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Executive Summary

Water management challenges, water shortages, and water sharing across an international boundary
have been present in the Milk River watershed since the first decade of the 20th century. Challenges with
water management and water shortages were accentuated in May 2020 with the failure of a concrete
drop structure in Montana, resulting in significantly reduced flows and water shortages in the portion of
the Milk River running through southern Alberta during the repair of the structure. In addition to the
infrastructure failure in 2020, low natural flows in the Milk River have also been frequent in recent years;
irrigation activities have been curtailed in three of the last five years due to water shortages.

Agricultural irrigation is one of the primary uses of water in the Milk River watershed, and irrigated crop
production is the largest economic driver. The average annual value of irrigation along the Milk River
accounts for between $6 and $7.7 million. During the diversion failure of 2020, MRWCC and the Milk River
Water Users estimated that the loss of irrigation by July 1% would result in lost production of
approximately $2.4 million [1].

To prepare for future water stressed situations, this project summary identifies ten specific measures that
can be implemented to mitigate the severity of impacts associated with water shortage events in the Milk
River watershed. To develop a water shortage contingency plan, WaterSMART Solutions Ltd.
(WaterSMART) has gathered information through interviews with water managers, agricultural
producers, community leaders, and regulatory experts and has reviewed relevant documentation
including existing municipal water back-up plans, transboundary agreements, and water management
reports.

The water shortage measures presented in this Report are intended to be actionable in the short and
medium term. Four outcomes expected to have the greatest impact on mitigating the impact of water
shortage periods were prioritized by the Milk River Water Shortage Contingency Plan Project Committee.
These outcomes include 1) the development of a water sharing agreement(s), 2) the development of a
water use reporting template, 3) the identification of options for off-stream storage to supplement late-
season streamflow, and 4) an evaluation of new locations for bulk water fill stations.

This Report does not focus on long term actions that could result in substantial changes to water
availability in the Milk River watershed, such as on-stream storage, or changes to how water is
apportioned by the International Joint Commission (1JC). However, it is suggested that these longer-term
changes that could significantly benefit water security for both water users in Canada and the United
States should continue to be pursued.
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Abbreviations

AEP — Alberta Environment and Parks

AOs — Accredited Officers

DFO - Fisheries and Oceans Canada

IFN — Instream Flow Needs

lJC — International Joint Commission

LOI — Letter of Intent

MRWCC - Milk River Watershed Council Canada
MRWUA — Milk River Water Users Association
USBR — United States Bureau of Reclamation
USGS — United States Geological Survey

WSC — Water Survey of Canada

WURS — Water Use Reporting System
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Definitions

Accredited Officers: Accredited Officers, as established under the Boundary Waters Treaty, are appointed
by the two governments (Canada and the United States) and are responsible for the measurement and
apportionment of waters of the St. Mary and Milk Rivers in accordance with a 1921 International Joint
Commission (1JC) Order governing the St. Mary and Milk River watersheds [1].

Boundary Waters Treaty (1909): The Boundary Waters Treaty governs the sharing of waters of
international streams between Canada and the United States and establishes the IJC to monitor
compliance and resolve disputes [2].

Field Representatives: Field Representatives conduct flow measurements in the field on the Milk River
and report the results of those measurements to the Accredited Officers [3].

IJC Order (1921): The 1JC Order clarifies where flows are measured, and how they are apportioned. Flow
volume is calculated every 15 days by Water Survey of Canada (WSC) and the United States Geological
Survey (USGS) [3].

Instream flow needs (IFN): Instream flow needs are the amount of water, flow rate, or water level
required in a river or water body to sustain a healthy aquatic ecosystem [4].

Inter-basin transfer: An inter-basin transfer refers to the transfer of water between major watersheds in
Alberta by use of a man-made conveyance system (e.g., pipeline or canal). Under Section 1 (ff) of the
Water Act, major river watersheds include the Peace/Slave, the Athabasca, the North Saskatchewan, the
South Saskatchewan, the Milk, the Beaver and the Hay. Inter-basin transfers are not permitted unless
authorized by a special Act of the Legislature (Sections 47 and 48 of the Water Act) [5].

Naturalized flow: Recorded (measured) streamflow or water levels that are adjusted for upstream flow
regulation by structures and impoundments, and water licences or uses, to approximate the flows that
would occur in the absence of regulation, water extractions, or returns [6].

Priority of Water Rights: All water licences in Alberta are assigned a priority number at the time of
application. The licences with the oldest priority numbers will have seniority over licences with newer
priority numbers in times of water supply shortage.

Water Act: The legislative document pertaining to the diversion of water from both surface and
groundwater sources in Alberta [5, 4].

Water licence: A document that authorizes the licence holder to divert and use water, subject to the terms
and conditions of the licence [7].

Water sharing agreement: A document that prescribes the conditions for sharing water between two or
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more water users. Conditions of a water sharing agreement would typically be implemented during water
shortage situations. A formal water sharing agreement can be put in effect as described by Section 33 of
Alberta’s Water Act, “agreement to assign water” [5].

Watershed: The area of land that catches precipitation and drains into a larger body of water such as a
marsh, stream, river, or lake. A watershed is often made up of several sub-watersheds that contribute to

its overall drainage [8].
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1.0 Introduction

Water management challenges, water shortages, and water sharing across an international boundary
have been present in the Milk River watershed since the first decade of the 20" century. Challenges with
water management and water shortages were accentuated in May 2020 with the failure of a concrete
hydraulic drop structure in Montana, resulting in significantly reduced flows and water shortages in the
portion of the Milk River running through southern Alberta during the repair of the structure. Specifically
it was hydraulic drop structure number five that failed (refer to Figure 4 Overview map of the United
States St. Mary Diversion and related features .

In order to mitigate ongoing water challenges, the Milk River Watershed Council Canada (MRWCC)
requested the creation of a water shortage contingency plan that can be used to manage water short
periods in the future. To develop a water shortage contingency plan, WaterSMART Solutions Ltd.
(WaterSMART) has gathered information through interviews with water managers, agricultural
producers, community leaders, and regulatory experts and has reviewed relevant documentation
including existing municipal water back-up plans, transboundary agreements, and water management
reports. This work has resulted in the creation of a water shortage contingency plan through the
identification of gaps and lessons learned from the water shortage conditions created by the drop
structure failure in 2020. This report outlines the water shortage contingency plan, the plan is made up of
ten specific contingency measures, each with individual outcomes and short-term actions.

2.0 Background

2.1 Milk River Watershed

The Milk River watershed is a geographical region that covers 61,642 km? of land across southern Alberta,
southwestern Saskatchewan, and northern Montana. The headwaters of the watershed begin in the
Montana grassland foothills east of the Rocky Mountains. The Milk River crosses from Montana into
Alberta where it flows for approximately 288 kilometers before crossing back into Montana [10]. The Milk
River watershed is the only watershed in Canada that eventually drains into the Gulf of Mexico. Figure 1
shows the geographic area covered by the St. Mary and Milk River watersheds; the region is known for its
hot and dry climate. These conditions and the limited snowpack that accumulates in the foothill
headwaters results in very low average flow rates in the Milk River compared to other major rivers in
Alberta. Due to these relatively low and volatile flow rates, water shortage challenges in the Milk River
watershed are not uncommon. Specifically, irrigation activities have been curtailed in three of the last five
years due to water shortages [11].
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Figure 1 Map of the St. Mary and Milk River watersheds [3].
2.2 Water users on the Milk River

The Milk River watershed is sparsely populated, with the Alberta portion of the watershed being home to
less than 3,000 people [10]. Notable urban municipalities in the watershed include the Town of Milk River,
the Village of Coutts, and the Village of Warner. Due to the relatively low population, domestic water
demands are low compared to the primary use of water in the watershed, agricultural irrigation, and
ranching operations. The watershed also supports a diversity of plant and wildlife species [11]. A detailed
breakdown of water users in the Milk River watershed is presented in Table 1 Water use by industry on
the main stem of the Milk River .

Table 1 Water use by industry on the main stem of the Milk River [12].

Quantity Quantity (ac- Number of | Total Volume (% of

Category Allocations total allocations)

Agriculture (pumped stock

witer, confi(:ed fZeding) 80.9 66 2 0.5
Irrigation 13,748.3 11,146 66 91.6
Municipal* 832.6 675 2 5.6
Water co-op 239.6 194 4 1.6
Registration 102.9 83 405 0.7
Total 15,004.3 12,164 479 100.0

*Municipal allocations include 114.7 dam? (93ac -ft) for commercial purposes.

Since 1986, the Milk River Basin has been under a moratorium for the issuance of new irrigation and stock
water licenses over 24.7 dam3 (20 acre-feet). On a case-by-case basis, AEP has reviewed and approved
municipal, rural community water supply, and small agricultural stock watering applications if water is to
be available, and new developments do not negatively impact existing water users [15] [1].
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Between 2007 and 2012, Alberta Agriculture, in conjunction with irrigators, monitored all irrigation
projects on the main stem of the Milk River to better assess the actual water use for all irrigation projects.
They also monitored actual water use for the Town of Milk River (including commercial water use within
the town) and the Village of Coutts.

Averaged consumptive water use tables for all two-week periods were established. Based on the
monitoring, the average annual irrigation water use was calculated to be 4,258 dam? (3,452 acre-feet).
This equates to an average annual irrigation rate of 132 millimetres per hectare (5 inches per acre) [15]).
The averaged consumptive water use tables are currently used by the IJC for the purpose of balancing
water use with availability. It should also be noted that since 2012, irrigation efficiency has increased
largely due to the implementation of improved irrigation technology such as low pressure drop tube
centre pivots and meeting crop water demands with variable applications [1].

As noted above, agricultural irrigation is the primary user of water in the Milk River watershed, and
irrigated crop production is the largest economic driver. The average annual value of irrigation along the
Milk River accounts for between $6 and $7.7 million. During the diversion failure of 2020, MRWCC and
the Milk River Water Users estimated loss of irrigation by July 1°* would result in an approximate loss of
production of $2.4 million [1].Figure 1 Map of the St. Mary and Milk River watersheds .Figure 1 Map of
the St. Mary and Milk River watersheds .

2.3 Boundary Waters Treaty, IJC Order, and Letter of Intent

The Boundary Waters Treaty (Treaty) was established in 1909; this Treaty established the International
Joint Commission (1JC) and its decision-making powers. The Treaty provides guidance on apportionment
of the St. Mary and Milk Rivers between Canada and the United States, with flexibility for more than one
half of either the St. Mary River or the Milk River to be taken by either country to afford more beneficial
use for both countries.

The 1921 JC Order clarifies where flows are measured and how they are apportioned in the St. Mary and
Milk Rivers and their tributaries. Details of how flows are apportioned are shown visually in Figure 2. Flow
volume is calculated bi-monthly by Water Survey of Canada (WSC) and the United States Geological Survey
(USGS) [3]. Detailed procedures for determining natural flow were most recently documented in 2018
[13]; a link to the procedures document can be found here: https://www.ijc.org/en/aosmmr/procedures-

division-waters-st-mary-and-milk-rivers.
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January St. Mary River Entitlements December
O April 1 - October 31 O
Canada/USA share Canada entitled to 75 per cent of natural flow of Canada/USA share
St. Mary River natural the St. Mary River up to natural flows of 18.9 cubic ~ St. Mary River natural
flows 50/50 metres per second and 50% of natural flows flows 50/50

above this threshold.

January Milk River Entitlements December
(non-irrigation season) (irrigation season) (non-irrigation season)

o 0

Canada/USA share Milk Canada entitled to 25 per cent of natural flow of the Canada/USA share Milk
River natural flows 50/50 Milk River up to natural flows of 18.9 cubic metres River natural flows 50/50
per second and 50 per cent of natural flows above
this threshold.

Figure 2 Alberta Environment and Park’s visual tool used to explain the 1JC Order [3].

In 2001, the Accredited Officers of the two Countries signed the most recent Letter of Intent (LOI). The
LOI is a mutually beneficial agreement allowing each country to use more of its allotted share during
seasonal low flow periods. Historically, natural Milk River flows are very low in the late summer and
natural St. Mary River flows are low prior to mountain runoff normally in June [3]; the implications of
these periods of low flow can be seen in Figure 3.

In recent high run-off years (about 25% of years) when Fresno Reservoir is full, the United States does
not require its spring allotment of the LOI. Consequently, no spring water deficit is created to be offset
by Canadian summer diversions, resulting in irrigation termination when the Canadian share of the
natural flow of the Milk is inadequate.

March 1 - May 31 Oct. 31

USA can accumulate deficit of 9800 dam® (8,000 acre ft.) Canada can accumulate deficit of 4900 dam?® (4,000 acre Deficits

on the St. Mary River from March 1 to May 31 ft.) on the Milk River from June 1 to September 15 musr bed
equalize

by Oct. 31
Figure 3 Alberta Environment and Park’s visual tool used to explain the Letter of Intent [3].
2.4 The United States St. Mary to Milk River diversion canal

The United States St. Mary diversion canal was constructed in 1917, on the portion of the St. Mary River
in the United States, to divert water from the St. Mary River to the north fork of the Milk River [14]. The
St. Mary canal is completely on the United States portion of the St. Mary River; it stretches 46 kilometers
and is formed by a series of canals, syphons, and concrete drops structures. The canal was designed for a
maximum flow capacity of 850 cubic feet per second (approximately 24 cubic metres per second). Due to
the aging infrastructure the canal is now only capable of diverting approximately 625 cubic feet per second
(approximately 17.7 cubic metres per second) [15]. The St. Mary canal is primarily used to supplement
flows in the Milk River during the irrigation season, which is typically from the beginning of March to the
end of October [10]. The US diverts its share of the St. Mary River to the Milk River for conveyance through

10
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Alberta to its uses in Montana. The US may at times convey additional Canadian share of the St. Mary
River under the terms of the LOI to its water users in Montana. In exchange for the above diversions the
Canadian Milk River water users may use US water conveyed in the Milk River for their own needs up to
the specified US use of Canadian water as specified in the LOI [3]. Without the diversion of water from the
St. Mary River, natural flows in the Milk River would often approach zero in the lower reaches of the river
during times of drought [10].

CANADA __I
/

Sources: Esri, HERE, DeLorme, USGS, Intermap Increment
/ P Corp, NRCAN, Esri Japan, METI, Esri China (Hong Kong),
P, Esri (Thailand), Mapmylndia, OpenStrestMap
W i * ( contributors, and the GIS User Community
H

Figure 4 Overview map of the United States St. Mary Diversion and related features [9].

3.0 Project objectives

Based on the water shortages experienced in the Milk River watershed in 2020, as well as challenges with
low river flows in the mid-late summer over the past five years, the goals of the Milk River Water Shortage

Contingency plan project are to:

e Identify lessons learned from the water shortage conditions experienced in the basin in 2020.

e Provide a clear and transparent water shortage contingency plan for all Alberta users to manage
water short periods on the Milk River, improving short term water security.

e Develop templates for better water use information collection and dissemination to improve

11
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water conservation strategies for the rural stakeholders and urban Milk River watershed
communities.

4.0 Water shortage contingency plan

To develop a water shortage contingency plan, ten contingency measures were identified by the MRWCC
which form the overall contingency plan. The ten contingency measures include:

e Establish a communications protocol,

e Draft a water sharing agreement(s) for irrigators,

e Establish instream flow needs and operational flow requirements for water users,

e Complete a needs assessment for water monitoring,

e Establish water use reporting templates,

e Create water back up plans for municipalities and irrigators,

e Assess options for community bulk water fill stations,

e Comply with regulatory requirements under the Water Act,

e Improve education and provide awareness on procedures used by Accredited Officers, and
e Continue to enforce municipal water restriction policies and bylaws.

Each of these ten contingency measures is addressed independently in Sections 4.1 to 4.10 of this report.
However the contingency measures are interconnected and serve the purpose of reducing the severity of
impacts associated with water shortage events. Contingency measures should be thought of and executed
in parallel.

In order to validate and gather feedback on the ten contingency measures, WaterSMART conducted
interviews with representatives from AEP, local municipal leadership, water users within the watershed,
and other subject matter experts. In total 17 individuals were interviewed. Challenges that may arise, and
opportunities for improvements, regarding each contingency measure were identified during the
interview process and are also based on information gathered from literature. Additionally, immediately
actionable outcomes and next steps have been recommended as a path forward for each contingency
measure based on conversations with AEP and MRWCC.

4.1 Establish a communications protocol

A communications protocol for water shortage events in the Milk River watershed must address
communications between all parties responsible for water management and information dissemination
in the watershed, as well as individuals who receive that information.

Parties involved in the communication of information regarding the Milk River watershed include AEP,
Field Representatives (FRs) and Accredited Officers (AOs) who represent the International Joint
Commission (1JC), the United States Bureau of Reclamation (USBR), the MRWCC, and water users’ groups
including the urban and rural municipalities within the watershed (The Town of Milk River, the Village of

12
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Coutts, and the Village of Warner).

¢ Feedback from interviews:

o Intervieweesindicated that communications from AEP immediately following the canal failure
took too long. By the time the information was shared by AEP the irrigators, water users, and
the general public had already received updates from less formal sources such as social media,
neighbors in the United States, or word of mouth. By the time updates arrived from AEP, the
information was already outdated because the situation was evolving so quickly.

= AEP acknowledged that the communications following this event could have been
more effective. AEP indicated that communications can be delayed due to the
requirements to complete language/legal reviews on publicly communicated
information. Interviewees were concerned that there is too much red tape for AEP
before they can get approval to make a formal announcement to the public.

= At the time of the failure, AEP did not have an up-to-date contact list for all irrigators
on the Milk River. Contact information for all 38 irrigators in Alberta who divert from
the Milk River was updated following this event.

o Interviewees agreed that AEP should continue to communicate information on the Milk River
watershed. Interviewees indicated that information from AEP is generally high quality and
AEP is considered a reliable source, but the information needs to be delivered faster.

o Water users indicated that the MRWCC Facebook page is currently one of the quickest ways
to receive reliable news updates in the area. Additionally, many individuals rely on the
MRWCC website as the primary place to receive news updates related to water issues in the
region.

o AEP indicated that the Alberta Rivers website is an excellent online tool to communicate real
time streamflow data on the Milk River (https://rivers.alberta.ca/). Water users indicated that

they had various levels of familiarity with the Alberta Rivers website and its capabilities.

e Outcomes and next steps:

o Itis recommended that the MRWCC continue to share updates on water shortages on their
website.

o Itis recommended that AEP maintain an up-to-date contact list of irrigators in Alberta who
divert from the Milk River.

o Feedback from interviews suggested that AEP should consider options for streamlining the
process for communicating water shortages or similar events to the public. Specifically, this
would include removing any unnecessary steps that must be addressed before releasing
information (with recognition and respect that there is a process that must be followed to
ensure any information delivered is accurate).

o In preparation of a future water shortage event, a local official communications
representative(s) should be selected to take press inquiries. One individual should be selected
to be the primary contact with AEP.

13
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4.2 Draft a water sharing agreement(s) for irrigators

Water sharing agreements are an opportunity for legal agreements under the Water Act called
assignments for licences to manage their priority numbers. Water sharing agreements are intended to
address how water is managed during water short situations. Water assignments can be organized
between a group or irrigators, or between two individual licence holders. Assignments are intended to
take effect when there is less water supply than the sum of all diversions. Formal water sharing
agreements can be implemented under Section 33 of the Water Act “Agreement to assign water”.

e Feedback from interviews:

o The consensus from interviews was that implementing a formal water sharing agreement
could be beneficial to all licencees.

o Interviewees indicated that the way irrigators currently access water from the Milk River in
Alberta essentially forms an informal water sharing agreement. When natural flows are low
in the Milk River, there is enough water to meet the demands of some irrigators, but not for
all. When the AO informs AEP how much water has been determined to be available, AEP
informs water users how much water is available. Waters users then inform AEP of how much
water they would like to use, and then AEP will set a cap. When natural flows reach zero,
water users can no longer access water.

= |nayear like 2020 when there is no diversion from the St. Mary River, approximately
lin4irrigators are not able to access water during low flows due to physical pumping
limitations.

o Water users indicated that they are not interested in claiming priority over their neighbours.
Irrigators are under the impression that the above approach is likely to continue.

o lrrigatorsindicated thatin an average year most irrigators are only using 10-11 inches of water
per acre, while in a wet year they may use even less. Most irrigators are licenced to 16-18
inches of water per acre but rarely use this much.

o Interviewees indicated concern that water sharing agreements may only work if irrigators
with senior water rights under the Water Act are in favour of sharing their water rights.
However, most interviewees expected that irrigators would be willing to work together.

o Interviewees felt that water sharing agreements could be very helpful in planning for how
water will be allocated, especially when stream flows are low and approaching the point
where AEP informs irrigators that there is no more natural flow in the Milk River and irrigation
needs to be put on hold.

o lIrrigators indicated that a formal water sharing agreement would be more effective if it was
possible to better forecast water shortages. Water forecasting could be improved by the
following methods:

= |ncreased frequency of flow measurements by the Field Representatives.
= Construction of onstream of off stream storage to control downstream flows for
irrigators.
e Outcomes and next steps:

14
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o Itis recommended that the Milk River Water Users Association (MRWUA) meet to discuss
potential options for a water sharing agreement. These discussions should consider the needs
of allirrigators on the Milk River and how a water sharing agreement would be set up to make
the best use of water in water short situations.

= |t is recommended that the MRWUA consider agreements that would set the
assignments of water for a five-year period. A starting point for the proposed
agreement would be to provide all irrigators a proportional share of water to
determined to be available by the Accredited Officers. Their equal share of the water
available would be proportional to their licenced volumes.

o lIrrigators should also familiarize themselves with options for water sharing in southern
Alberta, as referenced in Appendix B— for sharing water from the Milk River watershed. These
options consider not only agreements to assign water under the Water Act, but also future
scenarios considering how water could be shared more flexibly given changes to
infrastructure on the St. Mary or Milk River, and/or updates to the 1JC procedures.

4.3 Establish instream flow needs and operational flow requirements for water users

Unlike other major rivers in Alberta, the Milk River does not have specifically defined instream flow needs
(IFNs) by AEP. It is challenging to practically set an IFN in the Milk River as much of the year the flows are
twenty times greater than the natural flows due to the water diverted from the St. Mary River. Feedback
from interviews indicated that understanding instream flows needs on the Milk River is crucial for at least
three key considerations: stream flow requirements to support healthy ecosystems for fish, other aquatics
species and riparian plant communities. This section also addresses operational stream flow requirements
to ensure the ability to operate pumps under low flow conditions. Without flow regulation on the Milk
River there is no way to maintain a consistent stream flow for the aquatic environment.

o Feedback from interviews:

o One interviewee indicated that there are three species of fish at risk on the Milk River: the
Western Silvery Minnow, Rocky Mountain Sculpin, and Stonecat. While the distribution and
abundance of these fish species at risk in Alberta appear to have remained relatively stable
since the species were first identified in the Milk and St. Mary drainages, all three species
continue to be at risk of decline due to their extremely limited ranges in both Alberta and
Canada.

o Water users indicated that from a physical pumping perspective, most water users are not
impacted by low stream flows. Many water users, including the Town of Milk River, have
underground intakes (galleries). Low streamflow increases the frequency of maintenance on
these galleries.

o The Town of Milk River indicated that it requires about 2-3 L/s to be diverted from the Milk
River to meet demand and maintain storage reservoir levels (with water conservation
restrictions in place).

e Outcomes and next steps:
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o ltisrecommended that Fisheries and Oceans Canada (DFO) and AEP continue to monitor fish
species at risk on the Milk River and implement further action if required.

o Recruitment of riparian plants species will likely be impaired for the period of water shortage.
More effort should be made to ensure native riparian plant communities are healthy prior to
a water shortage period to minimize long term impacts to riparian health. Activities should
focus on native riparian plants communities that are supported under natural flow conditions,
rather than new riparian plant communities that have been supported by the St. Mary
diversion over the past 100 years. MRWCC and partners will continue to support riparian
stewardship projects with landowners in the watershed.

o Itisrecommended that the Town of Milk River identify a range for flow rates in the Milk River
that start to limit the ability to meet municipal demands and sustain storage levels. The
minimum flow rate could be considered when developing a water sharing agreement in
collaboration with other water users (e.g., irrigators).

o If applicable, it is recommended that irrigators document the flow rates required to operate
their pumps with the MRWUA.

4.4 Complete a needs assessment for water monitoring

A desktop level water monitoring needs assessment was completed during this project based on feedback
from interviews. The interviews focused on identifying gaps in current monitoring water quantity and
quality. Improved water monitoring reliability under everyday operating conditions would help with water
use reporting and with understanding water availability. Also, collection of data under unique stream
circumstances (e.g., the events of May 2020) would be useful in better understanding the hydrologic
conditions of the Milk River, specifically understanding the dynamics of channel losses.

o Feedback from interviews:
o AEP is confident in the methods used for streamflow measurements at the Water Survey of
Canada (WSC) gauge stations.
=  Water levels and flows at each gauge station are physically measured on a periodic
basis; water levels are continuously monitored at the station using a sensor and
correlated to flow rates theoretically based on stage curves.
o The biggest risk to the accuracy of streamflow measurements is when the riverbed shifts and
the change in river cross section causes the flow measurement to lose calibration.
= The western international boundary crossing gauge station between Canada and the
United States is on a gravel bed, while the eastern international boundary cross gauge
station is on a sand channel which causes concern regarding stability and accuracy.
The bed of the channel shifts around and the shift can change the rating curve that is
based on the channel.
o Turbidity is monitored at the Town of Milk River water treatment plant. When high flows
cause high turbidity in the spring, pumps are shut off temporarily to prevent mechanical
damage.
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o There is a technical working group composed of various provincial, state, and federal
representatives that meets annually to review the flow records (WSC, USGS, USBR, AEP
occasionally 1JC). The group’s key purpose is to provide data and advice for the natural flow
calculations and balancing procedures for the St. Mary and Milk Rivers. Recently the group
has been meeting on a more frequent basis.

o There were a series of streamflow measurements collected by the WSC last summer as it was
the first time in 100 years that the river was running at natural flow during late spring and
early summer. The goal was to get a better understanding of the hydrology of the river,
specifically stream channel losses by evaporation and seepage.

e Outcomes and next steps:

o Continue to support MRWCC water quality monitoring work, especially during water shortage
periods.

o Consider involving more local representation from the water users, municipalities and
MRWCC with the technical working group. The purpose would be to improve education,
awareness and communication.

o If additional opportunities arise in the future to collect unique hydrological observations, it is
recommended that the WSC should have formal research questions prepared and a
procedure in place on how to collect the data necessary to answer these research questions.

4.5 Establish water use reporting templates

Water use reporting templates can be a useful tool in collecting and analyzing water related data.
Improving water use reporting on the Milk River could increase accuracy of water use and apportionment
calculations, which could potentially allow Milk River water users to access more water from the system
as they are entitled to under the Boundary Waters Treaty. Water use in Alberta is reported to AEP, and
therefore AEP would need to be involved with approving any proposed methodology to improve water
use reporting.

o Feedback from interviews:

o lrrigators should be reporting water use on a weekly basis to AEP; however it was
acknowledged that many do not. It is likely that reporting could be better administered but
also recognized that weekly reporting could be onerous on farmers.

o Accurate reporting of water diversions is critical in understanding stream flows.

It was acknowledged that a standardized form would be beneficial to alleviate any confusion
around weekly reporting.

o Most interviewees recognized that flow meters would be a valuable tool, but many question
the cost and who would pay for the sensors and complete ongoing maintenance.

= |nterviewees identified that hesitancy to implement flow meters is influenced by a
previous pilot program that was trialed from 2005 and was initially successful, but
proper maintenance was not available to support the program when sensors began
to fail 5-10 years after they were installed.
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o There is no existing method to measure return flow from irrigators, although this amount is
likely small.

o Thereis ajoint project between Canada and the United States being funded by the 1JC to look
at satellite imagery for near real time water use on a two-week period. The project is piloting
technology that analyzes evapotranspiration of the crops and uses this information to
calculate water use.

o Some irrigators are equally as comfortable measuring flow using pump capacities compared
to flow meters or satellite methods. Other stakeholders in the basin are concerned that pump
capacity flow measurements lose accuracy over time as pump efficiencies deteriorate.

o lrrigators stressed the importance of having consistent reporting procedures on both the
Canadian and American sides of the border.

o AEP manages the Water Use Reporting System (WURS). Milk River water users could leverage
this platform to report water use data digitally.

e Outcomes and next steps:

Itis recommended that AEP lead a meeting with the MRWUA to discuss opportunities to implement
improved reporting procedures. The outcomes will ultimately inform the development of a reporting
template. The reporting template can build off the sample version included in
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o Appendix A — Draft water use reporting template. Conversations between AEP and the
MRWUA should include the following items:
= An evaluation of reporting types,
= Aformal process leading to recommendation and acceptance,
= An efficient digital process for reporting, and finally,
= A periodic analysis for any potential reporting template system improvements.
o ltis recommended that options for metering flows at each diversion point on the Milk River
be explored further, and if deemed appropriate, seek grants to enable the metering of all
diversion locations for ease of reporting.

4.6 Create water back up plans for municipalities and irrigators

Municipal water back up plans consider the options available to municipalities in situations when the Milk
River is a limited/unreliable water source. Due to the lack of alternative reliable sources within the Milk
River watershed, the possibility of inter-basin transfers was discussed as part of the backup plan
alternatives. The United States St. Mary diversion should not be a barrier for existing inter-basin transfers
in the Milk River watershed and should be recognized by provincial and federal governments.

e Feedback from interviews:

o Many interviewees were disappointed that water could not be transferred from the Milk River
Ridge reservoir to the Milk River. Interviewees identified that inter-basin transfers have been
completed in the past and argued that they should be able to be approved again to support
basic needs for the Town of Milk River and the Village of Coutts during emergency situations.

= |nterviewees were specifically disappointed that water cannot be transported from
the Village of Warner by pipe, but the same water can be transported by truck from
Warner.

= [|fthe Town of Milk River and the Village of Coutts were to run out of stored water the
only back up supply would be water trucked in from the Village of Warner.

= The Village of Warner has a secure supply of water from the Milk River Ridge
reservoir.

o Depending on who was asked, interviewees identified that the existing municipal water
storage in Milk River can hold anywhere between 6-12 months of storage.

o The Town of Milk River has one of very few gravity sand filter treatment facilities remaining
in use in Alberta. When there are issues with the system it can be hard to get parts, and
maintenance is becoming more challenging and costly.

o For rural households, the Whisky Valley Aquifer has proven to be a reliable groundwater
source. Most rural households are on groundwater wells, but also have access to the rural
water co-ops.

o If a dam was constructed upstream of the Town of Milk River, Canadians could access more
of the natural flow during the summer months when demand is higher. Flow in the river would
see less fluctuation and water supply would be more reliable.
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Irrigators are beginning to consider off-stream storage such as dugouts and reservoirs to
mitigate the impact of late summer water shortages. Off-stream storage would provide
flexibility to divert more water early in the season when it is not normally used but is available.
Irrigators would need to consider the tradeoffs for the cost of energy and capital investment
for storage compared to recovering costs for meeting the water needs for the entire irrigation
season.
= Two potential off-stream reservoir sites have been identified at a conceptual level.
Each of these sites would be able to hold approximately two years of water supply for
irrigators on the Milk River.

e Outcomes and next steps:

o

It is recommended that the Town of Milk River review conditions under historical operations
(e.g. the events of 2020) and identify a range of how long the municipal water storage is likely
to last under a range of conditions that influence storage levels (e.g., Milk River flow rate,
municipal demand, etc.) and communicate this publicly.

Itis recommended that the MRWUA continue to look for opportunities for off-stream storage
that could benefit irrigators by minimizing water shortages in July, August, and September.
This includes both opportunities for the individual irrigator, as well as opportunities for shared
storage between multiple irrigators.

4.7 Assess options for community bulk water fill stations

The current uses of existing bulk water fill stations and opportunities for adding new stations were

reviewed. Additional bulk water fill stations could reduce travel times during shortage periods and for

those who use or rely on these fill stations on a regular basis. Bulk water fill stations are not only used

during water shortage events, but also during normal operating conditions.

e Feedback from interviews:

o

The Town of Milk River bulk water fill station is the only municipally connected fill station that
is still operational. There used to be one operational in the Village of Coutts that was shut
down a few years ago.

Co-op members are restricted to two gallons per minute or 2,400 imperial gallons per day,
and the systems are designed for that capacity. A 1,000-gallon tank would take 8 hours to
fill.

Some farmers depend on these bulk water fill stations for livestock watering and crop
spraying, while some public users depend on these for drinking water.

There may be an opportunity for individuals to use their rural hydrants for new bulk water
stations; however there is a challenge with maintaining water pressure. It is recommended
that if used, these hydrants only be used in emergency situations.

If the Town of Milk River bulk water fill station was shut down due to water shortages, the fill
stations would be shut down to the irrigators for agricultural use (crop spraying, etc.) but
could still be accessed for domestic purposes.
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o Residents of the watershed would benefit from having more fill stations, but there is a
question regarding who will pay for and maintain them.

e Outcomes and next steps:

o Opportunities for bulk water fill stations that are sourced from groundwater wells (or any
other water sources that are not impacted by low stream flows in the Milk River) should be
explored further. Any bulk water fill stations that become operational in the future should be
strategically located based on access and need. Specifically, installment of a new bulk fill
station should look at the water users that will be using the water most frequently, and where
they will be hauling water.

4.8 Comply with regulatory requirements under the Water Act

Water licence holders in Alberta have specific requirements under the Water Act to keep their licence in
Good Standing. These requirements are related to water use reporting, diversion rates and total use, and
for what purpose the water is used. It is important that water users understand the requirements of their
licence to be in compliance with the Water Act.

e Feedback from interviews:

o The general feedback was that most licence holders are aware of the basic requirements of
their water licence. Many of the licence holders on the Milk River have had their water
licences for several decades.

o AEP confirmed that when licence amendments are made water users are notified directly and
mailed a paper copy of the licence amendment.

o AEP does not currently take any action towards people not reporting, and as a result some
people do not report at all and there is a sense of non-compliance. For AEP, trying to get
information from water users and diversion rates is challenging. An opportunity to build an
app and report water usage that includes pump rate and time would be useful.

e Outcomes and next steps:

o As suggested in Section 4.5 — Establish water use reporting templates, an easy-to-use water
use reporting template should be implemented to allow for ease of reporting thereby
encouraging consistent water use reporting to AEP. Improving water use reporting on the
Milk River could increase accuracy of water use and apportionment calculations, which could
potentially allow Milk River water users to access more water from the system, as they are
entitled to under the Boundary Waters Treaty.

4.9 Improve education and provide awareness on procedures used by Accredited
Officers

The Accredited Officers, appointed by Canada and the United States, are responsible for the measurement
and apportionment of waters of the St. Mary and Milk rivers in accordance with the 1JC’s 1921 order.
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e Feedback from interviews:
o AO measurements are done twice a month in the middle and at the end of the month. Flow
rates are calculated by measuring the river depth and flow velocities at specific points across
the cross section of the river. This method has a confidence level of 95% +/- 5%.
= |n a typical process every two weeks the Canadian and American AOs go out to the
field to measure stream flows together. However, since borders have been closed due
to COVID-19 restrictions, this has not happened.
o Ingeneral, water users and municipal representatives emphasized that they would like to see
information from the AOs presented more transparently.
= There is a lack of clarity around how stream flows and evaporative/streambed losses
are measured.
o The current apportionment infographic available through AEP online was recognized as a
useful tool for understanding the Boundary Waters Treaty [3].
= An online infographic tool that has “real time” water use data would increase
transparency and reduce confusion.
o AEP is more confident in the data and procedures than the local residents, demonstrating a
lack of trust from local residents, which may be a result of a lack of transparency in reporting.
= There was recently a meeting where AOs sat down with water users from the Milk
River and discussed some of the theory that goes into the stream flow calculations.
Water users indicated that they felt that the engagement was very useful and
indicated that more of these types of meetings in the future would be beneficial to
the irrigators and other water users.

e Outcomes and next steps:

o It is recommended that AEP provide a permanent link on their Boundary Waters Treaty
website page to a summary of the IJC procedures. The link to the full document could also be
provided for those who require additional detail.

o AEP should consider updating visual tools that assist in the explanation of apportionment.
This may include:

= Updating the visual aid for apportionment [3] so that it includes “real-time” data
(updated with water use on a bi-weekly basis).
= Creating an interactive plot that forecasts a range of likely stream flows based on the
best available information (historical flows, anticipated demands, and other
supporting statistical models).
e A water availability forecast presented on April 1°t and/or April 15" would be
extremely valuable for producers when planning their cropping.

o The WSChas a live camera set up at the Milk River gauge station. Making this publicly available
and synching with the most recently measured flow rate would be a useful visual tool for the
general public and water users downstream.
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The 1JC’s Commissioners have approved the start of a comprehensive multi-year study to
explore options to improve access to apportioned water for Canada and the United States in
recognition of climate change and challenges to apportionment since the original 1921 Order
was issued. The MRWCC should look to participate in this study where possible and monitor
progress on the study until completion.

4.10 Continue to enforce municipal water restriction policies and bylaws

Municipal water restrictions and bylaws are put in place during times of water shortage to reduce the

demand on the source of water. Municipal water restrictions enforce an upper bound on how much water

individuals within the municipality can use over a specified time-period. The goal of municipal water

restrictions is to sustain or prolong access to a limited or uncertain supply water, or to reduce peak

municipal pumping demands.

e Feedback from interviews:

o

In general, feedback from residents of the Milk River Basin was that the municipal water
restrictions put in place in 2020 were very effective in conserving water. The Town of Milk
River was able to maintain an adequate level in the storage reservoir and meet the lower
water demands seen when restrictions were put in place.

In 2020, the Town of Milk River did not restrict residents from watering gardens, flowerbeds,
and younger trees, but did restrict people from watering their lawns. Older trees could be
watered if kept to a minimum.

In 2020, residents of the Town of Milk River and the Village of Coutts were trucking water
from Village of Warner to water their lawns.

In 2020, for the Town of Milk River, the only challenge with the water restrictions was knowing
exactly when they needed to be implemented, and when they could be eased.

Water use bylaws only occur at a municipal level. AEP may ask users to reduce their use, but
it is up to municipality to define how much they are using and put appropriate measures in
place if needed.

e Outcomes and next steps:

o

It is recommended that municipal water restrictions continue to be enforced as they have
been in the past during water shortage events.

It is recommended that AEP and municipal water specialists who work with the Town of Milk
River identify specific conditions that can be used to direct when to implement municipal
water restrictions, and when restrictions can be eased. Conditions that may influence the
implementation of restrictions include flow rate in the Milk River, forecasted flow rate in the
Milk River, water storage levels, municipal water demands, and the ability to divert water
from the Milk River.
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5.0 Summary of outcomes and next steps

Table 2 Summary of recommended outcomes and next steps for each component of the contingency

plan.

Contingency measure Recommendations and next steps

Communications protocol

It is recommended that the MRWCC continue to share updates on
water shortages on their website.

It is recommended that AEP maintain an up-to-date contact list of
irrigators in Alberta who divert from the Milk River.

AEP should consider options for streamlining the process for
communicating water shortages or similar events to the public.

In preparation of a future water shortage event, a local official
communications representative(s) should be selected to take press
inquiries. One individual should be selected to be the primary
contact with AEP.

Water sharing agreements

It is recommended that the MRWUA meet to discuss potential
options for a water sharing agreement.

o A starting point for the proposed agreement would be to
provide all irrigators a proportional share of water
determined to be available by the AOs. Their equal share of
the water available would be proportional to their licenced
volumes.

Irrigators should familiarize themselves with options for water
sharing in southern Alberta that are referenced in Appendix B —
Options for sharing water from the Milk River watershed. These
options consider not only “agreements to assign water” under the
Water Act, but also future scenarios of how water could be shared
more flexibly given changes to infrastructure on the St. Mary or Milk

River, and/or updates to the 1JC procedures.
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Contingency measure Recommendations and next steps

In stream flows

It is recommended that DFO and AEP continue to monitor fish
species at risk on the Milk River and implement further action if
required.

MRW(CC and partners will continue to support riparian stewardship
projects with landowners in the watershed. Activities should focus
on native riparian plants communities that are supported under
natural flow conditions, rather than new riparian plant communities
that have been supported by the St. Mary diversion over the past 100
years.

It is recommended that the Town of Milk River identify a range for
flow rates in the Milk River that start to limit the ability to meet
municipal demands and sustain storage levels. The minimum flow
rate could be considered when developing a water sharing
agreement in collaboration with other water users (e.g., irrigators).
If applicable, it is recommended that irrigators document the flow
rates required to operate their pumps with the MRWUA.

Water monitoring needs
assessment

Continue to support MRWCC water quality monitoring work,
especially during water shortage periods.

Consider involving more local representation from the water users,
municipalities and MRWCC with the technical working group. The
purpose would be to improve education, awareness and
communication.

If additional opportunities arise in the future to collect unique
hydrological observations, it is recommended that the WSC should
have formal research questions prepared and a procedure in place
on how to collect the data necessary to answer these research
questions.
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Contingency measure Recommendations and next steps

Water use reporting
templates

It is recommended that AEP lead a meeting with the MRWUA to
discuss opportunities to implement improved reporting procedures.
The outcomes will ultimately inform the development of a reporting
template. The reporting template can build off the sample version
included in Appendix A — Draft water use reporting template.
Conversations between AEP and the MRWUA should include the
following items:
o An evaluation of reporting types,
o A formal process leading to recommendation and
acceptance,
An efficient digital process for reporting, and finally,
A periodic analysis for any potential reporting template
system improvements.
It is recommended that options for metering flows at each diversion
point on the Milk River be explored further, and if deemed
appropriate, seek grants to enable the metering of all diversion
locations for ease of reporting.

Municipal water back up
plans

It is recommended that the Town of Milk River review conditions
under historical operations (e.g., the events of 2020) and identify a
range of how long the municipal water storage is likely to last under
a range of conditions that influence storage levels (e.g., Milk River
flow rate, municipal demand, etc.) and communicate this publicly.

It is recommended that the MRWUA continue to look for
opportunities for off-stream storage that could benefit irrigators by
minimizing water shortages in July, August, and September.

Community bulk water fill
stations

Opportunities for bulk water fill stations that are sourced from
groundwater wells should be explored further. Any bulk water fill
stations that become operational in the future should be
strategically located based on access and need.

Regulatory requirements
under the Water Act

As suggested in Section 4.5 — Establish water use reporting
templates, an easy-to-use water use reporting template should be
implemented to allow for ease of reporting and thus consistent
water use reporting to AEP.
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Contingency measure Recommendations and next steps

Accredited Officers e |t is recommended that AEP provide a permanent link on their
procedures Boundary Waters Treaty website page to a summary of the IJC
procedures. The link to the full document could also be provided.

Milk River Water Shortage Contingency Plan

e AEP should consider updating visual tools that assist in the
explanation of apportionment. This may include:

o Updating the visual aid for apportionment [3] so that it
includes “real-time” data (updated with water use on a bi-
weekly basis).

o Creating an interactive plot that forecasts a range of likely
stream flows based on the best available information
(historical flows, anticipated demands, and other supporting
statistical models).

e Provide public access to the WSC live camera set up at the Milk River
gauge station and synch this visual with the most recently measured
flow rate.

e The MRWHCC should participate in the 1JC comprehensive study on
apportionment where possible and monitor progress on the study
until completion.

Municipal water e Itis recommended that municipal water restrictions continue to be
restrictions policies and enforced as they have been in the past during water shortage events.
bylaws

e It is recommended that AEP and municipal water specialists who
work with the Town of Milk River identify specific conditions that can
be used to direct when to implement municipal water restrictions,
and when restrictions can be eased.

6.0 Conclusions

Due to existing hydrological conditions and competing demands, there is not enough water available in
the Milk River watershed to meet the demands of all water users on the system all the time. To prepare
for future water shortage situations, this document has identified ten specific measures that can be
implemented to mitigate the severity of impacts associated with water shortage events. These measures
have been identified through a series of interviews with members of AEP, local municipal leaders and
water users. It is anticipated that if the measures are proactively implemented, the communities and
water users that live and work in the Milk River watershed will be more prepared to handle future water
shortage events.

Four outcomes expected to have the greatest impact on mitigating the impact of water shortage periods
were prioritized by the Milk River Water Shortage Contingency Plan Project Committee. These outcomes
include 1) the development of a water sharing agreement(s), 2) the development of a water use reporting
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template, 3) the identification of options for off-stream storage to supplement late-season streamflow,
and 4) an evaluation of new locations for bulk water fill stations.

The measures outlined in this report are focused on short and medium term recommendations, rather
than on long term measures that are targeted at multi-year droughts and goals of emergency
preparedness. It is recommended that opportunities for longer term solutions such as on-stream storage
and inter-basin transfers are evaluated. If implemented, longer term solutions could eliminate the need
for some of the short and medium term recommendations presented in this report.
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Appendix A — Draft water use reporting template

Milk River water use reporting template
Water licence file number:
Licence holder name:

Diversion location:

Point of use:

Reporting period:
Start Date:

End Date:

Total pumping hours between the period above:
Total volume diverted (gallons):
Diversion rate (pump capacity) (gallons/s):

Measurement method used: A) Flow meter B) Pump flow rate capacity C) Other
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Appendix B — Options for sharing water from the Milk River watershed

1. Section 33 of the Water Act — Water sharing assignments

A basin-wide water sharing agreement was implemented compliant with the requirements of Section 33
of the Water Act during the water shortages in the St. Mary, Belly, and Waterton Rivers in 2001. Eight
Irrigation Districts, as well as the towns, villages, Rural Water Co-ops, and commercial and industrial water
users entered into a basin-wide water sharing agreement. In the agreement, the water users were allowed
60% of their allocated water volumes; the 60% corresponded to the amount of water held in storage and
snowpack. This agreement was crucial in mitigating the impacts of the 2000-2001 drought in Southern
Alberta by providing all users a share of the water available. The agreement also provided water users far
more certainty regarding how much water they would have access to that season.

A similar basin-wide water sharing agreement could be implemented in the Milk River watershed. A
proactive agreement could provide certainty to water users as to how much water would be available to
them during a period of shortage. A challenge with respect to implementing a water sharing assignment
in the Milk River watershed is the uncertainty and volatility in flows. The Milk River does not have storage
to help predict and regulate flow availability mid-season. Flows can only be predicted in the early-mid
season based on the snow pillow in the headwaters.

The recommended approach for implementing a water sharing agreement in the Milk River watershed is
to sign a basin-wide water sharing agreement to assign an equal volume of water, proportional to the
volumes written in each user’s water licence, to all water users in the watershed. The agreement may
consider assigning a higher proportion of the water to anthropogenic water users, such as municipalities,
during periods of shortage. The amount of water that could be shared equally between water users would
be informed on a two-week basis based on the water that the Accredited Officers determine to be
available to Canadian water users.

1a. Increased flexibility of a basin-wide water sharing agreement with access to storage

As mentioned above, the lack of storage on the Milk River creates a challenge with respect to predicting
summer water availability due to the volatility of natural flows. Natural flows are largely dependent on
snowmeltinthe spring and precipitationin the summer. If an on-stream storage reservoir was constructed
natural flows could be stored in the spring and released in a controlled manner throughout the irrigation
season. This additional flow control would give water users more certainty regarding how much water will
be available and when.

A similar approach could be implemented using off-stream storage. Natural flow could be diverted from
the Milk River in the spring months and then released back into the Milk River to be used by irrigators
when it is needed later in the summer. It is recognized that this approach would require additional
monitoring and coordination with the Accredited Officers.

It is recognized that both on-stream and off-stream storage have been studied in the past. However, due
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to the significant benefits storage would bring to water security in the Milk River watershed, it is
recommended to continue to pursue storage options that may be feasible.

2. Milk River late-season water management procedures (August-September 2021)

During the late summer months of 2021, the Accredited Officers identified a small amount of natural flow
in the Milk River had become available for Canadian water users due to an increase in late summer
precipitation. AEP contacted irrigators to identify individuals who may have interest in accessing the newly
available natural flow that had run dry earlier in the summer. Four irrigators replied with interest to divert
the water; these irrigators were able to benefit from this water. This approach may have had more
challenges if significantly more than four irrigators expressed interest. If more irrigators were interested,
the amount of water available to each irrigator would be smaller, this would be more challenging to
manage and may not produce a feasible benefit for the irrigators.

33
Classification: Protected A



