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1. INTRODUCTION

This Report incorporates the Panel’s decisions and recommendations on matters that
fall within the jurisdiction of both the Natural Resources Conservation Board Act and the federal
Environmental Assessment and Review Process (EARP) Guidelines Order.

1.1 Joint Review Panel

The Natural Resources Conservation Board Act was proclaimed into law on June 3,
1991. It created a Board

...to provide for an impartial process to review projects that will or may affect the
natural resources of Alberta in order to determine whether, in the Board's opinion, the
projects are in the public interest, having regard to the social and economic effects of
the projects and the effect of the projects on the environment.

The NRCB Act defines which types of projects are subject to review. A reviewable project cannot
be started unless the NRCB, on application, has granted an approval for the project. The Regulations
under the Act require a review of water management projects that involve construction of a dam more
than 15 metres high or a canal or diversion capable of conveying more than 15 cubic metres of water
per second. The proposed development is reviewable under the Act, as the dam height would exceed
15 metres.

(EARP) are set out in the EARP Guidelines Order. The process applies to proposals that are:

undertaken directly by the federal government;

to which the federal government makes a financial commitment;

that are located on federally administered land; or,

that may have an environmental effect on an area of federal responsibility.

The EARP is to be applied early in the planning process and before irrevocable decisions are taken.
Where adverse environmental effects are potentially significant, or where public concern warrants,
the decision-making department shall refer the proposal to the federal Minister of the Environment
for public review by a panel. For this Application, Transport Canada has a decision-making
responsibility under the Navigable Waters Protection Act as the navigable waterway (Willow Creek)
would be affected by the proposed project. Transport Canada, as the initiating department under the
EARP Guidelines Order, requested a public panel review of the project.

In June 1994, the NRCB and the Federal Environmental Assessment Review Office
(FEARO) entered into an agreement for the operation of a Joint Review Panel for the Pine Coulee
Reservoir Water Management Project. The agreement covers the constitution of the Panel, cost-
sharing arrangements and the conduct of the proceedings, as well as other administrative issues
related to the operation of the Panel.
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A Joint Review Panel consisting of Ken Smith, (Chair), Charles Weir and George
Kupfer was established to review the Pine Coulee Project. The Panel will act as a Division of the
NRCB under the NRCB Act and as an EARP Review Panel as detailed in the Terms of Reference for
the Panel (Appendix A) issued under the EARP Guidelines Order.

This Report incorporates the Panel's deliberations on matters within the jurisdiction
of both the NRCB Act and the EARP Guidelines Order. On matters that fall within NRCB
jurisdiction, subject to the authorization of the Lieutenant Governor in Council, an approval is
required if the proposed project is to proceed and any conditions attached to an NRCB approval are
binding. On matters that fall within federal jurisdiction, the Panel makes recommendations to the
federal Ministers of the Environment and Transport.

In its examination of the issues, the Panel will take into consideration all aspects of
the two distinct areas of jurisdiction, federal and NRCB, and this will enable the process to be
streamlined. For example, if the Panel concludes, on a preliminary basis, that a certain condition
would be a necessary component of any approval issued in accordance with the NRCB Act, the Panel
could consider the effects from both an NRCB perspective and an EARP perspective, as though the
project were to incorporate such a condition. Having stated this, the Panel will not make continuous
distinctions throughout this Report between the powers and mandates of each jurisdiction. The Panel
will make reference to its conclusions in a fashion that should be clear to all parties.

1.2 The Pine Coulee Project

Alberta Public Works, Supply and Services (PWSS or the Applicant) requests
approval to construct the Pine Coulee Project, a water management project that includes a diversion
weir on Willow Creek, a 3.5-kilometre canal and a multiple-use, off-stream storage reservoir in Pine
Coulee, approximately six kilometres west of Highway 2 near the Town of Stavely which is
approximately 100 kilometres south of Calgary. (Map 1.1 and Map 1.2). The water in the reservoir
would be held behind an earthfill dam standing approximately 21 metres above the valley floor and
extending 450 metres between the valley walls across Pine Coulee just upstream of where Pine Creek
meets Willow Creek. When full, the reservoir would cover 600 hectares (1,480 acres), store 50,573
cubic decametres (41,000 acre feet) of water and extend 13 kilometres north from the dam.

The proposed diversion weir and canal would carry water from Willow Creek to the
Pine Coulee Reservoir. The 12-metre high weir and headpond, to be located approximately one
kilometre upstream of the existing Secondary Highway 527 bridge across Willow Creek, would
include a 48-metre wide concrete overflow section and a 100-metre wide emergency overflow
section. Canal headgates, adjacent to the diversion weir, would control the diverted flow and protect
the canal works from floods on Willow Creek. The canal would be constructed with a seven metre
bed width and have a flow capacity of 8.5 cubic metres per second. The Pine Coulee Dam would
stand 21 metres above the valley floor and would extend 450-metres between the valley walls. A
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saddle dyke, some three kilometres long, would be located at the south east periphery of the
reservoir. The outlet works, taking water from 1,035 and 1,041 metre levels, would consist of an
inlet structure with trash racks, a concrete conduit or pipe, a gate well and structure with an overflow
weir and an outlet stilling basin. The discharge rate at reservoir full supply level would be 27.2 cubic
metres per second through outlet works to Willow Creek.

The Pine Coulee Project would be located in the Willow Creek basin, which is part
of the Oldman River basin and the broad South Saskatchewan River basin that includes most of
southern Alberta (see Map 1.3). The Willow Creek basin, except for the uppermost reaches, is
largely agricultural land. The proposed project would be located within this agricultural area which
was subdivided and settled nearly 100 years ago.

The project planning, which began in the mid-1980s and included five years of study
and extensive public consultation, was managed by Alberta Environment. In 1989, responsibility for
construction of large-scale water management projects was transferred to Alberta Public Works,
Supply and Services (PWSS). It assumed responsibility for management of the project including the
preparation of the environmental impact assessment (EIA). Should the Application be approved,
Alberta Environmental Protection would assume responsibility for the ongoing operation of the
reservoir once construction is completed.

1.3 Review Process

In December 1988, the Alberta Minister of the Environment announced that an EIA
was required for the Pine Coulee Project. PWSS filed an application, which included the EIA, with
the Natural Resources Conservation Board in January 1994, to obtain approval under section 5(1) of
the NRCB Act. The timing of key events in the review process is listed in Appendix B.

In addition to applying to the NRCB, PWSS applied to Transport Canada in
November 1993, for approval under part 1, section 5(1) of the Navigable Waters Protection Act.
Transport Canada (Canadian Coast Guard) was the initiating department under the Environmental
Assessment and Review Process (EARP) Guidelines Order and in March 1994, referred the proposal
to the federal Minister of the Environment for a public review by an environmental assessment panel.
The Minister of Transport identified potential unknown environmental effects and expressions of
public concern from environmental organizations, the Peigan Nation, and Blood Tribe as the basis
for a public review by a panel in accordance with sections 12(d) and 13 of the EARP Guidelines
Order. Transport Canada asked the Minister of the Environment to establish a Joint Review Panel
as provided for in the Canada-Alberta Agreement for Environmental Assessment Co-operation
signed on August 6, 1993.

A Pre-Hearing Conference on Preliminary and Procedural Matters was held on June
15, 1994, in Stavely, Alberta. On July 4, 1994 the Panel issued a Report of the Pre-Hearing
Conference. Copies of this report are available from the NRCB's office.
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A public hearing was held in the Stavely Community Center from September 26 - 30
and October 4 -7, 1994 with Ken Smith, (Chair), Charles Weir and George Kupfer sitting.
Individuals and organizations that attended and participated in the hearing are listed in Appendix C.
A transcript of the hearing is available for review by appointment at the NRCB office.

14 Report Framework

There are a number of issues pertaining to the public interest the Panel believes it
should consider prior to dealing with the economic, environmental and social effects of the
Application. Participants in the hearing raised a number of matters related to public policy and
jurisdiction, as well as other preliminary matters related to the adequacy of the evidence tendered
during the hearing. The Panel is of the opinion that it should first consider:

. public policy on water management and related matters,
d jurisdiction: and,
. other preliminary matters.

The Panel believes that it must then consider, in some detail, the justification or need
for the proposed project, including:

. the value of irrigation and municipal water supply within the concept
of multiple use of water;

. the alternatives to and within the project;

. the ability of the Applicant to implement the proposed project; and,

. the economic viability of the proposed project.

A number of participants commented on the need for comprehensive ecosystem
management in general, with emphasis on the cumulative effects of existing activities plus proposed
activities on the state of the ecosystem. In addition, the Panel believes that it should have some
regard for what some participants referred to as sustainable development and what that term might
mean in relation to the proposed project. The Panel will consider cumulative effects, ecosystem
integrity and sustainable development.

The Panel will then examine:

. instream flow needs; and,
. water management planning
before proceeding to consider the effects of the project.

participants at the hearing, that would likely result and the mitigative measures that may be taken.
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The Panel must have regard to all significant social and economic effects that may reasonably be
foreseen to result from the project, however, to fulfill the federal Terms of Reference the Panel will
specifically identify those socio-economic effects that are caused by the environmental effects of the
project. As directed by the Terms of Reference issued for the Panel, it will address issues falling
within federal jurisdiction, including the impact of the project on: navigation and the safety of vessels
on the waterway, both upstream and downstream of the works; fisheries and fish habitat; the concerns
and interests of aboriginal people; migratory birds; and vulnerable, threatened or endangered species.
These effects are also important to the jurisdiction of the NRCB.

Under the jurisdiction of both the EARP Guidelines Order and the NRCB Act, the
Panel intends to review all the relevant environmental effects of the project of interest to both Alberta
and Canada. In assessing the social and economic effects of the project, the Panel will examine those
effects primarily in relation to the Alberta public interest. Social and economic effects that arise from
environmental effects of the proposed project will be examined to determine their relevance to both
Alberta and Canada.

The Panel will deal specifically with the following:

. environmental effects
- water quantity and quality
fisheries

soils and drainage
. vegetation
- wildlife
. economic effects
- benefit/cost analysis
_ - economic impact
. social effects
- secure water supply
- community stability
- land use effects
- transportation effects
- communications/consultation.

The Panel believes that it should:

. summarize the environmental concerns and issues of aboriginal
people.

The Panel will make its decision as to whether the proposed project is in the Alberta
public interest based on its conclusions respecting the various effects that would result, some of which
may be beneficial and some of which may be adverse to the public interest. The Panel will make any
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recommendations on the environmental and directly related socio-economic effects of the proposed
project on areas within federal jurisdiction based on the conclusions it reaches on all of the
environmental effects. The Panel will also identify any conditions that it believes are required to
ensure that the proposed project is in the Alberta public interest, should the Application be approved.



2. POLICY FRAMEWORK, JURISDICTION AND PRELIMINARY MATTERS

2.1 Management of Water Resources in Southern Alberta

In Alberta, the Water Resources Act governs the management of water resources.
Water diversion is prohibited unless authorized under the Act. The Act sets out the procedure to be
followed in acquiring a right to divert and use water, the conditions under which works for the
diversion and use of water may be constructed, and the responsibilities and rights of those authorized
under the Act to divert and use water. The Water Resources Act also defines the powers of the
Minister charged with the administration of the Act, including the construction of works by the
Minister. The establishment of agreements with other jurisdictions for the management of water is
also provided for within the Act.

Water management in Alberta takes place in the context of the larger river basins that
originate in or flow through the province. The Pine Coulee Project is located within the broad
drainage of the South Saskatchewan River basin. This basin is included within the interjurisdictional
arrangement signed by the three prairie provinces and the federal government set out in the Prairie
Provinces Water Board Apportionment Agreement which defines the apportionment of the flows of
rivers crossing provincial boundaries. Under the terms of the agreement, Alberta is permitted to use
or store one-half of the total annual natural flow of the rivers in Alberta that comprise the South
Saskatchewan River basin. There are additional clauses that permit Alberta to keep, for its
consumption, a minimum of 2,600,000 cubic decametres (approximately 2,100,000 acre-feet)
annually from the South Saskatchewan River basin, while requiring that the river’s instantaneous flow
at the border does not drop below 1,500 cubic feet per second (approximately 40 cubic metres per
second). The agreement is administered by the Prairie Provinces Water Board, which has
membership from each of the governments affected.

The government of Alberta policy for water management considers the South
Saskatchewan River as a single basin for apportionment purposes. On average, the total basin flow
is made up as follows: 21 percent from the Red Deer River, 43 percent from the Bow River, and 36
percent from the Oldman River. The May 1990 South Saskatchewan River Basin Water Management
Policy provides for the government of Alberta to manage the waters of the Red Deer, Bow, Oldman
and South Saskatchewan rivers in concert, with due regard to the needs and potential of each sub-
basin, to ensure that the province's interprovincial commitments under the Prairie Provinces Water
Board Apportionment Agreement are met, and to best serve the needs of all water users in the basin.

The interjurisdictional aspects of water management in southern Alberta also include
international agreements to recognize the interests of Canadians and Americans who live along the
transborder Waterton, Belly and St. Mary rivers that originate in the United States. These rivers are
the subject of international arrangements through the International Joint Commission. The Canada
Water Act establishes the legislative framework for these arrangements as well as the commitments
made by the government of Canada under the Prairie Provinces Water Board Apportionment
Agreement.
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The headwaters of the South Saskatchewan River basin lie in the eastern slopes of the
Rocky Mountains. In Alberta, they are managed in accordance with the Policy for Resource
Management of the Eastern Slopes (Revised 1984). Under this overall policy, the highest priority
in the overall management of the eastern slopes is placed on watershed management. This priority
on watershed management is directly linked to the water management policy for the South
Saskatchewan River basin, since the quantity and quality of the water in the basin depends upon the
protection of the lands in the eastern slopes headwaters.

A Policy for Resource Management of the Eastern Slopes (Revised 1984), sets policy
objectives for more detailed sub-regional planning. It is, in part, based on the efforts of the Eastern
Rockies Forest Conservation Board, which operated under joint federal-provincial legislation between
1948 and 1973 and provided policy and planning direction for the Rocky Mountain Forest Reserve,
which is recognized as the critical headwaters region for the prairie provinces. The Reserve was
formally established in 1964 “...for the conservation of forests and other vegetation and the conditions
favourable to optimal water supply.” Regional goals include ensuring a “...continuous, reliable supply
of clean water to meet the needs of Albertans and interprovincial users now and in the future.” The
Livingstone-Porcupine Hills Sub-Regional Integrated Resource Plan, approved in 1987, sets
management objectives for public land west of the proposed project. It states as a goal,
“Achievement of social and economic benefits by providing for the optimal use of all resources, while
maintaining the overall integrity of the natural environment for which the area is known.” It is also
important to note that this document states, “... watershed protection has the highest priority in the
Livingstone-Porcupine Hills planning area.” Resource management objectives stated for the Willow
Creek area, not generally significant in terms of water production, are to maintain a high quality water
supply for on-stream and downstream users and to minimize soil erosion and sedimentation from
activities located near streambanks.

The principle of multi-purpose use governs the use and management of all water in
Alberta, including the waters of the South Saskatchewan River basin. The government of Alberta's
objective is to manage the resource to meet diverse needs including domestic, municipal, agricultural,

Under the South Saskatchewan River Basin Policy, minimum flows are to be
established on an individual river reach basis and these flows are to be maintained to protect basic
water quality and instream needs. Individual rights to divert and use water are granted in the form
of licences issued in accordance with the Water Resources Act. These licences and their priority, as
established by the date of application, are to be respected under the policy. Preferred instream flows
are to be established for individual river reaches to protect instream needs. Under the policy, the
province of Alberta will reserve water when a predetermined level of allocation to licensed users and
to instream flow requirements has been reached. A system of preferential use is to be used to
determine further allocations of water.

The South Saskatchewan River Basin Policy requires consideration be given to
individuals and communities that withdraw water for their use, as well as the need to retain water in
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the river for instream needs, including recreation, fisheries, wildlife and the maintenance of adequate
water quality to sustain the riverine ecosystem. The policy contemplates two levels of instream flow
requirements: “minimum” to protect basic water quality and instream flow needs; and “preferred”
to protect desirable instream flow needs. Regulated streams are to be managed to meet preferred
instream flows most of the time. During low runoff periods, it is recognized that water shortages will
occur and instream flows will occasionally drop below the preferred level. On regulated streams,
projects are to be managed so that the instream flows drop to minimum levels only for short periods
of time under drought conditions.

The South Saskatchewan River Basin Policy requires that maximum water allocation
for irrigation purposes in the Red Deer, Bow and Oldman basins be established with consideration
for the requirements of all other uses. Irrigation agriculture is the largest consumptive use of water
in southern Alberta. The policy recognizes the need to establish guidelines to limit irrigation
expansion in the South Saskatchewan River basin, based on the water supplies available. The policy
provides for irrigation expansion to take place throughout the South Saskatchewan River basin,
including areas served by irrigation districts.

To establish maximum water allocations for irrigation purposes, the government of
Alberta has established the South Saskatchewan Basin Water Allocation Regulation (Alberta
Regulation 307/91), pursuant to the Water Resources Act. This regulation provides that all water
in the South Saskatchewan River basin that is not the subject of an existing licence or other
authorization is reserved pursuant to section 12 of the Water Resources Act. The water reserved may
be allocated in accordance with the regulation. The total amount of water allocated for irrigation
purposes from the Oldman River basin to land, other than land in existing irrigation districts under
licences issued in accordance with the regulation, and existing licences, must not exceed an amount
sufficient for the irrigation of 152,000 acres (approximately 61,500 hectares). Of the amount made
for the irrigation of the following areas are available only for specific named projects: Blood Indian
Reserve (25,000 acres or approximately 10,000 hectares), Peigan Indian Reserve (15,000 acres or
approximately 6,000 hectares), Keho/Barrens (10,000 acres or approximately 4,000 hectares),
Western Oldman Area (6,000 acres or approximately 2,400 hectares), Oldman River Reservoir Area
(15,000 acres or approximately 6,000 hectares), and Willow Creek (13,000 acres or approximately
5,300 hectares). In the regulation, the Willow Creek projects are defined to mean diversions from
the proposed Pine Coulee Reservoir or Willow Creek downstream of the outlet from the proposed
Pine Coulee Reservoir, or both, for irrigation of land within the Municipal District of Willow Creek.

The regulation also provides that any licence issued, in accordance with the regulation,
may contain conditions limiting the amount of water that may be diverted and used when it is
necessary to maintain minimum instream flows.

Instream needs are the water quantities and quality needed to maintain the river, lake,
and riparian ecosystems. Depending on circumstances, it may not be possible to fully satisfy the
water requirements for instream needs and meet other current allocations, and it therefore becomes
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necessary to set an instream objective. The government of Alberta, as part of its overall review of
water management policies, is working on both the scientific determination of instream needs and on
water management planning and consultation processes to establish instream objectives.

During the extensive public consultations that preceded the adoption of the South
Saskatchewan River Basin Policy, the Water Resources Commission received submissions regarding
the need for additional storage in the basin. It specifically recommended, on an urgent basis, that
storage and flow control options and priorities be developed and implemented for the upper
tributaries reaches, including the Highwood and Little Bow sub-basins, the Willow Creek sub-basin,
and other comparable areas where a variety of users are experiencing shortages. The Commission
identified Willow Creek as a tributary stream where stabilizing water supply for the many uses served
would be a justifiable provincial investment. It recommended that detailed planning options be
advanced to develop adequate storage and flow control and the essential diversion to stabilize the
supply, protect instream life, provide security for municipal supplies and support optimum irrigation
in the Willow Creek sub-basin.

Water-related planning studies had started on the Willow Creek basin in 1983. They
looked at a number of options for securing a reliable water supply. This included altering the
operational plan for Chain Lakes Reservoir, groundwater wells, small off-stream reservoirs located
throughout the basin, a combination of groundwater wells and small off-stream facilities, and major
on-stream or off-stream storage facilities. The government of Alberta announced its intention to
proceed with the construction of the Pine Coulee Project in December 1988, after five years of study
and extensive public consultation to establish a feasible and acceptable solution to the water supply
problems in the basin. The first step in the development of the project was the completion of an
environmental impact assessment and the necessary regulatory reviews.

The province of Alberta grants the right to consume or use water through licences or
permits. This right entitles the licensee or permit holder to direct or use water for specific purposes
or to construct works within the beds, banks or shores of streams and lakes. The Controller of Water
Resources is the regulator who grants these rights according to the procedures specified in the Water
Resources Act. Applications submitted to the Controller provide sufficient detail to permit evaluation
of the effect of the proposed works on the source of supply, other water users in the vicinity, and
other lands and works. After public notification and review of the application, the Controller may
grant an interim licence authorizing the construction of the proposed works, with any changes and
variations, and subject to any conditions, the Controller considers necessary. After completion of the
project, the Controller issues a permanent licence to the applicant for the diversion and use of the
water, subject to any terms and conditions the Controller prescribes.

mnppﬁaﬁonmdmpmmplmfoummicmforthemwu
Project were submitted to the Controller in May 1994 by PWSS. The application includes
information about both the diversion of water from Willow Creek and the impoundment of water in
Pine Coulee. The Controller’s office is holding the application pending the review and decision by
this Joint Review Panel. In addition, information that may be relevant to the Controller's review
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include the South Saskatchewan River Basin Water Allocation Regulation, instream flow
requirements, the Prairie Provinces Water Board Apportionment Agreement and the impact the
proposed project may have on other water users in the Willow Creek basin and on other lands and
works.

The proposed project is also subject to the Navigable Waters Protection Act.
Transport Canada (Canadian Coast Guard) received an application in November 1993 from PWSS
for approval under this Act to construct the proposed Pine Coulee Water Management Project.
Under the Navigable Waters Protection Act, the Coast Guard's responsibility is to protect the public
right of navigation. Part I of the Act regulates the construction of works built or placed in, on, over,
under, through or across navigable waterways. The Coast Guard determined that Willow Creek is
navigable at the point of the diversion, and that sufficient information must be filed to enable a
determination of the application under the Act including:

. the evaluation of the impact of the anticipated increase in water consumption
on downstream waterways and the operation of their control structures;

. boat launch facilities and boating safety;
. operating procedures for the Willow Creek diversion weir and canal;
. Pine Coulee dam safety and emergency procedures plan;

. a monitoring program of changes in the flow regime, river bed changes and
bank erosion; and,

. the environmental and socio-economic concerns of aboriginal peoples.

The Dam Safety Regulations under the Water Resources Act place certain
responsibilities on the owner/operator of water diversion works to ensure public safety. The
Controller of Water Resources is also required to examine the application to divert and use water to
determine conformity to the regulation. Transport Canada indicated at the hearing that it accepts the
Alberta dam safety procedures and agreed that the dam inspection branch of Alberta Environmental
Protection is among the best in Canada.

22 Policy Framework

A number of public policies not specifically related to water management in southern
Alberta, both federal and provincial, were raised during the review of the Application. The following
provides a brief summary of federal, provincial and municipal legislation and policies relevant to the
Panel's review of this Application.
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221 Federal Environmental Assessment and Review Process (EARP) Guidelines Order

The basis for the federal government's participation in this joint review process is the
EARP Guidelines Order. The EARP process applies to proposals that are undertaken directly by the
federal government, to which the federal government makes a financial commitment, that are located
on federally administered land; or that may have an environmental effect on an area of federal
responsibility. The EARP Guidelines Order is to be applied early in the planning process before
irrevocable decisions are taken. Where adverse environmental effects are potentially significant, or
where public concern warrants, the decision-making department shall refer the proposal to the
Minister of the Environment for public review by a panel.

222 Navigable Waters Protection Act

The Navigable Waters Protection Act provides Transport Canada (Coast Guard) with
the mandate to protect the public right of navigation. This Act stipulates that an application must be
made to the Minister of Transport to construct any works in, on, over, under, through or across
navigable waterways. “Navigable waters” includes any body of water, be it coastal or inland, in its
natural state or man-made and capable of being navigated by floating vessels of any description for
the purpose of transportation, recreation or commerce. The Navigable Waters Protection Act served
as the trigger for the EARP in this Application.

223 Fisheries Act

The Fisheries Act includes provisions for the conservation or protection of fish and
fish habitat and specific provisions prohibiting the pollution of waters frequented by fish. The
pollution prevention and control provisions of the Act are administered by Environment Canada on
behalf of the Department of Fisheries and Oceans (DFO). In addition, the management of inland
fisheries involves the provinces. The Fish and Wildlife Division of Alberta Environmental Protection
administers the fisheries regulations in Alberta,

Under the Fisheries Act, DFO has developed a Policy for the Management of Fish
Habitat as a framework for its assessment of development proposals. The overall objective of the
policy is to achieve a net gain of fish habitat through conservation, restoration and development. A
guiding principle under the policy is that DFO will seek to ensure there is no net loss in the productive
capacity of fish habitat by avoiding or mitigating impacts, and failing that, by balancing unavoidable
habitat losses with habitat replacement or compensation on a project-by-project basis. Productive
capacity is defined in DFO’s policy as the “...capacity of habitats to produce healthy fish, safe for
human consumption, or to support or produce aquatic organisms upon which fish depend.”
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224 Migratory Birds Convention Act, Canada Wildlife Act, and Alberta Wildlife Act

The Migratory Birds Convention Act, administered by Environment Canada, provides
for the protection of migratory birds and their habitat.

The Canada Wildlife Act provides for the protection of endangered wildlife and for
wildlife conservation. It is the legislation under which the Committee on the Status of Endangered
Wildlife in Canada (COSEWIC) was established to scientifically review the status of species.
COSEWIC designates wildlife species as vulnerable, threatened or endangered if there is reason to
believe that their populations are in danger. The federal and provincial governments have adopted and
continue to develop policy frameworks for the shared administration of resources in maintaining and
restoring biodiversity including the 1990 Wildlife Policy for Canada and the 1994 Draft Canadian
Biodiversity Strategy. Canada has also signed international conventions such as the United Nations’
World Conservation Strategy and the 1992 International Convention on Biological Diversity.

The Alberta Wildlife Act complements the federal legislation and provides for the day-
to-day management of wildlife in Alberta.

225 Indian Act

The Federal Minister of Indian Affairs and Northern Development is responsible for
administering the Indian Act (R.S.C., 1985, c.1-5). This Act covers matters related to Indians and
lands reserved or designated for the use of Indians. During the hearing, reference was made to the
concept that the Crown owed a fiduciary duty to Indian people. The historic relationship between
the government and aboriginal peoples has been described by the Supreme Court of Canada as being
sui generis (or, of a special class) and further characterized this relationship as trust-like, rather than
adversarial.

226 Treaty 7

During the hearing, reference was made to Treaty 7 (1877). In return for ceding their
interest in the territory defined under the treaty,

Her Majesty the Queen agree(d) with her said Indians, that they shall have right to
pursue their vocations of hunting throughout the Tract surrendered...subject to such
regulations as may, from time to time, be made by the Government of the country,
acting under the authority of Her Majesty and saving and excepting such Tracts as
may be required or taken up from time to time for settlement, mining, trading or other
purposes by Her Government of Canada; or by any of Her Majesty's subjects duly
authorized therefor by the said Government.
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Additionally, the treaty provided for the establishment of reserves (See Map1.3), an
annuity, ammunition, teachers and other benefits. In 1982, certain rights devolving from treaties were
recognized in the Constitution Act.

The Panel will consider evidence concerning the /ndian Act and Treaty 7 later in this
Report.

227 Alberta Historical Resources Act

The Alberta Historical Resources Act (R.S.A., 1980, c. H-8) provides for the co-
ordination of the orderly development, the preservation, the study and interpretation, and the
promotion of appreciation of Alberta's historic resources. In Alberta, the administration of the Act
is currently assigned to the Minister of Community Development. The Act’s definition of historic
resources is very broad and includes any work of nature or of man that is primarily of value for its
paleontological, archaeological, prehistoric, historic, cultural, natural, scientific or aesthetic interest
including a paleontological, archaeological, prehistoric, historic or natural site, structure or object.
When the Minister of Community Development is of the opinion that any operation or activity is
likely to result in the alteration, damage or destruction of historic resources, the Minister of
Community Development may order that person proposing the operation or activity to:

. carry out an assessment to determine the effect of the proposed operation or
activity on historic resources in the area,

. prepare and submit to the Minister a report containing the assessment of the
effect of the proposed activity; and,

. undertake all salvage, preservative or protective measures or take any other
action that the Minister considers necessary.

Notwithstanding anything in any other Act, when the Minister of Community
Development makes an order to carry out an assessment, he or she may also require any municipality
or other approval authority to withhold or suspend any authorization until the Minister is satisfied that
any action that he or she has required has been satisfactorily performed. Any person who discovers
a historic resource in the course of making an excavation is required to notify the Minister of
Community Development.

Unless the Minister of Community Development chooses to dispose of a resource, the
property in all archaeological resources and paleontological resources within Alberta belongs to the
Crown in right of Alberta. The Minister of Community Development may order the designation of
any historic resource together with any land in, or on which it is located, and adjacent land as a
provincial historic resource. If a historic resource is the subject of such an order and is owned by the
Crown or wholly situated on Crown land, the Minister may restore, alter or demolish any structure
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located within the designated area or make regulations governing the management and development
of the provincial historic resource. The Act makes no provisions for public involvement in the

228 Municipal Government Act

In Alberta, those jurisdictions that have the status of a municipality under the
Municipal Government Act (RSA, 1980, c. M-26) include cities, towns, villages, summer villages or
municipal districts. The decision-making authority of a municipality is vested in and can be exercised
by its council. Normally, powers and duties imposed or conferred on a municipality are exercised by
means of resolution or by-law.

Of significance to this particular Application is the fact that the title to all public
roadways and bridges in a municipality, other than a city, is vested in the Crown in right of Alberta.
However, subject to other provincial acts, a municipal council is responsible for the control and
management of the public roadways, bridges, waterways, lakes and other bodies of water within the
municipality, including the air space above and the ground below with the exception of mineral rights.

The Panel is aware that the current Municipal Government Act is under review by
Alberta Municipal Affairs. However, the Panel recognizes that any law is subject to change over
time, so that any of its decisions may be affected by the passage of time. The Panel will have regard
for this general condition within the context of its deliberation on this matter. This observation
applies equally to the Alberta Planning Act.

229 Alberta Planning Act

The purpose of the Alberta Planning Act (RSA, 1980, c. P-9) and its regulations is
to provide the means for preparing and adopting plans and related measures to achieve the orderly,
economical and beneficial development and use of land and patterns of human settlement. The Act
also provides the means to maintain and improve the quality of the physical environment within which
patterns of human settlement are situated in Alberta, without infringing on the rights of individuals
except to the extent that is necessary for the greater public good.

To achieve the planning objectives described, the local authority must assure that
development takes place in accordance with several statutory planning documents which have a
hierarchical relationship. In descending order of focus, the Alberta Planning Act provides for
regional plans, general municipal plans (GMPs), area structure plans (ASPs) and land use by-laws
m&edevdomwnofuchofduepluuﬁnginmmzdmemmndnoqpmvidomforpbﬁc
notice, review and input. This Act governs land use around the reservoir under the jurisdiction of the
Municipal District of Willow Creek.
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23 Jurisdiction of the Joint Review Panel in Relation to Other Junisdictions

As with most large projects reviewed by the NRCB or a panel established under the
EARP Guidelines Order, there are other municipal, provincial and federal authorities that have a
jurisdictional mandate in relation to the project. Several of these authorities made submissions to the
Panel at the hearing, describing their mandate and describing the considerations relevant to their
processes.

The Panel directs its review to the environmental, social and economic effects that
could be expected if the project were to proceed. After considering these effects, the Panel will
conclude whether the project is in the public interest and will make recommendations to the federal
government. In some instances, there is an overlap between the considerations of issues by the Panel
and another authority that will have or has exercised decision-making authority in respect to the
project. The Panel acknowledges that the broad mandate given the Joint Review Panel may lead to
the perception that there is duplication in the regulatory process. This perception is not supported
on a closer review of the respective mandates of each decision-making authority.

The mandates of the various other regulatory authorities require that each of them
assess certain aspects of the project and make decisions about those issues. None of these agencies
is directed to apply as broad a test to their decision-making process as is the Panel. Therefore, it is
reasonable to expect a detailed review of a narrower range of issues from these authorities rather than
a broader consideration of a wide range of issues as is conducted by the Panel.

In many cases, the role of these agencies is ongoing regulation rather than a one-time
review as is conducted by this Panel. Therefore, the relationship between the Panel and these
authorities may be complementary. The Panel appreciates the cooperation and information that was
presented to it from the municipal, provincial and federal agencies involved.

With an appropriate understanding of the mandate and process exercised by another
regulatory authority, the Panel has several options in fulfilling its mandate, depending on the nature
of the other authority. If the other authority has already exercised, or partially exercised, its mandate
with respect to the proposed project, the Panel is able to benefit from the greater certainty or
definition that is attached to the project. On the other hand, if the other authority has not considered
the project, it is helpful if the Panel has an understanding of the types of considerations that will be
given to a project by the authority. By having regard to the mandate of the other jurisdictions, the
Panel is better able to assess the range of effects that could be expected from a project and how the
ongoing regulation of a proposed project would be managed. Understanding these processes assists
the Panel to assess the public interest of a project and make recommendations. The Panel observes
that, within the scope of these authorities, the public interest is very well protected by the “specialist”
nature of these regulatory authorities.
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Conversely, it is possible that the views of the Panel may assist these other authorities
through the attachment of conditions or recommendations in this Report or through observations
made in the course of the review.

24 Preliminary Matters

During the hearing, various participants argued that the Panel had inadequate
information on which to base its decision and recommendations. The Application, it was stated, was
incomplete either because the Panel had inadequate information about the potential effects of the
proposed project on the South Saskatchewan River basin as a whole, or alternatively, because
economic effects on the Peigan Nation, for example.

As a result of the information before it at the time of the Pre-Hearing Conference, the
Panel decided that the Application was complete. On May 19, 1994, the Panel published a Nofice
of Pre-Hearing Conference advising of its intention to conduct a meeting to hear, among other items,
matters related to the scope of its review, its jurisdiction and the timing of a hearing. As a result of
its Pre-Hearing Conference in Stavely on June 15, 1994, the Panel prepared a written report that
confirmed its belief that it had before it a complete application suitable for a public hearing,

Throughout the hearing, which began on September 26, 1994, at Stavely, the Panel
heard evidence about the adequacy and sufficiency of the information before it and the relevance of
this information to the Panel’s expected decision and recommendations. The Panel closed the hearing
on October 7, 1994 after considering all of the evidence presented during the public hearing, as well
as closing arguments by some of the participants on these and other matters. This once again
affirmed its decision that it had adequate information before it. After the hearing process, and during
the preparation of this Report, the Panel had the opportunity to review its previous consideration of
this issue and believes that it has information that satisfies its responsibilities under both the EARP
Guidelines Order and the NRCB Act.

A cumulative effects assessment was stated as desirable by several participants. The
Panel agrees that it is important to address developments in terms of the baseline ecosystem
emdixiomﬁomdwidﬁxdubaﬁn.uwdlud\eaddiﬁonalh\pacunprojectwouldhaveonadning
conditions. Where scientific studies on various indicators of environmental impact are not available,
the Panel undertakes qualitative analyses.

The Panel believes that the sustainability of ecosystems is the proper frame of
reference when assessing environmental impacts. Sustainable development is recognized as a purpose
of the new Alberta Environmental Protection and Enhancement Act. The Panel believes it
appropriate to determine the public interest with the assistance of the framework of sustainable
development. An ideal development would be one that brings long-term social and economic
benefits and has a beneficial or neutral effect on the environment. Developments should be planned
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and operated to minimize adverse impacts on the environment. However, where adverse effects on
the environment are likely, the Panel believes social or economic benefits should be weighed and
balanced in terms of their environmental effects and risks.

The Panel will have regard for the entire Willow Creek basin and the sustainability of
the aquatic ecological resources of the basin, taking into consideration existing and future use of
those resources.

Several participants indicated that the proposed development needs to be considered
within the river basin on an ecosystem basis. The Panel agrees and also believes that the individuals
and communities that depend on the water in the basin would be potentially affected by the proposed
development and, therefore, must also be considered in determining the public interest.

The NRCB has recognized in past Decision Reports that in order to determine the
public interest, it must consider a project in the context of the region in which the project would be
located and the cumulative effects which the project may contribute in the region. Because societies,
economies and ecosystems incorporate many components that are inter-related in a complex manner,
the potential social, economic and environmental impacts of a project cannot be understood by
considering only the effects of the project on its immediate locale. Projects have a wider impact and
must be considered in light of the “baseline” or background condition of the society, economy and
environment in which projects have significant impacts.

In the case of the proposed Pine Coulee Project, the Panel has found it impossible to
consider the overall public interest in relation to the project without considering the overall
management of water in the basin, and in particular, the state of the riverine environment in the basin.

The Panel emphasizes the links between the state of the environment, long-term
economic viability and welfare of society. For example, the Panel heard from many participants as to
the value of water to the regional economy and the potential contribution of the project to the
development of sustainable ecosystems, communities and agriculture. The Panel heard that the
potential exists for both continuing economic benefits from the proposed project and long-term social
benefits of stable rural and urban communities in particular, but that the potential would not be
realized without effective management of the water resources of the basin. These matters are
elaborated upon in subsequent more detailed sections and, after full consideration, provide part of the
basis for the overall conclusions reached by the Panel in determining whether the project is in the
public interest.



3. PROJECT NEED AND JUSTIFICATION

It is the Applicant’s position that water management in the Willow Creek basin has
been exhaustively studied and the public consulted extensively in the process of developing water
management strategies. The Applicant believes that development of the Pine Coulee Project is
consistent with the social, economic, environmental and cultural objectives identified in the South
Saskatchewan River Basin Planning Program, the recommendations of the Water Resources
Commission resulting from public hearings held on water management in the South Saskatchewan
River basin (SSRB), the findings of numerous feasibility and technical studies carried out during the
last decade, and the wishes of the basin residents.

PWSS gave these reasons for its argument that some form of water management
action in the Willow Creek basin was imperative:

There is not enough water available to meet the requirements of licensed
irrigators; current demand is met only 58 percent of the time. This level of water
supply failure constitutes an unacceptable degree of financial risk for irrigators.
Further, there is no supply available to meet additional applications filed with the
province of Alberta for irrigation.

Cattle ranchers who are dependent on Willow Creek for stockwatering have had
their supply disrupted by low water levels in Willow Creek. Water availability can
pose a constraint to herd expansion.

The towns of Claresholm and Granum both rely on Willow Creek as their primary
have reduced their immediate supply problems by developing small storage
facilities, opportunities for town expansions and attendant industrial development
are limited.
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Creek have periodically led to large fish die-offs.

PWSS indicated that it believes that all demand and supply options have been carefully
considered and development of the Pine Coulee Project was identified as the best solution. Potential
options to the project that were considered included:

increasing efficiencies through demand management;
developing alternative water supply sources; and

seeking alternative locations for a surface water storage facility once the need for
such a project was justified.

These alternative locations are discussed in more detail in Section 3.2.



31 Maultiple Uses of Water

According to the Applicant, the government of Alberta has made multi-purpose use
the underlying principle of all water resource planning and development and it is the government's
objective to manage the resource to meet diverse needs including domestic, municipal, agricultural,
industrial, fisheries, wildlife, recreation and aesthetics. As outlined in the Application, the Pine
Coulee Project has the following specific multi-purpose objectives:

* increased security of supply for existing municipal and domestic water users,
+ provision of a secure water supply for livestock and irrigation water users;

+ potential expansion of irrigated acreage in the Willow Creek basin to 8,500
hectares,

+ provision of additional water-based recreational opportunities near existing
facilities at Willow Creek Provincial Park; and

+ improving the potential for meeting instream flow needs downstream of the
reservoir, from the perspective of both water quantity and quality.

32 Alternatives to the Proposed Project

The Pine Coulee Project evolved over a number of years during which alternative sites
and project designs were assessed. When Alberta Environment first identified the need to construct
one or more storage reservoirs within the Willow Creek basin, 48 potential sites were identified. The
list was subsequently narrowed to six sites, based on a preliminary assessment of land uses, geology
and hydrology. By 1985, four sites were considered as candidates for the development of a water
storage reservoir in the Willow Creek basin. In addition to the off-stream dam site described in the
Application, three on-stream sites were investigated, including one that would have dammed Willow
Creek just below its confluence with Pine Creek, flooding both Pine Coulee and the Willow Creek
valley. Preliminary studies conducted on behalf of the Planning Division of Alberta Environment
evaluated and ranked the potential impacts of creating reservoirs at the four locations on wildlife,
fisheries, geology, soils and land uses, historic resources and water quality. The off-stream Pine
Coulee site was ranked as the site least vulnerable to impacts on wildlife, surface erosion and historic
resources. The on-stream site would have flooded Willow Creek Provincial Park and destroyed an
active heron colony site and other wildlife habitat. The decision to select the off-stream Pine Coulee
site was announced December 16, 1988.

In developing the Application for the Pine Coulee site, PWSS considered various
within-project alternatives regarding roads, fishery issues, recreation, capacity, drainage concerns,
archaeological and historical resources, operating plans and dam design. All of these issues were the
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subject of considerable public discussion prior to and during the hearing. Road issues discussed
included cost, access, privacy, school bus routes, commerce and routing across and around the
reservoir. Fishery issues included the development of a cold-water fishery, the need for a fish ladder,
mmmmwauwmmuma.mmﬁrmy
Recreation matters considered were the number and location of boat ramps, the level of development
of the associated park, the impact of reservoir and causeway design on boating and other recreational
opportunities, and road access opportunities to the historic sites. In the initial design of the project,
the storage capacity of the reservoir and the size and location of the dam and associated structures
were evaluated. The full range of alternatives for dealing with potential seepage was addressed,
including monitoring, drainage, land purchase and relief wells. Operations issues included instream
flow needs (IFNs), irrigation allocation, riparian vegetation and the fishery.

33 Ability of the Applicant to Implement the Proposed Project

The proposed Pine Coulee Project would be constructed by Alberta Public Works,
Supply and Services and would be operated by Alberta Environmental Protection. The Panel notes
that PWSS is responsible for many projects in Alberta and was responsible for the design and
construction of the Oldman Dam, a project costing almost 10 times as much as the project under
discussion. The Panel also notes that Alberta Environmental Protection operates the Oldman Dam
and many other major water management projects. Given the experience of the two responsible
departments, the Panel believes that the Applicant has the ability to design and construct the proposed
project and that the proposed operator would also have the ability to carry out the operational aspects
of the facilities.

The Panel notes as well that the two departments are involved in the design,
construction and operation of the proposed project and act on behalf of Her Majesty the Queen in
right of Alberta. For the Panel's purposes, it will adopt the view that the government of Alberta will
be the entity responsible for the design, construction and operation of the proposed project. Where
convenient, the Panel will refer to the specific department involved in various phases of the project
but such references are not intended to imply that the obligations of the government of Alberta for
the project are divisible nor does the Panel adopt the view that the commitments of PWSS are binding
only on that specific agency; rather, as indicated in the hearing, commitments made by PWSS were
made on behalf of the government of Alberta.

34 Economic Viability

The Panel considers the economic viability of the project as one element in
determining whether a proposed project is in the public interest. The Panel believes that its function
in this regard is completely independent of the actual financing of an approved project. The Panel's
duty is not to determine whether the Alberta Government should invest public money in a project that
receives approval. The Alberta Government has the authority to make such a determination. If the
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Panel finds a project is in the public interest, it does not commit the Alberta Government to investing
public funds in the project. Nor does an approval of a Panel necessarily pre-empt any further decision
by the Alberta Government about a project, including decisions regarding its financing. The NRCB
Act makes it clear that the NRCB approval is one of many approval processes.

If the NRCB does not approve a project, the question of the Alberta Government
financing all or part of that project will never arise. It is open to the NRCB to deny a project that is
not in the public interest because of the adverse economic or other effects it could have.

The Panel believes that in considering potential economic effects of reviewable
projects, it should also consider the return on public investment if the issue is relevant and if the
proposed public investment is significant. The Panel notes that the issue of economic viability - the
return on public money from particular projects, particularly in the context of infrastructure support -
has been raised in previous NRCB hearings. The public is concerned about the use of public funds
and public resources. The Panel believes it is appropriate that such concerns be heard and fully
considered in its reviews of proposed projects.

In its previous decisions, the NRCB has considered the matter of the economic
viability of a proposal and, although the current Application differs from private sector applications
that would be financed from a purely private risk perspective, the Panel believes that it should
consider the economic viability of a publicly funded project.

Where the financing of the proposal was dependent on government financial support,
the NRCB has, in Decision Report 9201 regarding a recreational and tourism project, made the
observation that it:

...believes investment criteria vary according to whether the investor is a private
corporation seeking a 'return' on private capital or whether the investor is a
Government seeking a ‘benefit' on public funds. Expectations from investors in the
private and public sectors are so different, given their differences in motive for
investment and investment objectives, that completely different evaluation methods
are often used to determine a project's viability. Private sector investors will often use
return on investment criteria. Public sector investors often use a cost/benefit
technique when considering alternative investments. The Board recognizes that any
comparison between an investment by a private investor and an investment by a public
sector investor involves comparing ‘apples’ and ‘oranges' to some degree.

During the hearing, the Panel heard from a number of participants that one criterion
to be used in relation to a public investment was whether or not the benefit/cost ratio resulting from
an economic analysis was greater than one; or alternatively, whether the internal rate of return
resulting from the benefit/cost analysis fell between four and 10 percent. It was observed that these
different measures would convey slightly different information and that, in part, “..it depends on
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whether what you are trying to do is get a return at least as high as alternative public investment.”
If this is the case, then it was stated that the public decision maker would want to use benefit/cost
ratio because then the standard to be applied is whether or not the proposal reaches a benefit/cost
ratio greater than one. The Pine Coulee Coalition stated that if the public decision maker is asking
whether or not there is some positive return, then the internal rate of return may be the appropriate
standard, even though the ratio of benefits to costs might be less than one, suggesting that the project
might be less economically efficient.

Although there appeared to be agreement among participants as to the criteria to be
applied to economic decisions associated with a publicly funded project, there was less agreement as
to whether or not the Application met the criteria. The Applicant's benefit/cost analysis yielded a
benefit/cost ratio for the proposed project of approximately 0.90 with an internal rate of return of 5.7
percent using a mid-point discount rate of seven percent.

According to the Applicant, a return of four to 10 percent is generally considered to
be acceptable for public investments. Despite the participants’ disagreement as to whether or not the
Application meets a criteria that would affirm its economic viability, the Panel believes that there is
sufficient evidence for it to consider the matter in more detail. The Panel recognizes that, regardless
of its findings on the economic viability of a particular publicly funded project, a decision on whether
to proceed with the financing of a specific proposal would have to be weighed by other decision
makers, who would consider the relationship and priority of the particular project within broader
public investment objectives. The Panel further recognizes that there are many non-quantifiable,
qualitative and non-economic variables associated with determining whether an application is
generally in the public interest. These other variables will be weighed in the Panel’s decision.

The Panel has considered the reasons for the proposed project provided by the
Applicant as well as the views of the participants. The Panel accepts that some form of water
management action is required for the basin and that there is a need to improve the potential for
meeting in-stream flow needs in Willow Creek, particularly downstream of the proposed reservoir,
from the perspective of both water quantity and quality. The Panel also accepts that there is a need
to provide increased security of supply for existing municipal, domestic, livestock and irrigation water
users. The Panel also recognizes that the existing moratorium on new water rights in the basin has
curtailed irrigation expansion in the basin, and many potential irrigators in the basin have filed water
nglnupplicmons

The Panel has also considered the reasonable alternatives to the proposed Pine Coulee
Project. The Panel is satisfied that the water management options within the basin have been
appropriately examined through a public planning process that included consideration of both
structural and non-structural alternatives to meet the needs of the basin residents. The Panel
particularly notes that many local participants affected by the proposed project were in agreement that
the Pine Coulee Project would be preferable to other water management projects that have been
considered for the basin.
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The Panel notes that alternative locations for the project and a variety of within-
project options have been extensively examined through an open planning process involving the
public. The Panel is satisfied that the relevant options have been considered. The Panel, in later
mﬁmuoftﬁskepomﬁﬂhdiwemvicmmthemuofuﬁﬂﬁn-projeadmivudmh

The Panel does not believe that the ability of the government of Alberta to design,
construct, and operate the proposed project is an issue for the participants and the Panel is satisfied
that the Applicant has the ability to implement the project.

Therdachnwledaesthudtemmaofﬁnecommcwabdnyofthepmpond
project is a major issue among some participants and that the views of the participants on this matter
are not all in agreement. Given the nature of the views expressed, the Panel believes that there is
sufficient evidence to warrant proceeding with a more detailed consideration of the matter. The Panel
has noted that the economic viability of the proposed project is one of a number of factors that the
Panel believes that it should have regard for and that quantifiable economic analysis must be
considered along with non-quantifiable, qualitative and non-economic variables. The Panel has also
noted that any decision to proceed with the financing of a proposed project that might receive an
approval from the NRCB, is a separate and independent decision that would not be made by the
Panel.



4. WILLOW CREEK BASIN WATER MANAGEMENT

The Panel believes that it must have regard for the entire Willow Creek basin and the
sustainability of the riverine ecological resources of the basin, taking into consideration existing and
future use of those resources. This section of the Report focuses upon water management in the
Willow Creek basin. The sustainability of the ecological resources of the basin are considered
through a discussion of the concept of instream flow needs and its application to the riverine ecology
of Willow Creek. The second part of the discussion focusses upon the planning and management of
water resources for existing and future uses, within the context of the requirement for a sustainable
riverine ecology for the Willow Creek basin.

The sustainability of the riverine ecological resources of the basin has been expressed
in the Application in terms of the concept of instream flow needs, which in tumn are used as a
framework for the preliminary operating plan. The Panel believes that it would be helpful to consider
in some detail both the basis for the preliminary operating plan, and the plan itself, before proceeding
to examine the effects of the proposed project. Therefore, the Panel will consider these matters on
effects in subsequent sections of this Report.

4.1 Instream Flow Needs
The Panel’s discussion of instream flow needs includes the following:

* the characteristics of the Willow Creek basin, such as the underlying climatic
features of the region, the influence of the headwaters in the Eastern Slopes and
the foothills and the associated variations in seasonal and annual flows;

* the historical development of the basin and the associated conditions that affect
water supply and sustainable development, including the water demands of
municipalities, and the development of flow regulation at Chain Lakes, domestic

* the water policies and programs that govern the regulation of flows within the
basin; the concept of instream flows and the relationship to operational plans for
flow regulation; the specific instream flow criteria that are proposed as part of the
Application before the Panel;, and a qualitative comparison of the instream flow
criteria to various policy and program requirements.

4.1.1 Willow Creek Basin Characteristics
Willow Creek, a tributary of the Oldman River, drains an area of approximately 2,500

square kilometres and is part of the South Saskatchewan River basin. Willow Creek drains a foothills
region with headwaters originating on the eastern slopes of the Livingstone Range, flowing easterly
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to the north of the Porcupine Hills and southeasterly along the Porcupine Hills/prairie transition to
join the Oldman River. Ten percent of the drainage basin is located in the Rocky Mountain region,
65 percent in the foothills and 25 percent in the plains region. Willow Creek primarily drains the
northerly portion of the eastern lee slopes of the Livingstone Mountain Range, the Porcupine Hills,
and the associated foothills formation, so the creek has highly variable seasonal and annual flows.
Without the winter storage capacity typical of west-facing slopes, Willow Creek flows quickly reflect
low precipitation periods. Flood flows as high as 592 cubic metres per second have occurred, yet
during low winter flow the creek has frozen and during summer drought it has gone dry. Annual
yield is extremely variable, ranging from a low of 11,100 cubic decametres (1988) to a high of
261,500 cubic decametres (1953), with a mean value of 93,750 cubic decametres at the proposed
diversion site (see Figure 4.1). The total annual basin yield has been as low as 14,785 cubic
decametres during the period of record. Seasonal variation in flow rate is also high, with about three-
quarters of the yearly flow total occurring from April to June and two-thirds of the yearly total
occurring in May and June for a high flow year.

The annual water volume varies from 13 to 210 percent of the mean value of 138,680
cubic decametres. This large variation in annual flow is further complicated by the variable seasonal
distribution of this flow, with more than 60 percent occurring during a short spring runoff period that
be extremely low. Irrigation demands occur throughout the summer and are highly dependent on the
amount of precipitation.

In the upper basin, there are water consumption demands for livestock and domestic
requirements. In the prairie reaches, there are also municipal and irrigation requirements. As of
October 1991, 76 water licences had been issued along Willow Creek and its tributaries with a total
allocation of 14,872 cubic decametres, including 1,630 cubic decametres to meet the municipal needs
of Granum and Claresholm and 13,242 cubic decametres for the irrigation of 3,280 hectares of land.
(See Granum Area and Willow Creek basin Map 1.2).

412 Basin Development History

For nearly the past 100 years, the basin has been settled and developed for agricultural
purposes with grazing in the foothills and farming on the prairie. According to the Application, low
flows have historically led to the loss of municipal water supplies in the winter and restriction on
irrigation during summer droughts. The sustainability of agricultural development and human
settlement in the Willow Creek basin has been directly linked to the availability of a secure and stable
water supply.



FIGURE 4.1

WILLOW CREEK BASIN

Annual Yield at Pine Coulee Diversion

Source: PWSS Application 9401
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The first municipal water diversion was initiated in 1904, The Town of Claresholm
began investigating the use of Willow Creek for municipal use in 1909. The Chain Lakes facility was
built in 1964 and became operational in 1966 to resolve the then-current water supply problems.
Even the Chain Lakes Reservoir, constructed to supply water during summer drought and winter low
flow, could not adequately overcome winter icing problems or high summer conveyance losses. The
supply problem was exacerbated by subsequent expansion of irrigated acreage and cattle operations
and by drought conditions in the 1980s. To address municipal supply problems, the towns of Granum
(1984) and Claresholm (1989) constructed local municipal water supply reservoirs. These
communities now have sufficient storage to satisfy four months of winter demand or two months of
summer demand but these supplies do not allow for the development of significant future commercial

and light industrial activity.

Irrigation in the Willow Creek basin dates back to 1891, when free flood irrigation
projects were developed in the upper basin. This was largely abandoned by the 1920s. In the 1950s,
the innovation of centrifugal pumps made irrigation practical. Further mechanization, higher land
values and improved sprinkler systems led to requests for 30 more irrigation licences in the 1970s,
with attendant increases in the size of irrigation projects. Irrigation activities in the basin depend
upon drawing water directly from Willow Creek and is different from other irrigation activities in
organized districts which generally rely upon headworks canals for water conveyance. Consequently,
irrigated lands in this basin are located along the Creek (see Map 1.2). The first recorded irrigation
supply shortage occurred in 1977. Chain Lakes Reservoir, influencing only 25 percent of the mean
natural flow in the total basin and capable of providing a year-round flow of 0.28 cubic metres per
second, was too small to be of major benefit to downstream irrigators. The receipt of 37 additional
applications in the first five years of the 1980s resulted in the Controller of Water Resources placing
a moratorium on further irrigation expansion in January, 1986. Coincidentally, six consecutive years
of forced irrigation shutdown occurred from 1984 to 1989. Members of the farming community told
the Panel that pressures for irrigation requirements continue with more potential users filing

In the 1930s, the construction of stockwatering dams was initiated in the basin with
the assistance of the Prairie Farm Rehabilitation Administration. This now accounts for 670 cubic
decametres of licensed allocation.

The completion of municipal storage reservoirs in 1988 led to a request to shift winter
releases from Chain Lakes Reservoir to mid-summer. Emergency releases from Chain Lakes
Reservoir and the Lethbridge Northern Irrigation District canal, which crosses Willow Creek south
of Claresholm, buffered the shortages. However, even with Chain Lakes Reservoir winter releases,
19 of 70 stockwater users reported winter flow problems and consequently Chain Lakes Reservoir
operation was not changed. Figure 4.2 shows the history of water use in the basin.



Licensed Uses (acre-feet)

FIGURE 42 CHANGES IN LICENSED WATER USE IN THE WILLOW CREEK BASIN FROM 1908 TO 1983 (FROM FIGLUILZZI 1985).

Source: PWSS Application 9401
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Each combination of seasons produces unique flow patterns. There is insufficient
storage to offset known flow variability and provide for the established demand in the Willow Creek
basin. Chain Lakes Reservoir management has been complicated by the five-to-10-day response lag
time between the reservoir and the Oldman confluence. Beaver dams impede flow, but during
drought conditions they benefit riparian vegetation, fish and their predators. The regulation of flow
by beaver dams aids aquifer recharge and provides water sources for wildlife. Ice damming in the
winter has led to flow blockage, fish kills and loss of municipal supply and has required chinook
conditions to re-establish flows. At the present level of consumption, all consumptive demands can
be met at a flow of two cubic metres per second or higher at the Claresholm measuring station.

The past 15 years have seen frequent drought conditions. A year with a dry winter
and spring typically leads to the following chain of events:

* stockwatering dams and dugouts do not fill; exposed ground dries delaying forage

* temporary pumping programs move water to rangeland dugout storage,
* irrigation demand starts in early April;

¢ the combined high demand of irrigation and stockwatering causes supply
shortages,

* requests are made to release water from the Chain Lakes Reservoir and to breach
beaver dams on tributaries;

*  Chain Lakes Reservoir storage is evaluated to determine possible surplus over the
next year or more; and

* surplus volume, if any, is made available and a schedule of delivery is determined
based on assessed risk (at maximum, total available is less than 20 percent of the
allocated irrigation licence volume).

From 1983 to 1986, Alberta Environment, in consultation with the Local Volunteer
Advisory Committee, conducted water supply feasibility studies within the Willow Creek basin. They
concluded that an off-stream reservoir at Pine Coulee would provide the most appropriate solution.
experience water shortages one year in eight at full expansion. Existing licence holders would go
from the current one in two or three year shortfall to no shortfall.

Pine Coulee is a former glacial meltwater channel linking to the Willow Creek Valley.
The climate in the proposed project area is characterized as semi-arid continental with an annual
average precipitation of 419 millimetres and an annual average potential evaporation of 762
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millimetres. Pine Creek is an intermittent stream in Pine Coulee, has a drainage area of about 110
square kilometres and flows into Willow Creek. The proposed reservoir would be located off-stream
of Willow Creek with no appreciable sedimentation to limit its life. The selection of an off-stream
storage site that is subject to minimal sedimentation improves the sustainability of the project. With
ongoing maintenance, the earthen embankment dam would have an estimated life of more than 100
years and the diversion structure and canal and the outlet channel would have estimated lives of more
than 50 years. Periodic rehabilitation would extend these periods.

413 Water Management Policies and Programs

The water management policies and programs that provide the context for the
proposed Pine Coulee Project were briefly highlighted in Section 2 of this Report and are outlined
in more detail here.

In Alberta, multi-purpose use is the principle governing the use and management of
all water, including domestic, municipal, agricultural, industrial, fisheries, wildlife, recreational and
aesthetic uses of water, and this policy applies in the Willow Creek basin. Within a basin, two levels
of instream flow requirements are to be established for each stream segment or reach: minimum and
preferred flows. Minimum flows are to be maintained to protect basic water quality and instream
flow needs. Regulated streams are to be managed to meet preferred instream flows most of the time.
During low runoff periods, water shortages will occur and instream flows will occasionally drop
below the preferred level. On regulated streams in Alberta, projects are to be managed so that the
instream flows drop to minimum levels only for short periods of time under drought conditions.
Existing water rights are to be respected and any licence may contain conditions limiting the amount
of water that may be diverted and used when it becomes necessary to maintain instream flows. Also,
water will be reserved when a predetermined level of allocation to licensed users and instream flow
requirements has been reached. A system of preferential use will determine further allocation of
water.

414 The Concept of Instream Flow Needs

To implement the policies established for the South Saskatchewan River basin that
apply to Willow Creek, a number of initiatives have been taken to develop the instream flow needs.

The Panel understands that the instream flow needs program is a new initiative that
will continue to evolve and that the policy regarding instream flows is under consideration in the
context of the review of the Water Resources Act. This circumstance of new and developing policy
will be taken into consideration by the Panel in its deliberations, however, the Panel notes that the
South Saskatchewan River Basin Water Management Policy is fully in effect and applies to the basin
in which the project is proposed. The Panel believes that it is appropriate to have regard for the work
in progress so that it can take such matters into consideration. This is particularly true of the work
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of the Alberta Instream Flow Needs Task Force (IFN Task Force). The Panel reviewed their April
1993 report entitled Instream Flow Needs and Water Management Planning in Alberta. Because
the matter of instream flows relates to evaluating the effects of the proposed project in the Willow
Creek basin, the Panel will review in some detail the current approach to instream flow needs analysis
adopted by the IFN Task Force (see Figure 4.3).

With respect to sustainable aquatic ecosystems, the IFN Task Force defined instream
flow needs as quantities of water and water quality conditions needed to meet the demands for
instream uses of water and to protect both the aquatic and riparian environments . The current trend
in instream flow need analysis is toward relatively complex specifications that recognize varying
seasonal requirements as well as natural variability of stream flows and water quality. In areas like
the Willow Creek basin, where water resources are extremely variable, erratic and often in short
supply, it is desirable to identify the maximum amount of water that can be withdrawn for
consumptive uses while ensuring that an acceptable level of aquatic and riparian environmental
protection is maintained and that demands for other instream uses are considered. The IFN Task
Force also indicated that it is important to identify what instream flows are required for long-term

The IFN Task Force took the view that in developing strategies for management of
water resources, it is important to separate the determination of IFN from the specification of water
allocations in a water management process. The Applicant stressed a similar position in presenting
its operating plan based on its analysis of instream flows. The reason given for this separation is to
ensure that IFN specifications can be developed that are fully protective, and based on sound
scientific analysis and include estimates of what is required for protection of both instream uses and

The primary objective in undertaking instream flow needs (IFN) studies, according
to the IFN Task Force, is to determine the instream flow regime and water quality conditions
necessary to protect the various components of the aquatic and riparian environments and the
processes of interaction among them. These are the conditions necessary to maintain sustainable
riverine ecosystems. Ideally, determining instream flows needed to maintain ecosystems involves
evaluation of the requirements and tolerance limits for each of the biological components of the
system, as well as consideration of the interactions among them. When addressing environmental
protection IFN, elements that need to be considered include fish, benthic invertebrates, algae, aquatic
plants, riparian vegetation, wildlife, stream hydrology, water quality and geomorphological processes.
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For the aquatic community, the primary physical and chemical factors are stream flow
conditions, various aspects of water quality and physical channel characteristics. Water quality is
strongly influenced by the volume of flow in a stream such as Willow Creek, and understanding of
the relationship between water quality and water quantity is essential for evaluation of instream flow
needs. Also of particular importance in the case of Willow Creek is the relationship between water
quality and the health of the aquatic and riparian communities. There are two aspects to the flow
needs of riparian vegetation: the instream flows needed to maintain existing vegetation, and the high
flow events needed for riparian forest regeneration and succession.

IFN for sportfishery management include specific physical habitat and water quality
requirements of the priority sportfish species as well as the need to maintain an ecosystem that can
support the fish populations. Sportfishery management objectives may be to encourage establishment
of non-native species, to increase production of preferred species over those that would prevail under
natural conditions, or to reintroduce native species.

IFN for other direct human uses are defined by the management objectives for such

Full environmental protection for sustainable riverine ecosystems is considered by the
IFN Task Force to be the provision of stream flow and water quality conditions sufficient to support
the community of native species, to maintain intact the basic structure and function of the ecosystem
with no permanent changes in productivity of key components, and to sustain populations and the
ecosystem over the long term. In some instances with extreme variability, such as occurs in Willow
Creek, natural conditions can impose stresses on components of the ecosystem. Full protection
criteria need not be stress free, but should create no greater stress than would prevail under natural
conditions. The concept of full environmental protection is intended to be interpreted in the context
of the dynamic nature of ecosystems and natural spatial and temporal variability. The IFN
requirements for full protection are stream reach-specific and may vary seasonally and from year to
year.

The IFN Task Force has adopted five levels of protection, as shown on Table 4.1.

PWSS stated that both the current and proposed water management legislation contain
mechanisms to provide for IFN allocations. These include terms and conditions on consumptive use
licences in the existing legislation, and a Crown licence for IFN having priority over consumptive use
licences, under the proposed new Water Resources Act. The new Act, according to Alberta
Environmental Protection, will provide new opportunities for the establishment of IFN and for the
concept of water sharing. PWSS also explained the definition of instream flow objectives proposed
in the new policy and legislation. As discussed in Section 2 of this Report, the Willow Creek projects
are part of a larger water planning initiative in the South Saskatchewan River basin. PWSS stated
that water quality IFN it had specified for particular months could be taken as minimum flows as fined
by the South Saskatchewan River Basin Water Management Policy.
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TABLE 4.1 LEVELS OF ENVIRONMENTAL PROTECTION

The following levels of protection are intended to be used as guidelines for specifying the level
of environmental protection achieved by cach alternative water management plan. It is recognized that it may
not be possible in every instance to precisely identify a level of protection. Uncertainty about the level of
protection that would be achicved should be reflected by indicating a possible range {¢.g., between Level 2(a)
and 2 (c)}. Five levels of protection are described, with sub-categonies under levels 1 and 2:

Level 1. The natural ecosystem is maintained with native species, and with the basic structure and
function intact.

(a) There is no significant change (i.c., outside the range of natural fluctuations) in the
productivity of key components.

(b) There is some impairment or enhancement of one or more key components, but changes in
productivity are temporary or occasional and are not sufficient to destabilize the system to

© There is some permanent impairment or enhancement of one or more key components.
Changes in productivity are not sufficient to destabilize the system to the point that the
basic structure and function are altered.

Level 2. An altered but functionally equivalent ecosystem is maintained. The specics composition of the
community is altered but the same functional components are represented (i.c., the same type
of community remains).

(a) Productivity of key components remains similar to that in the unaltered system.
(b) There is some impairment or enhancement of one or more key components, but changes in

productivity are temporary or occasional and are not sufficient to destabilize the system to

© There is some permanent impairment or enhancement of one or more key components.
Changes in productivity are not sufficient to destabilize the system to the point that the

Level 3, An altered and functionally different ecosystem is maintained. There are significant changes
in the basic structure and function of the ecosystem but a new healthy, viable, and diverse
b e gt
Level 4. Certain specified human uses only are protected. There is no provision for maintenance of a
stable ecosystem.
Level 5. There is no protection of any instream uses or values.

Source: Adapted from Instream Flow Needs and Water Management Planning in Alberta,
Draft, April 19, 1993 (Exhibit 67)
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415 Instream Flow Needs in Willow Creek

For its purposes, the Panel identified the following descriptions for the various reaches
or segments of Willow Creek:

¢ Reach | - from the headwaters of Willow Creek to the Chain Lakes Reservoir;
* Reach 2 - from Chain Lakes Reservoir to the proposed diversion weir,

* Reach 3 - from the proposed diversion weir to the proposed Pine Coulee
Reservoir outlet,

* Reach 4 - from the Pine Coulee Reservoir outlet to the mouth at the Oldman
River,

The reaches are shown in Figure 4.4,

PWSS has adopted instream flow need analysis as a basic component of its proposed
project. The proposed operating plan for the works is based on the analysis of IFN. Table 4.2
summarizes the PWSS findings about instream flow needs.

The issue of water quality as it relates to hydrology and fisheries was discussed
during the hearing. Water quality objectives are defined in the Application through minimum IFN
values for water quality and recreation. The objectives used in the evaluation by PWSS were a
compilation of water quality objectives derived from the Bow River Water Quality Task Force, from
federal government criteria and from provincial criteria used in the South Saskatchewan River Basin
Plarming Program.

The Application includes an instream flow analysis, including a summary of the
methods and results from studies used to determine the IFN for Willow Creek. A water quality
monitoring program was carried out in 1990-91. The Applicant stated that, compared to federal and
provincial water quality guidelines, the data indicated that general water quality guidelines for the
protection of freshwater aquatic life were met for most parameters and failed them for dissolved
oxygen, aluminum, chromium, copper, iron, lead and phenols. The report states that for the Willow
Creek IFN, sportfish were used as indicators for assessing aquatic environment protection. Different
sportfish and their life stages would have different requirements. For Reach 2 above the Pine Coulee
diversion weir, trout were selected as the indicator species; pike and walleye were selected for Reach
4 below Pine Coulee outlet. The analysis of water quality requirements for sportfish focused on
temperature and dissolved oxygen. Because temperature and dissolved oxygen in Willow Creek
below the Pine Coulee Reservoir outlet (Reach 4) were considered by PWSS to be unsuitable for
trout, trout habitat studies were restricted to Reach 2 above the proposed diversion.
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TABLE 4.2 SUMMARY OF INSTREAM FLOW NEEDS

Component Location Instream Flow Need
Fisheries Upstream of the Pine Fish Rule Curves*
Coulee Diversion
Downstream of the Pine 0.4 cms June 15 - June 30
Coulee Diversion 0.8 cms July 1 - Aug. 31

0.4 cms Sept. 1-0Oct. 15

Recreation Through Willow Creek swimming, wading up to 2 cms**
Provincial Park tubing, rafting > 2.0 cms
Water Downstream of the Pine 0.4 cms June 15 - June 30
Quality Coulee Diversion 0.8 cms July 1 - Aug. 31

0.4 cms Sept. 1-0ct. 15

Riparian I)  maintenance of major spring flood events
Vegetation ii)  maintenance of the natural timing when floods occur
and Wildlife iii)  rate of decline of flood stage should not exceed 4 cm/day
iv)  during periods of low flow in July and August, minimum
summer flows should not be less than 80% exceedence flow

. The “Fish Rule Curves” largely indicate that natural flow are required for the fisheries IFN.
However, during spring flooding the fisheries IFN falls below natural flows to 5.66 cms (200
cfs). During periods of high flows in the fall, the fisheries IFN may also fall below natural
flows to a maximum of 5.66 cms.

**  For typical recreational activities such as swimming and tubing, flows up to 2 cms (70 cfs) are
acceptable. Velocity becomes a limiting factor for swimming at flows near 2 cms, while the

Source: Adapted from PWSS Application 9401
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Flows based on fishery requirements are only supplied during certain periods in Reach
2 of the creek upstream of the proposed diversion, under both current and proposed conditions. For
Reach 4, the IFN for water quality is based on pike and walleye.

Additional evidence supplied by the Applicant indicated that the water quality criteria
for cold-water fish species, based on dissolved oxygen and temperature, could extend down to
Claresholm under conditions created by the project. This would add a further 20-kilometre stretch
downstream from that stretch found suitable for trout in Alberta Environmental Protection's scientific
evaluation carried out as part of its IFN determination. Oral evidence indicates that with releases to
meet the irrigation needs, stream temperatures required for cold water fish would likely be maintained
at or below 22 degrees Celsius between the reservoir outlet and Claresholm. The PWSS expert
mentioned the possibility that there would be other factors detracting from the trout habitat value for
this reach, such as good rearing habitat for juveniles.

Information submitted by PWSS during the hearing examined the effect on irrigation
of meeting fishery objectives in Reach 2 upstream of the proposed site. This would require the Chain
Lakes Reservoir to be operated in a mode other than that contained in “the recommended Pine
Coulee Project preliminary operating plan” selected by PWSS for this Application. Operating the
Chain Lakes Reservoir to satisfy the fishery objectives for Reach 2 above the Pine Coulee Project
would have two primary impacts. It would alter the low levels in the Chain Lakes Reservoir during
periods of low runoff, resulting in a low level five metres below the desired minimum level of 1,295.5
metres. There would also be an increase in the deficits projected for irrigation water in extreme
drought years when flows are augmented by summer releases from Chain Lakes Reservoir. However,
the simulation does indicate that fish requirements could be satisfied if these limitations were
acceptable.

In considering the intent of the IFN Task Force and the status of the IFN assessment
for Willow Creek, the Application states, “The IFN that has been determined by this process was
based on the best information and technology available. In the future, better data and new
information may result in adjustments to the flow values described in the following section.” Also,
the Panel notes that the document Water Management in the South Saskatchewan River Basin states,
“First priority in establishment of these flow amounts should be given to reaches where flows are
currently thought to be critical (where moratoria exist) and/or where storage or diversion works are
in the planning phase.” It mentions that Willow Creek would be such an area. “The portion of
instream flow amounts associated with water quality assurance should provide an excess of
assimilative capacity as a buffer to cope with unanticipated events...A portion of the annual flow that
is available for consumption after meeting existing and anticipated instream flow needs should be
reserved, unlicensed, for future growth and development needs.”

The impact of the proposed project on riparian IFN was discussed in the Application.
In Reach 4 downstream of the proposed project, there would be a minor effect on the magnitude of
major floods and subsequent rate of river stage decline, resulting in minor impacts on seedling
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establishment and first-year seedling survival for such species as riparian poplars. This impact could
be mitigated by augmenting low summer flows with releases from the proposed reservoir.

The Panel believes it is important to understand both the conditions that would exist
under natural flow conditions in Willow Creek relative to IFN, and the conditions that currently exist
in the creek. For example, under natural flow conditions that existed upstream of the proposed
project in Reaches 1 and 2 before the Chain Lakes Reservoir was developed, IFN would be expected
to be met for all criteria, even though in some years the natural conditions would result in some
significant stress to natural systems. Under existing conditions, reflecting the current operational
strategy for the Chain Lakes Reservoir, the IFN for fisheries are not met in Reach 2 immediately
below the Chain Lakes Reservoir during low flow conditions. The Panel heard some evidence about
other factors, such as cattle grazing, that have also had some effect on the riparian and instream
conditions in Reach 2.

In Reach 3, from the diversion works to the outlet from the Pine Coulee Project, the
IFN based on human use (recreation at the park) are nearly attained under existing regulated flow
conditions. Also in Reach 3, from the proposed weir downstream to the outlet of the reservoir, the
IFN specified for maintenance of water quality for sportfish are met 71 percent of the time under
natural conditions and 63 percent of the time under existing conditions.

In Reach 4, downstream from the Pine Coulee Reservoir outlet, the IFN for water
quality for sportfish are met 73 percent of the time under natural conditions and 57 percent of the

The conditions that would prevail in Willow Creek under natural flow conditions, and
the existing conditions which reflect the current operating plan for Chain Lakes Reservoir, are such
that the IFN identified in the Application are not met in specific reaches for particular components
of the proposed IFN, as indicated above. The Panel believes that recognition of this existing situation
of less-than-required water quantities for sustainable riverine ecosystems is important to its
consideration of the proposed Application. This is particularly significant because the Panel also
recognizes that there have already been significant allocations of water for domestic, stockwatering,
municipal, and irrigation requirements that must be respected under the current policies that apply
to the Willow Creek basin.

As described earlier in the discussion of the historical development of the basin, there
are already serious water management problems that must be addressed in the context of the
sustainability of existing development before further allocations can be considered. Recognition of
this situation as it relates to the sustainable development of the Willow Creek basin by the Controller
of Water Resources resulted in the current moratorium on further water allocations in the basin,
pending consideration of the current Application.
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42 Water Management Planning

The preceding discussion has examined in some detail the basis for the preliminary
operating plan set forth in the Application as it pertains to the concept of IFN. The discussion now
turns to the water management planning considerations reflected in the Application. In particular,
the Panel will address the recommended water management plan in terms of the operating plan itself,
regulatory requirements.

421 The Proposed Operating Plan
As discussed in Section 3, the Pine Coulee Project has the following multi-purpose

* increased security of supply for existing municipal and domestic water users,
* provision of a secure water supply for livestock and irrigation water users;

* potential expansion of irrigated acreage in the Willow Creek basin to 8,500
hectares (21,000 acres),

* provision of additional water-based recreational opportunities near existing
facilities at Willow Creek Provincial Park; and

* improving the potential for meeting instream flow needs downstream of the
reservoir from the perspective of both water quantity and quality.

To accomplish these objectives, a specific operating plan was prepared for the project,
using a water resources management simulation model and data from the historical water records
over a 77-year period. The summary of the operations plan is contained in Table 4.3.

covered during the hearing. Groups expressing an interest in water volumes included the Willow
Creek Imrigators Association, the Public Advisory Committee, the Pine Coulee Coalition, the Peigan
Nation, Trout Unlimited Canada, local municipalities, the federal government and Alberta
Environmental Protection. The discussion of water volumes in Willow Creek was closely tied to
water quality because water quantity is limited on both a yearly and seasonal basis. Consequently,
the issue of adequacy of supply for sustainable development requires the concurrent consideration
of fisheries, agriculture and irrigation, municipal, recreation and other uses.
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TABLE 4.3 SUMMARY OF OPERATIONS OF MAJOR CONTROL STRUCTURES
IN THE WILLOW CREEK BASIN (SOURCE: ALBERTA ENVIRONMENT 1992).

Structure Operation Plan

Chain Lakes Winter releases vary between 0.283 and 0.425 cms
(No change in current operations) | between November and March depending on ice cover
and temperature conditions.

No summer release between April and October*

Pine Coulee Diversion Divert when flow greater than:
0.283 cms March 1 - May 21
10 cms  May2l - June 28
20 cms  June 29 - September 7
04 coms  September 7 - October 15
No diversion during winter from November to February

Pine Coulee Reservoir Full Supply Level 10525 m

Irrigation Drawdown 1044.0 m

Minimum Reservoir 10420 m

Operation releases as required to meet downstream
water demands.

Headworks Canal A special authorization may be granted in an exceptional
situation for a flow release

* Current operations include provision for summer releases under drought conditions if there is
sufficient water available. In the proposed operating plan simulation, releases were made to meet the
IFN during several years when Chain Lakes was above 1295.5 m and Pine Coulee Reservoir was at
1044.0 m (irrigation minimum).

Source: Adapted from PWSS Application 9401
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The Willow Creek Irrigators Association (the Irrigators Association) represented its
need for a stable water supply. This was particularly important during the growing months, when
Willow Creek is often reduced in volume during dry years. The Irrigators Association supported
maintaining IFN flows as a condition of the proposed project, even though this could mean less than
optimal water supply for its members. It emphasized the importance of cooperation in allocating the
available water for the use of its members, and referred to its past efforts in this regard. It expects
to work with the Controller of Water Resources in achieving a fair distribution of the water resource
available. Current irrigation technologies help irrigators make the most efficient use of available
water, the Irrigators Association said, and pointed to past successes with irrigation, even with
marginal access to water, as an indication of the benefits of this type of project. It saw any
improvement in water supply availability and stability as positive and said that even if the proposed
project would not be capable of supplying 100 percent of maximum allocation requirements, it would
still be desirable. The Irrigators Association presented the concept of relative supply and the need
for operator judgment, based on supply realities, in deciding the nature and mix of crops. In this
respect the Irrigators Association strongly opposed the views expressed by the expert representing
the Peigan Nation that optimum supply requirements should be assured to an irrigator.

The Pine Coulee Coalition’s (the Coalition) position on water allocation as it affects
there is a need to protect fisheries and proposed that no diversion should occur, at any time of the
year, that would reduce flow below the 80 percent exceedence level for the creek, that is, the weekly
flows that would be exceeded 80 percent of the time under natural conditions. It pointed to its
position about the historic status of this creek as an excellent fishery and felt that this condition should
be re-established. According to the Coalition, the water quality IFN proposed by PWSS are not
adequate. It also objected to the quantity of water that would be diverted during spring flows and
felt that a significant portion of the flood flow should be maintained. In this respect, it was opposed
to the operational plan advanced by PWSS, and wanted a riparian IFN as part of the plan.

As operator of the facility, Alberta Environmental Protection (AEP) would undertake
monitoring before full irrigation development in the Willow Creek basin. If this indicated that water
quality criteria were not met, the maximum proposed level of irrigation development in the basin
could be adjusted downward. AEP also stated that IFN would be given priority over irrigation and
irrigation expansion in its assessments. Further, AEP would monitor to determine the need for
operational changes to meet criteria such as IFN and flushing flows. The decision to make changes
to the operating plan would be made by AEP in cooperation with a public advisory group acting as
a watchdog. The proposed new Water Resources Act affects this process by requiring the

implementation of IFN and introducing the ability to transfer licences.
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422 Consumptive Use Allocations

With respect to IFN, the proposed PWSS operating plan takes into account the
existing AEP operating plan for the Chain Lakes Reservoir and recognizes that it does not satisfy the
fisheries IFN in Reach 2 below Chain Lakes Reservoir. The recreational flow specified for Reach 3
of Willow Creek through the park during the peak recreation months of July and August is nearly
attained under the preliminary operating plan and existing regulated flow conditions. In Reach 3,
from Victoria Day long weekend to October 15, the human recreation use IFN criteria would be met
60 to 90 percent of the time. With respect to riparian vegetation in Reach 3, the flows under the
proposed operating plan are somewhat lower during the spring runoff period because of diversions
to the proposed reservoir. Downstream of the project in Reach 4, municipal water supplies for
Claresholm and Granum and the IFN to maintain suitable water quality for fisheries are given priority
in the proposed operating plan. These requirements in Reach 4 are satisfied in all but four weeks
during the 77-year simulation period. Consumptive uses in Reach 4, such as municipal requirements
for Claresholm and Granum would always be satisfied under the proposed operating plan. Riparian
requirements in Reach 4 for domestic and stockwater uses, would also be satisfied.

The ability of the proposed project to meet sustainable irrigation requirements in
Reach 4 is discussed in detail below.

The maximum amount of water impounded during high flow periods, that would be
available for irrigation purposes during subsequent low flow months, would be 37,000 cubic
decametres. At a full irmigation buildout of 8,500 hectares and with a mean water allocation of 418.5
millimetres, total irrigation water use of 35,572.5 cubic decametres would be projected, very close
to the storage potential of the proposed project. Seventeen percent of storage would be retained at
a minimum level of 1,042 metres and would be intended to maintain adequate water quality
conditions for fish survival and for recreational opportunities in the reservoir.

The mean water allocation of 418.5 millimetres compares to an optimum crop
requirement of 610 millimetres for alfalfa and 410 millimetres for cereal crops. Figure 4.5 illustrates
the relationship between crop yield and water use. Irrigation water application is only about 75
percent efficient. Consequently, if one were to assume all alfalfa and only irrigation water sources,
a requirement of 813 millimetres would arise, almost twice the mean allocation of 418.5 millimetres.
PWSS simulated an irrigation requirement of almost 800 millimetres once in the 77-year period of
record, assuming 75 percent efficiency and a 70/30 crop mix of alfalfa and cereal.

This worst case scenario, a drought year during full buildout, with the most demanding
crop, was the source of considerable discussion at the hearing. Based on its experience, the
Applicant, however, only assigns 80 percent of the optimum crop water requirement calculated for
normal farm operations as illustrated in Figure 4.6. The adjusted allocation is shown in Figure 4.7,
including a 450 millimetre cap.
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FIGURE 4.6

Willow Creek Irrigation Water Requirement
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FIGURE 4.7

Willow Creek Irrigation Water Requirement
Annual Diversion at Pump Site
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Data from the Application show that during the 77-year period of record, precipitation
between May 1 and August 31 was at or below a cumulative total of 100 millimetres for 16.9 percent
of the years and at or below 200 millimetres for 58.5 percent of the years.

The Application stated that simulations for the 77-year period of record indicated that
an irrigation requirement of more than 400 millimetres would have arisen for 42 (55 percent) of these
years, an irmigation requirement of more than 500 millimetres would have arisen for 24 (31 percent)
of these years and that an irrigation requirement of more than 600 millimetres would have arisen for
nine (12 percent) of these years. It stated that any water allocation deficit greater than 100
millimetres would have the potential to cause yield loss and that this level of supply failure would not
be acceptable more than 30 percent of the time. These periodic water supply failures would still
occur with the development of the proposed Pine Coulee Project and expanded irrigation
development.

project operator and the water users.

PWSS provided information on reservoir replenishment by simulating the proposed
project conditions over the period of record, 1912 to 1988. Those data indicate that in three years
of the simulation the reservoir was drawn down to its lowest allowable level of 1,042 metres (1984,
1985 and 1988). In four years, it was not able to recover above the 1,046-metre level. In 16 of the
77 years, the reservoir was not able to recover above the 1,051-metre recovery level. The
combination of drawdown and recovery data indicate the ability of the reservoir to satisfy irrigation
demands, assuming that the 77-year modeling scenario is representative of future conditions.
Irrigation demands are also affected by the timing of and net amounts of precipitation in any one year.
Consequently, the effect of the inability of the reservoir to refill one year and supply the maximum
allotment possible in the next year is moderated or exacerbated by the rainfall received. The proposed
operating levels of the reservoir are shown in Table 4 4.

A comparison of the simulated irrigation demands and the simulated reservoir status
data contained in the Application shows that conditions in the mid-1930s (1936) and the late 1980s
(1988) provided the most extreme discrepancies between crop irrigation demand and reservoir
supply. For example, in 1988 the reservoir would have recovered to only the 1,044.5 metre level and
the irrigation water requirement was about 650 millimetres, well in excess of even the maximum
allotment of 450 millimetres.
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TABLE 4.4 PINE COULEE RESERVOIR - OPERATING LEVELS

Operating Level Elevation (m) Capacity (dam”’) (ac-ft)
Full Supply Level 1052.5 50,600 (41,000)
Minimum Irrigation Level 1044.0 13,600 (11,000)
Minimum Operating Level 1042.0 8,600 (7,000)
Outlet Invert 1034.81 500 (400)

Source: Adapted from PWSS Application 9401

Examination of the data provided in the Application on calculated optimum irrigation
water requirements over the 77-year historical record, in conjunction with the Pine Coulee Project
operational simulation, provides an understanding of the ability of the reservoir to satisfy water
demands in the Willow Creek basin (see Figure 4.8). Imrigation water availability depends on storage
in the reservoir available for irrigation purposes and instream flows, independent of reservoir releases,
available during the irrigation season. For at least those years when calculated irrigation water
capacity of the reservoir was less than the drawdown for that year, water was required from the
reservoir for creek maintenance IFN. This situation is noted in 13 years of the period of record used
in the simulation.

In the model, the irrigation requirement in Reach 4 for these years outstripped
reservoir supply. This is consistent with the observation that water from the reservoir was needed
strictly for creek flow maintenance. Consequently, creek flow could not significantly augment the
imigation shortfall. Data show that there were 13 years when rainfall in the period May 1 to August
31 was equal to or less than 75 millimetres. On the other hand, during the years of higher rainfall,
the data clearly shows that the water demand from the reservoir is significantly less than the total
irrigation requirement. Since in many years only a portion of the irrigation capacity was actually
required, a significant carryover exists from a normal year into the next year, which could prove to
be a dry year.

The data showed that significant irrigation shortfalls arose primarily when dry years
occurred in sequence (see Figure 4.9). Of the 13 years when water needed from the reservoir to
augment creek flows caused the reservoir to drop below 1,044 metres, five were stand-alone years
but the other eight significant irrigation shortfalls occurred in three-year and five-year sequences.
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FIGURE 4.9

EFFECT OF THE PROPOSED PINE COULEE OPERATING PLAN ON SUMMER STREAMFLOW OF WILLOW CREEK
IMMEDIATELY DOWNSTREAM OF PINE COULEE DURING SEQUENCES OF EXTREMELY DRY YEARS

(Actual Conditions After 1962 Include Operations of the Chain Lakes Reservoir,
Proposed Conditions Include Operations of the Pine Coulee Reservoir)
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43 Panel Views

The Panel recognizes the fundamental role that water plays in sustainable development
and the quality of life of all people, including the many uses of water in human settlements and the
environment. The Panel believes the conflicts, demands and competition for the equitable sharing of
available water supplies is increasing with increasing populations, agricultural production, industrial
development, and concern for the environment. In areas such as the Willow Creek basin, that have
limited or variable water resources with consequent water shortages, the Panel believes it becomes
particularly important to have comprehensive management strategies and procedures to determine,
and at times to adjudicate on, the allocation or sharing of these limited water resources. The Panel
believes that sustainable development in the Willow Creek basin is more possible with regulated water
flows in Willow Creek. The Willow Creek basin, with its extremely variable flows, is a basin in which
comprehensive water management strategies and procedures can be applied to achieve sustainable
development based on multi-purpose water management objectives.

431 Instream Flow Needs

In the current circumstances in Willow Creek basin, where there are highly variable
flows and demands that far exceed supply during low flow conditions, the Panel finds that the concept
of IFN takes on a slightly different meaning. In most cases, flow regulation is proposed to provide
additional opportunities for beneficial use of water over and above the basic requirement of
environmental protection and meeting existing allocations of water. In essence, the IFN proposed
fo:ﬂwwmowCredthmcmbewnndaedmﬂncommofovmnmgprmmngdeﬁauof
water and determining whether additional water allocations can be accommodated.

Keeping in mind the preliminary stage of development that characterizes the IFN
program, the Panel has examined the degree to which the proposed IFN for Willow Creek meets the
broad policy criteria established for the South Saskatchewan River basin and the IFN criteria
established by the Alberta IFN Task Force.

The Panel, in its Report of Pre-Hearing Conference, concluded that it was beyond its
jurisdiction to determine the operating requirements of the Chain Lakes Reservoir. It recognizes that
PWSS has taken the existing Chain Lakes Reservoir operating plan into consideration in the proposed
Pine Coulee Reservoir operating plan. The Panel notes, however, that the Chain Lakes Reservoir was
initially developed to meet domestic and municipal needs. The requirement to operate Chain Lakes
Reservoir to meet those needs has been substantially decreased by the off-stream storage capability
and alternative sources developed in the basin over the last few years. These requirements could be
further reduced if the proposed Pine Coulee Project were to proceed. Alberta Environmental
Protection indicated that if the proposed project were to proceed, it would undertake a public review
of the current operating plan for the Chain Lakes Reservoir. Under the current South Saskatchewan
River Basin Water Management Policy, regulated streams are to be managed so that the instream
flows drop to minimum levels only for short periods of time under drought conditions. The Panel
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believes that the existing situation in Reach 2 immediately below the Chain Lakes Reservoir may not
conform to this policy and recommends that Alberta Environmental Protection proceed with a re-
examination of the operating plan of Chain Lakes Reservoir.

The Panel emphasized earlier the realities of the existing flow conditions in the basin.
In that context, the IFN that are proposed in the Application are a significant improvement on the
existing circumstances. The proposed IFN would be met most of the time; during low flow
conditions it would be possible to achieve IFN over and above natural and existing conditions. The
Panel believes that, with the level of environmental protection that would be achieved through the
adoption of the recommended IFN, the proposed project would fall within the Level 2 specified by
the Alberta IFN Task Force. (See Table 4.1).

Overall, the Panel is encouraged that the Application includes IFN specifications. It
believes the work done in this regard serves to advance overall management of water in the Willow
Creek basin.

The Panel recognizes that Reach 1 of Willow Creek above the Chain Lakes Reservoir
is in a relatively natural condition and not subject to flow regulation. Consequently, Reach 1 can be
expected to meet IFN reflective of natural conditions. The Panel believes that the current
circumstances may not be satisfactory in Reach 2 immediately below the Chain Lakes Reservoir and
upstream from the confluence of South Willow Creek.

The IFN specified in the five kilometres of Reach 3 from the diversion weir to the
outlet of the proposed reservoir is less than satisfactory but unavoidable if downstream benefits are
to be realized. Reach 3 includes the provincial park which is based on the presence of the creek and
the natural environmental conditions found there. Current flows and the IFN specified for Reach 3
do not satisfy the sportfish water quality objective one-third of the time. It is also uncertain what
performance level can be expected with respect to the riparian vegetation that is significant to the
park and its users. The IFN Task Force has documented the need to establish fully protective IFN
as a basis for considering water management allocations. Reach 3 requires that IFN be established
that are fully protective of water quality both for sportfish and for riparian vegetation in order to be
consistent with the IFN approach advocated by the IFN Task Force. Making such environmental
protection IFN explicit would help to clarify the implications of the Application and the water
allocation decisions inherent in the proposed operating plan.

The Panel recognizes that Reach 3 of Willow Creek between the proposed diversion
weir and Pine Coulee Reservoir outlet would not be able to receive the beneficial flows from the
proposed reservoir. During low flows the proposed operating plan for the weir would only provide
for flows that approximate the current flows in Reach 3. The Panel views the proposed operating
plan for the weir as ensuring that flows in Reach 3 would be no worse than current low flows.

In Reach 4 of Willow Creek, downstream of the proposed outlet for approximately
105 kilometres to the mouth at the Oldman River, the IFN has satisfactorily identified the water
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quality criteria for cool-water fisheries. Reach 4, since it is a transition zone between cool and cold-
water fish species, should also include a recognition of the IFN for cold water species for at least the
portion of the reach closest to the outlet. Since the water quality criteria for these species may be met
some of the time under existing and natural flow conditions in the area above Claresholm and below
the outlet, the IFN should make explicit the requirements for cold-water fish in this area. This is

particularly important since the proposed project can further influence the water quality downstream
of the outlet in a manner that may extend the time that the criteria may be met.

The riparian vegetation component of the IFN in Reach 4 downstream of the proposed
outlet has been identified in the Application as clearly as current science allows. However, the Panel
believes the degree to which this IFN can or should be met under the final operating plans needs to
be made more explicit and precise.

432 Willow Creek Water Management Planning

The Panel notes that a final operating plan could make provision for water to be made
available for commercial or light industrial use other than agriculture, and could provide for
assimilative capacity that in the future may be required to accommodate commercial or light industrial
or municipal effluent discharges. The Panel also notes that such a plan could reserve water for other
unspecified requirements or contingencies that may arise in the future. Such a plan could also address
the role of the flow regulation on Willow Creek if any, in the overall flow management in the South
Saskatchewan River basin, and any implications of the proposed project for meeting interprovincial
obligations. The final operating plan would also be improved by addressing the flexibility in the plan
to accommodate increased IFN based on an improved understanding of stream needs that may arise
from future research.

The Panel recognizes, based on historical precedent, that the current proposal
substantially reduces but does not entirely remove all risk to the agricultural operator. The Panel
believes that irrigators should not be under the misapprehension that there would be no shortfalls.
Data from the Applicant’s agricultural expert indicates that some on-farm crop shortfall could be
anticipated one year in six when crop needs are considered to be met by ignoring a capped irrigation
withdrawal maximum.

This is qualitatively consistent with the evidence of the expert for the Peigan which
indicated shortfalls, possibly equal to or greater than 12 percent on average over the period of his
analysis of 1966 to 1990. The primary difference leading to the variation in conclusions is the 450
millimetre cap extended to the irrigation water requirements, as assumed in the simulation made by
PWSS. Consequently, the PWSS conclusion is based on crop need criteria overridden by allocation
criteria based on the ability of the reservoir to supply water (allocation is limited by an absolute
maximum of 450 millimetres).
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This difference in approach is clearly identified in the document prepared by the PWSS
agricultural expert. The report, Appraisal of the Pine Coulee Operating Plan, provides two tables
demonstrating different levels of deficits, one based on the 450-millimetre level of restriction and the
other based on the failure rate for optimal irrigation. Two levels of failure are considered and failure
at either level is considered undesirable. Level one is a shortage of irrigation water supply in excess
of 75 millimetres (net to the crop) one year in five, while level two is a shortage in excess of 150
millimetres (net to the crop) one year in ten. Information is also provided to show that failure criteria
one and two could be met if the total acreage is reduced from 21,000 acres (8,500 hectares) to
16,000 acres (6,478 hectares). Alternatively, it states that variation of crop mix from 70 percent
alfalfa and 30 percent cereal to 50 percent or less alfalfa will also meet the defined failure criteria.
The criteria are based on optimum levels of crop use of water as recommended by Agriculture
Canada.

The Panel notes the evidence as it pertains to the current irrigation activities on Willow
Creek and observes that this presently consists primarily of an augmentation of farming based on
natural precipitation and is highly limited and uncertain. It does not lend itself to planned and
the evidence indicates that the proposed project would provide a significant improvement over
current water availability for irrigation but it would not eliminate risk. The Panel particularly points
to the historical sequence of the two periods when shortages occurred over a three and a five year
stretch. The Panel therefore cautions that average benefits of the proposed project not be construed
to imply the development of no-risk conditions for all irrigators who would be operational if the full
5,260 hectare expansion occurred. PWSS has only stated that current irrigators would go to a no-
shortage situation if the proposed project were implemented. Consequently, benefits from possible
water stability must be considered in the light of the clearly identified residual risks.

The Panel also notes that PWSS stated in one of its submissions that, “When the
natural flow is unable to meet licensed demands and water is available in storage, that stored water
could be released for IFN and for existing and expansion acreages equally, not according to the
priority system. The priority system would only apply to natural flow." The Panel is interested in
the proposal by PWSS implicit in this statement. This varies from the current licensing status in that
priority of licence would not apply to reservoir waters. It also varies from the intent of the IFN Task
Force and the report Water Management in the South Saskatchewan River Basin that stated that
water for IFN should be assured. IFN are further addressed in Section 5.1.3.1. The Panel accepts
that, with these statements, PWSS recognizes that an operating and regulatory scenario distinctly
different from that of past practice might be required in the proposed circumstances. The Panel is,
however, concerned that PWSS has also indicated that IFN would not be established as a first priority
during periods of limited water availability. PWSS’s application to the Controller of Water Resources
would, according to AEP’s evidence, likely result in any license that might be issued being subject
to terms or conditions regarding such matters.

The Panel believes that it should consider the proposed operating plan in relation to
the multi-purpose objectives of the Application. The proposed operating plan satisfactorily meets the
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criteria of increased security of supply for existing municipal and domestic water users including
livestock. It would improve the potential for meeting IFN downstream of the reservoir in Reach 4
from the perspective of both water quality and quantity and it would also provide additional water-
based recreational opportunities in Reach 3 near existing facilities at Willow Creek Provincial Park.

The proposed plan would also result in a significant increase in the security of supply
for existing irrigation water users, although it does not remove risk of water shortage to these users
during drought conditions. It also provides for the expansion of irrigation in the basin. Under the
South Saskatchewan Basin Water Allocation Regulation (Alberta Regulation 307/91), a maximum
allocation for irrigation is specified at 21,000 acres (8,500 hectares) of irrigated land. The addition
of 13,000 acres (5,260 hectares) to the existing 8,000 acres (3,240 hectares) is possible under certain
assumptions regarding water requirements and crop mix, and the degree of risk acceptable to those
relying upon irrigation water supplies. The proposed plan does not satisfy the basic water
requirements outlined by Alberta Agriculture, Food and Rural Development, based on the specified
crop mix (70/30) and irrigation efficiencies. To reach the objective of irrigation expansion to 8,500
hectares, the Panel believes significant changes in the crop mix found in the area would have to occur.
The Panel believes that such changes toward a 50/50 crop mix would occur over time in response to
water limitations and the need to reduce risks.

With respect to IFN, the Panel is encouraged by the work completed to date and
believes it serves to advance overall sustainable development and management of water in the basin.
Given the circumstances in the basin, the Panel accepts that the instream flow needs identified in the
Application are generally acceptable as a basis for developing an interim operating plan for the
proposed project. The Panel would require, should the project proceed, that the Applicant further
refine the IFN to more fully reflect the riparian and aquatic needs in Reach 3 between the proposed
diversion weir and reservoir outlet to Willow Creek, and more fully reflect the riparian needs in Reach
4. In addition, to maintain sustainable development options for the future, the IFN should be re-
examined to give explicit consideration for reservation of water for other future requirements. Should
a change occur in the operating plan of the Chain Lakes Reservoir in the future, any final IFN for
Willow Creek should be flexible enough to accommodate such a change.

With respect to the operating plan, the Panel would require that the operator manage
releases from the reservoir in 2 manner that ensures minimum instream flow needs for protection of
the aquatic and riparian environment, and for domestic and municipal drinking water requirements,
as established by Alberta Environmental Protection, are always met within the physical limitations of

Overall, with respect to water management in the Willow Creek basin, the Panel finds
that the proposed project is consistent with the South Saskatchewan River Basin Water Management
Policy and the multiple water use principles of the government of Alberta, and the proposed project,
should it proceed, would result in the improvement of water management in the Willow Creek basin.



5.0 ENVIRONMENTAL EFFECTS

The Panel recognizes that water is fundamental to life and all aspects of environmental
quality. Water is also essential to sustainable development. The proposed Pine Coulee Water
Management Project is intended to produce a change in the flow characteristics of Willow Creek
through the diversion and storage of water during high flows for subsequent release during periods
of natural low flows. The direct and deliberate manipulation of water flows is intended to produce
regulated flows that are capable of supporting beneficial uses of the water for a variety of purposes.
The proposed project would also result in a variety of environmental effects, some of which are

The Panel is required to consider the environmental effects of the proposed Pine
Coulee Project. This section of the Report discusses the environmental effects of the proposed
project that are relevant to the Panel’s deliberations, particularly water quantity and quality, fisheries,
soils and drainage, vegetation and wildlife.

The Panel recognizes that natural systems are dynamic. The nature and extent of
impacts of proposed developments are not independent of the state of the ecosystem or component
at the time the development takes place. During the hearing, the Panel heard of evidence about
historical, current and possible future states of the Willow Creek basin ecosystem and especially the
riverine components. As discussed in Section 4, the Panel understands that the Willow Creek
ecosystem and the aquatic components have been subject to numerous impacts since settlement and
that some of the impacts during drought conditions have been severe. The Willow Creek riverine
ecosystem has exhibited resilience in rebounding from many adverse impacts but evidence before the
Panel about the past management of scarce water resources suggests that the riverine ecosystem has
not always returned to a state similar to that which existed at the time of impact. The frequency, and
increasing number and extent, of water demands now occurring makes it necessary to recognize that
the aquatic ecosystem in the Willow Creek basin is already under pressure. Whether or not flow
regulation can improve the sustainability of Willow Creek aquatic ecosystems will be discussed in this
section of the Report.

In past decisions, the NRCB has taken the view that examination of potential
environmental effects of a project must include consideration of cumulative effects because project
impacts do not occur in isolation from the many other effects influencing ecosystems and their
components. For example in the Three Sisters Decision Report, the NRCB wrote:

Because of the interdependence of ecosystem components and the
scale of the areas occupied by ecosystems, the Board believes that the

potential impact of a project cannot be understood by attending only
to local effects on individual components. The Board also believes
that because of the likelihood of additive or synergistic effects of
developments it is important to examine the effects of any one project
in a cumulative and a regional context.
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Given the historical development of the Willow Creek basin, and the relatively high
water demands to which Willow Creek aquatic ecosystems are subjected, the Panel believes that it
would be unwise to review the potential effects of the Application before it in any other than a
cumulative and basin context.

The Panel is also aware that most development projects give rise to secondary impacts
in addition to the direct or primary impacts that occur at or adjacent to a project site. PWSS, in its
Application, dealt in detail with potential direct impacts within the immediate project area and, in the
case of water quality, fisheries and hydrology, with impacts within the Willow Creek basin. However,
the Panel believes that it should have some regard for the inevitable secondary impacts arising, for
example, from the provision of water from the proposed project. Furthermore, the Panel recognizes
that effects on the Willow Creek basin ecosystems and their components may potentially be
manifested in the Oldman or South Saskatchewan River basin. The effects of blocking movements
of fish in Willow Creek might be an example of a direct effect having potential consequences in the
Willow Creek basin. Increased availability of a stable water supply previously difficult to obtain
might be an example of an indirect effect having potential consequences in the Willow Creek basin.

In past decisions, the NRCB has recognized that the fundamental properties of
ecosystems, and populations of living organisms, make predicting responses to impacts difficult and
in many cases impossible. Even where prediction is theoretically possible, lack of information, lack
of understanding of ecological processes or practical difficulties may obstruct determination of the
probable effects of an impact. The Panel has dealt with this problem by concentrating on the potential
response of ecosystem components about which more is known, by examining evidence before it
about the historical record of the ecosystem under consideration and similar ecosystems elsewhere
and by making conservative assumptions in the face of uncertainty. By these means, the Panel has
armived at qualitative assessments of the risk that ecosystems will undergo changes of state and has
examined the potential of management measures to control or avoid unwanted changes.

Under some conditions, ecosystems or ecosystem components may respond
monotonically or even linearly to disturbance; in others the response may be sudden and large.
Sometimes changes are reversible, sometimes they are not. Sudden, large changes are less likely to
be reversible than small gradual ones. As noted earlier, several participants pointed out that riverine
ecosystems are dynamic and will change with or without interference by people. Naturally, the Panel
is most concerned about the risk of large, potentially undesirable changes that may be difficult or
impossible to reverse. The risk to the Willow Creek basin ecosystem from current water demands,
and the associated risks to individuals and communities was identified by many participants in the
hearing. The Panel believes that the approach the NRCB has adopted in past decisions is appropriate
to its examination of that risk.

The Panel intends to examine the effects of the proposed project on the various
components of the Willow Creek ecosystem that would be most affected by the project, and then will
consider the effects of the project as a whole in terms of cumulative effects in the Willow Creek basin.



51 Water Quantity and Quality

The environmental effects of the proposed Pine Coulee Project are inherently tied to
the operational plan for the diversion works and the reservoir, since this would determine the flows
in Willow Creek and the related effects on water quantity, water quality, riparian vegetation and
fisheries. The effects on water quality and quantity that result from particular flows in Willow Creek
have further effects, both positive or negative, on other matters such as the availability of water for

311 Water Quantity

Assessment of the environmental effects of the Pine Coulee Project involves an
analysis of the impacts of the proposed project on the hydrological regime, not only of Willow Creek,
but any consequence on the hydrology of the Oldman River and the associated downstream portions
of the South Saskatchewan River basin system. The subsequent two sections will assess the
downstream magnitude of this hydrological linkage between the proposed project and downstream
reaches including linkages to other water management facilities in the South Saskatchewan River
basin.

S.1L.L1 Impact of Reservoir Operation on Willow Creek Hydrology

The Pine Coulee Project would have an impact on the flows in Willow Creek.
Diversions would be made to the reservoir when creek flows are:

« greater than 0.283 cubic metres per second between March 1 - May 21,

« greater than 1.0 cubic metre per second between May 21 - June 28,

» greater than 2.0 cubic metres per second between June 29 - September 7;

« greater than 0.4 cubic metres per second between September 7 - October 15.
No diversion would occur during the winter period from November to February inclusive.

This plan involves no change to the current normal operation of the Chain Lakes
Reservoir which makes no summer releases. Its winter releases, between November and March, are
between 0.283 and 0.425 cubic metres per second depending on ice cover and temperature
conditions. The Pine Coulee Reservoir would be operated on a release schedule dictated by
downstream demands between a full supply level of 1,052.5 metres, containing a volume of 50,600

cubic decametres, and a minimum operating level of 1,042 metres, containing 8,600 cubic decametres.
Eighty-eight percent of the maximum potential drawdown, to 1,044 metres would be available for
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irrigation. The remaining twelve percent would provide for releases to meet instream flow needs
(TFN) and the contingency needs of municipalities. Based on a 77-year simulation, it is estimated
that the reservoir would be above the minimum 1,044 metre irrigation level 92 percent of the time.
Under this operating regime, downstream water quality IFN (Section 5.1.2) would be the minimum
target, projected to be met 99 percent of the time compared to the current 57 percent of the time.

Information supplied by the Applicant on the effects on Willow Creek hydrology of
releases from the proposed reservoir shows that flows downstream of the reservoir would be altered
significantly, primarily during the summer season. Because irrigation would be a primary target for
the operating plan, flow augmentation during low-flow summer months would be a requirement. The
need for additional releases from the reservoir would be determined by the natural flow in the creek
and the precipitation status for the season. Summer flows would be increased and become more
constant and controlled. The ability of the creek to meet summer IFN, as set by Alberta
Environmental Protection (AEP) and evaluated in the operating plan, would be increased. This would
eliminate extremely low flows that have happened in the past when the creek went dry in the summer
during drought episodes. To achieve this objective, water would be taken from the creek during
periods when more is available. This occurs during the spring runoff and during heavy precipitation
periods. The operating plan, as defined above, has set certain flows above which diversion to the
reservoir could be initiated. The decision to divert would also be based on considerations such as the
water level in the reservoir, anticipated need and seasonal cycle. Figure 5.1 simulates the increase
of flow during the summer season that would arise from the Pine Coulee Project and its impact on
downstream creek flow during dry periods. The effect of this redistribution on the seasonal profile
during a dry year is also shown. The curves are twentieth percentiles, or so-called “80 percent
exceedence” curves, meaning that lower flows would be expected 20 percent of the time. Flow
during runoffin April and May would be reduced. Impact on the spring runoff would vary, from that
shown in this figure for a dry year, to only a small fraction of the total runoff during years when the
spring freshet is heavy. The Application states that for flows of at least 20 cubic metres per second,
operation of the Pine Coulee Reservoir would have little effect on the duration and temporal
distribution of runoff in Willow Creek. These flows have return periods of 1:1.5 to 1:2 years. Itis
within the context of this range of spring flow impacts that IFN have to be evaluated, particularly
regarding the needs of riparian vegetation.

The lower zone of Willow Creek, as defined in the Application, lies in the Western
Prairie region and is characterized by relatively mild channel gradients, bed material with a mean
particle diameter of about 20 millimetres and greater concentrations of suspended sediment.
Sediment transport occurs during high flow conditions, about one to three percent of the time and
corresponding to a 1:2 year flood event. For the lower zone, long-term degradation of the stream
bed would not be expected, even if the armouring layer is disturbed. Channel invert and cross-section
have been very stable over the 35-year history of records. The primary source of transported material
is from local runoff The Application states that neither aggradation nor degradation of the channel
in the lower zone would be expected, since the supply of suspended sediments would be reduced and
the channel has existing armour. The only location that would have the potential for degradation is
the reservoir outlet channel and this has been accounted for in the project's design. The Applicant
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states that flushing flows should not be increased in frequency beyond the natural frequency of about
once every five years, 1o prevent an increase in bank erosion. Figure 5.2 illustrates the effects of the
project on minimum and maximum flows in Willow Creek downstream of the proposed project.

Evidence from Transport Canada indicated that Willow Creek has been determined
to be a navigable water. The question of navigability as it relates to Willow Creek and the proposed
project is pertinent to this review because of the Terms of Reference under which the Joint Federal-
Provincial Panel was struck and federal jurisdiction under the Navigable Waters Protection Act,
giving Transport Canada the decision making responsibility regarding a licence for this project.
According to their representative, the purpose of the legislation is to regulate the effects of
obstructions on the waterways so as to protect the public’s right to navigate on all waterways in
conditions attached. It looked to Transport Canada to provide its expertise in the design of the boat
launches on the reservoir.

In its written submission, Transport Canada identified the type of matters which might
be relevant to regulatory approval under the Navigable Waters Protection Act. These included:

*  Waming signs upstream of the diversion weir and downstream of the confluence
with Pine Coulee Creek;

* Consultation with Navigable Waters Protection with respect to fisheries
compensation works,

* Responsibility for debris control;

* Transport access for inspection and monitoring;

* Provision of debris booms downstream of construction sites;

* Provision of a control boom upstream of the dam;

* Additional information requirements, including evaluation of the impact of the

proposed project on downstream waterways and control structures, examination
of boat launch facilities and their safety, provision of the operating procedures for

the facility, provision of a safety and emergency procedures plan and development
of a monitoring program.
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Transport Canada clarified at the hearing that the actual conditions for licensing would be contingent
on the Panel’s determination. It also stated that some of the matters in its written submission had
already been answered. Transport Canada stated that it believed, within the Terms of Reference, that
all the matters it would be looking at had been covered in the present information before the Panel.

Transport Canada indicated conditions that might be part of a licence could include
further information requirements on the effect of increased water consumption on Willow Creek, due
to the project, on downstream users and its effect on downstream waterways such as the Oldman
River and its associated dam operations. It might also require a monitoring program to track changes
to the water regime, riverbed, and banks due to degradation and erosion. It indicated inspections of
the dam and site would occur over the years to ensure that the conditions of the approval would be
upheld. Transport Canada stated that navigation safety was the primary concern and that jurisdiction
largely centred around the weir and dam. It stated that it would have preferred that an alternative,
such as a bridge, had been proposed for free passage between reservoir basins, rather than a causeway
with culverts, for Secondary Highway 527 crossing of the reservoir. With respect to engineering,
structural integrity, and emergency response plans, it accepted the standards and procedures of the
Alberta Environmental Protection, Dam Safety Branch and recognized them as being one of the best
in Canada.

Other participants did not focus on navigability as an issue. When questioned by the
Panel, the Pine Coulee Coalition stated that current water transportation was minimal and not of
major concern. Under cross-examination by AEP, the Peigan water expert referred to the Navigable
Waters Protection Act but only with respect to the Oldman Dam approval and its effects on the
Peigan Reserve.

The Pine Coulee Project, as proposed, would affect navigability on Willow Creek in
that it requires a weir to allow water diversion to an off-stream storage reservoir. Boaters travelling
between Reach 2 and Reach 3 would have to portage around the weir. During operation, the facility
would affect downstream flows, by increasing minimum summer flows and decreasing flows during
high flow periods such as during spring runoff. Periods of sufficient flow for boating on Willow
Creek could be slightly increased for short periods. The reservoir created by this project would also
allow for boating opportunities previously unavailable. The Applicant has included provisions in its
proposal to develop these opportunities, such as the construction of boat ramps.

5.1.12 Hydrological Impacts Downstream of Willow Creek in the Oldman Basin

PWSS, Alberta Environmental Protection and the Peigan Nation all submitted written
and oral evidence discussing the relationship between the proposed project and the hydrology of the
Oldman River. Discussion during the hearing centred on the effect of the Willow Creek flows on
Oldman River flows, the Oldman Dam operation and their effects on the Peigan Reserve. This
involved analysis of the change in Willow Creek flows that would occur as a result of the proposed
project and the impact of these changes downstream. The primary effect of the proposed project
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would be the removal of water from the creek by diverting it into the Pine Coulee Reservoir during
spring runoff and possibly during other high flow episodes whenever the reservoir requires topping,
This stored water would be released as required during the summer season. The effect at the mouth
of Willow Creek would be a decrease in flow during the spring and during any other diversion
episodes, and an increase in flow during natural low flow summer periods. This could directly
influence the flow in the Oldman River downstream of the confluence with Willow Creek with a
potential gain in summer flow and a loss of spring flow. A change in the net annual flow in the
Oldman River, due to Willow Creek, would arise from two causes. Firstly, it would arise due to the
removal of Willow Creek water that would be allocated to consumptive activities. Secondly, it would
arise due to year-to-year flow averaging made possible through the operation of a reservoir (storing
water for a dry year). The effect of the proposed project on flows in the Oldman River upstream of
the confluence with Willow Creek and on the Peigan Reserve (Brocket, Alberta) were also discussed.
Effects upstream would be indirect since these are only realized if the operating regime of the Oldman
River dam were altered as a result of consideration for the downstream effects of Willow Creek on
the Oldman River. It is within this context that the Peigan submission was developed. Alberta

AEP submitted a simulation of Oldman River flows as affected by the Pine Coulee
Project over a 59-year historical record. This simulation, using PWSS data for Willow Creek,
indicates that the flows in the Oldman River and consequent releases from the Oldman Dam would
be affected by the proposed project during 22 percent of the 708-month simulation period. Data
indicate that the effect on the Oldman River at the Peigan Reserve would exceed one percent of the
annual volume once during the period of 59 years. The largest decrease calculated was 2.5 percent
of the instantaneous flow, corresponding to a change in river stage or level of 1.3 centimetres. The
largest increase was 5.8 percent of the instantaneous flow, corresponding to a change in the river
stage of 3.6 centimetres. Based on this simulation, Alberta Environmental Protection told the Panel
the effect of the proposed project, even in the worst case scenario, would be insignificant.

The Peigan Nation also submitted evidence regarding predicted changes in flows in
the Oldman River at the Peigan Reserve that could arise through changes in the operations of the
Oldman Dam arising from the regulation of flows in Willow Creek. According to their evidence, the
operation of the Pine Coulee Project could lead to a 2.16 cubic metres per second average increase
in the flows across the Peigan Reserve. Their expert calculated, from an analysis of data for the
period 1966 through 1990, that changes in releases from the Oldman Dam, reflecting the effects of
the Pine Coulee Project on Oldman River flows, would be required during 55 percent of the time in
the five-month irrigation season. This was arrived at through a calculation independent of the
determinations of AEP and PWSS.

The Peigan expert agreed that these independent assessments were largely in
agreement on the magnitude of the Willow Creek impact on the Oldman Dam operating regime but
the Peigan assessment principally differed from the approach of AEP by highlighting the cumulative
impacts of the changes in the flows at the Peigan Reserve. Releases from the Oldman Dam for
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(LNID) canal are included in their assessment of the incremental impact on the Peigan Reserve. The
Peigan concluded that these incremental effects, including those caused by Willow Creek, could have
significant environmental impacts on the Peigan Reserve. The Peigan submission also argued that
the Panel’s review of the proposed project should include the consideration of the Peigan claim for
an irrigation allocation of 52,269 acres (21,163 hectares) rather than the 15,000 acres (6,073
hectares) already allocated and included by PWSS in their planning.

Figure 5.3 shows average, maximum and minimum monthly flows in the Oldman River
and Willow Creek, and the Oldman River flow near Brocket. The changes in the flows in the Oldman
River at the Peigan Reserve simulated on the basis of historical data show that the changes would be
very small compared to the flows in the Oldman River. The Panel was advised that actual physical
measurement of stream flows are generally considered accurate within a measurement error range of
plus or minus five percent, and many of the changes predicted through simulation models would be
within the error range of plus or minus five percent of the source data. The error inherent within the
model used to simulate the flows is a further factor to be considered, and the Panel heard that such
models are normally considered to have an accuracy primarily limited by the input data and may
predict changes that are so small that they may not be physically measurable.

5.12 Water Quality

The Applicant’s summary of surface water quality impacts is shown in Table 5.1.
Water quality in Willow Creek is in part determined by water quantity. Consequently, the water
quality anticipated as a result of this project has been projected by the use of models using the
proposed hydrological operating scenario for the Pine Coulee Project. The following two sections
indicate the type of water quality determined in the modelling exercises for the Pine Coulee Reservoir
and for Willow Creek. Changes to the operating plan and its associated hydrological profiles could
also effect the water quality characteristics determined by the Applicant. It is within this context that
the Panel assessed water quality issues.

5.1.2.1 Reservoir

The proposed reservoir, as presented in the Application, consists of three portions.
These are: the 280-hectare portion adjacent to the dam (south basin), the 300-hectare portion
separated from the south basin by Secondary Highway 527 (middle basin) and a 20-hectare portion
also discussed as the potential permanent wetland (north basin).

Issues discussed in the Application and during the hearing with respect to the
proposed reservoir included reservoir capacity, water quality, fishery, road crossings, leakage, dam
design, archaeological resources and wetland habitat. The reservoir as proposed has a nominal
capacity of 50,600 cubic decametres and has a low-level retention of 8,600 cubic decametres,
intended as the minimum maintenance level of the reservoir for a potential walleye fishery.
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TABLE 5.1 IMPACT SUMMARY TABLE - WILLOW CREEK SURFACE WATER QUALITY

Potential Impact | Impact Rating / Mitigation Mitigation | Residual Impact | Residual Impact | Proposed
Description Duration Options Cost Rating/Duration | Mitigation
increased sediment load | Dependent on use surface dramage none N/A Yes
in Willow Creck as a amount and extent of | control structures
result of construction of | exposed soil, season
dam, outlet works, and of construction and
diversion canal weather
increased sediment load | Negative, Low, use clean granular minor increased sedi- | Negative, Low, Yes
n Willow Creek as a Short-term material for instream ment load in Willow Short-term
result of weir works Creek as a result of
construction construction methods
potential for hydrocarbon | Negative, dependent | use fuel containment reduced risk of Negative, Low?, Yes
spills during construction | oa nature of spill structures, refucl and hydrocarbon Short-term
store fuels in designa- contamination
ted safe locations, and
develop a spill
contingency plan
periodic increase in Negative, Low, include a variable or $375,000 none N/A No
dissolved phosphorus Long-term multi-level relcase
concentrations down- system in dam outlet
stream of the reservoir works
release
periodic increase in Negative, Low, include a vaniable or $375,000 none NA No
ammonia concentrations | Long-term multi-level release
donwstream of the system in dam outlet
reservoir release works
design outlet works to | minimal none N/A Yes
maximize seration of | additional
water released cost




Potential Impact | Impact Rating / Mitigation Mitigation | Residual Impact | Residual Impact | Proposed
Description Duration Options Cost Rating/Duration | Mitigation
periodic decrease in Negative, Low, include a variable or $375,000 none N/A No
dissolved oxygen Long-term multi-level release
downstream of the system in dam outlet
rescrvoir relcase works
design outlet works to | minimal none N/A Yes
maximize acration of additional
water released cost
periodic increase in aqua- | Negative, High, greater dilution by some oxygen depletion | Negative, Low?, Yes
tic plants and therefore Long-term reducing diversions to Long-term
decrease in dissolved reservoir
oxygen concentrations at
Willow Creek Provincial narrow channel 1o in- | $100,000 some oxygen depletion | Negative, Low?, Monitor and
Park, exceeding the crease velocity, o im- | (est) Long-term implement if
WWAE objective prove scouring action required
penodic increase in Negative, Low include a variable or $375,000 none N/A No
concentrations system in dam outlet
downstream of the works
reservoir release

Positive Impact: An impact that improves water quality in terms of meeting water quality uses and objectives (as defined by the Bow River Water Quality Task Force

(BRTF) 1991).

Negative Impact: An impact that degrades water quality in terms of water quality uses and objectives, or & species requirements.
High Impact: A change in water quality that would affect water use or cause & water quality objective 1o be exceeded.
Low Impact: A measurable change in water quality but not of & magnitude that would affect water use or exceed water quality objectives.
Long-term Impact: An impact that persists beyond project construction and/or for more than three years.
Short-term Impact: An impact occurring only during the duration of project construction and/or implementation, or for less than three years.

Source: Adapted from PWSS Application 9401
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The water quality in the reservoir was estimated by a simulation model. The model
was calibrated using information from the Crawling Valley Reservoir, an off-stream irrigation
reservoir near Bassano, Total dissolved solids (TDS) was used as a conservative (is not created or
destroyed) variable. The three sources of TDS included in the model were: inflow from the creek
diversion, watershed runoff and diffusion from flooded substrate. A range of reservoir elevations was
assessed. The causeway (Secondary Highway 527) effects were simulated by a reduction in the
modelling parameters at that location. Water quality parameters determined by the model included
temperature, nutrient concentrations, dissolved oxygen and algal turbidity.

Variations, both seasonal and yearly in total phosphorous concentrations (TP) at the
surface, are predicted to be small. Potential coliform concentrations, while not considered in the
model, are not anticipated to be high enough to impair recreational use. The reservoir would
experience significant algal growth. Depletions in oxygen would be most severe at the north end of
the reservoir and in close proximity to the sediments. In the long-term, TDS would remain below 450
milligrams per litre in the south basin and below 600 milligrams per litre in the middle basin.
Significant mixing between basins would only occur during periods of water elevation change. The
Application states that the determination of water quality for the reservoir was subject to a degree
of uncertainty because the simulation model could not be calibrated to current conditions. Reservoir
water quality, according to the Applicant, is expected to be suitable for contact recreation. Excessive
weed growth is not expected.

The Application provided information on the temperature profile anticipated for the
proposed reservoir. The surface temperature is predicted to peak at 15 to 20 degrees Celsius in the
summer. Temperatures would increase rapidly from near zero to 15 degrees during April, May and
June. In July and August, temperatures would range between 15 and 20 degrees, depending on the
weather, and would occasionally and briefly exceed 20 degrees. Temperatures would begin to decline
in September and reach minimum values by early November. Temperature and temperature
stratification in the reservoir would also be affected by the level of the reservoir. Bottom
temperatures might be as much as five to 10 degrees cooler than at the surface but would not be
limiting to fish or contact recreation. The reservoir would be moderately productive, somewhere in
the low end of the eutrophic range to the high end of the mesotrophic, and algal blooms might be
expected in the spring and late summer. The Application states that the middle basin would be more
productive than the area near the dam because of the difference in frequency of drawdown and
refilling in the two sections.

Anoxic conditions (reduced dissolved oxygen concentrations) in the middle basin
could severely threaten aquatic life once every 10 years. Dissolved oxygen in the discharge from the
reservoir is predicted to be frequently less than five milligrams per litre. Levels of dissolved oxygen
at the outlet would periodically fall below 2.0 milligrams per litre and would approach zero one year
in five. Reservoir nitrogen and phosphorus levels would increase over those in Willow Creek and in
the first one to five years, high deep-water concentrations would occur during anoxic conditions.
Ammonia levels might occasionally be elevated at the outfall but would not exceed Canadian
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guidelines for the protection of aquatic life. As a result of initial bank erosion, high concentrations
of suspended solids in the initial years would be likely.

Discussion at the hearing included the examination of the impact of the causeway
proposed in the Application to route Secondary Highway 527 across the reservoir. An expert
representing the federal government stated that it had considered the issue of the causeway with
respect to a fishery in the reservoir. Reduced water quality is expected in the sections further
removed from the dam as a result of less circulation and shallower depth. The opportunity for fish
to move between these sections is consequently important during poor water quality conditions when
the lower portions of the middle basin would become anoxic. The Applicant stated that two metre
culverts would be used for fish movement from the middle basin to the south basin. These culverts
would be staggered at different depths to improve access.

Not building the causeway would alleviate degradation of water quality in the portion
identified as the middle basin, provide unrestricted fish movement and would also provide for
unrestricted boat access to the usable portion of the reservoir. Only the wetlands portion in the north
basin would be isolated for development as waterfowl habitat.

Concern was raised about the quality of the water that would be released from the
characterized by stratification of the reservoir might be of poorer quality with elevated ammonia,
nutrient and metal levels and low dissolved oxygen levels. Structures have been proposed for the
outlet canal to increase turbulence, entrain oxygen and remove ammonia. At the hearing, the
Applicant also stated that it had added a supplementary intake for the mid-level outlet at 1,041 metres
to the original 1,035-metre level intake. The Department of Fisheries and Oceans expressed its
concurrence with this action and said this would address its concern about the lower quality of water

The potential for high mercury levels in the reservoir water and consequent
bicaccumulation in the tissue of fish was raised in the Application. Mercury levels in tissue of pike
and sucker in Willow Creek are already very high. Although the mercury methylation potential for
the reservoir is predicted as moderate, concentrations of mercury in predatory fish could exceed
consumption guidelines and would require restrictions on consumption. According to the Applicant,
the supply of labile organic matter would be insufficient to sustain accelerated rates of methyl mercury
production for more than one or two years. However, internal reservoir production would probably
continue to elevate the methylation rates considerably. At the recommendation of the federal
government, PWSS has committed to undertake a mercury monitoring program for fish if the project
is approved. The mercury issue is discussed further in Section 5.2.4.
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5.1.2.2 Willow Creek

The Application states that current water quality in Willow Creek is generally typical
of prairie rivers in southern Alberta. The water is basic, hard, alkaline and rich in dissolved ions with
low to moderate suspended solids. Concentrations of phosphorus and nitrogen are sufficient to
support a moderate level of plant production, and nitrogen and ammonia levels are low throughout
the creek. Bacteriological quality is quite good, except for frequent high counts of fecal coliforms
in the summer and fall, probably due to livestock. The water quality of Willow Creek is not affected
by industrial or municipal effluent discharges and reflects the conditions found in the Willow Creek
basin.

The proposed Pine Coulee Reservoir would provide water for sustaining creek flows
at levels greater than natural flow levels during low flow episodes, consequently benefiting seasonal
water quality. Enhanced low-flow levels and the associated reduction in high flow levels would have
different types of impacts on the various components of the ecosystem. According to the Applicant,
the development of an off-stream reservoir would minimize negative water quality changes in Willow
Creek as compared to an on-stream reservoir. This would include the positive impact of cooler water
from the reservoir that would be released into Willow Creek during periods of low summer flow.

The Application states that ammonia and nitrate levels in Willow Creek would increase
by as much as one order of magnitude and dissolved phosphorus would approximately double in the
reaches below the reservoir if the proposed project was to proceed. This would stimulate algal
growth, but Alberta and Canadian water quality guidelines for protection of aquatic life or aesthetics
would not be exceeded.

Much of the discussion about water quality in Willow Creek focused on the cold-
versus cool-water fisheries issue. According to the Applicant, the differences between the cold- water
aquatic ecosystem (CWAE) and the warm-water aquatic ecosystem (WWAE) objectives are with
respect to temperature, oxygen, and ammonia, which is temperature-specific. For the CWAE, the
dissolved oxygen (DO) is 6.5 milligrams per litre and the temperature is 22 degrees Celsius: for the
WWAE, the DO is five milligrams per litre and the temperature is 29 degrees. The WWAE objectives
which correspond to a cool-water fishery, would be met in Reach 4 under the proposed operating
plan. The CWAE objectives would be met most of the time for as far downstream as Claresholm in
Reach 4.

513 Panel Views
5131 Water Quantity

The Panel notes the extreme variability of both the annual water yields of the Willow
Creek basin (from 11,100 to 261,502 cubic decametres) and the average weekly stream flows of
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Willow Creek. The Panel believes that controlling these extreme variations could lead to greater
multi-use options for this valuable natural resource. The multi-use needs for water include those of
communities, instream flows for aquatic and riparian ecosystems, irrigation of agricultural lands,
wildlife, recreation, natural areas, industrial, water conservation, and other demands. Controlling
flows becomes particularly important during low-flow conditions. The Panel recognizes that the
existing flows are not dependable for sustainable multi-purpose uses in the Willow Creek basin. The
Panel believes that the proposed Pine Coulee Project could provide the necessary control of these
extreme variations in yield and flows so as to better manage a significant amount of the available
water resources for consumptive and other demands in the Willow Creek basin.

With respect to water quantity, the Panel concludes that the flow regulation features
inherent in the proposed project would primarily have a positive and beneficial effect on the flows in
Willow Creek. The ability to capture and store water for discharge according to the proposed
operating plan would result in a significant improvement in the amount of water available to meet
IFN, including requirements for environmental protection of the aquatic and riparian environment and
requirements for consumptive uses such as municipal downstream water supply and irrigation
demands. The reservoir does not have sufficient capacity to store enough water to eliminate risks
associated with low flows during drought conditions, but the reduction in the degree of risk would
improve with the management of water flows in the basin. The direct physical impact on flows within
considered by the Panel to constitute significant adverse environmental impacts and post project flows
would be generally within the range of historical flows in the basin. The Panel fully recognizes the
dynamic nature of the riverine environment along Willow Creek and believes the wide historical
variations in flows that have characterized Willow Creek within each year, and from year to year, are
much more significant than the relatively small changes in flows that will be associated with the
operation of the project should it proceed.

The Panel heard that the downstream flows in Willow Creek and the flows of the
Oldman River below the Oldman River Dam would be affected by the operation of the proposed Pine
Coulee Project. The Panel heard that the Oldman River flows could also be affected by water
allocations made for IFN, water quality, irrigation, domestic and other consumptive water uses in the
Oldman and the broader South Saskatchewan River basin. Flows from all sources can become more
important during low-flow conditions. The Panel recognizes that there could be some interaction
between the two operating regimes of the Oldman River Dam and the proposed Pine Coulee Project.
The Panel notes the flows in Willow Creek can only directly affect the flows in the Oldman River
below their confluence. Should the project proceed, the flows in the Oldman River above the
confluence may be indirectly affected through the interaction between the operating regime of the
Oldman River Dam and the operating regime of the proposed Pine Coulee Project.

The Panel has considered the evidence, particularly the evidence of Alberta
Environmental Protection and the evidence of the Peigan’s expert, regarding the significance of the
indirect effects of the proposed Pine Coulee Project on flows in the Oldman River below the Oldman
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River Dam. These independent assessments, in the opinion of the Board, are largely in agreement
on the magnitude of the indirect effects on flows in the Oldman River.

The significance of the effects of the proposed Pine Coulee Project on the proposed
operational regime of the Oldman River Dam and the flows of the Oldman River at Brocket were
carried out using computer modelling techniques. The results show that the magnitude of the
increases or decreases in flows would be very small, largely average out over time, are not physically
measurable and could only be identified by computer analysis. (See Figure 5.4)

For its purposes, the Panel accepts the evidence provided by Alberta Environmental
Protection that indicates that the indirect effect on the flows in the Oldman River below the Oldman
Dam at the Peigan Reserve could be expected to exceed one percent of the annual volume once
during a period of 59 years. The largest decrease over the period was 2.5 percent of the
instantaneous flow, corresponding to a change in river stage of 1.3 centimetres; the largest increase
was 5.8 percent of the instantaneous flow, corresponding to a change in river stage of 3.6
centimetres. The Panel notes that the Oldman River is subject to a wide range in river stage from
season to season and year to year and that changes equivalent to a few centimetres in river stage are
extremely small compared to natural fluctuations. In the opinion of the Panel, the indirect effect of
the proposed Pine Coulee Project under most conditions on the Oldman River at the Peigan Reserve
would be inconsequential in terms of the flows of the much larger Oldman River, and even in the
extreme cases of high or low flow conditions would be insignificant in terms of the flows of the
Oldman River.

In consideration of the evidence before it, the Panel finds that the proposed project
would have no direct effect and only an inconsequential indirect effect on the present operating
regime of the Oldman River Dam and the stream flows immediately below the dam. The Panel
believes that the Controller of Water Resources has the flexibility to make adjustments if required.

The Panel notes that Willow Creek basin is a small part of the Oldman River basin
which in turn contributes approximately 36 percent of the total basin flow of the South Saskatchewan
River basin (SSRB). The SSRB contains many water management structures each having their own
operational regimes which may interact to varying degrees to determine overall management
strategies. Nevertheless, the Panel finds that should the proposed project proceed it would have a
very small positive effect on downstream flows in the SSRB particularly during low flow periods.
In summary the Panel finds that in regard to water flows the benefits of the proposed project are
largely confined to and should properly accrue to the various water demands in the Willow Creek
basin.

With respect to the effects of the project on navigable waters, the Panel notes that
Willow Creek currently receives little use for canoeing primarily due to low flows during most months
during the open water season. The proposed project would create a 42 hectare headpond, and a 600-
hectare reservoir which would be navigable. The diversion weir would create a barrier to navigation
along Willow Creek, and the diversion weir outlet works and the reservoir outlet works may have
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some effects on flows that may present some degree of navigation concern. Due to the limited
current and expected use of Willow Creek for navigation purposes, the Panel does not believe that
it would be necessary to develop extensive compensating works to enable passage, but some attention
should be given to permit a safe and convenient portage around the weir should it be required. The
Panel would require, should the project proceed, that the Applicant, to the satisfaction of Transport
Canada, establish a safe and convenient portage around the weir. The Panel believes that the weir
and outlet works may present some degree of hazard to canoes or other small craft, but has
confidence that relevant federal and provincial authorities will ensure that appropriate steps are taken
to mitigate such effects.

The Panel believes that the proposed causeway for Secondary Highway 527 warrants
more serious consideration with respect to navigation on the reservoir. The causeway would create
a barrier to small craft passage between the middle and south basins. The causeway would also
necessitate the development of access facilities in each basin at additional cost. The reservoir would
create navigable waters where none previously existed. Overall, the Panel expects that the proposed
Pine Coulee Project would have a minor impact on navigation on Willow Creek due to the limited
use the creek receives for such purposes and the Panel notes that a causeway would create a barrier

to navigation in the proposed reservoir,

5132 Water Quality

The Panel notes that fish in Willow Creek are reported to contain high levels of
mercury from existing background conditions in the basin. The Panel accepts the evidence that the
proposed project will likely cause the methylating of inorganic mercury in inundated soils and
vegetation, and that some additional mercury would bicaccumulate in fish. The Panel notes that there
is no practical way to avoid increased mercury production in newly formed reservoirs. The Panel
accepts that some incremental mercury contamination of fish will be associated with the creation of
the proposed reservoir. Should the project proceed, the Panel would require that the operator, in a
manner satisfactory to Alberta Environmental Protection, Fish and Wildlife Division, monitor and
report on mercury levels in fish from the reservoir and from Reach 4 of Willow Creek. The Panel
understands that Alberta Fish and Wildlife, in consultation with appropriate health authorities, ensures
that the public is aware of any health risk associated with the consumption of mercury-contaminated
fish, and provides advice on the steps the public should follow to minimize any potential adverse
health effects. Having regard for the role and responsibilities of other authorities with respect to the
consumption of mercury contaminated fish, and the incremental nature of any effect that may be
attributable to the proposed project, the Panel is satisfied that the effects of the project with respect
to mercury contamination in water would not lead to significant adverse effects.

Water discharged from the reservoir to Willow Creek will be of a good quality most
of the time. The potential for poor quality water to be discharged from the lower depths of the
reservoir has been reduced by adding a higher outlet. The Panel would require, should the project
proceed, that PWSS design the reservoir outlet works and carry out its operations in a manner
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reservoir discharges on dissolved oxygen and ammonia levels in Willow Creek. The Panel concludes
that the quality of water in the reservoir will be acceptable for recreational uses most of the time and

is likely to support a sustainable cool-water fishery under the proposed reservoir’s operating plan.

The Panel is concerned about the water quality effects of the proposed causeway to
accommodate Secondary Highway 527. The causeway, even with the provision of culverts at various
elevations, would significantly reduce the degree of water mixing that would occur in the reservoir.
This would directly contribute to the development of poor water quality conditions particularly during
drought years, and during ice covered winter months once every ten years, in the middle basin north
of Secondary Highway 527, conditions are predicted to lead to anoxic conditions and fish kills. The
matter of the causeway across the reservoir is discussed in Section 7 of this Report.

The Panel notes that agricultural discharges such as irrigation runoff and effluent from
cattle grazing and feedlot operations could be of potential concern. The Panel concludes that these
matters, if properly regulated, would not constitute a water quality concern. The Panel recognizes
that no allocation was made in the operating scenario for assimilative capacity for wastes discharged
to the stream because none were expected. The Panel deals with this matter further in Section 9 of
this Report.

With respect to water quality, the effects of the proposed project, should it proceed,
would be primarily positive through the beneficial effects of increased flows in Willow Creek during
low flow conditions. In reaching this conclusion, the Panel is also of the opinion that the proposed
project would not result in significant adverse water quality effects to Willow Creek. The Panel
believes that the proposed Secondary Highway 527 causeway will contribute to poor water quality
in the reservoir, and reduce the potential of the reservoir for fisheries and recreational purposes.

5.2 Fisheries

PWSS provided evidence about the current distribution of fish and fish habitat in
Willow Creek as a baseline for the assessment of the proposed project’s potential impacts. Its
consultants examined 166 kilometres of Willow Creek from the Chain Lakes Reservoir to the
confluence with the Oldman River, classified the physical habitats of each reach and took samples to
determine which species were present. A total of 19 fish species were observed.

On the basis of habitat and fish distribution, PWSS identified three stream sections
with different characteristics. The upper section from the Chain Lakes Reservoir to approximately
120 kilometres upstream of the Oldman River was classified as cold-water habitat of moderate
quality. This section supports self-sustaining populations of whitefish, brook trout and brown trout.
The rainbow trout in this section of Willow Creek may be sustained by the artificial stocking of the
Chain Lakes Reservoir. Fish production in upper Willow Creek is limited primarily by low flows
leading to a shortage of deep-water habitat for adult trout and whitefish.
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The next section of the creek, from 80 to 120 kilometres upstream of the Oldman
River, was classified as a transitional zone. The diversion weir, at 110 kilometres, and reservoir
outlet, at approximately 105 kilometres, would be located in this section. It is used seasonally by
both cold-water and cool-water fish species, although the habitat quality for cold-water species is
rated as low. The principal cool-water sportsfish species in this section is northern pike. The
Applicant's consultant rated habitat quality for pike in this section as moderate with limitations due
primarily to low flows. The lower section of the creek, from the Oldman River confluence to 80

kilometres upstream, provides cool-water habitat of good quality for northern pike, walleye and
burbot. The Applicant stated that this section appears to meet the habitat requirements for all life

stages of pike.

PWSS told the Panel that most angling for trout occurs immediately below the Chain
Lakes Reservoir. The fishery, it said, is inconsistent and used mainly by local residents. Downstream
of Willow Creek Provincial Park, fishing effort is directed primarily at northern pike. PWSS reported
that recent winter kills related to low flows have reduced fishing success in this section of the creek.

PWSS said that the potential adverse impacts of the Pine Coulee Project on fish and
fish habitat in Willow Creek would be minor and mitigable with the possible exception of mercury
contamination, and that the potential for creating a fishery in the proposed reservoir (Section 5.2.3)
would be a positive benefit of the project.

To address the sportfish capability in Willow Creek in Reach 2 upstream of the project
(see Figure 4.4), PWSS examined instream flow needs (IFN) for trout using fish rule curves for target
for the upstream reach that provide desired trout habitat conditions by season and by stream reach.
The fish rule curves were based on physical habitat and did not consider water quality. In a separate
analysis, water temperature was investigated to determine the fisheries potential of Willow Creek.
PWSS concluded that fisheries habitat downstream from the confluence of Pine Creek had
temperature and other limitations for trout. As a consequence, IFN downstream of the proposed
reservoir outlet in Reach 4 were based on water quality considerations primarily for walleye and
northern pike.

The compilation of the water quality and fisheries information within the basin,
combined with the development of IFN criteria and an associated operating plan for the proposed
reservoir, has resulted in the identification of a number of fisheries management options and
opportunities within the basin,

PWSS made certain fisheries management assumptions in designing the project and
in planning the mitigation of potential adverse impacts. Specifically, PWSS assumed that upstream
fisheries management objectives in Reach 2 would focus on trout, whereas the downstream fisheries
management objectives in Reach 3 and Reach 4 would focus on cool-water species such as pike. The
participants said that some of the assumptions used by PWSS would change if other objectives were
adopted. The federal Department of Fisheries and Oceans (DFO) pointed out, for example, that
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blockage of upstream migration of pike by the diversion weir would be advantageous only if the
fisheries management objectives upstream of the weir in Reach 2 were to manage cold-water species
and stipulated exclusion of pike from the upstream reach.

DFO indicated that, if the project was approved, additional information would be
requested, regarding the mitigation or compensation that would be required under the DFO no-net-
loss policy. According to DFO, the studies of fish migration patterns in the Application established
that the spawning migrations of both cold-water and cool-water species traverse the proposed
diversion weir site, 50 a more detailed assessment of the effects of blocking spawning migrations
would be needed.

Participants voiced a number of specific fisheries concerns about the desirability of the
project and also about the Applicant's plans to mitigate fisheries impacts. The potential impacts of
the project identified by PWSS and other participants are described in the following sections. For the
purposes of discussion, the impacts of the proposal are examined in three areas: Reach 3 and Reach
4 of Willow Creek downstream of the proposed weir (Section 5.2.1), Reach 2 upstream of the
diversion weir (Section 5.2.2) and in the proposed Pine Coulee Reservoir (Section 5.2.3).

521 Downstream Fishery

PWSS stated that the construction phase impacts of the proposed project would be
limited to the effects of temporary dewatering of the channel, which could strand some fish, and the
potential for increased downstream sedimentation or contamination. The consequences of dewatering
would be local and temporary, and the potential for sedimentation and contamination could be limited
with proper precautions.

Following construction of the project, the primary effects on Willow Creek
downstream of the reservoir outlet would be a change in the flow regime. PWSS said that since the
primary purpose of the project is to augment summer flows, the frequency of low flows below the
reservoir outlet would be reduced. PWSS concluded that fish habitat in Reach 4 would be improved
and that this would have a positive, long-term, high impact on fish populations.

If no fish ladder were constructed, the diversion weir would block any upstream
movements of pike to spawning areas. The Applicant’s fisheries consultant estimated that the pike
spawning area in Reach 2 upstream of the weir was 1.9 hectares, representing approximately 16
percent of the total pike spawning area in Willow Creek. Some pike spawning habitat downstream
of the weir would also be lost as a result of lower flows during the spring spawning period. To
compensate for these losses, PWSS proposed to construct a five-to-10-hectare pike spawning pond
near the reservoir outlet.

As noted above, IFN for cool-water fish in Reach 4 were based on water quality rather
than fish rule curves. Water quality in Reach 3 between the diversion weir and the dam outlet would
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be affected by the weir. Water quality downstream of the reservoir outlet in Reach 4 would be
affected by releases from the reservoir. PWSS estimated that in Reach 3 between the proposed
diversion weir and the dam outlet, water quality IFN would be met 67 percent of the time, compared
10 63 percent and 71 percent under existing and natural conditions respectively. IFN for water quality
downstream of the reservoir outlet in Reach 4 would be met 99 percent of the time under the
proposed operating plan as compared to 57 percent and 73 percent under existing and natural
conditions respectively. The principal effects of the proposed project on water quality would be to
reduce maximum water temperatures and increase dissolved oxygen concentrations downstream of
the reservoir outlet.

DFO concurred with the PWSS approach of using water quality criteria to determine
IFN for cool-water fish downstream of the reservoir outlet. DFO also recommended that an
additional quantitative evaluation of the amount of habitat available downstream in Reach 4, under
various flow regimes, be undertaken to determine the potential gain or loss of fish habitat from the
proposed operating regime. This would provide DFO with the information it requires to confirm
whether its no-net-loss management objective would be met. In addition, this data would identify the
need for mitigation measures and the scope of such measures.

The Pine Coulee Coalition (the Coalition) argued that the IFN for Reach 4 of Willow
Creek were too low to support a cold-water fishery. It proposed an IFN equal to the natural instream
flow of an 80 percent exceedence year; that is, the flow that would be met or exceeded 80 percent
of the time under natural conditions. This flow was selected to represent flows in Willow Creek from
1930 - 1950 (i.e. prior to the 1962 construction of the Chain Lakes Reservoir) when, the Coalition
said, Reach 4 supported a significant trout fishery. The apparent objective of flows proposed by the
Coalition was to support trout populations in Reach 4 of Willow Creek and to provide spawning
habitat for fish from the Oldman River.

Another factor that may affect fish downstream in Reach 4 would be the water quality
of water released from the reservoir into Willow Creek. PWSS concluded that the quality of water
discharged from the Pine Coulee Project could, at times, have an adverse effect on the fish in Reach
4. High ammonia concentrations and low dissolved oxygen levels were primary concerns. The
assessment of downstream water quality impacts in the EIA was based on a low-level intake design
for the reservoir outlet. During the hearing PWSS said it would modify the design to include an
additional intake six metres above the planned one. The result of this change, the Panel was told,
would be an improvement in downstream water quality because the anoxic water concentrated at the
bottom of the reservoir would not be released.

In its presentation to the Panel, Environment Canada stated that the change in the
reservoir outlet design would likely mitigate downstream effects on water quality but further
evaluation would be required to confirm the extent of the mitigation.

Brown trout would probably continue to use Willow Creek downstream to
Claresholm, especially with the potential stabilization provided by the reservoir. However, PWSS
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would not expect to see major increases in numbers because other physical habitat components might
well be missing, such as good rearing habitat for juveniles, An expert for PWSS also stated that the
temperature effect from reservoir release would be almost undetectable downstream of Claresholm

and agreed that pike were likely to preferentially occupy areas downstream of Claresholm.

522 Upstream Fishery

PWSS stated that the proposed project would have little effect on the upstream fishery
in Reach 2. The principal effect, PWSS said, would be to block upstream migration of pike, which
it said would be a positive benefit given its assumptions about cold-water fishery management
objectives in Reach 2. A pool of approximately 42 hectares, that would be created upstream of the
diversion weir, would provide deep-water trout habitat that is now lacking in Reach 2 of Willow
Creek. During the hearing, however, PWSS noted that about 50 percent of the pool would fill with
sediment within 15 years, potentially reducing its long-term value as deep-water trout habitat. PWSS
assessed the potential impacts of the project on the upstream fishery in Reach 2 assuming that
operations of the Chain Lakes Reservoir would be unchanged and would remain at current levels.

movements of the various species of fish to assess the potential impacts of blocking fish movements
at the proposed diversion weir.

Several participants identified the opportunity for restoring and enhancing Reach 2
of Willow Creek to improve the trout fishery. An important element of such an enhancement
program would be an assessment of the operation of the Chain Lakes Reservoir to determine if flow
releases to Willow Creek could be increased during certain periods to improve the upstream fishery,
Alberta Environmental Protection, as the operator of Chain Lakes Reservoir and the future operator
of the Pine Coulee Project, made a commitment to review the operation of the Chain Lakes Reservoir
if the Pine Coulee Project was implemented. Trout Unlimited told the Panel that if instream flow
needs for cold-water fish species could be incorporated into the operation of the Chain Lakes
Reservoir, it would be prepared to act as the lead agency for the restoration of the cold-water fishery
in Reach 2 of Willow Creek. In addition to improved flow conditions capable of sustaining a cold-
water fishery, some stream channel and riparian zone restoration would also be required. Both Trout
Unlimited and DFO are already involved in pilot projects on upper Willow Creek under Trout
Unlimited's “cows and fish” program. Trout Unlimited would seek to develop a partnership among
conservation groups, government agencies and landowners to implement the restoration program.
PWSS took the position that upstream enhancement in Reach 2, however desirable, was not its
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523 Reservoir Fishery

PWSS stated that the proposed project would create a reservoir fishery where no fish
habitat currently exists. Pine Creek, which drains the coulee, is an intermittent stream with no
fisheries capacity. At full supply level (FSL) of 1,052.5 metres above sea level, PWSS estimated, the
Pine Coulee Reservoir would hold 50,600 cubic decametres and occupy approximately 600 hectares.
The reservoir would be drawn down to 1,044 metres about one year in 10 and to 1,042 metres about
one year in 50, reducing the volume of water by about 73 percent and 83 percent respectively, with
corresponding declines in the availability of fish habitat. PWSS stated that the 1,042 metre minimum
level was intended to maintain adequate water quality conditions for fish survival.

The reservoir would be divided into three basins by causeways constructed for road
crossings (see Map 1.1). The small (20-hectare) north basin would be shallow even at full supply
level. PWSS concluded that this basin would not be capable of supporting fish and recommended
that it be managed as permanent wetland habitat. The 300-hectare middle basin and the 280-hectare
southern basin would be divided by the proposed Secondary Highway 527 causeway. Under late
summer draw-down conditions, water quality in the middle basin would deteriorate (Section 5.1.2)
and could lead to fish kills. Dissolved oxygen levels in the middle basin would also fall below levels
required by fish one in 10 winters. To mitigate this potential impact, PWSS proposed to include a
layered system of culverts at both ends of the causeway to provide fish passage and to allow better
mixing of water between these two basins.

PWSS said that without enhancement, the reservoir fishery would consist primarily
of white and longnose suckers, pike and burbot. With enhancement, several options would be
possible, including stocking the reservoir with rainbow trout or walleye. PWSS believed that a self-
sustaining walleye population could be established and rainbow trout would probably have to be
stocked on an ongoing basis. The potential for walleye could be enhanced by constructing spawning
habitat in the southeast end of the reservoir and by introducing prey species.

PWSS addressed the potential for the bioaccumulation of methyl mercury in reservoir
fish. This problem is common in newly created reservoirs where anoxic conditions promote the
growth of bacteria capable of methylating inorganic mercury in inundated soils and vegetation. The
methylated form of mercury then accumulates in the fatty tissues of organisms. Elevated mercury
levels have been observed in both newly created reservoirs and downstream areas. PWSS concluded
that the potential for the proposed Pine Coulee Reservoir to produce methyl mercury would be
moderate initially, and that the rate of release could be expected to decline over time. However, tests
on white suckers and northern pike from Willow Creek indicate that mercury levels are already high
from natural conditions. The Applicant, therefore, noted that mercury levels in the reservoir may be
greater than predicted. There is also the potential for elevated methyl mercury levels in the newly
created reservoir to increase mercury levels in fish downstream of the reservoir since the release water
may contain methyl mercury. PWSS told the Panel that practically little could be done, to mitigate
for increased mercury production in newly formed reservoirs. The standard practice is to monitor
mercury levels in fish and to issue warnings if levels exceed those established for human consumption.
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Concerning fish movements from Willow Creek, PWSS predicted that northern pike
and burbot from Willow Creek would enter the reservoir via the diversion canal. Depending on the
fisheries management objectives for the reservoir, this impact may be either positive or negative. For
example, pike and burbot entering the reservoir may prey on fish stocked in the reservoir. In addition,
when the reservoir is near full supply level, fish from the reservoir could migrate via the diversion
canal into upper Willow Creek. If a pike fishery developed in the reservoir and upper Willow Creek
was managed for cold-water species, such movements would have a negative impact.

The federal Department of Fisheries and Oceans was not convinced on the evidence
provided by PWSS that a sustainable sportfishery could be established in the proposed reservoir:

mtheptqeaedwuuqnhymdphy-eddmwwiniaofﬂnwopond
reservoir, successful establishment of a self-reproducing population of any sport fish
should not be considered a foregone conclusion.

It was therefore DFO's view, if PWSS were to include the benefit of a potential reservoir sportfishery
as mitigation or compensation for any losses of fish or fish habitat that might be attributed to the
proposed project, that this would be premature. It recommended that PWSS undertake further
assessment of the suitability of the reservoir as better information about water quality and hydrology
became available. Concerning fish migration, DFO observed that movement of fish from the reservoir
into upper Willow Creek could be a potential management problem depending on the fishery
management objectives selected for Reach 2. It recommended that the Applicant assess the issue
further.

524 Panel Views

Fish populations in Willow Creek have been affected by activities in the watershed
over the past decades. These activities include construction and operation of the Chain Lakes
Reservoir, municipal and domestic water use, agricultural development and associated water
withdrawals for irrigation. The Panel concludes that releases from the proposed Pine Coulee Project
during the summer low flow period are likely to have a positive effect on cool-water fish populations
in Reach 4 downstream of the reservoir outlet, but they would not improve conditions in Reach 4 of
Willow Creek sufficiently to create the basis for a sustainable cold-water fishery. The Panel doubts
whether a sustainable cold-water fishery could be established in Reach 4 of Willow Creek under any
operating regime which could be adopted for the reservoir. It is also the Panel's view that a multi-use
policy for water management precludes the project from being managed for fishery management
purposes alone. Water management policies require that the proposed project be operated to realize
potential positive downstream fisheries benefits in Reach 4 while meeting overall multi-purpose
operational objectives.

The Panel views enhancement of the cold-water fishery in Reach 2 of Willow Creek
as a potentially significant positive spin-off from this proposed project and notes the proposal from
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Trout Unlimited to act as the lead agency for this fishery management initiative. According to Trout
Unlimited, Reach 2 of the creek has the potential to support a significant trout fishery. The
Applicant's consultant has rated the fish habitat in Reach 2 of Willow Creek as moderate with
limitation primarily related to low flows. The Panel notes that Alberta Environmental Protection will
review the operation of the Chain Lakes Reservoir if the Pine Coulee Project is implemented. Current
water management policy for the South Saskatchewan River basin requires that regulated streams are
to be managed to meet preferred instream flows most of the time. Any review of the operations of
Chain Lakes Reservoir should involve consideration of all multiple purpose uses of water, including
sportfish, in the context of existing and future needs. The review should include examination of the
flows in Reach 2 of Willow Creek necessary to enhance the cold-water fishery upstream of the
proposed Pine Coulee diversion weir.

An issue that affects both the downstream and upstream fishery is the question of
whether fish passage should be provided at the diversion weir. The current design for the diversion
would facilitate the installation of works to allow fish passage. However, fish passage works would
not be installed since, in the Applicant’s view, the blockage of pike could enhance the development
of a cold-water fishery upstream of the weir. The Department of Fisheries and Oceans recommended
that the fish passage design option be maintained. Management objectives may change over time or
new information may come forward that would make fish passage desirable. Should the project be
approved, the Panel would require that the design and construction of the weir provide for the
installation of works to allow fish passage should they be required in the future but would not require
that fish passage be installed at this time.

For the reservoir fishery, the Panel believes that establishment of a self-sustaining
walleye fishery would be a desirable option and, based on the information provided to the Panel, a
potentially viable alternative. Creation of additional spawning areas and, if necessary, the
introduction of forage species could be undertaken to enhance the likelihood of success. The Panel
notes that walleye enhancement could be undertaken as soon as the reservoir is created to take
advantage of the initial nutrient bloom and before other less desirable species become established.
The Panel would require further study by the operator on the issue of whether fish migration into or
out of the reservoir should be blocked, if the project was approved.

The Panel is concerned, however, that the potential fishery benefits of the proposed
project might not be realized unless and until fisheries mitigation and enhancement management plans
are finalized, and certain fisheries management features are incorporated into the design and operation
of the project.

In the Panel's view, the creation of a reservoir fishery where no fishery presently exits
would constitute a clear benefit of the proposed project. The evidence before the Panel is that
intervention in the form of habitat enhancement and stocking of desirable species immediately
following reservoir filling would be necessary to establish a sportfishery in the reservoir. Of the two
sportfish species actively considered by the Applicant, rainbow trout would appear to be the poorer
choice. Experience in other reservoirs has shown that rainbow trout are not self-sustaining after the
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initial nutrient flush associated with inundation is exhausted. Ongoing stocking would likely be
required to maintain a population. The trout anglers represented by Trout Unlimited expressed little
interest in a reservoir rainbow fishery. The Panel believes, should the project proceed, that the
alternative of stocking the reservoir with walleye should be given further consideration to determine
the feasibility and desirability of the habitat enhancement measures outlined in the Application to
increase the likelihood of establishing a self-sustaining walleye population.

The Panel concurs with the PWSS assessment that the north basin would not provide
fish habitat and would agree with its proposal to manage the area as an enhanced wetland and
waterfowl habitat. The Panel would require, should the project proceed, that PWSS establish control
gates at the causeway across the north end of the reservoir so that the water levels in the north basin
are stabilized and consistent with the establishment of a permanent wetland capable of supporting
waterfowl and wildlife. There remains some doubt about the value of the middle basin as fish habitat.
The Panel is concerned that low oxygen levels and elevated ammonia in the middle basin of the
reservoir, particularly during drought years when the reservoir was drawn down, could result in
periodic fish kills. The Panel doubts that the multi-level culvert system PWSS proposed between the

As discussed earlier, the potential for increased methylation and bioaccumulation of
mercury in the reservoir raises the prospect that any fish established in the reservoir might contain
relatively high mercury levels. It also raises the prospect that the already high mercury content of fish
in Willow Creek might be increased downstream of the reservoir. The Panel has indicated that it
concurs with PWSS that no effective mitigation of the mercury methylation and bioaccumulation
impact of the project is possible, with the exception of issuing public advisories of the health risks of
consuming mercury-contaminated fish. The Panel also agrees with the PWSS consultant'’s
recommendations that mercury levels be monitored both in the reservoir and downstream, and would
make this a condition of any approval.

The Panel concludes that the Pine Coulee Project, should it proceed, must include a
number of fisheries management features within the design and operation of the facilities. From the
evidence available to the Panel, the project would create the opportunity to achieve certain fisheries
enhancements. The final design of the project must reflect a series of fisheries mitigation and
enhancement decisions. Some of the key features of the project design are dependent upon fisheries
management considerations: (1) the design and operation of the weir (i.¢. fish passage and headpond
habitat), (2) the design of the canal (i.e. fish passage), (3) the design of the dam and saddle dyke
(outlet/intake level and spawning habitat), (4) the design of the outlet works (aeration and pike
spawning habitat), and (5) the design of the road crossings (culverts).

Should the project proceed, the Panel concludes that PWSS, to the satisfaction of
Alberta Environmental Protection, would be required to prepare and implement a fisheries mitigation
and enhancement plan as an integral component of the project. The fisheries mitigation and
enhancement plan should be prepared at the earliest opportunity so that fisheries management
decisions could be appropriately reflected in the final design and operation of the facilities. PWSS
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should seek appropriate input from the public and the various federal and provincial agencies in the
preparation of the fisheries plan. The plan should be reviewed by Alberta Environmental Protection,
in consultation with the Department of Fisheries and Oceans.

The fisheries mitigation and enhancement plan, in the opinion of the Panel, should
address several issues and options raised during the hearing. Specifically, the Panel would require
that the plan address, among other relevant factors, the following:

* the feasibility and desirability of managing fisheries upstream of the diversion weir
in Reach 2 primarily for cold-water species, taking into consideration the role of
the weir, diversion canal, and headpond and the implications for cool-water
species, -

» the feasibility and desirability of the establishment of a sustainable cool-water
fishery in the reservoir, particularly walleye, taking into consideration the role of
the saddle dyke in providing spawning habitat, the minimum water level and
quality that would be required to ensure a sustainable fishery, the effect of
mercury contamination; the nutrient requirements of fish, and the effect on
reservoir water quality and fisheries of not constructing the causeway for
Secondary Highway 527,

» the feasibility and desirability of managing fisheries in Reach 3 and downstream
of the reservoir outlet in Reach 4, primarily for cool-water species, taking into
consideration the role of the weir, the design of the outlet channel from the
reservoir, the need for pike spawning habitat at the outlet, and the water quality
discharged to Willow Creek;

* the fisheries habitat compensation requirement of the Department of Fisheries and
Oceans; and,

* the ongoing monitoring of the effectiveness of mitigation and enhancement.

The Panel would also require PWSS to conduct such further modelling and water
quality monitoring to confirm in a manner satisfactory to Alberta Fish and Wildlife that water released
from the reservoir at the raised elevation is of sufficient quality to meet water quality and fisheries
management objectives established for Reach 4 of Willow Creek.

The Panel notes the policy of no-net-loss of productive capacity of fish habitat, and
recognizes that a fish habitat compensation component of the fisheries mitigation and enhancement
plan would be required by the Department of Fisheries and Oceans. The Panel believes that the
project as proposed would result in some loss of cold-water fish habitat in Reach 3 and the upper
potion of Reach 4 that has been identified of poor quality with significant limitations due to water
quality and limited habitat suitable for spawning and rearing of fry. The diversion weir crossing
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Willow Creek would pond about 42 hectares of water, to a maximum depth of about nine metres at
the structure, this level drawing down to about 6 metres over the winter. The average depth of the
headpond would be about two metres. The Panel would require, should the project proceed, that the
design and operation of the weir and associated headpond would be satisfactory to Alberta Fish and
Wildlife and would be done in a manner that provides trout habitat and ensures that sedimentation
is minimized and adequate water depth is maintained. The development of the headpond in
association with the weir would add new habitat for cold-water fish in Reach 2 of a kind and nature
that would in the opinion of the Panel, offset any cold-water habitat losses due to the restrictions of
the weir to poor habitat in Reaches 3 and 4.

With respect to cool-water fisheries habitat, the Panel notes that in Reach 2 of Willow
Creek, 1.9 hectares of pike spawning habitat would be inaccessible due to the blockage of migration
by the weir. The Panel accepts the need to replace this habitat loss to meet the requirements of the
design and implement a program to establish a suitable pike spawning habitat of 5-10 hectares near
the outlet of the reservoir at Willow Creek as proposed. In the Panel's opinion, this mitigation
measure could fully compensate for any loss of pike spawning habitat loss in Reach 2.

The Panel also notes that any fish habitat created in the proposed Pine Coulee
Reservoir would be an enhancement over and above the current habitat available in the Willow Creek
basin.

With respect to fisheries, the Panel concludes that the project would not result in any
net loss of fisheries productive capacity after various mitigative measures required by the Panel were
implemented, and the Panel further concludes that improved flows in Willow Creek and establishment
of a reservoir fishery would result in a significant beneficial effect on the fishery resource in Willow
Creek basin.

53 Soils and Drainage

Soils and drainage were major issues raised by landowners living near the proposed
project.

53.1 Land Classification and Irrigation

The Application provided several documents that explained the land classification
system for irrigation used in Alberta. Land irrigability classification in Alberta is provided for in the
Irrigation Act and is carried out as set out in Standards for the Classification of Land for Irrigation
in the Province of Alberta and Procedures Manual for Land Classification for Irrigation in Alberta
1992. The standards are set out in section 113 (1) of the Jrrigation Act. A parcel of land is assigned
a Land Class of 1 to 6, with Class 1 being the most suitable for irrigation with fewest restrictions.
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Class 5 is a provisional non-irrigable class and Class 6 is non-irrigable. The Land Class results from
an investigation carried out at an intensity level ranging from Level I to Level V, Level I being the
most intense. The purposes and characteristics of these intensity levels are set out in the Procedures
Manual for Land Classification for Irrigation in Alberta 1992. For each parcel of land a soil
category and a topography category are determined. These are combined to arrive at the land
classification. Lands falling within a given classification have similar irrigability.

Land is classified with respect to its suitability for irrigation using procedures and
standards set out by Alberta Agriculture, Food & Rural Development. The physical, chemical, and
morphological properties of a unit of land are examined to arrive at a classification from Class 1 to
Class 6. These classes reflect the general capacity of the land for irrigation use in its present state.
The principle on which this classification scheme is based is that land should be permanently
is to predict whether a parcel of land is suitable for irrigation.

The properties of land may be grorped into two types: permanent land features and
changeable factors. Irrigation shifts the natural balance among water, land, vegetation, fauna and
man. The structure of the soil can be changed by physical or chemical processes. Of major concern
is the migration of soluble salts that may occur as a result of irrigation. Poor drainage, low hydraulic
(water) conductivity or other factors can cause leaching of salts and accumulation in the root zone.
Increased salinity may impair plant growth and lower crop yields by decreasing the amount of water
available to the plant through increased osmotic pressure in the soil solution. Increased sodicity
(sodium content) also inhibits plant growth.

53.1.1 Land Suitability for Irrigation

At the hearing, the Applicant addressed the issue of land use as it pertains to possible
productive. It stated that current irrigation development is based on a land classification system that
dates back to about 1930, when the first standards were developed. This was replaced by the
Irrigation Act in the late 1960s, requiring all land developed for irrigation to be classified and suitable
for irrigation according to specified standards. From then to the present, irrigation methods have
been evolving; today, center-pivot irrigation is becoming dominant. With this development, land
classification standards were revised in 1983 through a special committee formed by the Irrigation
Council that involved Agriculture Canada and Alberta Agriculture, Food & Rural Development.

According to the Applicant, the potential for salinization of land suitable for irrigation
is minimal under proper irrigation management and it was not aware of any land classified as suitable
for irrigation being salinized through normal irrigation practices. Most of the salinity problems have
been attributed to canal seepage and other factors. Farmers tend to irrigate at levels lower than the
optimum consumptive requirement level of their crop, so most water is managed so that it will be
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stored in the soil, with minimal deep percolation. Studies have shown that there is enough leaching
to control the salt balance within the root zone.

According to PWSS, land within the proposed project area that would be excessively
saline would be excluded through the land classification process. A parcel of land containing more
than 15 percent of its area as a non-irrigable soil type would be excluded. The Applicant stated that
among the four different levels of land falling within the irrigable category, there is no policy to give
preference to the better classes of land. The order of development is determined by the licence
application system. The Applicant’s current assessment of the area is that most of the land suitable
for irrigation would be Class 2 and Class 3, but some might fall into Class 4. Most of the land is

suitable for sprinkler irrigation.

532 Salinity, Drainage and Groundwater

Considerable evidence was submitted on the issue of salinity in the area immediately
adjacent to the proposed reservoir. Related technical considerations involve seepage from the
reservoir, groundwater flow regimes, salinity potential of local soils, and drainage options available
to mitigate the potential effects. This issue was addressed primarily by the Applicant and the Area
Landowners Group. Other participants, including strong proponents of the proposal, were very
supportive of the concerns expressed by the Landowners Group with respect to potential direct
effects on it and its lands and stated that this issue should be resolved to the satisfaction of the
landowners if this project was to proceed.

Saline soils in western Canada are classified on the basis of their origin and degree of
to saline soils that developed as a result of agricultural practices or changes to surface runoff patterns.
Since solutions of salts are electrically conductive, the salinity of soils may be assessed using electrical
conductivity measurements. On the basis of conductivity, soils are separated into five salinity
categories: non, weak, moderate, strong and very strong. The primary effect of salts in saline soils
on plants is to deprive them of water, but high salt levels may also result in toxicity. The development
of soil salinity results from a combination of the effects of soil type, groundwater conditions and
surface moisture. Changes in hydrologic conditions such as increased water tables and altered flow
patterns may enhance the development of saline soils. Water containing dissolved salts that rises to
the surface leaves behind salts as it evaporates or accumulates in saline sloughs.

The Application provides information on the salinization and drainage of cultivated
farmlands close to the reservoir. Because the land surface at the southeast periphery of the proposed
reservoir would be below the full service supply level, a saddle dyke is required to confine the water.
The Applicant recognized the concerns of the Landowners Group that farmland to the east and
southeast could be affected by seepage from the reservoir causing soil salinization. The Applicant
provided information about the types of seepage that might occur, the level of risk and the Applicant’s
suggestions for possible mitigation.
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The Applicant identified four areas of potential concern:
» Deep seepage could affect the groundwater aquifer and lead to related soil salinity

problems. This would occur if reservoir seepage were to cause mounding of the
groundwater in the Stavely Buried Valley aquifer, resulting in water rising to the

surface. However, because the groundwater level is 13 to 18 metres below the
surface and the mounding is expected to be about four metres, this impact is not
expected to occur.

» Seepage through the reservoir sides is expected to occur through sandstone in the
coulee walls along a one-mile length of the reservoir. The Applicant expects that
this seepage will follow the sandstone bed downward and be isolated from the
surface by a thick layer of clayey till. The impact is rated as negative, low and
long-term. PWSS stated that primary mitigation options in suspect locations
would be to construct an impermeable barrier or to install a deep drainage system.

*  Seepage through and under the saddle dyke was identified by the Applicant as the
seepage source of most concern. Because there are some exposures of permeable
sandstone under the area, which are covered by only a thin layer of till, seepage
through these exposed sandstone layers could affect shallow groundwater systems
to the south and southeast of the dyke. The lower-lying parts of these areas could
become waterlogged and salinized. This was the only seepage source the
Applicant considered to be of significant concemn. The primary mitigation options
identified by the Applicant were to construct an impermeable barrier beneath the
dyke or to install a deep drainage system beneath the dyke.

* At the hearing, the Applicant recognized that the construction of the reservoir
could also lead to altered surface drainage and to cutting off surface water
drainage to Pine Coulee, potentially resulting in surface water ponding and loss
of agricultural land. PWSS identified the primary mitigation options as
connection to existing natural drainage systems and pumping surface drainage
over the dyke.

Cost effectiveness was a key consideration in the Applicant's assessment of potential
considerations led the Applicant to conclude that surface water, including that from seepage, would
initially drain into three low areas east of the dyke. Consequently, the mitigation favoured by the
Applicant would be to monitor the situation and purchase affected lands or to improve affected
surface/subsurface drainage only if a problem were to develop. According to PWSS, this approach
would be cost effective, and current monitoring methods would allow detection of problems before
extensive loss of soil productivity would occur.
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The Landowners Group's concern was with the uncertainty of the effect of the project
on potential salinization of its lands. The Group felt that it was being expected to bear all the risk
with no potential benefits. It felt the transition from no effect to significant effect was small and hard
to determine. For this reason, the group was critical of how PWSS intended to determine significant
effects that could affect landowners and which would require mitigation. It did not accept the
purchase of affected lands by the Applicant as an option. It also was concerned about the availability
of funds to undertake mitigative action if needed, with the current budgetary constraints on the

The Landowners Group argued that its members could be negatively affected if the
project did not include drainage. This group stated that alternative drainage designs had been put
forward in the past but that there had not been a resolution of the issue. Their representative
indicated that drainage had been proposed to the Public Advisory Committee in June 1992. The
committee moved it forward but the Applicant apparently had not acted on the proposal. The
Landowners Group was concerned that if the Pine Coulee Project proceeds as designed, they will face
grave danger of salinization of soils, ponding and marshing from excess groundwater and seepage or

The Landowners Group said the original Alberta Environment study suggested that
seepage through the east side of the reservoir is likely and that artesian pressure will cause seepage
through onsite sand and gravel lenses. The group disputed certain results of other studies, such as
the Pine Coulee soil salinity mapping project undertaken by PWSS to define the project's effect on
this group, basing their opposition on their own experience - its members have accumulated some 350
working years on this land. If half again as much acreage is put at risk as benefits from the project,
the group questions the benefit-cost ratio of the project. It also questioned the Applicant’s proposal
to monitor salinity, only installing drainage or purchasing the land after a problem is identified. What
this amounts to, the group felt, is irresponsible land management, allowing degradation of the land
before taking remediation action. Consequently, this group supported the construction of a prime
drainage ditch, addressing drainage concerns six miles (about 10 kilometres) to the north and also
reducing risk to landowners to the east. All members of the group are located in the sub-basin; the
concerns affect their livelihood as well as that of their children.

The Landowners Group felt that the statement by PWSS of its intent to monitor
sounded good but that PWSS had not addressed the key issue of the “event horizon” or the trigger
mechanism that would be used to determine the need for action. It stated that a criterion such as an
increase in groundwater level of two inches or ten feet might not properly represent the relationship
to the actual salinization effects on their land. Their concerns might then be ignored. The Applicant's
expert stated that at the present time the specific value of such a trigger had not yet been assessed,
whether it should be one, two, or three metres. In his view, the data would have to be monitored on
a monthly basis by an individual with hydrogeological experience, who would be able to assess
whether mounding was taking place and whether it was at a level of concern, since the data would
have to be assessed within the context of the hydrometeorological regime.
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course of the hearing. The position of the Landowners Group in its written submission was that, if
the proposed project were to be approved, it would have seven recommendations for the Panel to
consider. At the hearing the parties resolved six of the seven issues involved in the recommendations.
The agreement was based on the Applicant agreeing to the following undertakings:

study discrepancies between EM-38 and soil sample salinity readings by a
committee consisting of representatives from the Applicant, Alberta Agriculture,
Food & Rural Development, the Landowners Group, and a consultant of the
Landowners Group's choice. Based on the committee's determination, further
necessary studies would be carried out at the Applicant's expense;

after review by the Prairie Farm Rehabilitation Administration (PFRA), if current
seepage estimates are determined to be inadequate, the Applicant will do
whatever further studies are recommended by PFRA;

the Applicant will recommend to the Controller of Water Resources to include a
condition in the project licence to require a groundwater/soil monitoring system
(as described in the Landowner Group's submission) to be undertaken to the
satisfaction of Alberta Agriculture, Food & Rural Development. The Applicant
has also undertaken to add four monitoring wells in low-lying areas north of
Secondary Highway 527.

the Applicant will recommend to the Controller of Water Resources to include a
condition in the project licence to require the Applicant or the Applicant's
successor to implement trigger mechanisms for mitigation to be determined jointly
by Alberta Agriculture, Food & Rural Development, PFRA and the Landowners
Group.

the Applicant will recommend to the Controller of Water Resources to include a
condition in the project licence to require that the monitoring results be made
available to the public on an on-going basis; and

the Applicant will recommend to the Controller of Water Resources to include a
condition in the project licence to require the public detailing of agency
responsibilities and turnover schedules by the owner/operator of the project.
When responsibility for the project moves from the Applicant to another operator
such as Alberta Environmental Protection, this operator would also be required
to meet the agreed-on conditions which are to become part of the licence.

Based on these understandings, the only issue left outstanding between the
Landowners Group and the Applicant is that of drainage. The Landowners Group wanted assurance
that the opportunity to install drainage would be available when it would be needed. Their preference
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would be to have drainage installed from the outset. The Landowners Group asked the Panel to
require as a condition of approval that a contingency of 1.5 to two percent of construction costs be
earmarked specifically for drainage and salinity mitigation. The Landowners Group's final position
was that the project should not be approved, but if it were and the above recommendations
implemented, the Applicant must be responsible for all effects either caused or aggravated by the
proposed project.

If the project were to proceed, the Group said, construction of the saddle dyke would
prevent the completion of a drainage system started in 1974, It stated at the conclusion of the hearing
that the subsurface drainage system is now its preferred choice. In its written submission, it had
suggested that the total area subject to waterlogging and salinity might be in the order of 375 to 600
hectares if it is assumed that seepage would increase the area subject to these effects by 50 percent.
According to the expert report submitted by the Landowners Group, seepage from the proposed
reservoir has the potential to increase the salinity on the lands below Full Supply Level (FSL) east
of Pine Coulee, with the areas south and southeast of the proposed saddle dyke being the most
susceptible to potential seepage based on existing studies. Evidence at the hearing from the
Landowners Group expert was that it would be possible to design a monitoring program so as to give
adequate warning of salinity arising from the project and allow mitigative action to be taken.

Also during the hearing, PWSS stated that its most recent studies indicate that seepage
levels would be quite low, lower than had earlier been anticipated. It proposed a monitoring system
to track the level of seepage, with further mitigation to be implemented only if the monitoring data
indicated a sufficiently serious problem. It also stated that it was intending to install relief wells and
that its current information indicated that the level of flow could effectively be intercepted by these
relief wells and the toe drainage system, and returned to the reservoir, so that no salinization would
occur on the adjacent lands as a result of the proposed project.

The Applicant also provided additional information on options and costs if drainage
were to be required. Three options were examined which included an open ditch, a buried drain and
a pumping system. The Applicant's expert stated that if it was responsible for the water, it could
definitely determine “the most cost effective way out.” The stated that based on the elevation of the
drain, the open ditch might not be the correct solution. The cost of pumping was quoted as ranging
from about $100,000 to $500,000, depending on the slough elevation objective and the period of
pumping. The cost of the buried drain was still uncertain, estimated at more than $100,000, but
would be within the allowable cost range. It was also pointed out that the cost associated with this
option was not very sensitive to depth, so that if more complete drainage was required, this might be
a very cost-effective option. Alternatively, the expert stated, if the Applicant were not responsible,
“the entire discussion with the land owner becomes fairly mundane.” PWSS indicated that all
landowners who might be affected by potential drainage solutions would have to be informed about
and involved in such consideration.
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533 Panel Views

The Panel notes the evidence regarding the suitability of lands located along Willow
Creek for irrigation purposes and concludes that should the project proceed, there are sufficient
suitable lands capable of supporting irrigation that the irrigation benefits would not be limited by the
availability of irrigable lands and unsuitable lands would not be permitted to receive irrigation water.

The Panel understands that the aspect of land use classification for irrigated lands are
extensively addressed in the current regulatory framework. The Panel is also very conscious of the
limited water resource in this basin. The Panel has confidence that the relevant authorities responsible
for water and land resources would carefully review future resource allocations and development to
optimize the benefits from this project, if it were to be approved.

The Panel has concerns regarding seepage and potential salinization of

lands. If the project were to proceed and result in the salinization of lands and the loss of productivity
for a large area near the reservoir, in creating the benefit of water availability for irrigation, then the
Panel would have concerns about some of the benefits of the project. The Applicant has identified
the potential sources of seepage from the project and the mitigation options available to avoid directly
related salinization problems. The Panel believes that the project can incorporate appropriate
mitigation measures in the design and operation of the reservoir to prevent project related salinization
of agricultural land in the vicinity of the project. Therefore, the Panel would require in a manner
satisfactory to the Controller of Water Resources, should the project proceed, that PWSS:

o e &, dam and saddle dyke 1o ’
measures that will restrict and control seepage to prevent the project from causing
the salinization of agricultural lands.

The Panel believes that such a requirement would address directly the primary concern
of the Area Landowners; preserving the quality of surrounding lands. The Panel agrees with the
Landowners that all reasonable steps should be taken in the design of the works to minimize and
manage seepage. The Panel notes that PWSS has identified a range of specific project design
alternatives that might be included in the project to accomplish the protecting of the quality of
surrounding lands. The determination of the best alternative is a matter to be resolved during the
detailed design of the works and the Panel would expect that the Controller of Water Resources
would include such matters within the scope of the review of the application made by PWSS pursuant
to the Water Resources Act.

The Panel further notes that PWSS has agreed to undertake specific follow-up actions
regarding a number of the detailed matters raised by the Area Landowners and filed with the Panel
during the hearing. The Panel accepts the commitments made by PWSS and would require that they
be fulfilled, should the project receive approval from the Panel. Specifically, PWSS agreed to:
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studies of the discrepancies noted between EM-38 and soil sample salinity
readings by a committee composed of members of PWSS, Alberta Agriculture,
Food & Rural Development, the Area Landowners and a consultant of the
Landowners' choice, and, if necessary, any further studies would be done at the
expense of PWSS,; and

perform further calculations of seepage estimates based on new and expanded
data, for the review by Prairie Farm Rehabilitation Administration (PFRA) and,
if required by PFRA, do such further studies as are recommended by PFRA.

The Panel believes that the seepage estimates would be considered by PWSS in
selecting among project design alternatives for inclusion in the project to accomplish protecting the
quality of surrounding lands. The Panel believes that the resolution of soil sample salinity readings
would contribute toward PWSS meeting its commitment to:

expand, in a manner satisfactory to Alberta Agriculture, Food & Rural
Development, a ground water/soil monitoring system to provide an ample early
warning of potential changes in soils, including four additional monitoring wells
in low-lying areas north of Secondary Highway 527,

establish, based on recommendations from Alberta Agriculture , Food & Rural
Development, PFRA, and the Area Landowners, the criteria or trigger

provide monitoring results to the public on an ongoing basis.

The Panel notes, in particular, that the Area Landowners requested and PWSS agreed
that the preceding commitments could be included as conditions on any licence that might be issued
by the Controller of Water Resources. The Panel is mindful of the role of the Controller and agrees
that the Controller may wish to consider a variety of detailed matters at a later stage in the project
planning process. To complement the undertakings made by PWSS in response to the Area
Landowners' concerns, the Panel would further require that:

PWSS establish, to the satisfaction of the Controller of Water Resources and well
in advance of the project proceeding to operation, the following measures:

1. An appropriate groundwater observation network adjacent to the project that
would ensure that any seepage that could lead to salinization of agricultural
land is detected at an early stage,

2. Specific mitigation plans that would be implemented to prevent seepage from
causing the salinization of agricultural land;
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3. An appropriate monitoring and detection program that would identify, in
accordance with generally recognized methods, any salinization of soils that
might be attributable to the project; and,

4. In the event that salinization were to occur, an appropriate course of action
that would be followed to correct any salinization attributable to the project,

including the specification of the financing and timing of corrective steps.

The Panel does not believe that the Applicant should be responsible in any way to
implement measures that might be taken to resolve any pre-existing salinization problems that are
independent of the project. There is, however, one special matter that the Panel believes needs to be
recognized as part of the proposed project. The Panel believes the evidence indicates that should the
be available or feasible. To the extent that the proposed project may cause an increase in the cost of
any surface drainage solutions which may have been viable prior to the commencement of the project,
then the Panel believes that AEP should be responsible for any associated incremental costs of
drainage projects that might be undertaken by the landowners in the future.

With respect to soils and drainage, the Panel concludes that should the project
proceed, the proposed project would not result in significant adverse impacts to soils and drainage
provided that the mitigation program, and the conditions of the Panel, are implemented.

54 Vegetation

Pine Coulee is in the fescue grass ecoregion of Alberta, not far from the mixed grass
ecoregion to the east. Vegetation within the coulee is primarily cattle-grazed native grassland,
although some parts of the coulee have been seeded and cultivated. Shrub associations (buckbrush -
rose; saskatoon - chokecherry) dominate north-facing slopes and moist sites. Vegetation along
Willow Creek near the coulee includes a willow - reed grass association in the active floodplain,
balsam poplar stands with buckbrush - golden bean understories at slightly greater elevation and,
further from the stream bed, trembling aspen - saskatoon - buckbrush and silverberry - buckbrush -
rose associations.

The project would inundate grasslands within the coulee and could indirectly affect
nearby grasslands by increasing the likelihood of expanded irrigation and recreational development.
It would also affect the riparian communities of Willow Creek. The construction and back-flooding
of the proposed diversion weir would directly remove some riparian vegetation, while operations of
the proposed reservoir would alter the hydrology of Willow Creek, potentially affecting riparian
communities. Further impacts could arise from the intensification of use in Willow Creek Provincial
Park and adjacent areas that could be developed for recreation. Overall, PWSS estimated that 800
hectares of vegetation would be lost to construction and reservoir flooding.
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The potential effects of the Pine Coulee Project on vegetation are discussed below
under the two broad categories of grasslands and riparian vegetation. The implications for wildlife
habitat of changes to vegetation communities and the overall loss of vegetation to the reservoir are
discussed in Section 5.5.

54.1 Grasslands

Of the three broad grassland ecoregions in Alberta, the fescue grassland is the smallest.
Although Pine Coulee is within the fescue grass ecoregion of Alberta, much of its vegetation is not
typical of fescue grasslands. The sides of the coulee are dominated by blue gramma, spear grasses and
wheat grasses more typical of the mixed grass ecoregion to the southeast. Vegetation on the floor
of the coulee is influenced by alkaline soils, vegetation on colluvial and alluvial fans has been altered
by cultivation. Uncultivated areas have been grazed by cattle.

The composition of remnant fescue grasslands such as those within Pine Coulee
reflects the historical pattern of agricultural development, in which sites with good topography and
soils were preferentially cultivated. This practice continues today and has been codified in the land
classification scheme (Section 5.3.1) employed to select irrigable lands. The natural vegetation of Pine
Coulee, limited by soil and moisture conditions, differs from the vegetation characteristic of the
ecoregion.

PWSS stated that the construction and flooding of the reservoir would result in the
direct loss of grasslands that provide habitat for a variety of species. It said that further potential
losses of grasslands surrounding the proposed reservoir could be expected because of slumping of
unstable slopes and the development of recreational facilities. PWSS estimated that the total area of
grassland removed by the reservoir would be 600 hectares. Indirect and off-site impacts identified
by PWSS included the potential losses to cultivation made possible by the expansion of irrigation and
the potential fragmentation of some small parcels of native grasslands to the west of Pine Coulee if
the Link 5 road (see Map 1.1) is built. PWSS stated that no rare or endangered plant species would
be threatened by the proposed project.

PWSS said it would undertake a habitat compensation plan to mitigate the loss of
grasslands and the wildlife habitat it represents. Under the plan, lands near the coulee would be
managed to increase their value to wildlife and to ensure that all plant species that would normally
occur in native fescue grassland would be represented. PWSS said it would enhance the condition
of fescue grasslands on sites near Pine Coulee by removing or significantly reducing grazing. It
would also consider the option of naturalizing cultivated lands, although this option was not favoured
because it is both the more expensive option and the one that would entail the greatest delay between
grassland would take 50 years. PWSS said it was confident that it could, over a number of years,
rehabilitate grazed lands to approximate the condition of native grassland. Based on the experience
of others, PWSS estimated that it could generally expect a 25 percent improvement in range condition
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over a 20 to 30-year period. In its view, the gains realized through rehabilitating these lands would
compensate for the losses caused by the project. Progress would be monitored both in terms of range
condition and in terms of wildlife habitat units (see Section 5.5) for the wildlife species for which its
consultants have employed habitat suitability indices.

The habitat compensation plan would be implemented through a number of
In evaluating lands for potential inclusion in the habitat compensation plan, PWSS said that
preference would be given to fescue grasslands over mixed grasslands and to sites close to Pine
Coulee over sites further away. Grasslands in relatively poor condition would be sought because the
prospects for gains in range condition and consequent quality of wildlife habitat would be greater than
on lands already in moderate to good condition. The compensation lands would likely include
grasslands in a range of conditions. PWSS would attempt to assemble contiguous parcels of land to
avoid edge effects, that is, the adverse effects of species intrusion from dissimilar communities.

In response to questions from the Pine Coulee Coalition, PWSS said that it did not
have an inventory of the range condition of prospective compensation lands, but that it was generally
aware of the disposition and condition of the lands surrounding the project. It said there would be
little opportunity to include lands to the east of the coulee, because they are almost completely under
cultivation. Much of the fescue grassland to the west of the coulee has also been cultivated, but some
unbroken land persists in the vicinity of Crocodile and Canon lakes. Lands in those areas and other
nearby areas with uncultivated land would be considered. The actual selection of compensation lands
and the administrative arrangements for their management would depend on discussions with the
landowners and leascholders. The issue of who would have responsibility to oversee the ongoing
management of compensation lands is not yet settled, but the lands would be “...under a provincial
park type of management structure.” PWSS was exploring the possibility of a co-management
arrangement with the Nature Conservancy or alternatively, management by a government agency.
Alberta Environmental Protection said that it had given no consideration as yet to its potential role
in managing the compensation lands.

Some participants expressed general support for the notion of habitat compensation,
but sought clarification of the philosophy behind the habitat compensation plan. Environment Canada
asked if it was the Applicant’s policy to ensure no-net-loss of grassland. PWSS said that it was not
its goal to ensure no net loss of grassland, but rather to ensure no net loss of habitat capacity for
wildlife. The habitat compensation plan would attempt to replace the habitat lost to the reservoir by
increasing the capacity of the compensation lands by an equivalent amount. The habitat value of the
compensation plan would be measured using a range condition index and six habitat suitability indices
for wildlife (Section 5.5).

The Pine Coulee Coalition expressed support for the objectives of the Applicant’s
habitat compensation plan for grasslands, but expressed doubts about the time frame. It suggested
that rehabilitation of fescue grasslands to a quasi-natural state would take roughly 80 years.
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542 Riparian Vegetation

River valleys occupy only a small part of the prairie landscape, but exert a
disproportionate influence on the region's biodiversity. The riparian wetlands, shrub communities and
poplar forests associated with the riverine environment in Alberta provide habitat for birds, mammals,
reptiles and amphibians. Riparian communities also provide aesthetic enjoyment and tangible
economic and social benefits through recreational use, livestock sheltering, regulation of runoff and
improved water quality. In its Application, PWSS recognized that riparian poplar forests, in
particular, provide critical and productive habitat for wildlife (see Section 5.5.1).

The government of Alberta undertook studies of the riparian communities of Willow
Creek and conducted an instream flow needs study so that the impact of the proposed project on
riparian communities could be assessed. It also provided background information on the biology and
management of riparian communities.

The evidence provided to the Panel by PWSS and participants is briefly summarized
below. A brief account of the biology of riparian communities in relation to stream characteristics
which explains why riparian communities are potentially vulnerable to water diversion projects
(5.4.2.1), is followed by a discussion of the practical and policy initiatives that have been taken in
Alberta to promote the responsible management of riparian communities (5.4.2.2). These are
followed by a description of the riparian communities of Willow Creek (5.4.2.3), the instream flow
needs study (5.4.2.4) and finally, the anticipated impacts of the Pine Coulee Project on riparian
vegetation (5.4.2.5). The Panel’s views on the impacts of the project on riparian vegetation are
presented in Section 5.4.3.

5421 The Biology of Riparian Communities

Riparian communities are sustained by streams and their associated shallow
groundwater flows. Many of the plant species found near streams are adapted to riparian conditions
and cannot survive on the dry prairies beyond the watercourses. Water, in the form of spring runoff,
is also the physical force that scours streambeds and transports sediment to create the germination
sites that some riparian species require in order to reproduce. The dependence of riparian plant
species on aspects of surface and groundwater hydrology and fluvial geomorphological processes is
only imperfectly understood and is the subject of ongoing research. Nevertheless, certain general
relationships are well established and these are sufficient to codify provisional instream flow needs
(IFN) for the protection of riparian vegetation (see Section 5.4.2 4) pending further advances in
scientific understanding. The current approach to IFN assessment for riparian communities in
southern Alberta relies on the assumption that if poplars are protected, other less conspicuous species
will also be protected.

The status of poplar populations, whether increasing or decreasing, depends on the
relative levels and timing of recruitment and mortality. Unlike many other species, however, poplars
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are a long-lived species in which recruitment, either by seedling establishment or suckering (in balsam
poplar) may be an infrequent event. A viable population might therefore exhibit a pattern of slow
decline associated with adult tree mortality, punctuated by intermittent episodes of recruitment. The
frequency of recruitment events depends on climate as well as on a number of stream-specific factors
including the stream gradient and kind of streambed material, channel morphology and movement,
and annual variation in stream flows.

Poplar seeds are viable for only two to four weeks and can establish only if recently
disturbed, unshaded moist silt or sand sites are available for germination. Young seedlings are
particularly vulnerable to desiccation in their first year when their roots are not deep enough to
exploit relatively stable groundwater supplies. The exacting sequence of hydrological conditions that
makes seedling recruitment possible occurs only intermittently even under natural stream flows.
Suckering (i.e. the growth of new stems from roots) is uncommon in two of the three common
species of poplar in southem Alberta, but is common in balsam poplar, the most abundant species in
Willow Creek (see Section 5.4.2.3). Suckering is promoted when flooding or ice scouring exposes
and shears poplar roots. The relative importance of these two modes of reproduction in the
maintenance of balsam poplar forests in southern Alberta is not well understood. Balsam poplar
stands are fully grown by age 60 or even sooner, after which they begin to senesce (i.e. decline with
age) and gradually die out over a period of years. Older trees are especially vulnerable to drought
stress.

Riparian poplar populations are vulnerable to human activities that reduce or alter the
pattern of natural stream flows and to other activities, such as livestock grazing and recreation, that
may increase seedling and sapling mortality rates. The removal of water for consumptive purposes
can increase mortality rates, particularly in the vulnerable younger and older age classes, by increasing
the frequency or severity of drought stress. Decreased or altered flows can also reduce the frequency
of the conditions required for successful recruitment. In the extreme, the conditions required for
recruitment, which occur intermittently under natural flow conditions, may occur too seldom to
sustain a viable poplar forest. The adverse effects of other forms of disturbance, such as livestock
grazing and recreation, may act synergistically with changes in river hydrology to prevent the
recruitment of young trees. The cumulative effects of these factors may not become apparent without
detailed studies of the age structure of the population because mature trees can survive for many
years after the conditions for the maintenance of the population have been compromised.
Furthermore, it is not always possible to attribute a long gap in recruitment to the effects of a water
management project or other disturbance because variation in the natural hydrological regime is large.

5422 Management of Riparian Communities in Alberta

The planning, environmental assessment and public review of the proposed Pine
Coulee Project have coincided with the recent development of initiatives by both public authorities
and nongovernmental organizations to help protect riparian communities from unsustainable water
and land use planning and management practices. Public policy on the protection of riparian
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communities is evolving as better means become available to identify the scientific basis for
environmental protection and to reconcile the needs of environmental protection with demands for
use of water and land resources.

Experience in Alberta and several western states has shown that riparian communities
can be damaged and even destroyed by dams and water diversion projects undertaken without due
regard for the water needs of vegetation. Some onstream water management projects damage
vegetation, particularly riparian poplar forests, by flooding upstream of dams, by altering flows and
sedimentation processes and by stabilizing channels downstream of dams and diversions. A late
1980s assessment of the impacts of dams constructed on the St. Mary and Waterton rivers in 1951
and 1964, respectively, concluded that the dams were responsible for the decline of downstream
poplar forests. Since the Oldman River Dam project in the late 1980s, provincial authorities have
sought to address adverse impacts to riparian communities by having due regard for their instream
flow needs in planning water management projects. IFN studies have been done or are underway for
several rivers supporting riparian poplar forests in southern Alberta including the Oldman, Bow and
Red Deer Rivers, the southern tributaries of the Oldman and Willow Creek.

A 1984 report of the Alberta Water Resources Commission, Water Management in
the South Saskatchewan River Basin, recognized the value of proactively establishing instream flow
needs as a means to ensure that consumptive water allocations are made without compromising the
sustainability of other uses. The report recommended that IFN be established on a priority basis for
streams where flows are currently thought to be critical, where moratoria exist, and/or where storage
or diversion works are in the planning stage. Willow Creek, which warranted priority under both
criteria, was specifically mentioned and has since been the subject of IFN studies (see Sections 5.1.2
and 54.24).

A provincial IFN Task Force was established to review the scientific basis for
establishing IFN and to address the relationship between IFN determination and water management
planning (see Section 4). Of particular relevance to the following discussion is the distinction the
Task Force made between IFN based on a scientific assessment of the needs for environmental
protection and instream flow allocations (IFA) that result from the water management planning and
decision making process. The latter will sometimes reflect a trade-off between environmental
protection and consumptive uses and will not necessarily meet all needs and demands.

Conservation and Management Strategy for Riparian Forests in Southern Alberia,
released in 1992 recognizes that activities such as livestock grazing and recreational uses can
adversely affect riparian communities and may act synergistically with the impacts of water
management projects. This report supports a comprehensive approach to the management of riparian
communities that integrates land and water management decisions.
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5423 The Riparian Communities of Willow Creek

Poplars are found in discontinuous bands primarily on meander lobes, from the Chain
Lakes Reservoir to a point 12 kilometres downstream of Pine Creek. They are absent from that point
until they reappear about nine kilometres upstream of Willow Creek's confluence with the Oldman
apparently changed little, based on air photos taken in 1922 and 1951. Of the roughly 190 hectares
of poplar forest downstream of the proposed diversion, 20 percent occurs upstream of the confluence
with Pine Creek, another 50 percent occurs between Pine Creek and the site 12 kilometres
downstream, and the remaining 30 percent is found near the confluence of Willow Creek with the
Oldman River. PWSS did not provide an estimate of the areal extent of riparian poplars upstream
of the proposed diversion, but indicated that poplars have encroached on the intermittently dewatered
streambed immediately below the Chain Lakes Dam.

Most of the poplars along Willow Creek are balsam poplar (Populus balsamifera),
but narrowleaf poplar (Populus angustifolia) and hybrids between these species are also present. The
plains cottonwood (Populus deltoides) is also present but rare. The significance of the species
composition of riparian poplar forests lies in their different biological requirements, which could
influence the potential impact of the proposed project. Balsam poplar, the most abundant poplar in
Willow Creek, often grows away from riparian habitats and is known to be less sensitive to rapid

PWSS found that nearly all the poplars sampled on five 