The Milk
River 2 (Forks) site could have mutual benefits for Canada and the U.S.A by increasing access to entitled shares
of water for both countries). The Milk River 2 (Forks) site was recommended as the most feasible onstream
water storage option in all studies, except Klohn Crippen (2003) which did not identify preferred options. This
site was considered optimal due to its comparatively large capacity, location upstream of the Town of Milk River
(to maximize downstream benefits), and for its potential to provide continuous flow during winter or periods of
drought to improve instream habitat for aquatic life. The recent modelling results by the Joint Initiative Team
indicated that storage at the Milk River 2 (Forks) site could have mutual benefits for both countries (JIT 2015).
Administrative options (i.e., LOI) could be used to maximize mutual benefits of onstream water storage options.
Offstream Water Storage Offstream water storage options provided significantly less capacity compared to
onstream options, and had greater water quality problems (e.g., local salinity issues). Offstream options further
required pipeline/canal infrastructure to capture mainstem river flows that increased project costs without
adding benefits. Multiple reservoirs could increase storage capacity, but costs would increase to construct,
operate and maintain multiple facilities.
Supplemental Water Supply from Ridge Reservoir Route 4 was considered the most feasible of five proposed
water supply routes from Ridge Reservoir. However, compared to onstream storage, the volume of water that
could be practically delivered via pipeline/canal from Ridge Reservoir was small and unable to provide the same
benefits. Social barriers also limit the future potential of this option, including the inter-basin transfer of water
from Ridge Reservoir to the Milk River, and availability of water and use of infrastructure that is currently
designated to other water users in the St. Mary River basin.
The Water Supply and Management (WSM) Team, comprised of Alberta Environment and Parks, Milk River
irrigators, and Milk River Watershed Council Canada Board members, evaluated the water supply options
presented in past investigations (highlighted in this summary). The WSM Team identified strengths, weaknesses,
opportunities and threats for the most feasible options: onstream storage at the Milk River 2 site, offstream
storage at Lonely Valley B, and the alternative water supply from Ridge Reservoir (Route 4) (Appendix B). The
Team concluded that all of the options have strengths and weaknesses that require further analysis using
updated information on a shorter list of the more feasible options. The Team noted that the option that
provided the largest water storage capacity and greatest economic benefit for the Milk River basin was likely the
combination of water storage at the Milk River 2 (Forks) site, the upgrade/restoration of the St. Mary River
diversion canal, and administrative tools to optimize operations (modified Letter of Intent). Increased access to
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secure water supplies would build community resilience to predicted water shortages resulting from climate
change, and address the increasing risk of infrastructure failure in Montana.

Recommendations
1) Municipal, provincial and federal decision makers and water users should explore opportunities for
collaboration to undertake the necessary analysis for the most feasible options. Options to be explored
should maximize benefits for both Canada and the U.S.A.
2) Funding to support the next phase of work should be sought from municipal, provincial and federal
governments, and industry (e.g., agriculture, hydropower) when the options and scope of analysis have
been determined.
3) Updated information and analysis should include:
a) An assessment of watershed hydrology that considers climate change impacts on future runoff and
natural water supply.
b) An updated economic analysis to reflect current socio-economic conditions, and identify the
potential benefits derived from irrigation expansion, industry development, hydropower
generation, and/or increased water-based tourism and recreation in southern Alberta.
c) Examination of opportunities to:
 Restore existing environmental impacts from current water management practices (e.g.,
winter water quality conditions, streambank and channel erosion, loss of riparian and fish
habitat), and
 Mitigate new environmental impacts that may result from a water storage project (e.g.,
potential to restore native grassland habitat to offset project impacts; mitigate potential
impacts to fish species at risk and aquatic life).

Irrigation pivot, Milk River basin
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UNIT CONVERSIONS

Multiply
Length
cm
m
km
Area
acres
hectares
hectares
Volume
acre-ft
acre-ft
dam3
m3
m3
m3
Discharge
ft3/s
m3/s

by

To Obtain
0.3940
3.2808
0.6214

inches
ft
miles

0.0041
2.4710
0.0100

km2
acres
km2

1,234
1.234
0.8107
0.00081
0.001
35.32

m3
dam3
acre-ft
acre-ft
dam3
ft3

0.028
35.32

m3/s
ft3/s
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APPENDIX A. APPLICABLE LEGISLATION, PLANS, POLICIES AND GUIDELINES
International Legislation
► Boundary Waters Treaty, 1909
► IJC Order, 1921

Federal Legislation
►
►
►
►
►
►
►
►

Canadian Environmental Assessment Act
Canada Water Act
Department of the Environment Act (Canada)
International Rivers Improvement Act
Fisheries Act
Migratory Birds Convention Act
Navigable Waters Protection Act
Species At Risk Act

Provincial Legislation, Plans and Policies
►
►
►
►
►
►
►
►
►
►
►
►
►
►

Alberta Energy and Utilities Board Act
Alberta Land Stewardship Act
Environmental Protection and Enhancement Act
Fisheries Act (Alberta)
Historic Resources Act
Irrigation District Act
Natural Resources Conservation Board Act
Municipal Government Act
Parks and Protected Areas Act
Public Lands Act
Water Act (Alberta)
Wilderness Areas, Ecological Reserves, Natural Areas and Heritage Rangelands Act
Alberta Wetland Policy
Land Use Framework
o South Saskatchewan Regional Plan (Amended 2017)
 Surface Water Quality Management Framework
 Biodiversity Framework (draft)

Municipal
► Municipal Development Plans
► Inter-municipal Development Plans
► Land Use Bylaws

First Nations
► Consultation

Other
► Milk River Integrated Watershed Management Plan
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APPENDIX B. DETERMINATION OF THE MOST FEASIBLE WATER SUPPLY OPTION
Determining the most feasible water supply option for the Milk River basin is complicated by numerous social,
economic, and environmental factors. Findings of past and more recent studies lend to the selection of a few most
feasible options that could be considered further, including the five options examined in the Klohn Crippen (2003)
investigation. The MRWCC Water Supply and Management (WSM) Team reviewed the most promising water supply
options, and identified the strengths, weaknesses, opportunities and threats associated with each through a SWOT
Analysis (January 18, 2019) (see inset box). The following objectives were considered:
1. Secure water supply to build community resilience to climate
SWOT Analysis
change and reduce future costs of drought.
Strengths: Internal attributes that
a. Water is available to meet current municipal water supply
support a successful outcome.
demand, agriculture (irrigation) demand, and international
Weaknesses: Internal attributes that
water-sharing commitments.
work against a successful outcome.
2. Maximize access to entitled water to create local and regional
Opportunities: External factors that
opportunities for economic growth and prosperity.
the project can capitalize on or use to
a. Water is available to expand irrigable area, attract new
its advantage.
industry, and retain population.
Threats: External factors that could
3. Reduce dependency on aging U.S. St. Mary River diversion
jeopardize the project’s success.
infrastructure (see section 4.5 of main report)
4. Increase flexibility of water management in Alberta to restore
areas affected by U.S. St. Mary River diversion canal operations (e.g. manage flow regime to slow erosion and
sedimentation, improve fish habitat, enhance riparian areas, and maintain/improve water quality).
5. Provide opportunity for additional economic benefits like hydropower generation.
6. Increase local and regional recreation opportunities (camping, swimming, fishing), and extend the season for
water-based recreation activities (rafting, canoeing, kayaking).
7. Consider mutual benefits for Canada and the U.S.A.
8. Minimize and mitigate impacts from water supply development on existing landowners, leaseholders and
infrastructure, impacts to the environment, and on historical resources.
Through discussion, it was determined that Verdigris Lake, MacDonald Coulee and Shanks Lake should be removed
from further consideration due to major short-comings associated with each:
► Verdigris Lake – was previously used for an irrigation project and subsequently abandoned due to major salinity
issues (water quality and soil salinization); located downstream of the Town of Milk River
► MacDonald Coulee – located too far downstream to provide benefits to upstream water users, limited
hydrologically by a small drainage area, water quality concerns (salinity)
► Shanks Lake – limited in size compared to other options, and major water quality concerns (salinity)
The three remaining water supply options were considered:
► Onstream water storage at the Milk River 2 (Forks) site
► Offstream water storage at the Lonely Valley B site, with water diverted from the North Fork Milk River
► Supplemental water supply from Ridge Reservoir (Route 4)
The results of the SWOT analysis are presented in Table A-1. Although the restoration/upgrade of the St. Mary River
diversion canal was considered a short-term solution for water users in Alberta, it was included in the SWOT analysis
to compare to the above long-term solutions. The Team concluded that all of the options have strengths and
weaknesses that require further analysis using updated information on a shorter list of the more feasible options. The
Team noted that the option that provided the largest water storage capacity and greatest economic benefit for the
Milk River basin was likely the combination of water storage at the Milk River 2 (Forks) site, the upgrade/restoration
of the St. Mary River diversion canal, and administrative tools to optimize operations (modified Letter of Intent).
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Table A-1. SWOT analysis of the three most optimum water supply options for the Milk River basin. Note: “Downstream commitments” refers to
Canada’s ability to meet water-sharing agreement commitments to the U.S.A. (Boundary Waters Treaty 1909 and 1921 IJC Order).
Option

Strengths

 Vastly increases Canada’s access




Onstream storage
on the Milk River
(AB) – Milk River 2
(Forks) site







to its share/entitlement of the
Milk River waters
Downstream commitments met
(1909 Boundary Waters Treaty)
Existing license demands met
Irrigation expansion possible to
the highest degree
Meets downstream community
needs (Town of Milk River)
Crown Land ownership
Manage water for environmental
flows (channel morphology,
riparian recruitment, fish habitat
(low winter flows), water quality)
Multiple studies have indicated
onstream storage to be most
beneficial
Eliminates dependence on U.S.A.
infrastructure and operational
decision-making

 Potentially lower aquatic
Offstream storage
on a tributary to
the Milk River –
Lonely Valley B




environmental impact
Staged and lower capital cost per
project (multiple reservoirs)
Minimizes impact to aquatic
species at risk
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Weaknesses

 Cost
 Loss of riverine aquatic habitat and barrier to fish




movement.
Some loss of native grassland grazing lease land
and habitat
Time required for approval
Highest amount of regulatory requirements that
have to be met

Opportunities

 Optimize hydropower
production to support
alternative energy strategies
 Fire suppression
 Increase tourism and recreation
opportunities (added water
support; extended season)
 Attract new industry to the
basin with secure water supply
 Restore channel processes
 Reduce rate of erosion
 Reduce sedimentation in
Fresno Reservoir
 Improve/stabilize riparian
habitat for Species at Risk
 Increased flexibility in
apportionment administration
options
 Opportunity for mutual
Canada/U.S.A. benefits through
added water storage
 Recognizes right to capture
Canada’s share
 Reduce peak flows through
collaboration

Threats

 Multiple priorities competing
for limited funds

 Potential opposition in the
U.S.A
 Species at Risk may be an
issue

 Smaller storage capacity relative to the onstream

 Multiple priorities competing

options
 Less opportunity to capture mainstem peak flows
 Required canal/pipeline infrastructure increases
maintenance and costs
 Higher cost per unit of water stored
 Minor increased access to Canada’s
share/entitlement of the Milk River waters

for limited funds
 Species at Risk may be an
issue
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Option

Strengths

Weaknesses

Opportunities

Threats

 Explore mutual benefit for the

 Multiple priorities competing

 Benefits realized by fewer water users – local
benefits

 No mutual benefit for Canada and the U.S.A.
 Smaller reservoir storage volumes make it less
flexible to meet downstream, international
commitments compared to onstream options
 Poor water quality at Shanks Lake, Lonely Valley,
MacDonald creeks
 Limited to no hydropower generation potential
 Limited improvements above current conditions
to achieve climate resiliency

Pipeline/Canal
from Ridge
Reservoir – Route
4

Short-term
solution:
Administration/
Upgrade St. Mary
River diversion
canal

 Uses existing infrastructure –

 Relies on increased storage in Milk River Ridge

Ridge Reservoir
 Improves water security for
existing licenses
 Irrigation expansion
 Only moving excess water
outside of SMRID licenses

Reservoir
 Impacts a large number of landowners
 Volume limited to size of canal/pipeline (5.5 m3/s)
 Ancillary benefits are low (e.g., no power
generation, limited recreation opportunity)
 Only moving excess water outside of SMRID
licenses

U.S.A

opposition
 Regulatory - Existing licenses
say users are entitled to Milk
River water, not the St. Mary
River water (may be
overcome by wording of the
1909 Boundary Waters
Treaty)
 Special act of the Legislature
required (Alberta barrier)
 Mutual benefit would require
new upstream infrastructure
 Species at Risk may be an
issue

 Opposition from St. Mary water users – lost
opportunity
 Physical impacts to land, and infrastructure (38
quarter section crossings)
 No ability to improve low winter flows on the Milk
River

 More reliable flows in the Milk

 Without storage, do not have increased resiliency

River through open water season
 May be lower cost compared to
option in Alberta
 Increases the reliability of water
for existing users
 No regulatory concerns
compared to constructing
infrastructure in Canada

to climate change
 Reliant on infrastructure outside of Canada;
dependent on U.S.A. infrastructure
 Does not increase Canada’s access to entitled
share
 May further increase channel width in Alberta
 Reliant on St. Mary water
 Short-term solution compared to other options
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for limited funds

 SMRID infrastructure; local

 Expansion of the LOI
 Canada would only contribute
to a project to receive
administrative benefits – need
to negotiate a firm right to the
water (LOI)

 Lack of political support
 Lack of funds
 Dependency on U.S.
infrastructure
 Risk re-opening 1921 Order
 Risk to investing in
infrastructure in Montana
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