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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 (NRCB) and 
the federal Canadian Environmental Assessment Act (CEAA). 
 

1.1  Joint Review Panel 
 

The Natural Resources Conservation Board Act (NRCBA) 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 NRCBA defines which types of projects are subject to review.  A reviewable project cannot be 
commenced unless the NRCB, 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 m (49 feet [ft]) high or a canal or 
diversion capable of conveying more than 15 cubic metres (m) of water per second (cms) (530 cubic feet per second 
[cfs]).  The proposed development is reviewable under the act, because the dam heights for the Little Bow River 
Reservoir and the expanded Squaw Coulee Reservoir each exceed 15m (49 ft). 
 

 The legal requirements for the federal Canadian Environmental Assessment Act (CEAA) apply to 
proposals: 
 

• undertaken directly by the federal government; 
• for which the federal government makes a financial commitment; 
• are located on federally administered land; or, 
• where the federal government has licencing, permitting or approving authority which enable the 

project to be carried out in whole or in part. 
 
  The CEAA 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. 
 
 Under the CEAA, Fisheries and Oceans Canada assumed the role of Responsible Authority.  They also 
initiated a comprehensive study of the proposed project.  While the comprehensive study was in progress, on January 
10, 1997, the Minister of Fisheries and Oceans referred the proposal to the Federal Minister of the Environment for a 
public review by an environmental assessment panel pursuant to subsection 21(b) of the CEAA.  When making this 
request for a panel review, the Minister of Fisheries and Oceans noted concerns about potential environmental effects 
and effects on lands and traditional values of First Nations. 
  
 The Minister of Fisheries and Oceans further requested that the Minister of the Environment enter into 
a joint public review of the project with the NRCB.  On March 14, 1997 the Canadian Environmental Assessment 
Agency confirmed it would participate in a Joint Federal/Provincial Review.  
 

In May 1997, the NRCB and the Canadian Environmental Assessment Agency (the Agency) entered 
into an agreement for the operation of a Joint Review Panel for the Little Bow Project/Highwood Diversion Plan Water 
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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. 
 
 A Joint Review Panel consisting of Ken Smith (Chair), George Kupfer and 
Susan Nelson was established to review the Little Bow Project/Highwood Diversion Plan.  The 
Panel will act as a division of the NRCB under the NRCBA and as a CEAA review panel as 
detailed in the Terms of Reference for the Panel (Appendix A) issued under the CEAA.  Each 
member of the Panel has been appointed both to the division of the NRCB constituted to 
consider the application in accordance with the provisions of the NRCBA, and to the review 
panel established by the Minister of the Environment in accordance with the Canadian 
Environmental Assessment Act. 
 

 This report incorporates the Panel’s deliberations on matters within the jurisdiction of both the NRCBA 
and the CEAA.  On matters that fall within NRCB jurisdiction, an approval, subject to the authorization of the 
Lieutenant Governor in Council, is required if the proposed project is to proceed.  Any conditions attached to an 
NRCB approval are binding.  On matters that fall within federal jurisdiction, the Panel will submit any 
recommendations to the federal Minister of the Environment and to the responsible authority, Fisheries and Oceans 
Canada. 
 
 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 NRCBA, the Panel could consider the effects from both an NRCB perspective and a CEAA 
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 Little Bow Project/Highwood Diversion Plan 
 

 Alberta Public Works, Supply and Services (APWSS or the Applicant) requests approval to construct 
a water management project (the Project) to convey and store water diverted from the Highwood River.  The Project 
consists of four interrelated components, which are shown in Map 1-1.  

 
 

1.2.1  Little Bow River Reservoir 
 
 The Little Bow River Dam and Reservoir would be constructed in the Municipal District of Willow 
Creek No. 26 and in the County of Vulcan No. 2, approximately 20 kilometres (km) (12 miles [mi]) west of Champion.  
The proposed $38.8 million dam would be 25 m (82 ft) high and create a reservoir that would hold 61,675 cubic 
decametres (dam3) (50,000 acre feet [ac-ft]) of water.  It would be filled from the natural runoff in the Little Bow River 
basin and water diverted from the Highwood River. 
 

1.2.2  Highwood Diversion Works and Canal 
 

 A canal and diversion works would be created in the Town of High River and through the Municipal 
District of Foothills No. 31.  This proposed $6.2 million component would triple the capacity of the existing canal 
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from 100 cfs to 300 cfs (2.83 cms to 8.50 cms) to allow more water to be diverted from the Highwood River to the 
Little Bow River during peak flows. 

 
 

1.2.3  Clear Lake Diversion Works and Canal 
 
 The proposed $5.1 million Clear Lake diversion and canal would be constructed in the Municipal 
District of Willow Creek, about 15 km (9 mi) east of the Town of Stavely.  The 10 km (6 mi) long canal would allow 
the lake and 12 wetlands along the route to be filled from natural spring runoff when flows in Mosquito Creek are high 
or from water diverted from the Highwood River during peak flows. 
 
 

1.2.4  Expansion of Squaw Coulee Reservoir 
 
 The existing Squaw Coulee Reservoir in the Municipal District of Foothills No. 31 would be enlarged 
from  361 dam3 (293 ac-ft) to 6283 dam3 (5,175 ac-ft) at a cost of $7.1 million by constructing upper and lower dams 
and a 0.65 cms (23 cfs) return canal to the Highwood River. 
 
 

1.2.5  The Highwood Diversion Plan 
 
 The Highwood Diversion Plan is the proposed operating plan for the proposed water management 
structures described above, and for the existing Squaw Coulee Diversion.  The plan is based on an assessment of the 
flows required to service the existing and projected licence demands and other consumptive demands in the Highwood 
and Little Bow river basins and to protect the aquatic resources of the Highwood River.   
 

No change is proposed for the Highwood River diversion to the Little Bow Canal of 0.57 cms (20 cfs) 
for the winter months (October 15 to April 15).  Throughout the rest of the year, the diversions vary from a minimum 
of 0.28 cms (10 cfs) to a maximum of 8.50 cms (300 cfs) subject to meeting the Highwood River Instream Flow Needs 
(IFN).  Diversions greater than 0.28 cms (10 cfs) would commence with spring runoff on the Highwood River, 
normally in early May, and cease by late July. 
 

There would be no diversion from the Highwood River through the Squaw Coulee Diversion from 
early October to the end of April.  The minimum diversion would be 0.28 cms (10 cfs) throughout the summer.  The 
maximum diversion would be 1.70 cms (60 cfs) and would be subject to meeting the Highwood IFN.  The pattern of 
diversion would be similar to that of the Little Bow Canal.  Diversion would start in May, and apart from maintenance 
of minimum diversions, would generally end in late July. 
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Operations of the Little Bow River Reservoir would vary significantly from year to year in response to 
flow conditions and water demands.  In most years the reservoir would fill by mid-May.  The reservoir would remain 
full throughout June and levels would gradually start to drop until late September.  A succession of dry years could 
result in drawdowns of as much as 13.9 m (45.5 ft) and there would be years when the reservoir would not completely 
fill. 
 

The Clear Lake Diversion would be operated from mid-April to mid-September when water would be 
diverted to bring Clear Lake to its full supply level (FSL) and offset withdrawals and evaporation.  Maximum 
diversions from Mosquito Creek would be 1.70 cms (60 cfs).  Clear Lake would normally fill by late May and remain 
full through June and into July.  Levels would then drop gradually until mid-September.  In approximately 75 per cent 
of the years, the drawdown would be less than 1 m (3.3 ft), and would never exceed 2 m (6.6 ft). 
 

The expansion of Squaw Coulee and the construction of a return canal to the Highwood River would 
provide the ability to release water back to the Highwood River.  Reservoir operations would vary considerably from 
year to year depending on river flows and water demands.  Normally, filling would start in mid-April with water being 
diverted from the Highwood River up to the maximum 1.70 cms (60 cfs), depending on the Highwood River IFN.  The 
reservoir capacity would reach FSL by early June and would remain constant until late July or early August when 
releases would be required to meet licensed demands on Mosquito Creek or the IFN of the Highwood River.  Reservoir 
levels would normally drop until late September or early October.  Some refilling of the reservoir would often occur in 
the autumn when consumptive demand decreases.  Reservoir levels would remain relatively constant throughout the 
winter.  Average drawdown of reservoir levels over the summer would be less than 2 m (6.6 ft), but on occasion would 
exceed 10 metres (32.8 ft). 

 
The operation of the proposed water management facilities are described in more detail In  

Appendix G. 
 
 

1.3  Review Process 
 
 In December 1988, the Alberta Minister of the Environment announced that an environmental impact 
assessment (EIA) was required for the Little Bow Project/Highwood Diversion Plan.  APWSS filed an application, 
which included the EIA, with the Natural Resources Conservation Board in May 1996, to obtain approval under 
section 5(1) of the NRCBA.   
 
 In addition to applying to the NRCB, APWSS applied to Fisheries and Oceans Canada on May 9, 
1996 under section 5(1) of the Navigable Waters Protection Act for approval of three individual water management 
components of the Project comprising the proposed Little Bow Project/Highwood Diversion Plan, and the fourth 
involving the Squaw Coulee component.  On August 19, 1996 the Applicant also applied to Fisheries and Oceans 
Canada under section 35(2) of the Fisheries Act for authorization to construct works affecting fish habitat associated 
with the Project. 
 
 A Pre-Hearing Conference dealing with procedural and preliminary matters was held on June 3 and 4, 
1997, in High River, Alberta.  On July 8, 1997 the Panel issued a Report of the Pre-Hearing Conference.  Copies of 
this report are available from the NRCB’s office. 
 
 A public hearing commenced on 12 November 1997 and concluded 9 January 1998 in the Town of 
Vulcan.  During the 19 hearing days, including three sitting days in the Town of High River, the Panel heard the views 
of a number of participants and received a total of 378 exhibits. 
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 Public consultation is a key element in the Joint Panel Review process.  Public consultation allows the 
public to be informed at an early stage of the existence of the project.  The Applicant established public advisory 
committees for the Little Bow Project and the Highwood Instream Flow Needs process (part of the Highwood 
Diversion Plan).  In addition, the Applicant conducted public meetings, group meetings and open houses to discuss 
various aspects of the Project/Plan.  Newsletters and media releases were also used by the Applicant to inform the 
public. With the exception of certain individuals affected by the Squaw Coulee component, the Panel is satisfied that 
potentially affected individuals, groups and communities were well informed and had the opportunity to become 
involved at the project design stage. 
 
 Prior to the Pre-Hearing Conference the Panel initiated an issue-focused 
approach to the review of this project.  The Panel pursued early disclosure and sharing of 
information between participants so time spent at the hearing could focus on those issues that 
are critical to the Panel's mandate.  In particular the Panel recognized a need to focus on 
project-related effects that are likely to be significant.  Prior to the Pre-Hearing Conference the 
Panel directed the Panel Secretariat to conduct meetings with municipalities and the public to 
facilitate effective participation.  The issue focused approach was incorporated in the Panel’s 
report on the Pre-hearing Conference.  One example of this may be found in the Panel taking 
notice of the Proponent’s undertaking to ensure that those living in the vicinity of the Squaw 
Coulee component of the proposed project were informed about the nature of this project 
component. 
 
1.4  Report Framework 
 

 In examining the Application, the Panel has had regard for the substantial amount of evidence 
tendered by the various participants.  In identifying the effects of a complex project such as this, the Panel believes that 
it should properly assess a number of matters which relate to the context of the social, economic and environmental 
issues of the various project components. 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: 

 
• Policy framework  
• Jurisdiction  
• Sufficiency of information 
 

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

 
• The origins of the proposal 
• The alternatives to and within the project 
• The ability of the Applicant to implement the proposed project 
• The economic viability of the proposed project 
 

 The Panel is aware of the need to consider cumulative effects, ecosystem integrity and sustainable 
development.  This requires that instream flow needs and water management planning must be examined before 
proceeding to consider the effects of the project.  The Panel will therefore consider: 

 
• The background of water management in the Highwood and Little Bow basins 
• The water management policies and diversion plans 
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• Baseline conditions at the time of the proposed project 
• The Water Management Resources Model 
• The proposed diversion plan 

 
In stating its views, the Panel has adopted a sustainable development frame of reference and will focus 

on: 
 
• The Project's effects in the context of sustainable development 
• The need for water storage in the Highwood basin 
• The ability of the operating plan to achieve the basic criteria of a sound water management project 

 
Under the jurisdiction of both the CEAA and the NRCBA, 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 Decision Report will specifically address the following: 
 

 Environmental effects including: 
• Public concerns about water quality and sources of pollution 
• Project effects on aquatic habitat and fish 
• Prairie environments including vegetation and wildlife 
• Impacts on soils and land capability 

 
 Social effects including: 

• Effects on the Little Bow Hutterian Brethren 
• Transportation 
• Municipal, domestic and irrigation water users 
• Recreational water use 
• Municipal sewage and wastewater disposal 
• Navigation 
• Land use and planning 
• Public safety issues 
• Treaty 7 Aboriginal interests and concerns 
• Public participation  
 

 Economic effects: 
• Project construction and operating costs 
• Irrigation benefits and costs 
• Other benefits and costs 
• Economic impact 
 
The Applicant made the following specific request with respect to the Board’s public interest 

determination: 
 
“The proponent believes that the Little Bow Project is in the public interest and seeks an approval of 
the Board in relation to same.  APWSS does not currently propose to build the enlarged Squaw Coulee 
component but believes that the Expanded Project which includes the Little Bow Project and the 
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Squaw Coulee component may be in the public interest.  Consequently, APWSS seeks further Board 
approval for the Expanded Project.  If the Board finds that the Little Bow Project and the Expanded 
Project are both in the public interest, the proponent seeks a Board recommendation as to which 
project is preferable with reasons.” 

 
TABLE 1.1  Key events in the review process for the Little Bow Project/Highwood Diversion Plan 

DATE EVENT 
1996  
March 7 The NRCB sent the Applicant (APWSS) a response based on a review of the 

Environmental Impact Assessment the Applicant circulated for public comment. 
May 7 The NRCB received Application #9601.  Preliminary Notice of Application issued. 
May 27 The NRCB conveyed a Preliminary Request For Supplemental Information to APWSS 

with respect to the Application. 
July 26 Applicant’s response to the Preliminary Request For Supplemental Information. 
October 29 The NRCB conveyed the principal Request for Supplemental Information to APWSS.  

Questions were identified through the NRCB’s internal review and the 
interdepartmental review of the EIA coordinated by Alberta Environmental Protection. 

November 5 Notice of Pre-Hearing Conference issued.  Parties were requested to register their 
interest in the Pre-Hearing Conference with the NRCB by December 6, 1996.  

1997  
January 10 Minister of Fisheries and Oceans requests Minister of the Environment to establish a 

Joint Review Public Panel for the Little Bow Project/Highwood Diversion Plan. 
January 29 Alberta Cabinet Order in Council provides approval for the NRCB to enter into a joint 

review with the Canadian Environmental Assessment Agency  (CEAA). 
March 14 CEAA announces it will participate in a joint federal-provincial review of the 

Application. 
March 24 The draft Administrative Agreement for the Joint Review Panel, including proposed 

Terms of Reference and the Federal Participant Funding Program are advertised. 
April 22 APWSS filed completed response to the October 29 Request for Supplemental 

Information. 
April 25 Letter to Registered Participants announcing a Pre-Hearing Conference to be held on 

June 3 & 4, 1997. 
May 12 Signing of Administrative Agreement for Joint Review Panel. 
May 15 Press release regarding Appointment of Panel by Federal Minister of the Environment.  
May 15 Pre-Hearing Information Session held, Highwood Memorial Centre, High River. 
May 26 Deadline for Pre-Hearing Conference written submissions. 
June 3 & 4 Pre-Hearing Conference held, Highwood Memorial Centre, High River, Alberta. 
June 23 Alberta Environmental Protection confirms EIA sufficient to proceed to public review. 
November 12 Public Hearing commences for NRCB/CEAA Joint Review  
1998  
January 9 Public Hearing concludes in Vulcan, Alberta. 
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 The Panel will make its decision as to whether the proposed project is in the public 
interest based on its conclusions respecting the various effects, including cumulative effects, that would 
result.  As with any major project, some effects may be beneficial and some may be adverse to the public 
interest.  The Panel will make any recommendations on the environmental effects of the proposed project 
on areas within federal jurisdiction. Should the Panel be prepared to approve the Application, it will also 
identify any conditions that it believes are required to ensure that the proposed project is in the Alberta 
public interest. 
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2. POLICY FRAMEWORK, JURISDICTION AND 
PRELIMINARY MATTERS 

 
  Diversions of water from the Highwood River to the Little Bow River can be traced back 
to an 1898 application submitted by the Government of the North-West Territories under the North-West 
Irrigation Act, to augment flows in the Little Bow River for both domestic and stockwatering purposes.  
The works for this diversion, which were capable of diverting 1.42 cms (50 cfs), were licensed in 1905.  
In 1922 the Little Bow Irrigation District (LBID) submitted an application and received a licence for a 
water diversion sufficient to irrigate 1335 hectares (ha) (3300 acres) through the construction of new 
works.  The LBID entered into an agreement with Alberta in 1922 wherein the LBID’s works would 
deliver the 1.42 cms (50 cfs) the Crown was entitled to under the 1905 licence in addition to the quantity 
the LBID required to satisfy its irrigation areas. 
 
  Following the construction of the works, the LBID experienced financial difficulties and 
was dissolved.  A 1950 Order-in-Council dissolving the LBID transferred ownership and operation of the 
diversion works and specified that the authorizations pertaining to the LBID are transferred to the Crown.  
The Order-in-Council recognized the works served to provide water for domestic purposes in addition to 
water for irrigation needs.  The Crown then assumed operation of the works and, subsequently, attended 
to necessary repairs and improvements.  The Crown was not bound by the Water Resources Act until 
1971. 
 
  The works that are currently in place serve the purposes set out in the applications for the 
1905 and 1922 authorizations.  That is, the Crown operates the current works, consisting of a headworks 
diversion structure and canal, to divert water from the Highwood River to augment the natural flows in 
the Little Bow River for domestic and irrigation purposes.  The current Little Bow Diversion has a 
capacity of 2.83 cms (100 cfs) and, according to the Controller of Water Resources, a recognized priority 
dating back to 1921. 
 
  Construction of the existing diversion works from the Highwood River to Mosquito 
Creek was authorized in 1934 with an initial capacity of 0.71 cms (25 cfs).  An application was filed in 
1949 for the construction of a dam to establish the Squaw Coulee Reservoir.  The dam was constructed in 
accordance with an interim licence issued in December, 1949.  In 1977, the Department of Environment 
assumed the operation, maintenance and ownership of the diversion and dam.  In 1979 the diversion was 
licenced to a total capacity of (1.70 cms) 60 cfs. 
 
  The Little Bow Water Users Association was formed in 1979 to promote increased and 
more secure water supplies for irrigated agriculture, industry and recreation in the Little Bow watershed.  
Presentations were made to the Ministers of Agriculture and Environment on water supply concerns and 
future water needs.  Alberta Environment (AE, which in 1993 became Alberta Environmental Protection 
[AEP]) initiated a planning study in July, 1982 which was conducted in two phases.  Phase I included an 
analysis of water supply, water demand and water quality, and identified problems and conflicts.  Options 
for resolving problems and conflicts were identified and reviewed, culminating in the Phase I report (AE 
1985).  The Executive Summary of the Phase I report gave insight into future water management 
measures by stating that: 
 

“Ongoing investigations will be conducted in the short term to confirm the feasibility and cost 
of storage in the Little Bow basin to secure a reliable supply for existing needs and to provide 
for a modest level of irrigation expansion.  The present moratorium on issuing of irrigation 
licenses will remain in effect until such time as measures may be taken to improve supply.” 
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  The Phase II study (AE 1986) investigated the feasibility of storage development at 
several locations in the Little Bow River basin.  Engineering, economic, environmental and social factors 
were considered in this study.  The Phase II report concluded that: 
 

“The study confirms that storage development would provide secure water supply to meet 
existing irrigation and municipal needs, allow considerable irrigation expansion, and at 
the same time, permit higher instream flows along the lower reaches of the Highwood 
River to improve fish habitat and water quality conditions over those of recent years.   

 
Site 7B1 on the Little Bow River downstream of the confluence with Mosquito Creek is 
the preferred location for storage development considering engineering, economic, social, 
and environmental factors.  Three sizes of storage development at Site 7B1 were 
considered; 30,000 ac-ft, 50,000 ac-ft, and 70,000 ac-ft. 
 
Deliberations on the appropriate size of storage development should consider available 
funds, the level of irrigation expansion desired, the minimum flow requirement on the 
Highwood River, and the possibility of upsizing the Little Bow Diversion Canal at some 
future date.” 

 
 On December 16, 1988 the Government of Alberta announced a decision to implement 
the Little Bow Project (AE 1988).  The principal purpose of this project is to store spring run-off in the 
Highwood River and the Little Bow River systems for later use in the Little Bow River basin during low 
flow periods.  This would provide an opportunity to improve water quality and fish habitat in the 
Highwood River by reducing diversions during low flow periods, while still providing a secure water 
supply for water users in the Little Bow River basin. 
 
 Although general operating concepts had been established at the time the project was 
announced, detailed plans for management of the waters in both basins still had to be formulated.  Of 
particular concern was maintenance of the natural environment of the Highwood River.  While planning 
studies to establish instream flow needs (IFN) for the Highwood River began in 1983, the comprehensive 
program needed to develop the proposed Diversion Plan began in 1989. 
 
  The Instream Flow Needs Task Force, an inter-departmental group charged with 
developing and implementing a process for determining IFN in the province, formed the Bow River 
Working Group (BRWG) to determine the IFN for the Highwood River.  At this early stage of IFN 
development, the IFN technology and terminology were in an early developmental stage.  The BRWG 
formed a Highwood River Public Advisory Committee (PAC) in 1990 to facilitate public input to the 
determination of IFN.  The PAC in turn spawned a smaller group, the Technical Subcommittee (TSC) 
consisting of 10 stakeholders with an interest in IFN and an understanding of the IFN process.  The 
formation of the TSC facilitated public input to the determination of the IFN.  This process resulted in the 
establishment of an IFN for the Highwood River in 1991, and this formed the cornerstone of the 
Highwood River Diversion Plan completed in April 1993. 
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2.1 Management of Water Resources in Southern 
Alberta 

 
  In Alberta, a variety of provincial and federal legislation, regulations, policies and 
agreements govern water management.  These have some bearing on the proposed project and are 
relevant to the Panel’s review of the Application.  These include the Water Resources Act (WRA) and new 
Water Act, the Prairie Provinces Water Board Apportionment Agreement, the South Saskatchewan River 
Basin Policy (SSRB Policy), the South Saskatchewan Basin Water Allocation Regulation (A.R. 307/91), 
the Navigable Waters Protection Act and the Fisheries Act.  These are each described in the sections 
below. 
 
  Approvals of the proposed project are required from various regulatory authorities 
established under water management and related legislation.  The Panel has sufficient understanding of 
the regulatory role of these authorities to reach a decision as to the public interest in the proposed project, 
while at the same time avoiding any unnecessary fettering of the discretion of those regulatory authorities.  
Under other statutes, such as the Water Resources Act or the Fisheries Act, approving authorities could 
have regard to the Panel’s decisions and recommendations in making any decision to grant an approval.  
When they consider it appropriate to do so under the relevant statute, those authorities may also impose 
the same or similar conditions in their approvals as those included in an NRCB approval. 
 
 Should the proposed project proceed, the Applicant is obligated to meet the conditions 
imposed by all approving authorities.  To the extent that the conditions and recommendations to be 
imposed by various authorities are based on the same information and have the same effect, the 
obligations of the Applicant will be clearly defined.  The Panel will have regard for the jurisdiction of 
other regulatory authorities and will be mindful of the public interest in avoiding unnecessary duplication 
of regulatory conditions and avoiding, if possible, conditions and recommendations that could lead to 
conflict with other regulatory requirements. 
 
 The Panel also notes the nature of the consideration of the public interest, as required by 
its mandate, is to have regard for social, economic and environmental effects.  Any conditions the Panel 
may impose would be those required to ensure the public interest, should the proposed Project proceed.   
The Panel acknowledges that it does not have the ongoing regulatory responsibilities of certain other 
authorities.  However, the Panel believes that it has the jurisdiction and responsibility to impose any 
conditions that are necessary to the public interest.  Conditions applied to project approvals may result in 
the practical effect of limiting the Applicant’s submissions for approval to other responsible authorities. 
 
 

2.1.1 Water Resources Act and Regulations and the Water Act 
 
 In Alberta, the Water Resources Act governs the management of water resources.  Water 
diversion is prohibited unless authorized under the act.  The WRA 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 WRA also defines the powers of the Minister charged with the administration of the 
act, including the construction of works.  The establishment of agreements with other jurisdictions for the 
management of water is also provided for within the act.  
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 The Controller of Water Resources (the Controller) is the regulator who grants the right 
to consume or use water for various purposes or to construct works within the beds, banks or shores of 
streams and lakes according to the procedures specified in the WRA.  The act requires that applications 
submitted to the Controller must 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 through licences or permits.  
 
 The Dam Safety Regulations under the WRA place certain responsibilities on the 
owner/operator of water diversion works to ensure public safety.  The Controller is also required to 
examine an application to divert and use water to determine conformity with this regulation. 
 
 Administration of the WRA is shared between the Controller and the Water 
Administration Branch, with delegated authority.  While applications for licences to divert or use water 
are generally made to the Office of the Controller of Water Resources, issues related to the administration 
of the water resource and water quality are within the purview of the Water Administration Branch.  The 
Water Administration Branch is charged with operation of the diversion structures licenced to AEP.  
Employees of the Water Administration Branch monitor water quality and engage in water mastering 
efforts to facilitate efficient operations within the restrictions imposed by the licenced uses.  There has 
also been some recent delegation of the authority to grant water licences to individuals within the Water 
Administration Branch; however, the Controller remains the licensing authority for all applications made 
by the Crown. 
 
 APWSS has applied for specific licences or permits for the proposed project to divert and 
use water, pursuant to the WRA.  They submitted the application and supporting plans for licences for the 
Little Bow Project/Highwood Diversion Plan to the Controller on 2 September, 1997.  The application 
includes information for both the diversion of water from the Highwood River, and the impoundment of 
water on the Little Bow River and at Clear Lake.  The Controller’s Office is processing the applications 
and is awaiting a review and final decision by this Joint Panel before making a final decision with respect 
to these licences.  In making his decision, the Controller may also consider other provincial water 
management policies and regulations, instream flow requirements, and the impact the proposed project 
may have on other water users in the Highwood and Little Bow River basins and on other lands and 
works.  
 
 Under the WRA, no construction of works is allowed until the appropriate authorizations 
have been received.  In addition, no person may commence a reviewable project unless an approval under 
the NRCBA has been granted.  The Board may order that no licence may be issued under any other 
enactment to any person with respect to a reviewable project, until such time as an approval in respect of 
the project has been granted under the NRCBA.  In the view of the Panel, the consideration of applications 
pursuant to the WRA for licences to divert and use water associated with the proposed Project may be 
appropriate following the review.  
 
 The Panel is aware that the Province has a new Water Act, which is awaiting 
proclamation.  This new act is intended to replace the WRA and will provide flexibility in the allocation of 
water and provide for transfers and partial transfers of water licences.  The Panel has familiarized itself 
with the provisions of the new legislation and believes it must have regard for the provisions in the Water 
Act even though it is not yet the law in Alberta. 
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 There are a number of issues that arise in the transition from the existing WRA to the 
Water Act.  One key issue relating to this project is the status of licence applications submitted prior to the 
proclamation of the new act.  Section 171 of the new act deals with applications for permits, licences or 
other authorities made under the WRA.  It specifies that if a complete application was made under the 
WRA, and no decision has been finalized prior to proclamation of the new Water Act, the application 
continues as an application under the WRA as if it were still in force.  The Controller has deemed that the 
licence applications submitted by APWSS are complete, and therefore any licences to be issued would be 
processed under the provisions of the WRA and the rights granted would be continued under the Water 
Act.  
 
 The right to divert and use water pursuant to the WRA, although a very important 
component of the Project, is only one of many features of the project before the Panel.  The Panel has no 
jurisdiction to make a decision regarding approval of a licence to divert and use water pursuant to the 
WRA.  The licensing responsibilities of the Controller as they pertain to the proposed project are 
responsibilities the Panel should have regard for in determining whether the proposed project is in the 
public interest. During the hearing, the Panel was provided specific evidence concerning the Controller’s 
decision-making responsibilities regarding this project.  
 
 The Panel believes that its jurisdiction is much broader than some other regulatory 
authorities.  The Controller’s current jurisdiction appears to be limited to matters pertaining to water 
quantity, which may not extend to examination of water quality or other environmental effects, and 
apparently does not extend to examining social and economic effects.  The Panel will have regard for the 
jurisdiction of the Controller of Water Resources and other similar authorities.  The Panel has the 
jurisdiction to review the construction of the works and the effects of the proposed Diversion Plan.  
 
 The Panel views the proposed Diversion Plan as also being an integral part of the 
Application for an approval to construct the works outlined in the Application.  The Panel heard evidence 
regarding the merits of the proposed operation of the facilities.  It believes that any consideration of the 
public interest in relation to this water management project necessarily includes consideration of the 
effects of the Diversion Plan.  In the event of an approval, the Panel may recommend or impose 
conditions on the Diversion Plan.  
 
 At this time the Panel believes it important to make a finding on a matter that arose 
during the hearing.  It was submitted by one of the participants that the provisions of the Water Resources 
Act do not permit the attachment of conditions that would protect instream flow needs on irrigation 
licences.  APWSS and the Controller took exception with that interpretation.  On this matter the Panel 
will proceed on the basis that the conditions protecting instream flow needs may be attached to a licence.  
 
 

2.1.2  Prairie Provinces Water Board Apportionment Agreement  
 
 Water management in Alberta takes place in the context of the larger river basins that 
originate in or flow through the province.  The Little Bow Project/Highwood Diversion Plan 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 as set 
out in the Prairie Provinces Water Board Apportionment Agreement of 1969.  This agreement defines the 
apportionment of the flows of rivers crossing provincial boundaries. It is administered by the Prairie 
Provinces Water Board, which has membership from each of the governments affected. 
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 Under the terms of the agreement, Alberta is permitted to use or store one-half of the total 
annual natural flows of the rivers in Alberta that comprise the South Saskatchewan River basin.  One 
condition of the agreement is that Alberta can keep, for its consumption, a minimum of 2,600,000 dam3 
(approximately 2,100,000 ac-ft) annually from the South Saskatchewan River basin.  A second condition 
is that the instantaneous flow of the river at the border cannot drop below 42.5 cms (1,500 cfs).  For 
apportionment purposes, the Government of Alberta considers the South Saskatchewan River as a single 
basin.  On average, the total basin flow is made up as follows: 21 per cent from the Red Deer River, 43 
per cent from the Bow River, and 36 per cent from the Oldman River.   
 
 

2.1.3  South Saskatchewan River Basin Water Management 
Policy   

 
 This policy was approved in May of 1990.  It establishes how the Red Deer, Bow, 
Oldman and South Saskatchewan rivers will be managed in concert to ensure that the province's 
commitments under the Prairie Provinces Water Board Apportionment Agreement are met, and to best 
serve the needs of all water users in the basin and each sub-basin.  Water licences and their priorities, as 
established by the dates of application, are to be respected under the policy.  The policy sets out the basis 
for allowing irrigation expansion in the Red Deer, Bow and Oldman basins, based on the water supplies 
available.  It requires that consideration be given to individuals and communities that withdraw water for 
their use.  The SSRB Policy also incorporates the principle of multiple use which reflects the Government 
of Alberta’s objective of managing water resources to meet diverse needs including domestic, municipal, 
agricultural, industrial, fisheries, wildlife, recreation, and aesthetic requirements.  
 
 The SSRB Policy also recognizes the importance of retaining water in the river for 
instream needs, including recreation, fisheries, wildlife and the maintenance of adequate water quality to 
sustain the riverine ecosystem, and contemplates minimum and preferred instream flows.  Minimum 
flows are to be established for individual reaches of rivers and are to be maintained to protect basic water 
quality and instream needs.  Preferred instream flows are to be established for individual river reaches to 
protect instream needs.  During low run-off 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.  Under the policy, the province of Alberta will reserve water when a predetermined level of 
allocation to licenced 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 SSRB Policy requires that a 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 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.  
 
 The SSRB Policy also considered the need for additional water storage in the basin.  
During the extensive public consultations that preceded the adoption of the policy, the Alberta Water 
Resources Commission received submissions regarding the need for additional storage.  As a result, the 
policy specifically recommended 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.  Such storage was required urgently to reduce 
current irrigation risks, improve municipal supplies or create opportunities to expand irrigation. 
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2.1.4  South Saskatchewan Basin Water Allocation Regulation 
(A.R. 307/91)  

 
 The Government of Alberta established the South Saskatchewan Basin Water Allocation 
Regulation (A.R. 307/91) to establish maximum water allocations for irrigation purposes.  Pursuant to 
Section 12 of the WRA, this regulation reserves all water in the South Saskatchewan River basin that is 
not the subject of an existing licence or other authorization, and it sets out the basis under which it may be 
allocated.  The regulation establishes a potential allocation for up to 38,445 ha (95,000 acres) of irrigation 
expansion in the Bow River basin, and specifically includes 8,090 ha (20,000 acres) for the Little 
Bow/Clear Lake project. In the regulation, the Little Bow/Clear Lake project is defined to mean 
diversions from all or any of the Little Bow River between the proposed Little Bow River Reservoir and 
Travers Reservoir, the proposed Little Bow River Reservoir, and Clear Lake. 
 
 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 aquatic 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 necessary to set an instream objective.  
 
 As part of the SSRB Policy, the Government of Alberta indicated that the irrigation 
guidelines described in the regulation will be reviewed in the year 2000.  This policy review was referred 
to as the Year 2000 Review of Irrigation Expansion Guidelines.  APWSS advised the Panel that any of its 
recommendations concerning the proposed project that are pertinent to the assessment of the ultimate 
limit of irrigation for the South Saskatchewan basin will be considered as part of the Year 2000 Review.  
The Year 2000 Review may not have implications for the project based on APWSS’s assessment that the 
project would not have significant impacts outside the project area. 
 
 The Panel is cognisant of the authority of the Lieutenant Governor-in-Council, pursuant 
to Section 12 of the WRA, to reserve water within the Bow River basin and the Oldman River basin and 
thereafter to authorize the allocation of water.  The Panel agrees with the Applicant and AEP that public 
policy in the reservation and allocation of water in the Bow and Oldman River basins has been expressed 
in the South Saskatchewan Basin Water Allocation Regulation.  The Panel notes in particular the 
allocation of water sufficient for the irrigation of an additional 8,090 ha (20,000 acres) of land associated 
with Little Bow/Clear Lake project pursuant to Section 5(2) of the regulation.   
 
 The Panel adopts the view that the reservation and allocation of water for irrigation 
expansion for the Little Bow/Clear Lake components is relevant to the review of the effects of the 
proposed project.  The Panel's review will have regard for the regulation as expressing public policy in 
the current reservation and allocation of water in the Little Bow basin, as a part of the context when 
considering the effects of the Applicant’s project.  The Panel notes that the regulation sets a limit on the 
amount of water that would be available within the Little Bow basin for irrigation purposes. 
 
 In reviewing the proposed Project, the Panel will examine the degree to which the 
proposed Highwood River IFN meets the broad policy criteria established for the South Saskatchewan 
River basin and the generally accepted scientific basis for IFN.  The Panel heard evidence on this matter 
from a number of parties, including the Applicant, AEP, Fisheries and Oceans Canada, Environment 
Canada and various local interveners. 
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2.1.5  Navigable Waters Protection Act 
 
 The proposed project is subject to the Navigable Waters Protection Act (NWPA), and 
must be approved by Coast Guard Canada before it could commence.  Under the NWPA, the Coast Guard 
is responsible for protecting 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 the Little Bow River and Mosquito Creek are navigable, and that sufficient information 
must be filed to enable a determination of the application under the act. 
 
 The Panel has no jurisdiction to decide on an approval pursuant to the NWPA.  The Panel 
will have regard for those matters that are relevant to that jurisdiction and may provide recommendations 
for consideration by the federal Minister.  The Panel believes that its report and recommendations 
regarding the proposed Project are to be completed prior to the issuance of any navigable waters 
approvals.  The NWPA has served as a trigger for the federal process in this case.  That process ensures 
that all appropriate environmental effects associated with various aspects of federal jurisdiction will be 
examined prior to any substantive federal regulatory decisions being made regarding the Project. 
 
 

2.1.6  Fisheries Act 
 
 Under the Fisheries Act, the Department of Fisheries and Oceans (DFO) has a 
responsibility to prevent the harmful alteration, disruption or destruction of fish habitat and to prevent the 
deposit of deleterious substances.  DFO relies on the advice provided by Environment Canada regarding 
issues pertaining to water quality.  In addition, the federal government has made special arrangements by 
which the day-to day management of the inland fisheries of Alberta is administered by Alberta.  However, 
the Minister of Fisheries and Oceans remains responsible to Parliament for all provisions of the Fisheries 
Act, including the conservation and protection of fish and fish habitat.   
 
 Of particular relevance to this project is Section 35(1) of the Fisheries Act which states 
“no person shall carry on any work or undertaking that results in the harmful alteration, disruption or 
destruction of fish habitat”.  Subsection 35(2) qualifies that prohibition by explaining that the federal 
Minister of Fisheries and Oceans may authorize harmful alteration, disruption or destruction of fish 
habitat under prescribed conditions.  One important condition is that losses to the productive capacity of 
habitat caused by a project must be balanced by gains elsewhere.  This requirement is derived from 
DFO’s Policy for the Management of Fish Habitat. 
 
 In reviewing project proposals under the Habitat Policy, DFO applies the no net loss 
principle, according to which DFO will strive on a project-by-project basis to maintain the productive 
capacity of habitats supporting fisheries resources.  The habitat policy also places emphasis on integrated 
resource planning, public involvement in the decision-making process and in review of project proposals 
on an ecosystem basis. 
 
 The Panel accepts that implementation of the Project may impact the fisheries resources 
in the Highwood and Little Bow basins.  The Panel has no jurisdiction pursuant to the Fisheries Act.  
However, the Panel will have regard for those matters that are relevant to that jurisdiction and may 
provide recommendations for consideration by the federal Minister of Fisheries and Oceans.  The Panel 
notes that APWSS has sought an approval for the Project pursuant to Section 35(2) of the Fisheries Act.  
DFO advised the Panel of its interest and potential regulatory role in establishing an appropriate IFN.  
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2.2 Other Relevant Legislative and Policies 
 
  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 these other federal and provincial legislation and policies that are relevant to 
the Panel’s review of this application. 
 
 

2.2.1  Constitution Act, Indian Act and Treaty #7 
 
  The Panel has been directed by the federal Terms of Reference (Appendix A) to address 
issues falling within federal jurisdiction, including the impacts of the project relating to the concerns and 
interests of aboriginal people.   The Panel is mindful of the fiduciary obligations of the Crown and, where 
specific evidence is provided that indicates that this reviewable project affects those obligations, the Panel 
will have due regard for those obligations.  The Panel is an independent body required to function in a 
quasi-judicial manner.  The Panel recognizes that there are constitutional and other legal constraints on its 
jurisdiction.  The Panel believes that through the participation of the Blood Tribe and the Treaty 7 
Coalition, represented by the Peigan First Nation, aboriginal interests and concerns were presented as they 
relate to the effects of the project and the Panel will have regard for those interests and concerns in 
fulfilling its responsibilities within its jurisdiction. 
 
 

2.2.2  Historical Resources Act 
 
  The Historical Resources Act provides for the coordination of the orderly development, 
the preservation, the study and interpretation, and the promotion of appreciation of Alberta’s historical 
resources.  The Minister of Community Development may order any person proposing a development to 
conduct an Historical Resources Impact Assessment (HRIA), when the Minister is of the opinion that 
proposed activities will or are likely to result in the alteration, damage or destruction of historical 
resources. The rights to all archaeological and palaeontological resources in Alberta are vested in the 
Crown.   
 
  The Panel notes that the HRIA completed on all components of the project provided for a 
staged mitigation program for the Little Bow and Squaw Coulee reservoirs and that APWSS has agreed to 
this program.  Alberta Community Development, in conjunction with APWSS, is willing to continue 
ongoing communications with any and all First Nations about cultural resources in the Project area. 
 
 

2.2.3  Expropriation Act   
 
 The Expropriation Act provides for a two step process for an expropriation of an interest 
in land.  The first step requires an assessment by an inquiry officer into whether the intended 
expropriation is fair, sound and reasonably necessary in the achievement of the objectives of the 
expropriating authority.  Section 9 of the Expropriation Act provides “when, in the opinion of the 
approving authority, the owner has, pursuant to any other act, had substantially the same opportunity to 
object to the expropriation as he would have had on an inquiry under this act, the approving authority by 
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direction in writing may dispense with an inquiry.”  As a result of this provision, the Minister of Public 
Works, Supply and Services could dispense with an inquiry under the Expropriation Act. 
 
 The second step in the expropriation process is to determine the appropriate 
compensation for the expropriated interest in land.  This process may include a review by the Land 
Compensation Board or the Court.  The appropriate amount of compensation is based on a number of 
factors.  These include the market value of the land, the damages attributable to disturbance, and the value 
to the owner of any element of special economic advantage arising out of, or incidental to, the occupation 
of the land to the extent that no other provision is made for its inclusion.   
 
 The Panel recognizes that a determination of whether the Project is in the public interest, 
as required by the NRCB Act, will necessarily involve an assessment of the social and economic effects 
associated with the acquisition, possibly by expropriation, of land required for the project.  Assessment of 
the compensation payable for land expropriation is determined pursuant to the Expropriation Act. 
 
 The Panel accepts that the Applicant has notified all parties that could be subject to 
expropriation proceedings.  The Panel heard detailed information from the Applicant and interveners 
concerning the steps APWSS has taken to advise each party so affected.  
 
 

2.2.4  Municipal Government Act 
 
 The Panel notes the municipalities have jurisdiction over private lands while AEP has 
jurisdiction for Crown lands.  The Panel believes that it should have regard for the potential effects of the 
project on land use in the project area.   The Municipal Government Act (MGA) provides that NRCB 
approvals may affect any statutory land use authorizations that exist in a municipality.  The Panel will 
consider effects on municipal land use as they relate to the proposed project.  
 
 

2.2.5 Alberta Environmental Protection and Enhancement Act 
 
 The purpose of the Alberta Environmental Protection and Enhancement Act (AEPEA) is 
to support and promote the protection, enhancement and wise use of the environment while recognizing 
certain principles.  Although the EIA report for this project was directed under the Land Surface 
Conservation and Reclamation Act, it is deemed to be an Environmental Impact Assessment Report under 
Section 48 of the AEPEA.   
 
 The Director of Environmental Assessment has advised the Panel by letter dated June 23, 
1997 that, in his opinion, the Environmental Impact Assessment Report is complete pursuant to Section 
51 of the AEPEA. 
 
 

2.2.6  Migratory Birds Convention Act 
 
 The Migratory Birds Convention Act, administered by Environment Canada, provides for 
the protection of migratory birds and their habitat.  The Panel received sufficient evidence from APWSS 
and Environment Canada on project effects on migratory birds. 
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2.2.7  Wildlife Act 
 
 The Alberta Wildlife Act provides for the day to day management of wildlife in Alberta, 
and AEP is responsible for their management within the Project area.  The Panel received adequate 
evidence from APWSS, AEP and Environment Canada concerning project effects on wildlife resources. 
 
 

2.3 Jurisdiction of the Joint Review Panel in Relation to 
  Other Jurisdictions 
 
 As with most large projects reviewed by the NRCB or a Panel established under the 
CEAA, 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 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 consideration of issues by the Panel and by 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.  Therefore, the relationship between the Panel and these authorities may be complementary.  The 
Panel appreciates the co-operation and information that it received from the municipal, provincial and 
federal agencies involved. 
 
 With an appropriate understanding of the mandate and process exercised by other 
regulatory authorities, the Panel has several options in fulfilling its mandate, depending on the nature of 
these other authorities.  If another 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. 
 
 The Report of the Pre-Hearing Conference clearly indicated the Panel’s intention to 
review the Diversion Plan as proposed by APWSS.  The Panel views the proposed Diversion Plan as also 
being integral to the Application for an approval to construct the works outlined in the Application.  Any 
consideration of the public interest in relation to this water management project necessarily includes 
consideration of the effects of the Diversion Plan.  In the event of an approval, the Panel may recommend 
or impose conditions on the Diversion Plan.   
 
 While the Panel recognizes the ongoing jurisdiction of the Controller of Water Resources 
as the licencing authority for the works, the Panel is also aware of its responsibility to determine the 
effects that would result from the proposed operations. The Panel has provided more detail concerning the 
review of the Diversion Plan in Section 4 of this report.  
 
 

2.4 Sufficiency of Information and Preliminary Matters 
 
 During the hearing, various participants argued that the Panel had inadequate information 
on which to base its decision and recommendations.  These participants stated the Application, or certain 
aspects of the Application, 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 information was lacking about specific areas. 
 
 Prior to the Pre-Hearing Conference, the Panel decided that an issue-focussed approach 
would provide a more effective review process.  A number of interested parties identified project-related 
issues at the Pre-Hearing Conference and these issues were noted in the Report of the Pre-Hearing 
Conference, dated 8 July 1997.  Examples of issues that were identified during this scoping exercise 
included:   
 

• The need for and role of the proposed expansion and possible further expansion of 
the Squaw Coulee Reservoir. 

 
• The policy framework for the management of water resources relevant to the project 

including IFN, existing water rights and water management planning. 
 
• The relationship between the jurisdiction of the Joint Review Panel and other 

authorities that have a bearing on the construction and operation of the project. 
 
• Effects on existing domestic and agricultural water users along the upper Little Bow 

River, lower Highwood River, and Mosquito Creek, including changes in water 
availability and water quality. 

 
• The economic and social effects of displacing affected landowners, including any 

special effects on the Little Bow Hutterian Brethren Colony. 
 
• The transportation effects related to road relocation, reservoir crossings and their 

impact on local communities. 
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• The relationship between the potential development of the Little Bow River and 

Squaw Coulee reservoirs and municipal planning activities. 
 
• The effects of the proposed project on fish and fish habitat. The adequacy of instream 

flows in the Highwood and Little Bow rivers to provide habitat and environmental 
conditions to support fish and other aquatic life in these rivers and the lower Bow 
River. The need and efficacy of fish screening devices.  

 
• The effects on historical and cultural resources in the region.  

 
• The effects on existing rights, including water rights, property rights, Constitutional 

and Treaty rights. 
 
 The Panel believes that it is important to address projects in terms of the baseline 
ecosystem conditions found within the basins, as well as the additional impacts a project would have on 
existing conditions.  This is necessary to understand the cumulative effects that could occur as a result of 
the project proceeding.  Where scientific studies on various indicators of environmental impact are not 
available, the Panel undertakes a qualitative analysis. 
 
 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 
AEPEA.  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 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, balanced 
and evaluated in terms of the environmental effects and risks. 
 
 In the case of the project currently under review, the Panel has found it impossible to 
consider the overall public interest without considering the overall management of water in the basins, 
and in particular, the current  state of the riverine environment.  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 this potential would not be realized without effective 
management of the water resources in the basins.   
 
 The Panel must be satisfied that the basic characteristics of the proposed project meet key 
public interest tests that are detailed in other sections of this report.  After the hearing process, and during 
the preparation of this report, the Panel had the opportunity to review all the information and believes that 
it has the information necessary to satisfy its responsibilities under both the CEAA and the NRCBA.  As 
detailed in Section 4, the Panel is retaining jurisdiction over certain aspects of the project.  The 
information expectations of the Panel with regard to those aspects have been set out in detail in Section 4.    
 
 

2-13 



3.  PROJECT NEED AND JUSTIFICATION 
 
 The Panel has considered the purpose, need and justification for the proposed project as 
presented by APWSS, specifically the desire of residents of the Highwood River/Little Bow River region 
for a reliable supply of water for maintenance and development of agriculture, industry and communities. 
In doing so, the Panel will briefly review the history of inadequate water supply during hot and dry 
summer months in the Highwood River and Little Bow River basins. The Panel notes the desired rate of 
growth in consumption that has provided justification for the project, and describes how the project would 
supply more water for consumptive purposes.  The Panel will also address the alternatives that the 
Applicant has identified with respect to certain components of the project.  The Panel will briefly consider 
the ability of the Applicant to construct and operate the proposed facilities. The Panel also will briefly 
consider the economic viability of the proposed project. The assessment of economic impacts and 
benefit/cost considerations are dealt with in Section 7.   
 
  

3.1 Domestic, Industrial and Agricultural Demands  
 

    The proposed project and Diversion Plan would affect both the Highwood and Little Bow 
River basins.  The Highwood and Little Bow typify prairie rivers.  They have large variations in both 
annual and seasonal flows. On average, 55 per cent of the annual natural flow of the Highwood River 
occurs during May and June. 
 
 The two river basins have been physically linked for almost a century by diversions from 
the Highwood River to the Little Bow River.  These diversions are essential to domestic, municipal and 
agricultural water users in the Little Bow River basin.  The diversions had little impact on the Highwood 
River until the 1970s.  The introduction of mechanized irrigation equipment resulted in a sudden, large 
increase in irrigated farming in the more arid Little Bow River basin.  This increase coincided with a 
period of low flows and drought.  As demands for irrigation water grew, increased diversions from the 
Highwood River were accompanied by events such as incidences of fish kills in the lower Highwood 
River. 
 
 The problem according to APWSS, is not so much the quantity of water diverted, but the 
timing.  Historically, diversions have averaged 5 per cent of mean annual flow of the Highwood at the 
point of diversion in the Town of High River and 3 per cent of the flow at the mouth where it joins the 
Bow River.  In the last decade these have increased to 11 per cent and 6 per cent respectively.  However, 
the irrigation demand period often coincides with the time when Highwood River flows are low and 
temperatures are high.  Diversions during this period add significantly to the natural stresses on fish and 
other aquatic life. 
 
 Even with the diversions from the Highwood River, the Applicant believes that the water 
supply in the Little Bow River basin is not reliable.  Diversions are frequently restricted during periods 
when water is most needed.  This results in irrigation deficits, water quality problems for municipal and 
domestic water users, and stress on the aquatic ecosystem in the Little Bow River basin.  Despite an 
abundance of irrigable land in the Little Bow River basin, there is a moratorium on further irrigation 
expansion, and much of the land that is irrigated produces below capacity due to restricted water supply.  
As well, protracted drought and other factors in the late 1970s and early 1980s caused Clear Lake to dry 
up, removing a valued recreation and wildlife resource from the region. 
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 According to APWSS the proposed project and diversion plan addresses all these 
problems.  In their view, it would: 
 

• reduce diversions from the Highwood River during critical summer periods 
improving water quality and instream flows to benefit fish and recreation in the lower 
Highwood River; 

• secure water supplies for Vulcan, Carmangay, Nanton, Cayley and three rural water 
co-operatives; 

• give Champion an alternative or second water source which would provide a year 
round supply and lower pumping costs; 

• reduce turbidity in the raw water supply for Vulcan, Carmangay and three water co-
operatives and reduce water treatment costs; 

• improve domestic and stock water supply for users along Mosquito Creek, the Little 
Bow River and around Clear Lake; 

• secure water supplies for 4,660 ha (11,500 acres) of existing irrigated farming and for 
8,090 ha (20,000 acres) of additional irrigation; and, 

• restore and stabilize levels in Clear Lake and nearby wetlands for recreation, fish and 
wildlife habitat. 

 
 The proposed project and diversion plan, according to APWSS, reflects the principles 
established by the Alberta Water Resources Commission for water management in the South 
Saskatchewan River Basin in 1986.  In particular APWSS believes it would: 
 

• use water to stabilize and maximize agricultural economies while sustaining natural 
resources; 

• support the multi-purpose use concept; 
• secure domestic water supplies; 
• enhance the use of water resources for fish and wildlife habitat and recreation needs; 
• allow irrigation development which in turn would help stabilize the agricultural 

community and lead to improved economic and social well-being for residents of the 
region; 

• use water storage and flow regulation to stabilize variable water supplies; and, 
• sustain the integrity of the Highwood River ecosystem by improving instream flows 

during critical water supply periods. 
 

 The Panel will provide a detailed review of water use in the region in Section 4 of this 
report. 

 In the opinion of APWSS there are already serious problems of water shortages in the 
basin during low flow events.  At these times the competing demands for the available water cannot be 
met fully and deficits occur with respect to certain water uses.  Current water resource policies require 
that minimum flows be maintained for instream flow needs.  The Highwood River provides the habitat 
necessary to support a world-class sport fishery in the Bow River.  Protection of this habitat requires that 
instream flow needs be met during low flow periods.  In the hot and dry summer months, maintaining 
minimum fishery habitat means that all of the available natural flow should be retained in the Highwood 
River.  This is also the time when licensed water users require water.  Water requirements for domestic 
and municipal consumption and irrigated agriculture are met from withdrawals and diversions from the 
Highwood River.  This results in a conflict between consumptive uses and instream flow needs for fish 
and fish habitat for the limited water resources that are available during hot and dry periods.  Current 
demands for water outstrip the available supply.  
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 In addition to current demand, the area communities expect to be able to accommodate 
further population and agricultural growth and development that will inevitably require more water.  The 
most intensive water use, irrigation, dramatically increased within the basin during the late 1970s and 
early 1980s, and there are further plans to expand irrigated agriculture.  The SSRB policy provides for 
8,100 ha (20,000 acres) of irrigation expansion within the basin.  The Application before the Panel is 
intended to address the current water resource management problems within the basins and future 
demands for growth and expansion that depend on secure water supply. Capturing and storing the spring 
freshet to provide water supply security and expanding the capacity for irrigated agriculture are the 
concepts underlying the current Application.  APWSS believes that the development of storage at Clear 
Lake and in the proposed Little Bow River Reservoir would reduce the demands on the Highwood River.   
 
 The need to improve water management in the Highwood River and Little Bow River 
basins has been recognized for some time.  The concepts embodied within the current Application have 
been under active discussion within the community since at least the early 1980s.  Many people have been 
active in developing water management solutions for the problems identified within the basins.   Most of 
them have had a long-standing recognition that the water demands within the Highwood River and upper 
Little Bow River basin during periods of low flow present serious problems that are separate from the 
concept of capturing the spring freshet.   
 
 The need for supplemental measures within the Highwood basin was clearly identified in 
1991 at the end of the public consultation process regarding the Highwood River IFN.  Public 
expectations in the basin since that time have been based on the recognition that supplemental measures 
were required in the Highwood and Little Bow basins.  In 1991, the public specifically identified 
expansion of the Squaw Coulee Reservoir as the means of supplementing proposed storage to 
accommodate water demand.  However, some basin residents considered the development of an expanded 
Squaw Coulee Reservoir to be separate and distinct from the storage of water captured during the spring 
freshet. 
 
 

3.2 Alternatives to the Proposed Project 
 
 As discussed earlier in Section 2, water management alternatives within the Little Bow 
River basin have been extensively examined. Twelve potential water storage sites in the Little Bow River 
basin were identified by the Prairie Farm Rehabilitation Administration (PFRA) in 1965.  After initial 
screening, eight were investigated at a conceptual level and four were recommended for more detailed 
investigation.  These four are identified in Map 3-1.  Numerous combinations of canal sizes, and reservoir 
sizes and locations were examined.  These were evaluated to determine their technical and economic 
feasibility and a preliminary assessment of their environmental and social impacts was conducted.  The 
combination of storage and diversion facilities described in the Application and referred to as the three-
component project was concluded to be the most effective in providing the water management capacity to 
meet the needs of both the Highwood and Little Bow river basins. 
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 In the planning process conducted since 1980, numerous alternative solutions to the water 
supply and demand imbalances in the Little Bow and Highwood river basins were identified and 
evaluated.  Options were examined from both a demand and supply management perspective. 
 
 Regarding demand management, the evidence indicates that the existing irrigation in the 
Little Bow River basin uses some of the most efficient water application technologies available.  Water 
licences restrict the periods when irrigators may withdraw water, and water managers ensure diversions 
from the Highwood River are closely matched to irrigation demands.  A moratorium on further irrigation 
expansion has been in effect since 1983.   According to APWSS, little opportunity exists, for addressing 
the water management problems of the Highwood and Little Bow basins through further demand 
management.  Currently irrigation practices in the basin are considered to be both modern and efficient.  
On a broader basis, the evidence received by the Panel did not indicate an interest in reducing current 
demands for water or limiting growth and expansion due to limited water supplies.  On the contrary, the 
evidence clearly indicates a preference to maintain existing development and to accommodate future 
development through improved water management. 
 
 APWSS examined a number of alternatives to improve water management within the 
river basins.  Their assessment of various ways to increase diversions from the Highwood River indicated 
that few benefits could be achieved without additional water storage in the Little Bow River basin.  A 
proposal to supply irrigators in the Little Bow River basin with a water pipeline from Travers Reservoir 
was also examined by APWSS, but was rejected because of prohibitive costs. 
 
 The planning process used to consider the development of the Clear Lake component and 
Little Bow River Reservoir was lengthy and extensive.  The public was thoroughly involved in 
considering the need for water management solutions, and a wide range of alternatives to meet identified 
needs was considered.  Throughout the years a number of government officials have indicated support for 
these project components. The process used to consider the instream flow needs of the Highwood River 
was also extensive and thorough. When the Highwood River IFN Study was completed in 1991, it was 
clearly recognized that there was a need for supplemental water management in the Highwood River 
basin to meet various demands on the water available during low flow events.  As noted earlier, the 
expansion of the existing Squaw Coulee Reservoir was identified as a potential solution to improve the 
water supply in the Highwood River.  However, public examination of this alternative was much less 
thorough than the assessment of alternatives to Clear Lake and the Little Bow River Reservoir.  
 
 From the evidence before the Panel, the concept of expanding the existing Squaw Coulee 
Reservoir to meet water shortages in the Highwood basin was given only preliminary consideration in the 
public discussions that occurred in and after 1991.  The diversion plans associated with the concept of 
expanding the existing Squaw Coulee Reservoir were not well defined or understood by the public. The 
evidence suggests that there was confusion about the role that would be played by the water stored in an 
expanded Squaw Coulee Reservoir.  Some appeared to believe that the water available from storage in 
Squaw Coulee Reservoir would be used to meet existing water licenses in the lower Highwood River and 
along the upper Little Bow River.  Others had the impression that any stored water would be used to 
restore and protect the habitat of fish in the Highwood River.   
 
 The Application presented by APWSS proposes using water from the Expanded Squaw 
Coulee Reservoir to protect fish habitat in the Highwood River.  The Application indicates that, with the 
storage available through the expansion of the Squaw Coulee Reservoir, the Highwood River IFN would 
be met, but some licensed water users would experience deficits. The evidence available to the Panel 
indicates that the range of alternatives considered in addressing existing water shortages in the Highwood 
River basin was very narrowly conceived by APWSS.  APWSS's approach assumed that it would be in 
the public interest to make trade-offs between meeting license commitments, conveyance flows, and IFN 
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since their proposed project could not completely satisfy all three demands.  They assigned highest 
priority to meeting the IFN.  Consequently the diversion plan associated with the Expanded Squaw 
Coulee project component failed to meet basic conveyance needs and licence commitments.  This less 
comprehensive approach to identifying alternatives needed for storage for the Highwood River basin to 
meet the various demands for water during low flow events has serious implications.  The Panel will 
discuss the implications of this approach in later sections of this report. 
 
 

3.3 Ability of the Applicant to Implement the Proposed 
Project 
 

 The proposed project would be constructed by APWSS and would be operated by 
AEP.  The Panel notes that APWSS is responsible for many projects in Alberta and was responsible for 
the design and construction of the Oldman Dam, a project costing much more than the project under 
discussion.  The Panel also notes that AEP operates the Oldman Dam and many other major water 
management projects.  APWSS is currently constructing the Pine Coulee Water Management Project.  
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. 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 APWSS are binding only on that specific agency.  Rather, as 
indicated in the hearing, commitments made by APWSS or AEP were made on behalf of the Government 
of Alberta.  
 
 

3.4   Economic Viability 
 

 The Panel considers the economic viability of the proposed project as one element in 
determining whether it 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 Government of Alberta should invest public money in a project that receives 
approval.  The Government of Alberta has the authority to make such a determination.  If the Panel finds 
a project is in the public interest, it does not commit the Government of Alberta to invest public funds in 
the project.  Nor does an approval of a Panel necessarily pre-empt any further decision by the 
Government of Alberta 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 Government of Alberta 
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. 
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 The Panel believes that in considering the 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. 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.  During the hearing, the Panel heard 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 on the investment of 
public funds fell between 4 and 10 per cent.  There were no disagreements among participants as to the 
criteria to be applied to economic decisions associated with a publicly funded project.  The Applicant's 
benefit/cost analysis yielded a benefit/cost ratio for the proposed project of approximately 0.92 using a 
mid-point discount rate.  The internal rate of return on this investment is estimated to be 6.2 per cent, net 
of inflation. 
 
 According to the Applicant, a return of 4 to 10 per cent is generally considered acceptable 
for public investments.  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. Others 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. 
 
 

3.5 Panel Views on Project Need and Justification 
 

 The Panel has considered the Applicant's reasons for proposing this project as well as the 
views of the participants.  The Panel accepts that some form of water management action is required for 
the Highwood and Little Bow River basins. There is a need to improve the potential for meeting instream 
flow needs in the Highwood River, particularly downstream of the proposed diversion works that lead to 
the upper Little Bow River, 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 rights 
in the basin has curtailed irrigation expansion in the basin, and many potential irrigators in the basin have 
filed water rights applications.   

 
 The Panel has considered the reasonable alternatives to the proposed project.  It is 
satisfied that the water management options within the Little Bow basin and at Clear Lake have been 
appropriately examined through a public planning process that included consideration of both structural 
and non-structural alternatives to meet the needs of basin residents.  The Panel particularly notes, even 
though some basin residents would be adversely affected, that basin residents preferred the proposed 
three-component project over other water management options that have been considered.  The Panel 
notes that alternative locations for the proposed three-component project and a variety of within-project 
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options have also been examined through a public process.  The Panel is satisfied that the relevant options 
have been considered.   
 
 Alternatives to the development of the Squaw Coulee component of the project have been 
considered in a less thorough manner.  The implications of this are discussed in detail in Section 4.  The 
Panel is not satisfied that the Squaw Coulee component has received adequate attention by the Applicant.  
The Panel also has some serious reservations about the proposed operating plan for the Highwood 
Diversion Plan.  The proposed plans, the alternatives to the plan and the process followed to develop the 
Highwood Diversion Plan are also discussed in more detail in the next section. 
 
The Panel acknowledges that the matter of the economic viability of the proposed three-component 
project is not a major issue among participants.  In fact, a number of interveners felt that the Applicant 
understated the economic impact of the proposed project.  The Panel has noted that the economic viability 
of the proposed three-component project is one of a number of factors for which the Panel believes it 
should have regard.  It also believes that quantifiable economic analysis must be considered along with 
non-quantifiable, qualitative and non-economic variables.  The Panel has noted that the 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 be made by the Government of Alberta.  
 
 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.  The Panel is satisfied that the 
Applicant has the ability to implement the project. 
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4. WATER MANAGEMENT IN THE HIGHWOOD 
AND LITTLE BOW BASINS 

 
 In considering water management the Panel believes that it must have regard for the 

entire Highwood and Little Bow basins and the sustainability of the water resources of those basins, 
taking into consideration existing and future use of those and related resources.  The concept of 
sustainable development has been described as: 
 

"Development that meets the needs of the present without compromising the 
ability of future generations to meet their own needs" (World Commission on 
Environment and Development - Brundtland Commission, 1987); and 
 
"The principle of sustainable development, which ensures that the use of 
resources and the environment today does not impair prospects for their use by 
future generations" (AEPEA, s 2(a)). 

 
 In applying a sustainable development framework to the project, the Panel must 
determine whether a proposed project is in the public interest, having regard for the social, economic, and 
environmental effects.  Ideally, in sustainable resource development projects, social, economic and 
environmental effects complement each other rather than conflict.  
 
 In considering the proposed project the Panel is adopting a sustainable development 
frame of reference that is based on a few basic principles strongly supported by the residents of the 
basins.   
 
 First, water management projects must respect existing riparian rights and water licences, 

and should not result in the loss or injury to existing water rights; 
 
 Second, water management projects must be able to meet basic environmental criteria to 

avoid significant adverse effects; 
 
 Third, water management projects must be able to meet current and future needs for 

water for domestic, riparian, and municipal needs, and other consumptive uses.  
 
 These environmental, social, and economic considerations are basic to the determination 
of the public interest.  A project must be able to meet these three criteria to be worthy of detailed 
consideration by the Panel with respect to project effects. 
 
 Communities in the basins place a very high priority on meeting current and future 
consumptive needs for water, with special priority on meeting the need for a reliable and high quality 
supply of potable drinking water. Similarly, basin residents place a very high priority on the social and 
economic importance of respecting and maintaining water rights.  In using IFN as an environmental 
criterion, the Panel recognises that this is only one variable or indicator of riverine ecosystem integrity.  
Fish and people both require clean water, and water suitable for cold-water fish is also suitable as a source 
of water for domestic, municipal, and other uses.  IFN is used as a key indicator because it assumes that 
other indicators of environmental quality are intrinsically met within the scope of meeting IFN, and 
because it reflects the value placed by basin residents and government policy on having a viable fish 
population. 
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 This section of the report focuses on sustainable water management in the Highwood and 
Little Bow basins.  The sustainability of the water resources of the basins is considered through a 
discussion of: (1) the concept of instream flow needs and its application to the riverine ecology of the 
Highwood basin, and (2) the planning and management of water resources for existing and future uses. 
 
 The sustainability of the riverine ecological resources of the Highwood basin has been 
expressed in the Application using the concept of instream flow needs for the Highwood River, which in 
turn are used as a key element in the proposed diversion plan.  The Panel believes it would be helpful to 
consider both the basis for the proposed diversion plan, and the plan itself, before proceeding to examine 
the effects of the proposed project. 
 
 

4.1 Water Use in the Highwood and Little Bow Basins 
 
The Panel’s assessment of water management in the basins begins by discussing the protection, diversion, 
allocation and consumption of water.  The focus is primarily on the quantity and quality of water that may 
be allocated to consumptive demands, such as irrigation, and the match between supply and demand for 
both consumptive and environmental uses.  The current water infrastructure and management practices in 
the Highwood and Little Bow basins reflect the history of human intervention in the watersheds, and the 
resulting over-allocation of water.  The Panel will discuss current water use in the Highwood and Little 
Bow basins in terms of existing water licence commitments, infrastructure, conveyance flow needs, and 
operating guidelines.  Existing water quality, quantity, and fisheries conditions in the Highwood and 
Little Bow rivers, and Mosquito Creek are also described. 
 
 

4.1.1 Pre-development Hydrology of the Highwood and Little 
Bow Basins 

 
 The Highwood River originates in the eastern slopes of the Rocky Mountains and drains 
an area of about 4000 square kilometres (km2)(1544 square miles [mi2]) before emptying into the Bow 
River.  Flows in the Highwood River are typical of east slope rivers and creeks with mountain 
headwaters.  A large spring freshet caused by snowmelt in the headwater areas dominates the annual 
hydrograph.  For the Highwood River, flows start to increase in early May (Week 18), peak in mid-June 
(Weeks 23 or 24), and then drop back to pre-freshet levels by mid August (Week 32).  This flow pattern is 
evident in Figure 4.1 which shows estimated natural flows under average, wet and dry conditions.  
 
 The natural flow estimates suggest that average peak flows in the Highwood are on the 
order of 56.63 cms (2000 cfs) during the spring freshet.  Natural flows then drop to less than 14.16 cms 
(500 cfs) in mid-August and less than 4.25 cms (150 cfs) by mid-September.  The Highwood River basin 
discharges an average of about 619,000 dam3 (500,000 ac-ft) of water into the Bow River each year.  
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Figure 4.1:  Natural Flows on the Highwood River (Reach 32) 
 
 The historical records show considerable variation in river flows from year to year, 
depending on the winter snow pack and precipitation.  Figure 4.1 shows that natural peak flows would 
normally (4 out of 10 years) be in the range of 42.48 to 70.79 cms (1500 to 2500 cfs).  For 3 of 10 years, 
peak flows could be above 70.79 cms (2500 cfs), and could even exceed 99.11 cms (3500 cfs).  During 
dry years, peak flows of less than 42.48 cms (1500 cfs) could also occur (3 years of 10), and under 
extreme conditions peak flows could only reach 14.16 cms (500 cfs). 
 
 The Little Bow River drainage occupies 5930 km2 (2290 mi2), an area about 50 per cent 
larger than the Highwood River basin.  Despite draining a larger area, the Little Bow River captures 
substantially less water than the Highwood.  Only a small portion of the Little Bow River basin is located 
in the foothills.  The balance is situated in the prairies and receives less annual precipitation.  As a result, 
flows from the Little Bow River and its major tributary, Mosquito Creek, are equivalent to less than 10 
per cent of the flow of the Highwood River.  The Little Bow River basin discharges an average of only 
39,900 dam3 (32,350 ac-ft) of water into Travers Reservoir each year, and water from there eventually 
reaches the Oldman River. 
 
 The Little Bow and Highwood river drainage basins appear to overlap.  The beginning of 
the Little Bow River is less than a kilometre from the Highwood River.  During larger flood events on the 
Highwood River, some water spills over into the Little Bow basin in the vicinity of the Town of High 
River.  Some of the evidence also suggests that flows between the two river basins may have occurred 
quite regularly prior to the period of record.  
 
 

4.1.2  Development History 
 
 The Panel was made aware of the Aboriginal traditional use of the rivers and the valleys, 
including traditional names of the rivers and places.  One translation of the aboriginal name for the Little 
Bow River by George Dawson, obtained from an elder in 1981, was Naked River. The junction of 
Mosquito Creek with the Little Bow River has been referred to as the Foul Water Creek, or the White 
Willow Place. Elders spoke of traditional uses in the region, with specific reference to the Squaw Coulee 
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and the Old Woman’s Buffalo Jump1, and the confluence of the Little Bow River and Mosquito Creek.  
Archaeological studies in the vicinity of the proposed project further confirmed traditional uses by 
aboriginal cultures over time. 
 
 European settlement of the Highwood and Little Bow river basins began in the 1880s.  
Attempts to manage water through human intervention have been a consistent theme since then, and 
continue to be a focal point of community action today.  The current Application and the recent floods at 
High River in 1995 are examples of this ongoing focus of attention.  The recurring themes of floods and 
droughts have been a constant reminder of the basic hydrological and climatic characteristics of the 
basins. 
 
 Flooding is a regular occurrence in the Highwood basin.  Major floods occurred in 1894, 
1899, 1902, 1908, 1912, 1923, 1929, 1932, 1942 and 1995.  Early floods prompted the construction of 
several dikes.  In 1908 the Lineham Spillway and Bypass was constructed to divert a portion of the flood 
flows from the main Highwood Channel around High River.  The Hoeh dike was constructed in 1917 to 
prevent water from entering Baker Creek channel and flooding the town.  Much of the dike was destroyed 
in the 1923 flood and rebuilt in 1924.  Subsequent floods caused further damage to the Hoeh dike and to 
other dikes developed for flood control, necessitating further repairs and reconstruction.  Historical 
records show continuous attempts to control flooding of the Highwood River since then.  Other flood 
protection dikes have been built along the south side of the river in the town (1947) and along a portion of 
the Little Bow Canal to protect the north-east part of town (1977).  Some new flood control structures are 
currently being planned. 
 
 Droughts have also been a common occurrence in the basins.  The early 1890s were very 
dry and this prompted settlers to experiment with various forms of irrigation.  Most of these attempts 
were small and fell into disrepair when the dry periods ended.  However, a major initiative was 
undertaken in 1898 to develop a canal to divert water from the Highwood River to the Little Bow River 
for stock watering and domestic purposes.  This project was initiated by the then Government of the 
North-West Territories and called for the construction of a canal with a 1.42 cms (50 cfs) capacity starting 
at a location near the Town of High River.  Although eventually completed and licenced in 1905, flood 
damage to the diversion structure in 1908 and 1912 prevented diversions of water into the Little Bow.  
Repairs were short-lived due to further flood damage in 1916. 
 
 As previously indicated in Section 2, the Little Bow Irrigation District (LBID) applied for 
a licence to construct a separate structure on the Highwood River in 1922 to divert enough water for 
1,335 ha (3,300 acres) of irrigation in the Little Bow River basin.  This was deemed to be 1.42 cms (50 
cfs).  The licence was issued and the LBID agreed to divert an additional 1.42 cms (50 cfs) that the Crown 
was entitled to under its 1905 licence.  When the LBID was later dissolved because of financial 
difficulties, the Crown took on the responsibility for operating the structure.  The resulting diversions of 
water from the Highwood River provided a flow of up to 2.83 cms (100 cfs) of water into the Little Bow 
basin. This provided farmers and settlers in the region with a means to withstand the droughts that 
occurred in 1929, 1935 to 1937, 1959 to 1961, 1976 to 1977 and 1980 to 1988.  In its original form, the 
Little Bow Canal was operated to divert about 9,990 dam3 (8,100 ac-ft) of water from the Highwood 
River.  With the expansion of the canal capacity and irrigation demand, these diversions increased to 
about 23,440 dam3 (19,000 ac-ft) per year.  At the present time about 37,000 to 43,170 dam3 (30,000 to 
35,000 ac-ft) of water are being diverted from the Highwood River into the Little Bow River basin.  
 

                                                 
1 The place names “Squaw Coulee” and “Old Woman” are offensive to aboriginal people but, because of their  wide 
use in the Application and throughout the hearing, these place names have been used in the report.  The Panel 
supports an application to rename these places. 
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 The provincial government developed a second diversion project on the Highwood River 
in 1933.  A canal with a capacity of 0.71 cms (25 cfs) was constructed at Squaw Coulee to provide water 
for domestic use in Nanton and the surrounding area.  A small storage dam at Squaw Coulee was 
constructed by the Prairie Farm Rehabilitation Administration  (PFRA) in 1949.  These works were taken 
over by the provincial government in 1977.  The capacity of the diversion works has since been upgraded 
to allow diversion of up to 1.7 cms (60 cfs).   
 
 The completion of the Little Bow and Squaw Coulee diversion works made it possible to 
divert up to 4.53 cms (160 cfs) of Highwood River water into the Little Bow River basin.  The increased 
water availability gave farmers the opportunity to invest in irrigation equipment and reduce the risks 
associated with drought.  Although the number of acres of irrigation in the Little Bow basin was small 
prior to the mid-1970s, dry conditions in 1976 and 1977 prompted many farmers to demand water for 
irrigation.  Many new water licences were issued during this period.  However, the provincial government 
imposed a moratorium on new irrigation licences in the fall of 1977 due to very low flows in the 
Highwood River.  Some licences for other purposes, such as municipal and domestic use, continued to be 
issued. 
 
 The moratorium was lifted in the summer of 1981 after studies showed additional 
irrigation development could take place, if diversions were limited to the period from April 15 to July 21.  
Some licences were issued to farmers whose applications for water rights had been held in abeyance by 
the moratorium, while many other farmers also applied for water rights.  The demand for irrigation in the 
Little Bow River basin rose rapidly particularly after another period of low water conditions in the 
Highwood River in the summer of 1983.  The moratorium on irrigation water licences was reinstated in 
November of that year.  
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Figure 4.2 Historical Trends in Demand For Irrigation in the Little Bow River basin 
 
 The moratorium on irrigation licences in the Little Bow River basin remains in place 
today.  However, many farmers have continued to submit applications for water rights.  There are no
applications for irrigation water licences on about 6,010 ha (14,850 acres) in the Little Bow River basin 
above Travers Reservoir.  This is roughly equal to the number of acres currently irrigated in the Little 
Bow River basin above Travers Reservoir (See Figure 4.2). 
 
 Water demands in the Highwood River basin h

w 71 

ave also increased steadily since the early 
970s.  The total water demand in the Highwood basin is relatively small compared to the Little Bow.  A 

substantial portion of the demand is for purposes other than irrigation.  Two larger licences for industrial 
1
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water demand by the oil industry were issued in 1958 and 1974.  Licences have also been issued for 
agricultural purposes (feedlots), municipal purposes (High River) and domestic uses.  There was a 
considerable expansion of irrigation licences after the drought in 1977, much of it downstream of High 
River.   A moratorium on irrigation expansion was imposed in 1985 due to low flows in the Highwood 
River during the mid-1980s.  The moratorium did not apply to domestic, agricultural, municipal or 
“other” purposes and some such licences were issued, including one that allowed the diversion of up to 
2,467 dam3 (2,000 ac-ft) per year into Frank Lake.  In 1990 the moratorium was also applied to “other” 
purposes and it remains in place today.  As shown in Figure 4.3, there have been some applications for 
irrigation in the Highwood basin since the moratorium was imposed in 1985, but the water demands are 
still relatively small compared to other licence commitments.  
 

0
1000
2000
3000
4000
5000
6000

9000

7000
8000

Moratorium Established

Licences Issued Under Moratorium
 

Figure 4.3 Historical Trends in Water Demand in the Highwood River basin 
 

 Since the early 19 20s, Clear Lake has been considered as a potential storage site to 

 potential for draining Clear Lake and surrounding low lands.  In 1963 
e Stavely Fish  sport fish 
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e to limited water availability.  

d a central role in the development and 
anagement of the water resources in the two basins. Alberta Environmental Protection (AEP) is the 
ver ent dep

support recreation, wildlife, and irrigated agriculture; it also had been identified as part of a potential 
drainage project.  The majority of plans proposed for the lake involved the diversion of water from the 
Highwood River to Mosquito Creek to Clear Lake.  In 1945 Ducks Unlimited proposed to construct a 
dam on Mosquito Creek to divert water to stabilize levels in Clear Lake.  In 1956 the provincial Water 

esources Branch investigated theR
th  and Game Association urged the province to divert water to the lake to ensure
populations would not be put at risk from dropping water levels.  Clear Lake supported a popular north
pike/perch sport fishery as recently as the late 1970s.  Fish kills were recorded in the winter of 1979-80
when the maximum depth had declined from 5 m to 3 m (16 ft to 10 ft).  A summer kill occurred in 1
when evaporation lowered the maximum depth to 2 m (7 ft).  By the fall of 1985, the lake was dry and
basically remained so since then. 
 
 Low flows in the Highwood River during the late 1970s and the 1980s resulted in stress
on instream uses of the river, most notably fisheries, water quality, aesthetics and recreation.  Similarly, 

unicipal, domestic and irrigation users along the Little Bow River were placed at risk during this period m
du
 
 The Government of Alberta has playe
m

og nm artment responsible for licensing water diversions.  AEP also holds the major water 
licences in the basin, and controls the diversions from the Highwood to the Little Bow through the 
diversion works into Squaw Coulee and at the Town of High River.  Demand for water has increased 
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dramatically over the past two decades, primarily as a result of water licences being issued by AEP for the
expansion of irrigation.  Water availability during drought conditions has limited irrigation growth and
placed a cap on development in the Little Bow basin.  The Highwood and Little Bow basins are among 

 
 

e few basins in Alberta where a water licence moratorium has been in effect over a long period of time. 

.1.   

thorize AEP to divert up to 4.53 cms (160 cfs) from the Highwood River into the Little Bow 
asin.  Within the Highwood basin, licences authorizing withdrawals of up to 6.42 cms (226.68 cfs) have 

 The EIA indicated that 62 surf nces have been issued in the Highwood River 
basin.  However, 22 of these licences ver sub-basin, and these would not 
be affected by the proposed  the remaining 40 licences 
llow diversion of water fro en issued for a variety of 
urpose

 
  Water use by the Town of High Riv uded summ own has a 
licence for an annual withdrawal of up to 2,220 dam3 (1,800 ac-ft) of water from wells, with a maximum 
diversio h h this lic s been issued for groundwater, the wells are 
located adjacent to the Highwood River and the resulting water withdrawals have been considered as 
surface nce modelling conducted for the EIA
 

TABLE
HIGHWOOD R ASIN 

SUMMARY O  SURFA TER RI TS 
 

th
 
 

4 3 Consumptive Demands  
 
  A total of 183 licences for water use have been issued in the Highwood and Little Bow 
basins for domestic, municipal, agricultural, industrial, irrigation, and other purposes.  The largest single 
licences au
b
been issued, including the 4.53 cms (160 cfs) licensed to AEP.  Within the Little Bow River licenced 
authorizations total 6.43 cms (227.24 cfs), of which 6.12 cms (216.09 cfs) are for irrigation purposes.   
 
4.1.3.1 Highwood River Basin  
 
 ace water lice

 are for water use in the Sheep Ri
 project and diversion plan.  As shown in Table 4.1,
m the mainstem of the Highwood River and have bea

p s. 

er is not incl  in this ary.  The T

n rate of 0.18 cms (6.39 cfs).  Alt oug ence ha

water within the water bala . 

 4.1 
IVER B

F CE WA GH

Purpose Number Annual 
Allocation 

(ac. ft.) 

Irrigable 
Acres 

Maximum 
Diversion 
Rate (cfs) 

AEP Diversions 3 - - 160.00 
Irrigation 29 2,906 3,373   55.17 
Other – Ducks Unlimited 1 2,000 -      7.00*

Industrial 2 1,340 -     4.20 
Agricultural 2   434 -     0.08 
Municipal 1      61 -     0.21 
Domestic 2        2 -     0.02 
TOTAL 40 6,743 3,373 226.68 

                         * This is the maximum rate allowed in the licence for weeks 23 to 26. 
 
 
 

4-7 



  The three licences held by AEP for diversion into the Little Bow River basin represent 
the most significant water use within the Highwood basin.  As noted earlier, these licences authorize 
withdrawals of up to 2.83 cms (100 cfs) into the Little Bow Canal and up to 1.70 cms (60 cfs) into Squaw
Coulee. 
 

 

Irrigation is the second largest licensed water use in the Highwood basin.  Licence 
formation sho

to Frank Lake.  Between 1991 to 1993, Highwood River water constituted 35 to 40 per cent of 
e diversions to Frank Lake; annual quantities diverted ranged between 1,000 and 1,075 (810 and 873 ac-

ial 

ering were for relatively small 
mounts of water (7 per cent of the total).  If the water requirements of High River are included, 

 water h more significant, with a total allocation of more than 
3 (1,800 ac-ft).  Based on recent trends in population growth for the region, water consumption 

y the Town of High River is expected to increase in the near future.  A population projection adopted in 
0 

.1.3.2 Little Bow River Basin 

 
  

asin.  The EIA shows that water licences have been issued for 146 projects in the Little Bow River basin 
with a total allocation of 26,056 da 4 ac ter. es n licences for 
24,020 dam  (19,475 ac-ft) of water on 6,194 h res) o  Mos r licences are for 
municipal purposes, although a few licences hav ued for agricultura nd industrial 
purposes.  Some of these licences are iversio  down f Trav voir so not all of 
the 146 l  affected b propos t or op plan. ( e 4.2).  A review 
of m  licence informa uggest 3 wate s are for diversion points 
ups  Travers Reservoir. 
 
 

 
in ws that about 40 per cent of irrigation occurs upstream from the Little Bow diversion 
canal.  On average, irrigation licences in the Highwood basin were issued for about 267 millimetres (mm) 
(10.5 in) of water per acre.  This is considerably less than for irrigation licences in the Little Bow basin 
because of greater natural precipitation in the Highwood basin. 
 
 The third largest licensed water use in the Highwood basin is for "other purposes".  This 
licence has a priority date of 1988 and was issued to Ducks Unlimited to divert up to 2,467 dam3 (2,000 
ac-ft) to stabilize water levels in Frank Lake for wildlife propagation.  The Town of High River and the 
nearby Cargill Ltd. beef processing plant project are now discharging treated municipal and industrial 
effluent in
th
ft).  Diversions of Highwood water into Frank Lake ceased in mid 1993. 
 
 Within the Highwood basin there has been a substantial allocation of water for industr
purposes.  The two industrial licences have priority dates of 1958 and 1974.  The amounts of surface 
water allocated to other purposes like agricultural, municipal and stock wat
a
municipal  use in the basin becomes muc
2,220 dam
b
the EIA suggests that by the year 2011, the population of High River will have nearly doubled over 199
levels.  Municipal water demands have been assumed to increase by 91 per cent to accommodate this 
growth.  
 
 Future water demands for other uses are difficult to determine.  Water use forecasts for 
the Highwood basin include some small increases in industrial and agricultural demand.  As noted 
previously, there is considerable demand for additional irrigation in the basin, but there is currently a 
moratorium on issuing new licences for irrigation and “other” purposes.  These future demands can only 
be supplied if additional water can be diverted from the Highwood River.  
 
4

Irrigation is clearly the most significant type of water use within the Little Bow River
b

m3 (21,12 -ft) of wa
a (15,305 ac

e been iss

 This includ
f land. 

 127 irrigatio
t of the othe
l, domestic a

3

 for d n works stream o ers Reser
icences would be y the ed projec erating See Tabl

ore recent water tion s s that 14 r licence
tream from
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TABLE 4.2 
LITTLE BOW RIVER BASIN 

TOTAL OF MAINSTEM DIVERSIONS UPSTREAM FROM TRAVERS RESERVOIR 
 

Purpose Number Annual 
Allocation 

(ac. ft.) 

Irrigable 
Acres 

Maximum 
Diversion 
Rate (cfs) 

Irrigation 
- Mosquito Creek 
- Little Bow 

133 
  30 
103 

18,406 
  2,299 
16,107 

14,395 
  2,055 
12,340 

216.09 
  35.76 
180.33 

Municipal     9   1,103 -     8.48 
Industrial     1      140 -     4.20 
TOTAL 143 19,649 14,395 227.24 

 
 The licence data shows that the vast majority of water use in the Little Bow River basin 

pstream from Tr
ither centre piv

irrigators were cut off in July or early August in 1984, 1985, 
988, 1989, and 1994.  In 1990 water was unavailable for fall irrigation.  However, extensions have been 
ranted to licens iver. 

f a 

 in 
ite 

 

 Little Bow River and Mosquito Creek during water-
ort periods. Conveyance flow is required to ensure that consumptive users can physically withdraw 
ter (i.e. pump intakes are covered) and to provide for contingencies (i.e. emergencies, unauthorized 

als, mi nd).  Estimates of conveyance flow 
ents during o 0.43 cms (5 to 15 cfs) for both the 

.13 and 0.85 cm

u avers Reservoir is for irrigation purposes.  Farmers in this area use sprinkler irrigation, 
e ot or wheel move, and are licensed to apply a maximum of about 389 mm (15.3 in) per 
acre.  As noted earlier, irrigation expansion was allowed in the late 1970s and early 1980s subject to the 
seasonal availability of water.  As a result, 44 licences for irrigation on 2,601 ha (6,427 acres) of land 
have a cut-off date of July 31st and another 13 licences for irrigation on 377 ha (1,673 acres) have a cut-
off date of July 25th.  In the last decade, 
1
g ees with July cut-off dates when sufficient water was available from the Highwood R
 
 Irrigation water use in the Little Bow basin is currently constrained by the imposition o
moratorium on irrigation licences in 1983.  Although people continue to apply for irrigation licences, 
these applications are being held in abeyance pending the decision of whether proposed storage on the 
Little Bow River will be developed. 
 
 Municipal water licences have been issued to a variety of large and small communities
the basin.  These range from the towns of Nanton and Vulcan to small water co-operatives and Hutter
Colonies.  Existing licences are predicted to be adequate to accommodate expected growth in each of 
these communities for the near future.  However, the Town of Vulcan has submitted an application for
another 259 dam3 (210 ac-ft) of water.  
 
 Another water demand in the Little Bow River basin is termed “conveyance flow”.  
Technically this is defined as the amount of water that must be diverted from the Highwood River to 
maintain the capacity to withdraw water from the
sh
wa
withdraw scommunication in the timing of supply and dema

quirem  the spring, summer and fall ranged from 0.14 tre
Little Bow River and Mosquito Creek.  Conveyance flows are not licensed demands but are provided 
through the Crown’s licences to divert water from the Highwood River.  During the hearings several 
interveners referred to flows in the upper Little Bow River and in Mosquito Creek at rates between 1.13 
and 0.85 cms (40 and 30 cfs) respectively as being conveyance flows.  Such flows are not really 
conveyance flows in the technical sense of the term and the Panel believes they were reflective of the 

esired instream flows sought by various water users during low flow events.  Stream flow rates between d
1 s (40 and 30 cfs) reflect what the Panel would call an instream flow objective or IFO for 
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the upper Little Bow River and Mosquito Creek during low flow events.  These flows would protect
riverine ecology and provide conveyance flows. 
 
 

 the 

1.4 

s 

 d 

 

w 
8, 

Prior 
al was operated at a maximum rate of 0.57 cms (20 cfs) between May and 

eptember and w

e 
r 

 

4.  Diversion Operating Guidelines 
 
 Water is vital to the communities within the basins.  During low flow events, the stability 
of water supply becomes a critical issue to all the individuals and families that depend on the Little Bow 
River for their drinking water.  Diversions from the Highwood River play a key role in the supply of 
water to the Little Bow basin, and have a major influence on the condition of the Highwood River since 
diversion during periods of low flows can constitute a major fraction of the available supply.  
 
 The policies governing the operation of the diversion works controlled by AEP have been 
a focal point for communities that depend upon the water in or from the Highwood River. New 
information has emerged about the environmental requirements of the Highwood River, and public 
attitudes about sustainable resource management have been changing.  At the same time there has been 
increasing pressure to accommodate expansion of irrigated agriculture.  The following discussion outline
the development and evolution of the policies governing the operation of the diversion works. 
 
 The diversion works from the Highwood River are some of the most intensively manage
diversion facilities in Alberta.  The operating guidelines for the diversions have evolved and changed over 
the years as circumstances and knowledge changed.  However, one compelling fact remains regardless of 
the changes that have occurred in the guidelines.  Water is in short supply during hot and dry summer 
months in some years, and the demands on available supply outstrip the water that is available.  Attempts 
to manage the scarce resource among competing demands have not and cannot meet all demands.  At 
imes there just is not enough water. t

 
 It is important to keep in mind that the licences governing the diversion of water from the 
Highwood River to the Little Bow basin place an upper limit on the amount of water that can be diverted 
from the Highwood River.  AEP, as the operator of the diversion works, has adopted policies to restrict 
diversion to amounts less than those legally authorized to protect the Highwood River during low flows, 
or to ensure a minimum diversion for consumptive purposes in the Little Bow basin.  These policies are
alled the Diversion Operating Guidelines. c

 
 The Development and Operations Division of AEP operates the Little Bow and Squa
Coulee diversions.  Operational procedures have evolved over a long period of time.  From 1974 to 197
the Little Bow Canal was generally operated to carry 0.57 to 0.85 cms (20 to 30 cfs) between May and 
September.  Over the winter (October through April), a flow of 0.28 cms (10 cfs) was maintained.  
o 1978 the Squaw Coulee Cant

S as closed in winter. 
 
 In 1979, the rate of diversion to the Little Bow Canal was increased to a maximum of 
2.83 cms (100 cfs) or 10 per cent of the Highwood flow, whichever was less.  The diversions were 
increased to meet expanded irrigation requirements.  Winter operation remained at 0.28 cms (10 cfs).  Th
Squaw Coulee diversion guideline was also increased in 1979 to a maximum of 1.7 cms (60 cfs) or 10 pe
cent of the river flow, whichever was less.  No diversions down Squaw Coulee were to occur when the

ighwood River flow was below 2.83 cms (100 cfs). H
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provision for all ood River 
flow at the diver hichever was less, between May and September.  Winter diversions 
remained at 0.28cms (10 cfs). 
 
 In J  2.83 
cms (100 cfs) or 30 ttle Bow Canal, so a temporary gravel groyne was 
constructed in the river to ke.  Similar groynes had been 
constructed in 1964, 1965, 1966 and 1977.  In fall of 1984, the winter diversion was changed from 0.28 
cms (10 cfs) to 0 und (i.e. 
would not freeze up uaw 
Coulee Canal remai ctober. 

 

sion and the Little Bow Canal diversions will 
be operated at full capacity during the irrigation season with the following 

. The flow in the Highwood River below the Little Bow Canal diversion 

f diversion through the Squaw Coulee and 
atural flow 

in the Highwood River at High River." 

uideline is described in Table 4.3 and states: 

"Operation of the Squaw Coulee and the Little Bow Canal diversion can proceed 
as in 1985 with the following exception: 
 
If the flow in the Highwood River at High River falls below 360 cfs (10.19 m³/s) 
during the period July 1 to Au ed flow will be reduced when either 
or b
 
a)   air temperature reaches 30°C 

mperature iver reaches 2
 

 Under t ondi ne ions of ms (160 cfs) when 
natural flows in the Highwood were 10. s (360 cfs) or greater.  The amount of water being diverted 
wo tely e to 1.98 70 cfs) when wood Rive eache  
cfs).  
 
 
 
 
 

In 1982, the operating guideline for the Little Bow Canal was modified to include a
owing diversion of 2.83 cms (100 cfs), or 30 per cent of the recorded Highw
sion works, w

uly, 1984, low flows in the Highwood made it physically impossible to divert
per cent of the flow down the Li

raise the water level at the diversion inta

.57 cms (20 cfs) to ensure the Little Bow River would continue to flow year ro
).  The winter guideline has remained at 0.57 cms (20 cfs) since then.  The Sq
ns in operation only between May and O

 
 In May, 1985 a new guideline was approved by Alberta Environment.  It stated: 
 

"In general, the Squaw Coulee diver

restrictions: 
 
1

shall not be allowed to become less than 70 cfs (1.98 m³/s) as a result 
of diversions from the river. 

 
2. The maximum combined rate o

Little Bow diversions shall not exceed sixty (60) percent of the n

 
  In June of 1986 the 1985 guideline was modified for the period from July 1 to August 10 
period to reduce the risk of fish kills in the Highwood River during the hottest part of the summer.  The 
1986 g
 

gust 10, divert
oth of the following conditions apply: 

b)   water te downstream of High R 2.5°C" 

hese c tions the guideli
19 cm

s allowed divers  4.53 c

uld proportiona  decreas  cms (  High r flows r d 3.96 cms (140
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TABLE 4.3 
DIVERSION SCHEDULE FOR 1986 GUIDELINES WHEN 

TEMPERATURE CRITERIA ARE REACHED* 
 

Natural Flow Range Minimum Instream Maximum Diversion 
cms cfs cms cfs cms cfs 

10.19 360 Natural minus Natural minus 
160 

4.53 160 
4.53 

7.93 to 10.19 280 to 
360 

5.66 200 Natural Natural minus 
minus 5.66 200 

4.53 to 7.93 160 to 
280 

Natural minus 
2.26 

Natural minus 
80 

2.26 80 

3.9 .53 6 to 4 140 to 
160 

5 f 0% o
Natural 

50% of 
Natural 

50% of 
Natural 

50% of 
Natural 

1.9 .96 8 to 3 7 40 0 to 1 1.98 70 Natural 
minus 1.98 

Natural minus 
70 

1.98 
 

70 Natural Natural 0 0 

* At Hi r, air temper f 30ºC or Hig  River water temperature of 22.5ºC 
Source: 993.  Highwood River Diversio

TABLE 
STANDARD OP ING PROCEDURES FOR TLE BOW AND SQUAW C LEE 

IVERSIO NDER 19 PERATING GUIDELINES (Irrigation Seaso
 

gh Rive
 AEP 1

ature o hwood
n Plan 

 
4.4 

ERAT  LIT OU
D NS U 89 O n) 

Natural Flow 
at High River 

Upper Limit 
Diverted Flow 

Minimum Flow 
Below High River 

cms cfs cms cfs cms cfs 
7.64 270 4.53 160 3.11 110 
7.36 260 4.39 155 2.97 105 
7.08 250 4.25 150 2.83 100 
6.79 240 3.96 140 2.83 100 
6.51 230 3.82 135 2.69 95 
6.23 220 3.68 130 2.55 90 
5.95 210 3.54 125 2.41 85 
5.66 200 3.40 120 2.26 80 
5.38 190 3.11 110 2.26 80 
5.10 180 2.97 105 2.12 75 
4.81 170 2.83 100 1.98 70 
4.53 160 2.55 90 1.98 70 
4.25 150 2.26 80 1.98 70 
3.96  140 1.98 70 1.98 70
3.68 70 130 1.70 60 1.98 
3.40 120 1.42 50 1.98 70 
3.11  110 1.13 40 1.98 70
2.83 100 0.85 30 1.98 70 
2.55 90 0.57 20 1.98 70 

When natural flow upper limit for diverted flow is the total canal capacity of 4.53 cms (160 
fs).  When natural  and 90 cfs), the diverted flow will remain at 0.57 cms (20 cfs).  When 
atural flow is less  ent of the natural flow.  This table shows 

the upper limit of d  demand for water in the Little Bow basin. 
Source APWSS EIA

is greater than 7.64 cms (270 cfs), the 
 flow is between 1.13 and 2.66 cms (40c

n than 1.13 cms (40 cfs), the diverted flow will be limited to 50 per c
iverted flow.  The actual diverted flow may be less depending on
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ns reflect the 1989 operating guidelines which are shown in Table 4.4.  The Current operatio specific 

procedures for dealing with extreme low flows are now as follows: 

 
aining 

 th eam of the Little Bow Canal, is 150 cfs (2.26 

 
extensions will be suspended. 

 
oir at 20 cfs 

(0.57 m³/s). 

s exceeding 24°C for 16 days in the July 20 
 Augu t 14 period; flows 

(20 
rvoir although 0.71 cms 

5 cfs) was released from the reservoir into Squaw Coulee and Mosquito Creek.  Reservoir storage was 
epleted by the end of July.  Little Bow irrigators were very concerned because their livelihoods were 

fected d among irrigators according to licence priorities, 
some g d as a result of water mastering.  The Village of 

rmangay exp n 

“When low flow conditions exist in the Highwood River (i.e. the flow rem
e Highwood River, downstrin

m³/s) or less) every attempt will be made to keep the flow in the Highwood 
River, downstream from the Little Bow Canal diversion, from falling below 150 
cfs (2.26 m³/s) by ensuring that no more water than is absolutely necessary to 
meet domestic and licensed municipal, irrigation and industrial uses is diverted 
from the Highwood River.  In order to assist in achieving this objective, the 
following will be undertaken: 

1. Irrigation licence 
 
2. User demands, and water quality and flows at Carmangay, will be closely

monitored with the aim of targeting flows into Travers Reserv

 
3. To achieve objective #2, diversions at Squaw Coulee and Little Bow 

diversions will be reduced. 
 
 When the Highwood River is approaching stress (i.e. water temperature 
is between 22.5°C and 24°C or dissolved oxygen is between 5 mg/L and 5.5 
mg/L), real time monitoring and flow regulation will be implemented to prevent 
oxygen or temperature stress to the fish population in the Highwood River as a 
result of diversions.  Irrigation diversions are temporarily suspended when water 
temperature reaches 24°C.”  

   

 AEP stated during the hearing that they have changed this procedure, 
relying instead on computer model predictions of afternoon temperatures. 
 
  Flow conditions in 1994 exemplify the difficulties in managing water in the Highwood 
and Little Bow basins and the impacts of low flows on instream needs and water users.  Low flows and 
high air temperatures resulted in Highwood water temperature
to s ranged between 5.66 and 8.50 cms (200 and 300 cfs).  Although the dissolved 
oxygen concentration did not drop below 6 mg/L, small numbers of dead mountain whitefish were 
observed.  Irrigation diversions from the Little Bow canal ceased on July 21, affecting 59 irrigation 
projects during the hottest time of the year, and flows in the Little Bow Canal were limited to 0.57cms 
cfs).  No water was diverted from the Highwood River into Squaw Coulee Rese
(2
d
directly af .  Available water was distribute

hough eneral voluntary sharing of water occurrealt
aC ressed concerns with the reduced diversion.  High temperatures and low flows resulted i

significant algae growth in the Little Bow River.  By late August complaints were received from Little 
Bow domestic water users regarding the quality of water, and Carmangay officials stated the quality was 
so bad the water could not be adequately treated.  There were attempts to flush the river at the end of 
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August by increasing flows to 1.98 cms (70 cfs) through the Little Bow Canal, followed by two days of 
higher releases through Squaw Coulee into Mosquito Creek. 
 
  During this period of high temperatures and low flows, an aerial survey of the Little Bow 

asin was condu

ies conditions in the Highwood and Little Bow Rivers, and Mosquito Creek.  

ter 

peting demands. 

he Fisheries Coalition, a group 
f angling outfitters and non-profit associations with environmental interests, attests to the importance of 

ss Bow River trout fishery depends on 
 Highwood River also supports a healthy 

sident population of mountain whitefish, which is a favourite species for local anglers.  Further sport 
species include  

iver 
e 

ed constitutes the 
destruction of fish habitat.  
 

 

b cted to identify active irrigators.  Irrigators were all notified of the need to reduce 
diversion to protect Highwood River instream flow needs.  Licensees co-operated, reducing irrigation 
demands from 1.56 cms (55 cfs) to between 0.08 and 0.28 cms (3 and 10 cfs). 
 
 

4.1.5  Baseline Conditions 
 
 The Panel heard considerable evidence concerning the many aspects of existing water 

uality, quantity, and fisherq
The following discussion provides a summary of the current state of the water resources in the basin, and 
the effects that current resource management practices have had on the social, economic, and 
environmental characteristics that are present in the basins.  Understanding the current status of the wa
resource will provide the basis for the subsequent discussion of the complex problems faced in managing 

ater resources in the face of comw
 
 The Highwood River supports one of the best fisheries in the province of Alberta.  The 
upper Highwood and Sheep river systems provide an estimated 90 per cent of the available spawning and 

aring areas for Bow River rainbow trout.  The presence at the hearing of tre
o
the fish resources of the Highwood River.  The world-cla
maintaining a suitable habitat in these river systems.  The
re

bull trout, cutthroat trout, and brook trout, which are known to inhabit primarily the upper
reaches of these rivers. 
 
 During the summer months, heavy irrigation demands often deplete the flow in the r
to the point where fish habitat conditions below the town of High River deteriorate to an unacceptabl
level. The removal of water from a river to the point that habitat is severely reduc

 The following discussion examines in more detail the evidence before the Panel 
regarding the current status of water quality and fisheries in the Highwood River, and the implications of 
the current practices of water diversions. 
 
 
4.1.5.1 Highwood River Water Quality 
 

The Highwood River is a valuable resource, with excellent water quality attributed to its
mountain headwater origins.  Such waters originate primarily from snowmelt and precipitation and thus 
undergo a natural distillation/condensation process.  Although there is no absolute definition of water 
quality because each use has unique constraints, Highwood River water is generally suitable for all 
consumptive purposes.  For human drinking consumption, Highwood River water requires minimal 
treatment beyond disinfection and clarification to remove suspended sediments. 
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These baseline conditions for the EIA were initially evaluated in 1990 and 1991 and 
further updated during the hearings.  The Applicant and general public expressed their views at the 
hearings that Highwood River water is considered excellent and that the fish populations of the Highwo
River are valued resources.  Water analysis confirmed the historically low levels of nutrients such as 
ammonia, nitrates,

od 

 phosphates; low levels of metals; low levels of algae; and low levels of both natural 
and man ade organic compounds that would give rise to objectionable colour, taste, and odour.  
Turbidit nual 

n levels and/or elevated ammonia levels have not re-occurred in the Highwood River since 
unicipal wastes were discharged into Frank Lake.  Highwood River water currently being diverted into 

r 

iological productivity of the Highwood River is also determined by dissolved 
xygen levels in the water and this is partly determined by water temperature since temperature governs 

oxygen solubilit

h water over the range of ambient 
temperatures an tm  
range is sufficient to isms on which they feed.  
Dissolved oxygen levels do not affect the suitability 
or irrigation.  
 
 
oxygen.  Maxim

 life-stages. 

• A temperature range within upper and lower limits permitting sufficient biochemical 
d overwinter. 

• Sufficient dissolved oxygen to support respiration by aerobic organisms such as fish.   

m
y associated with suspended silt and river sediments varies seasonally, peaking during the an

spring freshet and to a lesser degree during seasonal rainstorm events.   
 

Water quality problems in the late 1980’s attributed to the Town of High River sewage 
effluent were eliminated after 1989 when they commenced discharging their partially treated municipal 
waste into Frank Lake wetlands for natural attenuation.  This meant that wastes with a high biological 
oxygen demand and high nutrient loads were no longer being discharged into the Highwood River for 
dilution and assimilation.  Hearing evidence confirmed EIA observations that fish kills caused by 
depleted oxyge
m
Squaw Coulee or into the Little Bow River is classified as oligotrophic, meaning it contains low 
populations of aquatic organisms and low levels of organic matter due to the low levels of nutrients.  
While the use of Frank Lake to treat sewage has improved water quality conditions in the Highwood, 
recent overflows from Frank Lake have caused water quality problems in the Little Bow basin.  At the 
hearing increased drinking water treatment costs for the Town of Vulcan were attributed to these wate
quality problems. 

 
 The b

o
y in water.  Water temperature determines dissolved oxygen concentrations only if the 

waters are free of other oxygen-consuming wastes or organisms, which is presently true for the Highwood 
River.  The maximum equilibrium amounts of dissolved oxygen in fres

d a ospheric pressures are naturally small at about 8 to 10 parts per million (ppm).  This
 sustain aquatic life, primarily fish and the plants and organ

of water for consumptive uses such as drinking water 

There is an inverse freshwater-solubility relationship between temperature and dissolved 
 oum concentrations of dissolved oxygen (about 10 ppm) in freshwater occur at 15  C and 

normal atmospheric pressure, but this decreases to about 7.5 ppm as water temperatures reach 30oC.  
However dissolved oxygen levels can drop below 5 to 6 ppm (levels that stress coldwater fish) if oxygen-
consuming biodegradable compounds (i.e. municipal sewage, industrial effluent, agricultural runoff, 
naturally decaying vegetation) or living organisms (aquatic plants, algae) are present.  The latter are 
stimulated by the presence of sunlight and dissolved nutrients, worsening oxygen depletion during rapid 
summertime growth. 
 

Water quality in the Highwood River can be affected by water diversions from the river.  
This is because water quality parameters relevant to sustaining aquatic life also include physical variables 
in addition to chemical conditions.  These physical variables include: 

• Sufficient volume and spatial distribution of calm/turbulent regions to meet diverse 
physical habitat needs for various species and

reaction rates for organisms to feed, grow, reproduce, an
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Changing water quantities and flow rates does not intrinsically alter the chemical 
composition of dissolved constituents in river water but may cause changes in these physical parameters 
with subsequent implications for biological activity and aquatic habitat.  For example, if diverting wa
out of the Highwood River causes the volume of water overlying aquatic plants to decrease, then oxygen
released via daytime photosynthesis will dissolve in a smaller volume of water.  This effectively leads
an increase in dissolved oxygen concentrations, which could be beneficial for fish.  Increased oxygen due
to daytime photosynthesis could be offset by a nightly sag in dissolved oxygen when the sam

ter 
 

 to 
 

e plants 
consume oxygen.  The effects of daytime photosynthesis may also be offset by a simultaneous decrease in 
oxygen solubilit nel 

 

ated 
r 

rolific plant growth.  In spring, temperature and dissolved oxygen are least likely 
to be affected b se of substantially higher freshet volumes.   

 

f 
s of water quality, two 

general conclusi .  

t the hearings showed the possible effects of incremental changes in 
diversion flows on maxi

tures (a 
thematical derivatives were 

submitted as exhibits in support 

y due to warmer water temperatures that may occur during summer hot spells.  The Pa
observes from hearing evidence that attempts to accurately predict the water quality effect of “fine-
tuning” small changes in the volume of diversions were fraught with difficulties, reflecting the complex 
interactions between water quantity, quality, and aquatic habitat. 

 

4.1.5.2 Highwood River Diversions and Water Quality 
 

Currently, water is diverted from the Highwood River into the Little Bow Canal 
throughout the year, but the amounts are greatest during the irrigation season, May through September. 
This includes the July-August period when water is most needed in the Highwood River to maintain 
physical habitat, temperature and dissolved oxygen levels for fish. Outside of July and August elev
temperatures are not a concern and dissolved oxygen levels are higher due to seasonally cooler wate
temperatures and less p

y reductions in river flows becau
 
River water temperature depends on many uncontrollable physical influences.  These 

include ambient air temperatures, exposure (vs. cloud shading) to direct sunlight, water depth, inflow of 
cooler groundwater, inflow of warmer or cooler precipitation, degree of wind or flow mixing, duration of 
exposure to the heating or cooling sources, rate of heat transfer, and extent and rate of evaporative 
cooling.  Because of these many variables, attempts to mathematically correlate historic data of daily 
maximum water temperature with only one or two variables such as flow rate and/or river depth showed
great scatter in the plotted data.  For flow rates below about 11.33 cms (400 cfs), recorded daily 
maximum water temperatures ranged up to +4oC above and -4oC below an average daily maximum 
temperature.  Thus, it is impossible to accurately estimate a daily maximum water temperature, or to 
confidently predict the extent to which water temperatures can be cooled by reducing diversions out o
the Highwood River.  Too many other factors are involved.  However, in term

ons can be deduced from the evidence (note: aquatic habitat concerns are different)
First, water diversions out of the Highwood River will definitely not benefit the Highwood River. 
Second, the probability of harmful temperature effects increases as river flows decrease especially 
during very hot days.  

 
Evidence received a

mum daily water temperatures in the Highwood River.  Based on incremental 
increases in flows of 1.0 cms (35.3 cfs), changes in water temperature were found to be small, variable, 
and within the range of operating error.  The models indicated that, at flows of 0.99 to 1.98 cms (35 to 70 
cfs), an additional 1.0 cms (35.3 cfs) would decrease temperatures by a maximum of 1.0oC.  At slightly 
higher flows (1.98 to 2.83 cms or 70 to 100 cfs) an increase of 1.0 cms (35.3 cfs) would decrease river 
temperatures to a lesser extent (a maximum of 0.7o C).  And, at even greater flows (3.96 to 4.96 cms or 
140 to 175 cfs), an additional 1.0 cms (35.3 cfs) would cause a minor impact reduction in tempera
maximum of 0.4oC).  Although these results from data regression and ma

of the current operating guidelines, evidence assessing the statistical 
significance of the relationship between flow and temperature was deficient.  
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During the hearing interveners challenged the fundamental validity of the derived 

correlation between temperature and flow rate and its application.  There was consensus among interve
consultants and government experts that more field measurements are required, especially during low 
flow events where possible effects are most likely to occur, and that these measurements be statistically 
significant and scientifically valid. 

ner 

 
 

.  In 
mic, and 

Historically, acute high water temperatures (above 24 C) and resulting acute low 
ood River.  These 
hot summer air 

mperatures (26-30o C and above) and prolific aquatic plant growth.  The rapid development of such 
hysical water q

y 

 

 
nal severe disturbances, if 

ese events are rare enough to allow complete recovery of the population in the interim.  Therefore a 
 

 
The Panel recognizes that AEP diversion operators may have situational experience that

was not reflected in the submissions before the Panel, and that a cautionary policy of restricting flow
diversions is intended to provide some measure of protective risk-management in the Highwood River
the Panel’s view this has been a necessary compromise because the widespread social, econo
environmental consequences of losing or damaging the Highwood River ecosystem are unacceptable.  
Therefore, the Panel observes that the uncertainties in operating diversion flows to manage water 
temperatures in the Highwood River are part of the baseline conditions. 

 
o

dissolved oxygen levels (below 5.0 ppm) have been experienced naturally in the Highw
conditions occur during July and August when low river discharge coincides with very 
te
p uality conditions is detrimental to and, in extreme conditions, may be fatal to fish that 
cannot escape to more favourable habitat.  The Panel’s assessment of the baseline condition is that this 
state is a periodic natural summer occurrence, intensified in drought years, that is further intensified b

man withdrawals for consumptive use.  hu
 
The Panel believes that sustainable development that preserves Highwood River water 

quality is possible by implementing IFN protection.  Other protective measures include proactively 
managing regional growth and land management practices so that new contaminants do not enter the 
Highwood River.  The cumulative effects of unabated agricultural, municipal and industrial 
contamination of the Highwood River would eventually consume dissolved oxygen below acute levels 
even at historically “safe” temperatures, negating the environmental benefits of water management in the
Highwood and Little Bow basins.  This is of concern given the magnitude of public investment being 
made in this project, and the scope of public interests and resources affected by it. 
 
4.1.5.3 Highwood River Diversions and Fish and Fish Habitat 

 
 Fish in the Highwood River are exposed to a high degree of water quality-based stress, 
even under natural flow conditions.  Fisheries management objectives should, therefore, ensure that 
criteria are not exceeded more frequently than under natural flow conditions. 
 
  To establish the frequency with which temperature and dissolved oxygen criteria may be 
violated without causing irreparable harm to fish populations, consideration must be given to the natural 
frequency and severity of such events.  Events of limited magnitude and duration are not necessarily fatal 
and, if they fall within the frequency and severity to which the species is adapted, there may only be an
additional stress to the population.  The population may tolerate even occasio
th
management objective for the Highwood River could be to ensure that the frequency of exceedence for
both the acute and chronic criteria for temperature and dissolved oxygen must be equal to, or less than, 
the frequency of natural occurrences.  This would provide adequate protection for the fishery. 
 

4-17 



  Fish kills in the Highwood River were reported in 1977, 1979, 1983, 1984, 1985 and 
1988.  Dates of fish kills in 1977 were not recorded; there were reports of minor kills in late July and 

reater kills in early August.  The kills were attributed to elevated water temperatures and loss of physical 
abitat.  Flow in been 

d 

 

 fish 
rtality.  

ual 
in 

 to 

 

r 

s 
 mountain whitefish 

etween 1950 and 1988. 

 The Applicant quantified the effects of historic water management activities on 
icrohabitat availability in the Highwood River by making comparisons with estimated habitat 

vailability under natural flow conditions.  These effects were estimated using the Physical Habitat 
Simulation System group of models in the inst remental methodology (IFIM), i.e. the 
scien
bet t 
were categorized as major.  Ha ses in habitat) or negative 
(i.e., reduction in habitat).  Habitat changes of less than 5 per cent were considered to be within the 
confidence limits of th er modelling nd thus considered very minor or insignificant.  
The analysis of habita orded hydrog hich w the estimated 
natural flows, for various reaches of th hwood River and for various fish species and life stages.  The 
results are shown in Table 4.5.  The effects of the historic water management activities during the open-
water season on the H iver w pplicant to be minor reductions for rainbow 
trout in Reaches 2 and jor red ountain whitefish, habitat reductions 
were concluded to be m ajor i d major in Reaches 4 and 5.  
 
  
 
 
 

g
h  1977 was the second lowest in 70 years.  Low flows and high air temperatures have 
associated with most fish kills.  Oxygen concentrations of less than 5 mg/L were measured on numerous 
occasions in late July and early August of 1984 and 1985 and in late July of 1988.  A combination of low, 
early morning oxygen levels and elevated afternoon temperatures, in turn related to reduced flows an
over-abundant plant growth in sections of the river, seem to have been the main causes of fish mortality.  
A malfunction of the High River Sewage Treatment Plant caused the release of partially-treated sewage, 
resulting in low dissolved oxygen levels and fish kills during the period July 27 to August 9, 1984.  Since
July 1989 the treated sewage effluent from High River has been pumped to Frank Lake, significantly 
reducing the probability of low oxygen levels in the lower Highwood River. 
 
  Fish and Wildlife Division conducted a scientific assessment of the 1984
kill.  It did not find substantial mortality upstream of High River, or substantial rainbow trout mo
Mountain whitefish adult mortality was estimated at 1840, with juvenile mortality estimated to be eq
to or greater than the adult kill.  Sixty dead fish were counted in 1988, including suckers, 28 mounta
whitefish and 2 rainbow trout.  The extent of fish kills in other years is unknown, though none appear
have been as large as those observed in 1984. 
 
 The Applicant predicted the number of days in July-August for each year that water
temperature and dissolved oxygen would have exceeded acute and chronic criteria.  From 1950 to 1987 
there was an apparent cyclical trend in the number of days that the chronic temperature and oxygen 
criteria for juvenile/adult rainbow trout were exceeded.  Both criteria were also exceeded relatively 
frequently from 1981 to 1988.  High frequencies of exceedences occurred recently in the years that majo
fish kills also were reported; these years were 1979, 1983, 1984 and 1985.  The other year, 1977, when a 
significant fish kill was reported, had an extremely low July-August discharge.  It was evident from thi
analysis that there have been periods of poor habitat quality for rainbow trout and
b
 
 
m
a

ream flow inc
tific IFN.  Changes in habitat in range of the 5 to 9.9 per cent were categorized as minor, those 

ween 10 and 19.9 per cent were considered moderate, while habitat changes in excess of 20.0 per cen
bitat changes were either positive (i.e., increa

e comput
t used rec

 approach, a
raph data, w ere then compared to 

e Hig

ighwood R
 a

ere estimated by the A
 in Reach 5.  For m4 and m

inor to m
uctions
n Reach 2 an
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TABLE 4.5 
EFFECT

MOUNTAI  RIVER:  COMPARISON OF 
OWS 

S OF HISTORICAL WATER MANAGEMENT ON RAINBOW TROUT AND 
N WHITEFISH HABITAT IN THE HIGHWOOD

HISTORICAL AND NATURAL FL
 

Reach Species Life Stage      2           4            5 
Fry 
Juvenile 
Cold Water Juvenile 
Adult 
Spawning 

Rainbow 
ut 

O

Tro

verall 
Fry 
Juvenile 
Adult 
Spawning 

Mountain 
Whitefish 

Overall 
Adapted from Exhibit 58:  Technical Fisheries Evaluation of the Highwood River 
Diversion Plans, Golder Associates Ltd., 1994. 

 
Shaded areas indicate a decline in habitat. 

 
 5-9.9% minor 
 10-19.9% moderate 
 > 20% major 

 
Reach 2  Squaw Coulee Diversion to the Little Bow Diversion Can
Reach 4  Downstream from Highway 2 to Sheep River confluence
Reach 5  Sheep River confluence to Bow River 

 

al 
 

 
 The removal of water from a river to the point that habitat is severely reduced constitute
the destruction of fish habitat. The Government of Canada has responsibilit

s 
y for the protection of fish 

abitat and has established policies in this regard referred to as the Policy for the Management of Fish 
n 
 

alteration, disru truction of fish habitat." 

the 

o 

 
ncerns about the existing 

ituation regarding the management of fish habitat in the Highwood River, and does not believe it should 

h
Habitat.  Legislative authority for this policy is found in the Fisheries Act (Canada).  Specifically, Sectio
35.(1) states the following: "No person shall carry on any work or undertaking that results in the harmful

ption, or des
 
 The Applicant has acknowledged that the historic water management activities during 
open-water season on the Highwood River sometimes have had the effect of causing major habitat 
changes in excess of 20 per cent.   In the opinion of the Panel, water management practices that lead t
such significant adverse environmental effects are inconsistent with the policy intent of the federal Policy 
for the Management of Fish Habitat and the principle of sustainable development.  Current water 
management practices that enable water withdrawals and diversions under low flow circumstances can 
not be considered to be sustainable if they result in major habitat changes that constitute the harmful
alteration, disruption, or destruction of fish habitat.  The Panel has serious co
s
be considered acceptable to allow the current practices to be carried forward into the future.  In short, 
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current water management practices in the Highwood River at times appear to be inconsistent with the 
Federal Fisheries Act and the Policy for the Management of Fish Habitat. 

asin 
 

n 
op below the preferred and, in times of drought, may drop to minimum levels for short periods.  The 

er, minimum instream flow requirements may not be 
achieved during low flow events.  The policy does not contemplate instream flows dropping below 
minimum instrea r  this regard. 
 
 
government policy. ussion attempts to outline the development of the criteria for the 
protection of the aquatic environm d River.  The process used to develop the criteria 

 

 
• Establish an IFN for the lower Highwood 

• Develop an operational plan for diversion of water from the Highwood River to the 

as con idered satisfa

flow periods to 
possibilities, inc di  end, the TSC 
proposed that measures be 
Creek and the u r
Coulee Reservoir an
 

 

4.2 Determination of Environmental Requirements for 
Water 

 
  In 1990, the Government of Alberta announced the "South Saskatchewan River B
Management Policy" in which there is a two-level system for instream flow requirements.  Preferred
flows are those required to protect desirable instream uses, and minimum flows are those required to 
protect basic water quality.  Under this policy, preferred flows are to be met most of the time.  Flows ca
dr
Panel notes that, in the context of the Highwood Riv

m equirements and it provides no guidance in

Minimum and preferred IFN were developed for the Highwood River in response to this 
The following disc

ent of the Highwoo
was called the Highwood IFN Study.   
 
 

4.2.1  Highwood IFN Study  
 
 The Highwood IFN Study was carried out under the auspices of the Highwood River 
Public Advisory Committee (HRPAC).  At the suggestion of the MLA for Highwood, a smaller 
Technical Sub-Committee (TSC) was formed for the purpose of providing advice in the set-up and 
testing of IFN scenarios. The TSC consisted of representatives from Trout Unlimited, the Little Bow 
Water Users Association, the Lower Highwood Residents' Association, and the Highwood Irrigators.   
 
 The TSC was assigned three tasks: 

• Define "excess" Highwood flows 

Little Bow basin. 
 

 The TSC identified and evaluated a number of operations scenarios, and eventually 
identified one scenario that might satisfy the interests of all parties.  A comprehensive analysis of this 
scenario determined that it supported the Little Bow Project and seldom violated the IFN.  This scenario 
w s ctory by fisheries interests because it was acceptable to the then Alberta 
Department of Forestry, Lands and Wildlife. 
 
 The major drawback to this scenario was that diversions would be cut off during low 

protect the Highwood fishery.  To resolve this issue, the TSC reviewed several 
ng dugouts and small-scale storage on the upper Little Bow.  In thelu

taken to reduce water supply deficits to existing licensed users along Mosquito 
ppe  Little Bow.  These measures included increasing the amount of storage at Squaw 

d the development of a Highwood Basin Water Management Plan.  
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4.2.2  
 
 
(Bruce MacLock) sent
attended previous mee
central to the understa
issues raised during th oduced in Figure 4.4 for convenience. 
 
  
discussions during t
 

1. ly indicate that meeting the IFN and the needs of existing 
licensed water uses were considered requirements of acceptance. 

2. not 
wer Highwood and the licensed 

demands for consumptive uses in the lower Highwood River and the upper Little 

 
. One possible solution suggested by the TSC involved development of additional 

tified IFN requirements but 
would be unable to meet existing licensed uses. 

 
 all those 

involved, since it would not have the capacity to also meet existing licensed uses in 
addition to IFN.  A larger expansion of this reservoir could have met both IFN and 
licenced demands. 

 
5. Expansion of the Squaw Coulee Reservoir would require supplemental measures to 

improve flow and quality conditions in the lower Highwood and reduce the water 
supply deficits of existing licensed irrigation uses. 

 
6. The development and completion of a Highwood water management plan was seen 

by many as part of the agreement. 
 
7. Perhaps most importantly, the precise nature of the supplemental measures required 

to make the diversion plan viable were not identified at that time, and were not 
brought forward by APWSS in the current Application.  

 
 

The Panel will return to this last significant observation later in this report. 

The Progress Report of 1991 

In May, after the IFN Study was completed, the Director of Planning for Alberta Environment 
 a five-page progress report on the IFN, Diversion Plan and EIA to all people who had 
tings or expressed an interest in the study.  In the opinion of the Panel, the progress report is 
nding of the background leading to the current Application before the Panel and many of the 
e Hearing.  The 1991 MacLock letter from AEP is repr

The Panel makes the following observations regarding the MacLock letter and related 
he hearings:  

The objectives clear

 
It was recognised that, without storage within the Highwood River basin, it would 
be possible to simultaneously meet the IFN in the lo

Bow River. 

3
storage at the existing Squaw Coulee Reservoir.  While additional storage was seen 
by the various parties as being promising, the small amount of storage being 
considered at that time had the capacity to meet only iden

4. A small expansion of the Squaw Coulee Reservoir was not acceptable to
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Figure 4.4 

TEXT RETYPED FROM R. Bruce MacLock letter dated May 2, 1991. 
Alberta Environment Planning Division 
 
“May 2, 1991 
 
Dear Participant: 
 
 Re:  Highwood River Instream Flow Needs (IFN) and Diversion Plan 
 
 The purpose of this letter is to bring you up to date on what has been accomplished to 
date and review the next stage of this work. 
 
 Since May 1989, a number of government agencies under the leadership of Alberta 
Environment, have been working with people interested in water management in the Highwood and Little 
Bow River Basins to: 
 
1. establish Instream Flow Needs (IFN) for the lower Highwood River, and, 
2. develop a plan for the diversion of excess Highwood River flows to the Little Bow Project. 
 
 There has been extensive public involvement in this process as follows: 
 
1. six public meetings were held in High River; 
2. government agencies have met on nine occasions with a volunteer Public Advisory Committee 

(PAC) and on eleven occasions with a Technical Subcommittee (TSC) of the PAC; 
3. MLA’s and government staff have attended various informal meetings with individuals and 

interest groups. 
 
Instream Flow Needs (IFN) 
 
 An IFN for the lower Highwood River (from the Little Bow Diversion Works at High 
River to the mouth of the Bow River) was recommended by the Bow Basin Working Group (BWG) to the 
interdepartmental IFN Task Force and was approved by the Task Force on April 16, 1991.  This 
recommended IFN will be forwarded to the Alberta Water Resources Commission. 
 
 This IFN, which incorporates the habitat requirements for Rainbow Trout and Mountain 
Whitefish and an annual flushing flow to maintain the general health of the river, has been recommended 
for application during the period from April 15 to October 15 each year.  This is the period during which 
information on fish habitat requirements is available; it is also the period during which water will be 
diverted from the Highwood to the Little Bow Project. 
 
 In developing the recommended IFN, the BWG considered the water quantity and quality 
requirements for five identified purposes which are:  fish habitat, recreation, streambank vegetation 
maintenance, aesthetics and flushing.  We were advised by Alberta Recreation and Parks that the IFN for 
fish would, in their view, be adequate for recreational use.  Data required to establish a relationship 
between Highwood River flows and streambank vegetation is not yet available.  A streambank vegetation 
research and data gathering program is now underway,  however results will not be available for a few 
years.  Planning Division has a survey underway that is expected to yield some information on public 
opinion regarding different rates of flow from an aesthetic point of view.  This information was not 
available to contribute to the development of the IFN but will be available for use in the EIA. 
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 The flushing flow requirement is based on the results of a review and application of a 
number of methodologies for determining flushing flow requirements undertaken by Planning Division. 
 
 The fish habitat flow requirements are those recommended by the Fish and Wildlife 
Division.  These are based on analysis undertaken by the Division as reported in Allan G.H. Locke, 
Instream Flow Requirements for Fish in the Highwood River, Alberta Forestry Lands and Wildlife, Fish 
and Wildlife Division, 1989 and their review of scientific literature on water quality criteria for fish 
species native to the Bow-Highwood system. 
 
 The BWG was unable to recommend an IFN for the period October 15 to April 15 as 
reliable data and research was unavailable.  It was recommended that Alberta Forestry, Lands and 
Wildlife, Alberta Environment and other agencies undertake work leading to recommendations on the 
flow required to prevent the lower Highwood from freezing to the bottom and to provide habitat for fish 
and wildlife during the period October 15 to April 15. 
 
 The recommended IFN and a discussion of its development are included as Attachment 
No. 1 to this letter. 
 
Highwood Diversion Plan 
 
 Since September 1990, a Technical Subcommittee (TSC) of the Highwood IFN Public 
Advisory Committee (PAC) has been involved with staff from Alberta Environment, Alberta Agriculture 
and Alberta Forestry, Lands and Wildlife in the development and analysis of water use and management 
scenarios.  The purpose of this scenario analysis was to provide a basis for development of a Diversion 
Plan that would satisfy the following objectives: 
 
1. maintenance of sufficient flow in the Highwood River to satisfy the IFN for the Highwood River; 
2. diversion of sufficient water from the Highwood River to the Little Bow Basin to support the Little 

Bow Project; 
3. provision of sufficient water to meet the needs of existing licensed water uses in the Highwood 

and Little Bow Basins. 
 

The analysis undertaken by the TSC and government staff indicated that because of the great 
variability of Highwood river flows over the course of a year and from one year to another, it is not 
possible, with existing management capability, to simultaneously meet the IFN in the lower Highwood 
and the demands of consumptive uses licensed to withdraw water from the river.  Further analysis, led to 
the development of a scenario that would meet both the recommended Highwood IFN and the needs of 
irrigators in the Little Bow Basin located below the proposed Little Bow River Reservoir.  This 
combination would also support the development of the additional 20,000 acres of irrigation allocated to 
the Little Bow/Clear Lake area by the government’s Irrigation Expansion Guidelines.  It would also 
provide for recreational use and increased wildlife habitat at Clear Lake.  Management to meet the IFN 
would result in higher flows, improved water quality conditions and better fish habitat in the lower 
Highwood River. 
 

Management in accordance with this scenario would, however, increase the water supply deficits 
to the licensed municipal, domestic and irrigation uses in the Little Bow Basin located above the 
proposed Little Bow River Reservoir and to licensed irrigation uses on the Highwood River.  These water 
supply deficits would occur in low flow years mainly during the months of July and August.  To alleviate 
these problems the TSC recommended the following supplemental measures: 
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 1. the implementation of measures to reduce the water supply deficits of existing uses 
reliant on the Little Bow River or Mosquito Creek that are located above and thus not 
supplied from the proposed Little Bow Reservoir, and, 

 
 2. the development of a plan for water management in the Highwood Basin that would seek 

means to improve flow and quality conditions in the lower Highwood and reduce the 
water supply deficits of existing licensed irrigation uses. 

 
On January 23, 1991 the Minister of Environment, the Hon. Ralph Klein, the Minister of 

Municipal Affairs, the Hon. Raymond Speaker and Mr. Don Tannas, the MLA for Highwood, were briefed 
on progress toward the finalization of a Highwood River Diversion Plan.  The Minister of Environment 
agreed to support the inclusion of these supplemental measures noted above in the interests of 
maintaining the sustainable development aspects of the Little Bow Water Management Project. 
 
  The following members of the TSC indicated their support for a Diversion Plan based on 
this scenario and upon ministerial commitment to the supplementary measures: 
 
 Will Bilozir  Lower Highwood Residents Association 
 Bob Elliott  Highwood River Resident Association 
 Gary Flitton  Little Bow Water Users 
 Gerry Porter  Highwood River Resident Association 
 Glen Roemmelle Chairman, Public Advisory Committee, Little Bow Basin 
 David Soltess  Trout Unlimited Canada 
 
 The recommended Diversion Plan is consistent with the Water Management Policy for 
the South Saskatchewan River Basin as it: 
 
1. meets the recommended IFN for the Highwood River to the satisfaction of the criteria set by 

Alberta Forestry, Lands and Wildlife, Fish and Wildlife Division, and, 
 
2. supplies sufficient water to the Little Bow Project to support the development of 20,000 new acres 

or irrigation in the Little Bow Basin (15,000 below the proposed Little Bow Reservoir; 5,000 at 
Clear Lake) to the satisfaction of irrigation performance criteria set by Alberta Agriculture. 

 
 Excerpts from the government’s May 1990 Water Management Policy for the South 

Saskatchewan River Basin pertinent to the Diversion Plan are included as Attachment No. 2 to this letter. 
 
 The Diversion Plan, including the agreed upon supplementary measures, was presented 
to the Highwood Public Advisory Committee at an Open House in High River on February 7, 1991.  The 
response to the plan from the PAC members and others who attended the Open House was favourable.  
One group of interests representing some residents along the lower Highwood and the Alberta Fish and 
Game Association remains strongly opposed to the Diversion Plan and the Little Bow Project.  
 
 A Calgary consulting firm, W-E-R Engineering Ltd., has put forward a conceptual plan 
for the enlargement of Squaw Coulee Reservoir and the construction of conveyance works.  This is a 
promising measure with excellent potential for  reducing the water supply deficits of existing licencees on 
the Little Bow River and Mosquito Creek upstream from the proposed Little Bow Reservoir.  W-E-R 
Engineering Ltd. is currently undertaking a more detailed feasibility study of this concept which will be 
completed by May 1, 1991.  The results of this study will be reviewed with landowners in the area and at 
an open house. 
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 Alberta Environment is preparing terms of reference for the development of a water 
management plan for the Highwood River Basin.  Staff will be consulting with water users and other 
interested groups and individuals to identify issues that will be addressed in the development of the plan. 
 
 Submission of the recommended Highwood Diversion Plan for examination in an 
Environmental Impact Assessment (EIA) concludes the work in which Alberta Environment and the PAC 
have been jointly involved in over the past two years.  The IFN and the Highwood Diversion Plan 
represent conditions that will be realized in future years when the Little Bow Project has been 
implemented.  In the meantime we will continue to consult on the management of the Highwood River 
keeping in mind all of the interests that must be accommodated.  In this context, the guidelines for 
operation of the Highwood River will be reviewed on an annual basis. 
 
Environmental Impact Assessment (EIA) 
 
 The Little Bow Project and Highwood River Management, including the Highwood 
Diversion  Plan are being subjected to EIA’s.  The two EIA’s will be blended under the joint direction of 
Alberta Environment and Alberta Public Works, Supply and Services, into one EIA for submission to the 
Natural Resources Conservation Board (NRCB).  The blended EIA will be ready for the EIA review 
process on October 1, 1991. 
  
 The NRCB hearings will provide a further opportunity for public comment on the IFN 
and the Highwood Diversion Plan.  I encourage you to participate in the EIA process, both during the 
preparation stage and after its submission to the NRCB. 
 
 An Open House is scheduled for May 16, 1991, 6 p.m. to 9 p.m. at the Highwood 
Memorial Centre.  The Open House will focus on a review of the Highwood environmental component of 
the EIA and will also provide an opportunity to review the proposed Squaw Coulee enlargement concept.  
Additional Open Houses for other aspects of the EIA will be scheduled for later this year.  I hope you will 
be able to attend. 
 
 Thank you for your patience and dedicated interest in the process that led to the 
recommendation of the Highwood IFN and Diversion Plan.  We look forward to your continued 
involvement in the EIA process.  I look forward to seeing you at the upcoming Open House. 
 
Signed by R. Bruce MacLock 
Director” 
 
 

4.2.3  Highwood River Preliminary IFN 
 
 The Highwood River Preliminary IFN is summarized in Table 4.6.  The Preliminary IFN 
for the Highwood River was calculated for each week from April 15 to October 15 using 39 years of flow 
data.  The Preliminary IFN is governed by physical fish habitat and water quality.  The preferred flow is 
that which produces the maximum physical fish habitat.  The minimum is based on flows required to 
maintain adequate habitat to preserve the fishery over the long term and to protect against severe water 
quality deterioration that can lead to fish kills.  The minimum is based on natural flow patterns and varies 
from week to week and year to year.  It provides more habitat when ample water is available and protects 
against severe stress to the fish population at low flows.  The preferred and minimum instream flows of 
the Preliminary IFN form an upper and lower envelope around the scientific IFN.  The preferred flows 
defined in the Preliminary IFN are essentially impossible to obtain in the Highwood River.  The 
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Preliminary IFN also calls for an annual flushing flow, a brief period of high flow in the spring that is 
required to clean accumulated sediments out of the river. 
 

TABLE 4.6 
HIGHWOOD RIVER PRELIMINARY INSTREAM FLOW NEEDS (INTERIM): 

APRIL 15 TO OCTOBER 15 
 
Preferred Throughout the period 14.2 cms (500 cfs) or the natural flow, 

whichever is less 
High flow periods (natural flows in 
20% or less exceedence range for that 
week) 

14.2 cms (500 cfs) or the natural flow, 
whichever is less 

Moderate flow periods (natural flows 
in 20% to 70% exceedence range for 
that week) 

70% exceedence fish habitat flow 
value or flow required to maintain 
water quality* (whichever is greater) 

Minimum 

Low flow periods (natural flows in 
70% to 100% exceedence range for 
that week) 

Fish habitat flow value or flow 
required to protect water quality 
(whichever is greater) 

Flushing Flow Three consecutive days each year The lesser of 28.3 cms (1000 cfs) or 
the maximum natural flow 

*See  Appendix F for a discussion of fish habitat flow values (Fish Rule Curves) and water quality flow 
requirements. 
 
 A flow of 14.2 cms (500 cfs) provides maximum fish habitat and is the preferred flow at 
all times.  Whenever the natural flows are less than this, the preferred flow is the natural flow of the river.  
Since late summer and fall flows rarely exceed 14.2 cms (500 cfs), any withdrawals during this period 
result in a failure to attain preferred flows. 
 
 When the natural Highwood River flows are in the highest 20 per cent of the range for a 
given week, the minimum and the preferred flow both call for the entire natural flow of the river 
whenever flows go below 14.2 cms (500 cfs).  Consequently, during some high flow periods, any 
withdrawal often results in a failure to attain either minimum or preferred flows. 
 
 When natural flows are in the lowest 30 per cent of the range, the minimum flow is 
defined as "fish habitat flow or flow to protect water quality (whichever is greater)."  Much of the time, 
these criteria call for the entire natural flow.  Consequently, in this flow range as well, any withdrawal 
often results in a failure to meet either the minimum or preferred flows. 
 
 During moderate natural flow periods any withdrawal results in a failure to attain 
preferred flows, but some water can be withdrawn without violating the minimum flow criteria.  During 
very low flows, however, water withdrawals can result in not meeting the minimum flow criteria. 
 
 The Panel also notes that the Applicant provided no IFN for either of the upper Little 
Bow River or Mosquito Creek, although some preliminary work was done in this regard during the EIA.  
The residents along both the upper Little Bow River and Mosquito Creek felt that instream needs for 
environmental protection were important considerations that had not received appropriate attention.  The 
failure to provide IFN for these two streams led directly to the confusion observed during the hearing 
regarding conveyance flows and the desired instream objectives for the upper Little Bow River and 
Mosquito Creek.  Based on the evidence produced during the hearing the Panel believes that flow rates of 
1.13 and 0.85 cms (40 and 30 cfs) respectively reflect the minimum instream objective desired by 
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adjacent landowners during summer months at times when low flow events occur.  The 0.28 cms (10 cfs) 
conveyance flows specified in the Application by APWSS are far too low to be considered acceptable for 
IFN purposes. 
 
 During the Hearing, the Panel heard that the description of minimum flows in the EIA 
contained an error.  The minimum flows for moderate flow periods should have been “flows that would 
result in 80 per cent of the fish habitat as defined by the 'scientific' IFN.”  (This is described in Appendix 
F).  APWSS stated that the absence of an established IFN for the winter period was not a limitation in 
developing the Highwood Diversion Plan or conducting the EIA because they were not proposing to 
change current operations outside the April 15 to October 15 period.  Other participants in the hearing 
said that there would be little value in conserving fish habitat in summer if current and future winter water 
withdrawals limit fish populations in the Highwood River. 
 
 

4.2.4 Instream Flow Needs and Instream Flow Objectives in the 
Highwood River 

 
 With respect to the development of the Highwood River IFN, the Panel believes that it 
should comment in more detail regarding the concepts of Instream Flow Needs and Instream Flow 
Objectives.  It is necessary to provide the distinction between these two concepts to more fully understand 
the process used to develop the Highwood IFN.  In the Panel’s view it is important to be able to put into 
perspective the true nature of the IFN used in the Application.   
 
 The ultimate purpose of undertaking an instream flow analysis is to answer a practical 
question: "What flows must be maintained to achieve a socially and environmentally acceptable level of 
protection for instream values?"  The answer to this question has scientific, legal and policy aspects, 
which are best understood as distinct parts of the overall problem.  Each aspect demands a different 
approach.  The scientific task is to determine how fish populations and other instream values respond to 
changes in flow and water quality.  The problem, stated in this form, is devoid of value judgement.  
Normally, the scientific assessment is undertaken by an agency whose job is to address the legally 
mandated protection of instream resources or to comply with regulatory guidelines.  The scientific 
management problem becomes one of determining what instream flows are needed to meet a management 
objective prescribed by a law or regulation that expresses a societal value judgement that instream values 
are worthy of protection.  The policy problem is to decide whether the protection of instream values 
should be compromised to achieve other social values and goals, particularly those tied to consumptive 
demands, when there is not enough water to meet both instream and consumptive demands. 
 
 In a previous application to the NRCB, APWSS maintained a distinction between the 
scientific question of determining instream flows needs and the policy matter of making trade-offs 
between instream needs and consumptive uses.  The Province adopted this distinction when AEP first 
implemented instream flow assessments.  The IFN Task Force recommended that the scientific 
assessment of instream flow needs be conducted separately from the water management planning process.  
Scientific IFN analyses would provide credible and defensible estimates of the flows and water quality 
conditions required for protecting instream uses.  Allocation decisions and existing or proposed resource 
developments should not fetter the scientific determination of IFN.  An IFN would serve as a benchmark 
against which a proposed water management plan would be measured.  If, during the development and 
assessment of alternative water management plans, a trade-off between consumptive and instream uses 
was adopted, the water management plan might specify an Instream Flow Objective (IFO) lower than the 
IFN. 
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 In this decision report, the Panel will use the words Instream Flow Needs (IFN) to refer 
to the scientific assessment of instream flow needs and Instream Flow Objectives (IFO) to refer to flow 
targets adopted as a compromise between consumptive demands and instream needs.  The phrase 
Instream Flow Allocation (IFA) is sometimes used synonymously with Instream Flow Objectives.  The 
Panel will employ the term Instream Flow Allocation to mean flows licensed for instream use.  
 
 The assessment of IFN in the Highwood River began with a scientific assessment of the 
conditions needed for full protection of the fishery.  Soon afterwards, members of HRPAC and the TSC 
began to explore potential diversion plans.  The TSC soon discovered that consumptive demands could 
not be met if the IFN were fully protected. They approached the government with a request to lower the 
standard of protection.  What ensued was not a science-based re-examination of the IFN.  It was an 
attempt to work out a compromise among conflicting requirements for the use of scarce water resources 
among the various stakeholders.  They had different vested interests and understanding of the significance 
of the information before them.  The result, dubbed the 'Preliminary IFN', is not an IFN by our definition.  
The result is, in the Panel’s opinion, more appropriately referred to as an Instream Flow Objective or IFO.  
 
 The public process adopted by the TSC and HRPAC to develop the IFN attempted to 
simultaneously merge the scientific assessment of instream flow needs with the policy oriented water 
management planning process, contrary to the recommendations of the IFN Task Force.  The result, in the 
Panel's view, lends support to the IFN Task Force's recommendation against this practice.  The failure to 
maintain a distinction between scientific and policy aspects of the problem misled participants about the 
appropriate objective of the dialogue between members of the public and government technical staff.  In 
the Panel's view, the appropriate role for government experts was to help public participants understand 
the implications of any trade-offs or compromises in instream objectives or IFO’s they were prepared to 
contemplate.  Government technical staff would be able to assist in this matter to the extent that the 
scientific assessment of instream flow needs illustrated the relationship between flows and instream 
values.  Instead of attempting to redefine the IFN, an explicit focus could have been placed on identifying 
an acceptable IFO.  There was no scientific justification for altering the IFN.  
 
 The Panel notes that the stakeholders’ impetus to trade off instream values during the 
public consultation process was an inevitable consequence of the way the water allocation problem was 
framed for the TSC.  Highwood instream flow needs and consumptive demands could not be met within 
the constraints imposed by the natural flow of the Highwood River.  Trade-offs between instream flow 
needs and consumptive uses became the focal point of the public consultation process.  The Panel 
believes that identifying water allocation problems in the context of basin-wide planning, including an 
assessment of potential storage, would not have forced the consideration of a trade-off between 
fundamental values associated with instream needs and consumptive uses.  The Panel's views on this 
topic are outlined in Section 4.4. 
 
 The Applicant chose to demonstrate the environmental acceptability of its proposed 
diversion plans by modelling their compliance with the instream objective (IFO), instead of the science 
based IFN.  This approach produced less compelling evidence in support of the Applicant's claim of 
environmental acceptability, since this IFO itself is a compromise and any failure to meet this objective is 
twice removed from the IFN.  In the view of the Panel it is important to be able to put into perspective the 
true nature of the ‘Preliminary IFN’ used in the Application.  Some caution should be used when 
considering the technical analysis provided by the Applicant that relies upon the IFN as described in the 
Application.  The Panel also notes that the Applicant could have provided a quantitative assessment of 
habitat loss for any proposed operating plan because the scientific IFN describes the relationship between 
flows and fish habitat.  APWSS did provide a qualitative analysis. 
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4.3  The Proposed Diversion Plans 
 
 It is clear now, and it has been recognised for some time, that the present licensed use of 
water in the Highwood basin is inconsistent with sound resource management practices and is not 
protective of fish habitat in a stream that is essential to support a world class sport fishery.  The proposed 
project and diversion plan have been proposed by APWSS as means of resolving current problems while 
allowing additional diversions from the Highwood River to support irrigation expansion in the Little Bow 
River basin. 
 
  As discussed in Section 3, the Little Bow River Project/Highwood Diversion 
Plan was developed to achieve multiple objectives.  APWSS also stated that the project reflects the 
principles established by the Alberta Water Resources Commission for water management in the South 
Saskatchewan River basin in 1986.  To accomplish these objectives, specific diversion plans were 
prepared for the project, using the Water Resources Management Model (WRMM) and data from the 
historical water records.  Thirty-nine years of flow data were used in the modelling.  An explanation of 
WRMM and the assumptions and procedures used to evaluate the diversion plan is provided in Appendix 
F. 
 
  Natural and Base Case conditions were calculated for comparison.  The Natural 
condition was a calculation of the flow conditions that would have existed over the period of record if no 
water had been diverted or withdrawn for any purpose.  The 1986 Base Case was calculated using 
existing levels of irrigation development and licensed levels of municipal and industrial water demands.  
It represents conditions similar to those that occurred in the 1980s and provides an approximation of 
conditions that may be expected to continue if the Project/Plan is not implemented and no other 
significant water management initiatives are undertaken.  The Base Case is the standard against which 
comparisons are made in the impact assessment. 
 
 Various rules for the operation of the existing and proposed water management structures 
in the study area were tested with the computer model.  The rules that were used in the final diversion 
plan scenario would form the basis of the operating plans that AEP would employ when operating the 
diversion structures if the proposed project is implemented.  The general operation of these structures is 
described in Appendix G. 
 
 

4.3.1 The Highwood Diversion Plan/Expanded Diversion Plan 
 
 The Highwood Diversion Plan is the operating plan for the proposed three-component 
project (which consists of the Highwood diversion works and canal, the Little Bow River Reservoir and 
the Clear Lake diversion works and canal), and for the existing Squaw Coulee Diversion.  The plan is 
based on an assessment of the flows required to protect the aquatic resources of the Highwood River.  As 
discussed earlier, the Preliminary IFN was determined through an intensive process of scientific analysis 
and public consultation and is summarized in Table 4.6. 
 
  The Diversion Plan is based on the Preliminary IFN.  According to APWSS, the 
Highwood Diversion Plan would shift diversions from the late July and August low flow periods to the 
high runoff periods of May and early June.  Based on the period of analysis, the proposed Project/Plan 
would increase average annual diversions from 9.7 per cent of flow under current conditions (the Base 
Case – 36,390 dam3 or 29,500 ac-ft) to 14.9 per cent (59,210 dam3 or 48,000 ac-ft).  The flow changes for 
August and low flow years are more indicative of the rationale for Project/Plan implementation.  Average 
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diversions in August would decrease from 16.5 per cent in the Base Case (4,180 dam3 or 3,390 ac-ft) to 
7.6 per cent under the Diversion Plan (2,420 dam3 or 1,960 ac-ft). 
 
  The Expanded Diversion plan was developed as a means of using increased storage in 
Squaw Coulee to alleviate the predicted IFN deficits in the lower Highwood River that would occur were 
the three-component project and Highwood Diversion Plan to be implemented.  The Expanded Diversion 
Plan would marginally increase average annual diversions from the Highwood River by 0.1 per cent to 
15.0 per cent (60,195 dam3 or 48,800 ac-ft annually).  This occurs because of higher diversions during high 
flow years and lower diversions during low flow years.  The Expanded Diversion Plan would further 
decrease August diversions to only 3.3 per cent of Highwood flows (1,480 dam3 or 1,200 ac-ft).   
 
  A further analysis of the effects of implementing the Diversion Plan and Expanded 
Diversion Plan was undertaken using 1984 as an example.  For the period of record, 1984 represents an 
extremely low flow year in the Highwood River.  Implementation of either of the proposed diversion 
plans would allow slightly more of the annual Highwood flows to be diverted into the Little Bow basin.  
Annual diversions would increase from 19.0 per cent under current conditions to 21.8 per cent under the 
Diversion Plan and 19.2 per cent with the Expanded Diversion Plan.  However, during critical low flow 
periods in August, substantially less water would be withdrawn from the Highwood under either plan.  
Currently, about 34.2 percent of August flows would be diverted into the Little Bow but this would 
decline to only 11.0 per cent under the Diversion Plan and would cease altogether under the Expanded 
Diversion Plan.  Thus, the diversion plans were developed to shift diversions from the low flow summer 
months to the high run-off periods. 
 
 In its 1986 report on water management in the South Saskatchewan River basin, the 
Alberta Water Resources Commission recommended that "where withdrawals are taken from relatively 
uncontrolled streams during the low flow summer periods, licensing could be limited to as low as 25-30 
per cent of the mean annual flow" (pg. 97).  Both the proposed Diversion Plan and Expanded Diversion 
Plan would be consistent with this recommendation, as would current operations. 
 
 In the EIA, APWSS used two general criteria to evaluate the effectiveness of proposed 
diversion plans in meeting water demands in the two river basins.  One criterion was the size of deficits to 
irrigation demands.  The second was the ability of the diversion plan to meet instream flow objectives.  A 
third criterion, namely, deficits for municipal, industrial and agricultural demands, could have been used 
but such deficits seldom occurred because of the priority assigned to these demands and their relatively 
small size.  The ability of the system to provide conveyance flows could also have been used as an 
evaluation criterion.  However based on the 0.28 cms (10 cfs) conveyance flows assumed in the model 
and the high priority assigned to this use, these demands were always met under both the Diversion Plan 
and the Expanded Diversion Plan. 
 
4.3.1.1 Irrigation Deficits 
 
 Using the results of the WRMM model, average annual irrigation deficits were calculated 
for a base case and the two diversion plans.  Comparisons of changes in these average deficits were used 
to gauge the impacts of the diversion plans.  The EIA employed the 1986 Operating Guidelines as the 
Base Case and showed the changes in irrigation deficits for the Diversion Plan and Expanded Diversion 
Plan.  The analysis presented in Table 4.7 shows a substantial increase in average deficits for existing 
irrigators who would not benefit from water storage in the Little Bow River Reservoir, Clear Lake or 
Squaw Coulee, in the case of the Expanded Diversion Plan. 
 
 

4-30 



TABLE 4.7 
IRRIGATION DEFICITS PREDICTED IN THE EIA 

 
Irrigation Block Base Case 

(1986 
Guidelines) 

Diversion 
Plan 

Expanded 
Diversion Plan 

Highwood River Basin 
1. Upstream of the Little Bow Diversion 
2. Little Bow Diversion to Aldersyde 
3. Aldersyde to Sheep River 
4. Downstream from Sheep River  

 
0.0% 
0.0% 
0.0% 
0.0% 

 
24.5% 
22.9% 
22.3% 
0.0% 

 
22.1% 
21.1% 
20.0% 
0.0% 

Little Bow River Basin 
5. Upstream of Little Bow River Reservoir 
6. Downstream of Little Bow River Reservoir 
7. Mosquito Creek 
8. Clear Lake 

 
1.3% 
0.7% 
0.5% 

 
12.3% 
2.9% 
8.9% 
2.1% 

 
5.7% 
3.0% 
8.6% 
7.0% 

 
 
 During the hearings a revised assessment of average irrigation deficits was provided by 
APWSS.  These revisions were based on a number of factors.  First, the 1986 Operating Guidelines are no 
longer being used and the Base Case was better described in terms of the 1994 Operating Guidelines.  
Second, the analysis presented in the EIA included substantial water requirements to meet the dissolved 
oxygen and water temperature objectives for the Highwood River.  At the hearing, APWSS noted that 
dissolved oxygen levels in the river have not been a limiting factor since the Town of High River no 
longer discharges treated sewage into the Highwood River so that this water demand can be removed 
from the analysis.  Irrigation deficits were then recalculated using these different assumptions about the 
Base Case and dissolved oxygen requirements.  The revised deficits are summarized below in Table 4.8: 
 

TABLE 4.8 
REVISED IRRIGATION DEFICITS 

 
Irrigation Block Base Case 

(1994 
Guidelines) 

Diversion 
Plan 

Expanded 
Diversion 

Plan 
Highwood River Basin 
1. Upstream of the Little Bow Diversion 
2. Little Bow Diversion to Aldersyde 
3. Aldersyde to Sheep River 
4. Downstream from Sheep River  

 
0.2% 
0.2% 
0.2% 
0.0% 

 
21.7% 
21.4% 
20.6% 
0.0% 

 
20.7% 
20.0% 
19.3% 
0.0% 

Little Bow River Basin 
5. Upstream of Little Bow River Reservoir 
6. Downstream of Little Bow River Reservoir 
7. Mosquito Creek 
8. Clear Lake 

 
1.7% 
1.8% 
1.7% 

 
8.5% 
2.4% 
5.4% 
2.0% 

 
4.2% 
2.7% 
7.5% 
6.5% 

 
 The revised estimates show very little difference in terms of irrigation deficits under Base 
Case conditions.  Although average deficits are shown to be slightly higher under the 1994 Guidelines, 
these differences are considered insignificant given that model results are considered to be accurate to 
within ± 2 per cent.  The revised analysis also confirms that implementation of either of the proposed 
diversion plan would still cause a substantial increase in deficits for irrigators along the Highwood River.  
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Irrigators along the upper Little Bow River and Mosquito Creek would still experience minor increases in 
average deficits. 
 

 In interpreting these estimates of irrigation deficits, a number of important observations 
were made in the EIA and during the hearing.  First, APWSS noted that deficits are calculated in terms of 
the total amount of water specified in irrigation licences but that this full amount is not required in many 
years to achieve target crop yields.  Consequently, they conclude that the estimates of average deficits 
based on licensed amounts actually overstate the actual deficits that would occur.  Second, APWSS 
concluded that, under the Diversion Plan, the increases in deficits indicated for irrigators along the 
Highwood River and Upper Little Bow River would only have minimal impacts on crop yields.   These 
impacts would be minor because either the deficits would be small or they would occur in the late 
July/August period when water shortages would have a minor impact on crop yields (these are discussed 
in more detail in Section 7).   Third, AEP indicated that they would initially operate the project in 
accordance with the water licence priorities established under the Water Resources Act.  Thus, senior 
licencees along the Highwood River could continue to divert water as they had prior to implementation of 
the project.  The deficits predicted by WRMM would then be experienced by other uses, either junior 
licencees or the Preliminary IFN.  Fourth, APWSS indicated that, based on continuation of AEP’s current 
water mastering practices, the predicted deficits would be shared equally among all irrigators in each 
block on a voluntary basis, thus reducing impacts on individual irrigators. 
 
 In response to questions about how to interpret the assessment of irrigation deficits, 
APWSS indicated that deficits would be most critical during dry periods.  They suggested that the 
significance of these deficits could be determined by examining the model results when Highwood River 
flows are at the 90 per cent exceedence level; this is equivalent to the one in 10 year drought.  Evidence 
presented to the Panel suggests that these conditions have occurred twice during the 39-year simulation 
period (1950 to 1988).  During the drought of 1977 flows in the Highwood River dropped to the 97.5 per 
cent exceedence level (i.e. the one in forty year drought) for an eight week period during peak irrigation 
season (Weeks 22 through 29).  The second major drought event occurred in 1985.  Highwood River 
flows were at the 90 per cent exceedence level or worse for seven of nine weeks also during the peak 
period for irrigation (Weeks 24 through 32).  The resulting irrigation deficits calculated by WRMM for 
these years is provided in Table 4.9, along with a description of the frequency with which deficits would 
occur were water being diverted from the Highwood River in accordance with the Diversion Plan or 
Expanded Diversion Plan:  
 

TABLE 4.9 
FREQUENCY OF IRRIGATION DEFICITS 

 
Irrigation Block 1977 1985 Number of Occurrences 
 Deficit Deficit Base 

Case 
 

Diversion 
Plan 

Expanded 
Diversion 

Plan 
Highwood River Basin 
1. Upstream of the Little Bow Diversion 
2. Little Bow Diversion to Aldersyde 
3. Aldersyde to Sheep River 
4. Downstream from Sheep River  

 
0.0% 
0.0% 
0.0% 
0.0% 

 
8.9% 
8.9% 
6.5% 
0.0% 

 
1/39 
1/39 
1/39 

- 

 
38/39 
38/39 
38/39 

- 

 
38/39 
38/39 
38/39 

- 
Little Bow River Basin 
5. Upstream of Little Bow River Reservoir 
6. Downstream of Little Bow River 

Reservoir 
7. Mosquito Creek 

 
15.7% 

 
8.9% 

12.1% 

 
22.5% 

 
22.7% 
18.8% 

 
2/39 

 
2/39 
2/39 

 
6/39 

 
4/39 
5/29 

 
2/39 

 
4/39 
6/29 
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 This analysis shows that the frequency of major deficit events would increase 
substantially if the Diversion Plan was implemented.  Such deficits would be almost the norm in the 
Highwood basin because shortages as severe as those in 1977 and 1985 would be expected to occur in 38 
of 39 years.  Along the upper Little Bow River, irrigators would experience a three-fold increase in major 
drought events if the Diversion Plan were implemented.  The incidence of deficits similar to those of 1977 
or 1985 would at least double for irrigators in the lower Little Bow and along Mosquito Creek. 
 
4.3.1.2 Environmental Requirements  
 
 The Diversion Plan proposed by the Applicant does not meet the Preliminary IFN used in 
the evaluation.  As shown in Table 4.10, the percentage of time when the minimum IFN is met would 
increase as a result of implementing the Diversion Plan.  However, the minimum IFN would not be met 
100 percent of the time and would be met less than 50 per cent of the time in August through October.  If 
the evaluation had been based on the scientific IFN criteria alone, instead of the Preliminary IFN, the 
results would have been worse.  As noted earlier, the Expanded Squaw Coulee was proposed to overcome 
these shortfalls in meeting the basic criteria of the minimum Preliminary IFN.  The analysis of the 
Expanded Diversion Plan indicates that it would be able to meet the minimum IFN criteria successfully, 
but it does not meet the preferred criteria nor would it meet the requirements of a science-based IFN.   
 

TABLE 4.10 
PERCENT OF TIME WHEN HIGHWOOD RIVER PRELIMINARY IFN IS MET 
UNDER BASE CASE, DIVERSION PLAN AND EXPANDED DIVERSION PLAN 

 
 
Month 

 
April1

 
May 

 
June 

 
July 

 
August 

 
Sept. 

 
Oct.2

 
Total 

 
Minimum
Base Case 
Diversion Plan 
Expanded Plan 

 
 

62% 
62% 

100% 

 
 

96% 
97% 

100% 

 
 

96% 
99% 

100% 

 
 

67% 
84% 

100% 

 
 

17% 
30% 

100% 

 
 

37% 
42% 

100% 

 
 

37% 
38% 

100% 

 
 

60% 
67% 

100% 
 
Preferred
Base Case 
Diversion Plan 
Expanded Plan 

 
 

22% 
22% 
49% 

 
 

76% 
75% 
75% 

 
 

91% 
94% 
94% 

 
 

47% 
56% 
63% 

 
 

8% 
10% 
65% 

 
 

4% 
4% 

48% 

 
 

4% 
4% 

53% 

 
 

40% 
42% 
66% 

1April 15 to April 30 only. 
   2October 1 to October 15 only. 
 
 

4.3.1.3 Discussion 
 
 Most interveners supported the concept of diverting Highwood River flows during high 
flow events for storage and subsequent use during periods of low flow.  During high flow events, the 
Highwood Diversion Plan meets both consumptive demands and instream flow needs.  However, during 
low flow events, the proposed Highwood diversion plans do not work.  Consequently, none of the 
interveners were prepared to provide unconditional support for the proposed Diversion Plan or the 
proposed Expanded Diversion Plan, because neither plan would provide all benefits that were sought by 
the various interveners and were agreed to in 1991.  
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 From the interveners’ evidence, the proposed Diversion Plan does not meet the basic 
project objectives during low flow events, because license commitments are not met, conveyance flows 
are inadequate, and the Preliminary IFN is not met.  The proposed Diversion Plan does not respect 
existing licence commitments, and if those commitments were fully exercised, most of the water available 
during low flow events would be stripped from the Highwood and Little Bow rivers to meet consumptive 
uses.  Both diversion plans represent an improvement of instream conditions from the currently 
unacceptable situation, but the Diversion Plan would fail to meet even the minimum Preliminary IFN 
fairly frequently.  Irrigation deficits projected under the proposed diversion plans are totally unacceptable 
to those affected.  The Expanded Diversion Plan with increased storage at Squaw Coulee is an 
improvement over the basic project since it meets the minimum Preliminary IFN, but licence 
commitments would still not be met and conveyance flows would be inadequate.  There is simply no 
public support for a diversion plan that makes existing water users worse off.  All interveners rejected any 
diversion plans that would ignore existing water rights priorities.  
 
 Interveners also questioned APWSS’s conclusions that the irrigation deficits predicted 
were not serious because deficits were calculated in terms of licenced diversion rates rather than actual 
use under water mastering conditions.  APWSS also concluded that the irrigation deficits for irrigators on 
the upper Little Bow River and the Lower Highwood River were too small to quantify.  They also argued 
that, with water mastering, shortages would be shared.  Evidence from Upper Little Bow irrigators 
suggests otherwise.  The more senior irrigators indicated that they were not adversely affected by 
shortages such as occurred in 1985.  However, more junior licensees indicated that, despite having 
adapted their operations to reflect seasonal irrigation cut-offs, they are the first to be asked to cease 
operations during dry periods and, in dry years like 1985, this had major effects on their agricultural 
operations.  Any increase in the frequency of large deficits would have very significant impacts for junior 
licensees.  It appears to the Panel that APWSS's assessment of irrigation risk was incorrect.  
 
 Similar observations were made during questioning of the lower Highwood residents, but 
they are less concerned because they generally have senior licences and have been told that this will save 
them from deficits.  However, the model predicts that deficits for this group would increase under either 
diversion plan.  The question becomes would the anticipated deficits likely occur to irrigators or to the 
Preliminary IFN?  Because irrigators have licence seniority, the model may be overstating the probability 
that the Preliminary IFN would be achieved. 
 
 For non-irrigation consumptive demands, the model predicts no deficits.  However, this 
may be due to priorities used in modelling, not licence priorities. Testimony from Upper Little Bow and 
Little Bow water users associations regarding appropriate levels of conveyance flows indicates that 
conveyance flows of 0.28 cms (10 cfs) are inadequate to provide good quality water for consumption and 
river ecosystem needs in the Little Bow River and Mosquito Creek. 
 
 During the hearing, the Panel heard that it was possible to expand irrigation around Clear 
Lake and around and downstream from the Little Bow River Reservoir using stored water diverted out of 
the Highwood River during high flow events.  Some interveners felt that the Diversion Plan with the 
three-component project would meet the project objectives during high flow events, and this was 
confirmed by evidence from APWSS and AEP.  Specifically, the Preliminary IFN would be met, the 
irrigators and other licensed water users would be able to withdraw water to the extent authorized by 
licence, and there would not be a concern regarding conveyance flows.  During high flows, the Expanded 
Project is not needed to support the expansion of irrigation or to increase the security of water supplies.  
During low flow events, the Diversion Plan would not affect the storage-based expansion of irrigation at 
and below the Little Bow River Reservoir.  Regardless of whether or not the Little Bow River Reservoir 
and the Clear Lake projects are developed, some interveners pointed out that there would remain a 
shortage of water in the lower Highwood River and upper Little Bow River.  
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 Most interveners expressed serious reservations about the proposed interim operating 
plan suggested by AEP and adopted by APWSS as a means of moving to the Diversion Plan over time.  
Most doubted this plan could actually work because of the difficulties in trying to respect existing water 
rights and accommodate new demands at the same time.  Most felt that the interim operating plan implied 
a recognition that the Diversion Plan, as proposed, could not succeed. 
 
 In short, interveners indicated their opinion that the diversion plans do not work and also 
do not appear to satisfy the objectives stated by the Applicant. 
 
 

4.3.2  A Super Expanded Squaw Coulee Reservoir 
 
 Due to the inherent limitations associated with the diversion plans proposed by the 
Applicant, the Panel was interested in alternative diversion plans predicated on the development of 
additional storage for the Highwood basin at the site of the existing Squaw Coulee Reservoir.  APWSS 
produced model runs that showed that a Super Expanded Squaw Coulee Reservoir with a storage capacity 
of 16,235 dam3 (13,140 ac- ft) could be developed and would: 

 
• Eliminate all deficits to current and future irrigation. 
• Meet the 100% Fish Rule Curve values at all times. 
• Provide a 0.28 cm (10 cfs) conveyance flow down the Little Bow River and Mosquito 

Creek at all times.  
• Significantly augment flows in the Little Bow River and Mosquito Creek much of the 

time, but not to reliably supply 0.85 cms (30 cfs) to these streams. 
 

 A further model run, based on an IFN that includes the 80% Fish Rule Curve plus flow 
reservations for temperature and for flushing, showed that the Super Expanded Squaw Coulee Reservoir 
would: 
 

• Eliminate all deficits for municipal, industrial and domestic demands. 
• Meet all existing water licences. 
• Meet the 80% Fish Rule Curve. 
• Achieve improved conveyance flows.  The model predicts an average shortfall of 0.15 

cms (5.2 cfs) to the target flow of 0.85 cms (30 cfs) for the Little Bow River and an 
average shortfall of 0.07 cms (2.4 cfs) for the desired conveyance flow of 0.57 cms (20 
cfs) in Mosquito Creek.  

• Show small deficits in irrigation expansion downstream of the Little Bow River 
Reservoir (0.46 per cent) and Clear Lake (2.85 per cent), and not support Highwood 
irrigation expansion since deficits would be on average 48.6 per cent. 

 
The Panel's views on these very important model predictions are provided in Section 4.4.3. 
 
 While most interveners were uncomfortable with the process used to involve the public in 
the development and evaluation of the Super Expanded Squaw Coulee Reservoir, there was a general 
concensus at the end of the hearing that additional storage for the Highwood basin was needed.  There 
was also recognition that the Super Expanded Squaw Coulee Reservoir seemed to have the capacity to 
fulfil the basic project objectives that the public had identified in 1991.  Interveners acknowledged 
sympathy for Baker Creek residents’ concerns regarding the location of the return canal.  During the 
hearing, APWSS presented alternative return canal routes that would mitigate potential impacts in the 
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Baker Creek area, including the option of avoiding the disturbance associated with a surface canal by 
replacing it with a buried pipeline.  There was an additional concern about the quality of water that would 
be returned to the Highwood River after having been stored in the Squaw Coulee Reservoir for some 
time.  Other concerns about project effects related to the possible loss of archaeological sites and vistas, 
loss of native grasslands, disruption to farming operations, transportation disruptions, and environmental 
effects in the Baker Creek area.  There were also concerns about the lack of appropriate public 
consultation and clarity of information regarding the proposed expansion of the Squaw Coulee reservoir, 
the time allowed for public review of information, and evaluation of alternatives to storage.  The major 
drawbacks of the Super Expanded Squaw Coulee Reservoir, as identified by the various interveners, were 
that its social and environmental impacts had been inadequately documented, that alternative storage sites 
had not been adequately assessed, and that the public consultation process was weak.  
 
 All these matters are reviewed in more detail in Section 4.4. where consideration is given 
to the matter of additional storage and a revised operating plan. 
 
 

 4.4  Panel Views on Water Management  
 
 The role of the Panel is to determine whether the proposal is in the public interest. Thus 
far, we have reviewed the proposal in relation to the proponent's objectives. The Panel believes that any 
project it approves should be an example of sustainable development.  
 
 

4.4.1 Development of the Little Bow River Reservoir and the 
Clear Lake Project 

 
 The Panel makes an important distinction between two basic issues presented during the 
hearing: 
 
meeting the expansion plans for irrigation, in the lower Little Bow River basin and around Clear Lake, 
through the diversion of water during the spring freshet and times of high flow, and storage of this water;  
  
the resolution of the critical water needs during low flow events in the upper Little Bow River basin, in 
the lower Highwood River basin, and in the lower Mosquito Creek basin.  
 
 The need for storage for the Highwood basin is independent of the consideration of the 
expansion of irrigation at and below the Little Bow River Reservoir and around Clear Lake, as these rely 
on water diverted and stored during high flow events  In this context, the development of the Highwood 
diversion works and canal, the Little Bow River Reservoir and the Clear Lake diversion works and canal 
are not completely relevant to the problems of low flows in the lower Highwood River.  Regardless of 
whether development of the Reservoir and Clear Lake components proceeds, the current situation during 
low flows in the lower Highwood, upper Little Bow, and lower Mosquito Creek would still need to be 
addressed.  This has been recognised since at least 1991. 
 
 With respect to the Highwood diversion works and canal, the Little Bow River Reservoir 
and the Clear Lake diversion works and canal, the Panel believes that the location and size of the 
proposed works have been determined using criteria relevant to their operation during high flow events.  
Regardless of the operating plan required to guide diversions during low flows, the same size and type of 
works would be required to capture the spring freshet flows. 
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 The Panel has carefully examined the relationship between the operation of the diversion 
works on the Highwood River and the expansion of irrigation near Clear Lake and the proposed Little 
Bow River Reservoir.  The Panel concludes that consideration can be given to the construction of the 
proposed Highwood Diversion works and canal and their operation on the basis that the expanded 
capacity of these diversion works will be used to divert and store the spring freshet.  At low flows, the 
water required for irrigation expansion would be available from storage in the Little Bow River Reservoir.  
The Panel notes that the additional diversion capacity required to convey the spring freshet to support 
expanded irrigation is not used during low flows. Therefore, the expanded capacity of the diversion works 
and canal is not relevant to the capacity and operating guidelines required during periods of low flow.    
 
 The Panel adopts a sustainable development frame of reference for the consideration of 
the proposed project.  This frame of reference is based on basic principles that are strongly supported by 
almost all of the residents of the basins.  The Panel takes the view that, on a preliminary basis, the 
proposed Highwood diversion works and canal, Little Bow River Reservoir, and Clear Lake diversion 
works and canal must meet the three previously stated criteria: 
 
First, water management projects must respect existing riparian rights and water licences, and should not 
result in the loss or injury to existing water rights; 
 
Second, water management projects must be able to meet basic environmental criteria to avoid significant 
adverse effects; 
 
Third, water management projects must be able to meet current and future needs for water for domestic, 
riparian, and municipal needs, and other consumptive uses.  
 
These considerations are basic to the determination of the public interest, and a project must be able to 
meet these criteria to be worthy of further consideration by the Panel with respect to the more detailed 
consideration of associated environmental, social, and economic effects. 
 
 The Highwood diversion works and canal, Little Bow River Reservoir and Clear Lake 
diversion works and canal appear to respect riparian rights and water licences, to meet basic 
environmental criteria, and to meet current and future demands for water.   Diverting freshet flows from 
the Highwood River and Mosquito Creek does not infringe upon existing water rights and licences since 
there is enough water to meet all license requirements.  At the time of the freshet, environmental concerns 
are minimal, and the diversion of a fraction of the freshet flow is not expected to have significant adverse 
environmental effects on the Highwood River.  The evidence before the Panel indicates that the diversion 
works, canals, and reservoir are based on meeting existing and future needs that are known at this time, 
and there is no evidence to suggest that they are not capable of meeting the purposes for which they are 
proposed.   
 
 The Panel believes it should consider the Highwood diversion works and canal, Little 
Bow River Reservoir and Clear Lake diversion works and canal in terms of the multi-purpose objectives 
of the Application.  The proposed three-component project satisfactorily meets the criteria of increased 
security of supply at and below the Little Bow River Reservoir and at Clear Lake for existing and future 
irrigation, and for municipal and domestic use, including livestock.  The reservoir could improve the 
potential for meeting downstream water demands from the perspective of both water quality and quantity, 
and it could also provide additional water-based recreational opportunities.  The proposed Highwood 
diversion works and canal, Little Bow River Reservoir and Clear Lake diversion works and canal also 
provide for the expansion of irrigation in the basin.  As proposed, the three-component project would also 
be consistent with the South Saskatchewan Basin Water Allocation Regulation, which specifies 8,090 ha 
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(20,000) acres of irrigation expansion for the Little Bow/Clear Lake project.  However, the creation of 
storage at Little Bow River Reservoir and Clear Lake would not completely remove the risk of water 
shortages during drought conditions.  
 
 The Panel believes the Highwood diversion works and canal, Little Bow River Reservoir 
and Clear Lake diversion works and canal could serve to advance overall sustainable development and 
management of water in the basin.  This is based in part on the conclusion that implementation of these 
three water management structures could reduce some of the existing irrigation and municipal demands 
on the Highwood River during the low flow periods.  The Panel finds that the proposed three-component 
project in the Little Bow basin and at Clear Lake is consistent the multiple water use principles of the 
Government of Alberta. 
 
 On a preliminary basis, setting aside the matter of a diversion plan during periods of low 
flow, the Panel believes that the Highwood diversion works and canal, Little Bow River Reservoir and 
Clear Lake diversion works and canal do meet the three basic sustainability criteria.  Therefore, in the 
opinion of the Panel, these three components warrant a detailed assessment of their social, economic, and 
environmental effects.  This assessment is provided in later sections of this report. 
 
 The Panel is cognisant of the fact that enlargement of the Highwood diversion works and 
canal, and construction of the Little Bow River Reservoir and Clear Lake diversion works and canal will 
take some time to complete.  Depending on when construction commences, the availability of funds and 
other factors, such as weather, project construction may take two or three years to complete, at which time 
an operations plan would be required to commission and start operating the works.  The Panel believes 
that there is sufficient time available to deal with some of the important operational issues previously 
identified. 
 
 

4.4.2  Water Management in the Highwood Basin  
 
 In the discussion that follows, the Panel will consider whether the proponent's objectives 
and the proposed diversion plans are compatible with sustainable development.  The Panel notes that the 
management of the water resources in the Highwood and Little Bow basins has proceeded without benefit 
of the overall water management plan that was promised in 1991.  The Panel also observes that, under 
drought conditions, the water resources in the basins are over-allocated to consumptive uses and the need 
to remedy this situation has been recognised in the basins for some time.  In some cases, the seriousness 
of the situation is not understood.   
 
 The Panel will examine whether the Applicant’s proposed diversion plans are sustainable 
and are capable of remedying the problems that already exist. In the context of sustainable development, 
the Panel will comment on the need for storage for the Highwood basin, the options available for storage 
in the basin, and the need for a sustainable plan to guide diversions during low flows in the Highwood 
River.  The Panel will identify the criteria that might be used to decide the merits of any proposed 
solution to the current problems and the communities’ desire for further development.  The Panel will 
comment on the need for and the suitability of the Super Expanded Squaw Coulee Reservoir. Finally, the 
Panel will comment on the development of a Highwood River Management Plan. 
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4.4.2.1 The Unsustainable Management of Water Resources in Droughts 
 
 The Panel notes that the Highwood River has been the subject of public concern 
regarding water allocation and management since at least the early 1980s.  Water quality concerns 
associated with the Town of High River treated sewage discharge, fish kills, and demands for irrigation 
have been central issues.  Recently, outflows from Frank Lake into the Little Bow basin have been of 
concern to the people living along the upper Little Bow River.  The Highwood River has been the subject 
of intensive examination and study during much of the past two decades.  Unfortunately, these activities 
have proceeded without the benefit of an overall management plan, an approved set of management 
objectives, or a clear understanding of how current and future demands will be managed.  The Panel 
believes that the circumstances found within the basins require that a comprehensive and integrative 
planning perspective be adopted to achieve sustainable development. 
 
 Fortunately, most of the time in the Highwood basin there is an adequate supply of water 
and no special water management interventions are required.  During most years, and during most times 
within a given year, there are sufficient flows to meet consumptive demands and environmental 
requirements, and any disruptions are not too great.  The Panel believes that it is important to be mindful 
of this current key aspect of the basin hydrology when considering sustainable development of the water 
resources in the basin.   
 
 The Panel also believes it is important to focus upon the circumstances when more 
extreme events occur.  The Panel is aware that flooding does occur in the basin and it heard evidence 
regarding the recent flood on the Highwood River in 1995.  In the context of the application before the 
Panel, the events that are of particular interest are the low flow events associated with droughts, when 
water is in short supply and demands are accentuated for consumptive and environment requirements.  
Droughts also have water quality implications that affect domestic and municipal water use. 
 
  From an environmental perspective, the Panel is concerned with 
low flows because it is under such conditions that certain valued aquatic species, particularly game fish, 
are placed under stress.  Summer low flows result in lower oxygenation of the water and reduced habitat 
for fish.  When low flows coincide with high ambient temperatures, water temperatures can also approach 
or exceed physiological tolerances.  In extreme events, fish and other aquatic life may fail to reproduce or 
may die.  The impacts of episodes of low dissolved oxygen and high temperature depend on the frequency 
and duration of poor water quality conditions.  Winter low flows also create water quality difficulties for 
aquatic life by reducing the amount of habitat, preventing the movement between pools and freezing 
wintering eggs in the gravel.  
 
 Since the Highwood River has experienced periods of low flows in both summer and 
winter under natural conditions, some have argued the aquatic and riparian biological communities are 
adapted to cope with these extremes.  The Panel recognises that the natural discharges of the Highwood 
River provided less than ideal habitat and water quality for aquatic life at certain times and has adversely 
affected domestic use.  It is also true that withdrawals and diversions of water for consumptive uses can 
only increase the frequency and duration of lower instream flows.  The Panel believes it would be unwise 
to assume that, just because the aquatic species of the Highwood River are adapted to a certain level of 
natural and man-made or human disturbance, they can cope with more in the future. 
 
 The Panel has examined the evidence regarding low flow events.  Droughts have 
occurred in the recent past, with 1977, 1984 and 1986 being noted as dry years.  It is not possible to 
predict when dry years such as these will reoccur but, statistically, such events can be expected once in 20 
to 40 years.  The Panel adopts the view that examining conditions during dry events is critical to assessing 
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the sustainability of the water management practices in the basins.  It is especially serious when dry 
periods occur close together.  This has occurred in the past and may occur again at any time in the future. 
 
 Natural flows in the Highwood River decline more or less steadily after the spring 
freshet.  Based on the 30-year period of record used by the Applicant, weekly average flows in dry years 
decline to about 3.96 cms (140 cfs) by mid August and decline again to about 3.11 cms (110 cfs) by mid 
September.  This trend is shown in Table 4.11.  More extreme lower flows may well have occurred during 
the full historical record of recorded flows or in the more distant past. Some daily flows would also be 
less than these weekly averages.  The Panel believes that flows below 2.83 cms (100 cfs) are possible 
during extreme events but, for its purposes, believes that 3.96 cms (140 cfs) represents a typical flow 
during August in a very dry year.   

 
 

TABLE 4.11 
LOWEST WEEKLY AVERAGE LATE SUMMER NATURAL FLOWS  

IN RECENT DRY YEARS 
 

Julian 
Week 

Calendar Week Ending Year Natural Flow 
(cms) 

Natural Flow 
(cfs) 

31 August 5 1985 3.99 141 
32 August 12 1985 3.99 141 
33 August 19 1984 4.28 151 
34 August 26 1984 3.68 130 
35 September 2 1984 3.40 120 
36 September 9 1984 3.06 108 
37 September 16 1984 3.26 115 
38 September 23 1984 3.03 107 
39 September 30 1960 3.17 112 

 
  The Panel understands and appreciates that, during low flow events, licence 
holders have co-operated with AEP by sharing the available water.  However, for the purposes of 
examining sustainability in the management of the resource, the Panel does not believe it is reasonable to 
assume that such co-operation will always occur, or should be relied upon.  The Panel adopts the view 
that existing water licences, which are protected in law, will likely be exercised fully during periods of 
drought to achieve the purposes for which they were issued. 
 
 On the Highwood River, there are licences for the diversion of about 6.43 cms (227 cfs).  
The priorities of these licences are determined by their dates of application under the Water Resources 
Act.  The highest priority within the Highwood basin rests with a private 1893 irrigation licence for 
diversion at a maximum rate of 0.50 cms (17.67 cfs) from a location upstream of the Squaw Coulee 
diversion works.  As reported earlier, AEP holds a 1921 licence divert 2.83 cms (100 cfs) into the Little 
Bow River.  AEP also holds a 1933 licence to divert 0.71 cms (25 cfs) into Squaw Coulee and a 1979 
licence to divert an additional 0.99 cms (35 cfs).  The rest of the licensed diversions from the Highwood 
River have been issued for a variety of purposes and are held by various parties.  The Town of High River 
holds a ground water licence that may rely upon the Highwood River for about 0.17 cms (6 cfs).  
However, this is not included in the 6.43 cms (227 cfs) of authorised surface water withdrawals from the 
Highwood River.  Unauthorised but legal riparian uses are also not included in this 6.43 cms (227 cfs).  
Clearly, if all these licenses and withdrawals were fully exercised simultaneously when natural flows in 
the Highwood River were as low as 3.96 cms (140 cfs), all the water would be withdrawn from the 
Highwood and it would be dry. 
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 As a licence holder, AEP exercises its rights according to policies adopted by the 
Minister.  The current AEP policy is described as the 1994 Operating Guidelines.  These guidelines limit 
diversions by AEP to amounts that are below those legally authorised to ensure some flow remains in the 
Highwood River.  The 1994 Guidelines specify that, at flows of 3.96 cms (140 cfs), 1.98 cms (70 cfs) 
would be diverted to the Little Bow and Squaw Coulee, leaving 1.98 cms (70 cfs) in the Highwood River 
below High River.  Licences authorising diversions below High River and upstream of the confluence of 
the Sheep River allow total withdrawals of about 0.60 cms (21.3 cfs).  If these rights to the 0.60 cms (21.3 
cfs) were to exercised simultaneously, there would only be about 1.39 cms (49 cfs) left in the Highwood 
River upstream of the confluence with the Sheep River.  Flows from the Sheep River, which contains 
treated sewage from Okotoks, would supplement flows in the Lower Highwood.  However, the combined 
flow at the confluence with the Bow River would only be in the order of 1.84 to 1.98 cms (65 to 70 cfs). 
 
 The 1.98 cms (70 cfs) being diverted into the Little Bow basin would also be insufficient 
to meet consumptive demands and conveyance flows in that basin.  Existing licences authorize maximum 
total diversions of 0.70 cms (24.63 cfs) from the upper Little Bow River and 1.19 cms (41.93 cfs) from 
Mosquito Creek.  This represents a combined demand of 1.89 cms (66.57 cfs).  However, current practice 
is to leave 0.28 cms (10 cfs) for conveyance flows in each of the Little Bow River and Mosquito Creek, 
so that total diversion of 1.98 cms (70 cfs) would only leave about 1.70 cms (50 cfs) available to meet 
consumptive demands.  Clearly, operating under the 1994 Operating Guidelines during low flow periods 
on the Highwood River would provide insufficient water to meet all demands in the Little Bow basin 
were they to occur simultaneously. 
 
 During low flow events, the Panel concludes that the existing licence commitments 
cannot be met.  Under the priority system, this means that some irrigators would experience serious 
deficits and social and economic hardships. In extreme cases, even domestic and municipal water 
requirements could be placed at some risk.  This is evident from the deficits predicted by the WRMM 
model for low flow years (see Section 4.3.1.1). 
 
 If licence commitments were honoured under the current operating guidelines, instream 
flows would have to be sacrificed.  Under low flow conditions the IFN essentially requires all of the 
natural flow.  If flows in the Highwood River were 3.96 cms (140 cfs), operating according to current 
guidelines would mean that the actual flow in the Highwood above Sheep Creek could be less than 1.42 
cms (50 cfs).  This would leave a very substantial IFN deficit of 2.55 cms (90 cfs), so that only 36 per 
cent of the minimum IFN would be achieved.  Thus, major deficits to the IFN during critical low flow 
periods would occur even with the protection provided by the 1994 Operating Guidelines.  However, 
meeting the IFN under these low flow periods technically means that no water would be available for 
diversion for any purpose, including human consumption.  Meeting basic domestic and human 
consumption requirements and other licence obligations makes it impossible to meet the minimum IFN 
requirements.  The Panel believes failure to meet the IFN is not acceptable in the context of sustainable 
development or the Fisheries Act.  It also believes that meeting basic human consumption needs is 
essential. 
 
 Past resource allocations require current resource managers to meet basic human 
requirements for drinking water and to honour licensed water and riparian rights, even though this means 
knowingly risking the habitat that supports a world class sport fishery.  In the view of the Panel, the 
imposition of the moratorium on further licences by the Controller in 1977 and again in 1983 reflected a 
belated recognition that the resource had been over-allocated. Without the moratorium, the situation 
would have become even worse. Without remedial action in the basins, the Panel sees no possibility of 
lifting the moratorium.  The Panel adopts the view that the existing situation in the event of an extremely 
dry year is intolerable and does not reflect sound management of these important resources.    
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 The need to remediate the existing situation was recognised in 1990 when the Technical 
Sub-Committee started its work.  In his 1991 letter (see Figure 4.4), MacLock highlighted the situation: 
 

 “The analysis undertaken by the TSC and government staff indicated that because of the 
great variability of Highwood river flows over the course of a year and from one year to 
another, it is not possible, with existing management capability, to simultaneously meet the 
IFN in the lower Highwood and the demands of consumptive uses licensed to withdraw water 
from the river…..  To alleviate these problems the TSC recommended the following 
supplemental measures: 

 
1. the implementation of measures to reduce the water supply deficits of existing uses 

reliant on the Little Bow River or Mosquito Creek that are located above and thus 
not supplied from the proposed Little Bow Reservoir, and, 

 
2. the development of a plan for water management in the Highwood Basin that would 

seek means to improve flow and quality conditions in the lower Highwood and 
reduce the water supply deficits of existing licensed irrigation uses.” 

 
 The Panel believes that the two conditions contained in the MacLock letter were a clear 
and accurate expression of public views, and those views were repeated in the hearings held by the Panel 
six years later.  The Panel believes that these consistently articulated views from the community are the 
hallmarks of the basic project that the community expected and still expects to be developed.  The Panel 
concludes that steps need to be taken to remediate the existing situation, irrespective of the current 
Application. 
 
 The Panel characterizes the current situation as unsustainable and potentially serious 
should the region experience drought conditions that are the same as or worse than those experienced in 
the 1980s.  In very dry years, when flows of 3.96 cms (140 cfs) or less would be experienced in the 
Highwood River during August, the basic criteria of sustainable resource management are not met.  The 
current circumstances in the Highwood basin stand as an example of what can happen when a resource is 
over-allocated.  
 
 In the Panel’s opinion, recent attempts to resolve the water shortages by compromising 
licenced consumptive uses and instream requirements, were fundamentally flawed.  Specifically, the 
Panel does not believe that it is appropriate to attempt to trade-off water rights protected in law, domestic 
water requirements, and an IFN supported by federal laws and provincial policies.   
 
 

4.4.2.2 The Proposed Diversion Plan is not Sustainable 
 
 As noted earlier, the Panel has adopted a sustainable development frame of reference for 
the consideration of the proposed project and diversion plans.  This frame of reference is based on three 
basic principles (meeting licensing, IFN, and present and future water requirements) that are strongly 
supported by the residents of the basin.  The Panel takes the view that the proposed water management 
project must meet these environmental, social, and economic considerations because they are basic to the 
determination of the public interest.  
 
 The Panel has examined the diversion plans to determine whether or not they will respect 
existing riparian rights and water licences so that there will not be a loss or injury to existing water rights.  
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This criterion is particularly important to the Panel since it was fundamental to the consensus reached in 
1991 when it was recognised that water rights and licences must be respected, particularly for those 
people in the lower Highwood River and along the upper Little Bow rivers.  Despite having been 
identified as a necessary requirement by the public and subsequently endorsed by the Minister in 
consultation with the MLA’s from the area, the basic requirement of respecting existing water rights is 
not met by the diversion plans proposed in the Application.  
 
 The proposed diversion plans do not respect existing water rights and, as described in 
Table 4.8, the modelling predicts increased deficits to licensed water users.  According to the Applicant, 
these higher irrigation deficits, particularly along the Highwood River, would occur as a result of the 
emphasis on IFN in the Diversion Plan.  Higher irrigation deficits were also predicted in the Little Bow 
basin upstream of the proposed Little Bow River Reservoir.  Irrigation deficits were discussed earlier in 
section 4.3.1.1.  In the Panel’s opinion, creating deficits larger than those experienced before the project 
for certain water users, while reducing or eliminating deficits for others and creating opportunities for 
irrigation expansion, is inappropriate. 
 
 With respect to meeting basic environmental requirements, the Panel has also considered 
whether or not this basic requirement of a sustainable water resource management project is met in the 
diversion plans proposed in the Application.  As noted in Section 4.3.1.2, the Diversion Plan proposed by 
the Applicant does not meet the minimum Preliminary IFN used in the evaluation.  If the evaluation had 
been based on the science-based IFN alone, the results would have been even worse. The Expanded 
Squaw Coulee was proposed to overcome these shortfalls in meeting the basic criteria of the Preliminary 
IFN.  While the Expanded Diversion Plan is able to meet the minimum criteria successfully, it would still 
not meet the requirements of a more stringent science-based IFN. 
 
 Finally, the Panel has considered whether the proposed diversion plans would be able to 
meet current and future needs for water for domestic, riparian, and municipal needs, and other 
consumptive uses.  By giving these uses highest priority, both the Diversion Plan and the Expanded 
Diversion Plan were designed to ensure that municipal/domestic/industrial demands are met.   
 
  During periods of low flow, the Diversion Plan allows diversions of water from 
the Highwood River to supply the total conveyance flow requirement of 0.57 cms (20 cfs).  This 
conveyance flow plus the water needed for municipal, domestic, and industrial demands represent a 
combined demand of about 0.80 cms (28 cfs).  These are considered to be the minimal flows required to 
deliver water to the Little Bow River and Mosquito Creek.  Under the Diversion Plan, these flows are 
expected to occur relatively frequently.   
 
  Community reaction to these low flows is negative.  Such low flows in the Little 
Bow River and Mosquito Creek are not acceptable except on an emergency basis.  Even with the 
Expanded Diversion Plan and increased storage in Squaw Coulee there would be several weeks when 
conveyance flows in the upper Little Bow River could not be provided even with the expanded Squaw 
Coulee Reservoir.   
 
 In the opinion of the Panel, implementation of the Diversion Plan would result in poor 
quality water for domestic and municipal purposes because low flows in the upper Little Bow River and 
Mosquito Creek would be maintained over a significant period during the critical late July and August 
period.  Meeting minimum water quantity criteria without regard to quality of water is inappropriate.  
This is of considerable concern in that overflows from Frank Lake represent a significant threat to water 
quality in the Little Bow River.  The Panel does not view the combined diversion of 0.80 cms (28 cfs) 
through Squaw Coulee and down the Little Bow River as meeting the criteria of satisfying domestic and 
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municipal demands.  The diversion plans also do not take into consideration any contingency for 
unforeseen demands.  The Panel concludes that any diversion plan that fails in this regard is not prudent.  
 
 The Panel's conclusion is that the proposed Diversion Plan fails to remedy the current 
problems or meet future needs for water. It does not meet the basic criteria of a sustainable development: 
it assumes that existing licence commitments would not be met; it would not meet the minimum 
Preliminary IFN requirements; and it would not meet ecosystem and consumptive needs because of the 
poor water quality associated with low conveyance flows.  The proposed Expanded Diversion Plan would 
be superior to the Diversion Plan in that it does meet the minimum Preliminary IFN used in the analysis.  
However, it does not meet the other basic criteria of a sustainable development because it would not meet 
existing licence commitments, and it would not meet ecosystem and consumptive needs because of poor 
water quality associated with low conveyance flows. 
 
 In summary, the Panel finds serious problems with the Diversion Plan and the Expanded 
Diversion plan and cannot support either of them. 
 
 APWSS and AEP recognized some of the problems with the diversion plans.  They 
proposed using an interim operating plan as a means of moving toward implementation of the diversion 
plans.  However, the Panel does not intend to examine this interim operating plan since the proposed 
diversion plans do not achieve the basic requirements for a sustainable water resource management 
project.  The Panel simply notes that it agrees with those interveners who indicated that the steps 
proposed by APWSS and AEP to ultimately achieve the diversion plans were impractical and could not 
be relied upon. 
 
 

4.4.3  The Need for Storage for the Highwood Basin  
 
 Given that the proposed diversion plans would not meet the criteria of sustainable 
development, the Panel explored various options for balancing water demand and supply.  There are very 
limited alternatives to deal effectively with the demand for consumptive uses of water during low flows if 
withdrawals are precluded.  Possible options include demand management by restricting diversions 
during periods of low flow and serving growing demand by creating more water storage. 
 
 Restricting all consumptive uses from the Highwood River during low flows would 
require the development of short-term storage for human consumption.  It would also be necessary to 
adopt specific measures to restrict existing consumptive licences during low flow events, especially 
licences for irrigation and industrial purposes.  There are other issues that would need to be addressed 
including the legal capacity to restrict diversions and the costs of any associated facilities and 
compensation.  The level of public support among those directly affected would be questionable.  It 
would also be necessary to assess the social, economic, and environmental effects of restrictions on 
consumption or withdrawals during low flows, and to compare these effects to those of other alternatives, 
such as storage.  Cancelling existing licence commitments and paying compensation, and capping future 
growth and development in the basin would also be required.  Evidence before the Panel suggests there is 
little or no support at this time for using restrictions on water consumption or withdrawals as a means of 
achieving IFN during periods of low flow in the Highwood River.  
 
 The Panel concludes that storage is the preferred approach for resolving currently 
unsustainable water management practices in the Highwood basin.  The Panel believes that the first 
priority for consideration of storage for the basin is to remediate the current over-allocation of water 
during low flow events.  This implies that natural flows in the Highwood River would be maintained to 
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meet IFN requirements, and existing consumptive demands (ignoring any future demands) would be met 
from storage.  In the view of the Panel, the consumptive demands within the upper Little Bow basin and 
in the Squaw Coulee/Mosquito Creek area require summer flows of at least 0.85 and 0.75 cms (30 and 20 
cfs) respectively and preferably 1.13 and 0.85 cms (40 and 30 cfs).  These flows are required to provide 
sufficient conveyance flows, yield good quality water, and meet domestic, municipal and irrigation 
licensed demands.  The proposed Expanded Squaw Coulee Reservoir project falls far short of having the 
capacity to meet these current demands.  It can only meet the minimum Preliminary IFN used in the 
Application if combined flows in the upper Little Bow and Mosquito Creek are reduced to 0.79 cms (28 
cfs) and some licensed water users incur various levels of deficit. 
 
 The inherent limitations of the proposed diversion plans created interest in alternative 
plans predicated on the development of additional storage for the Highwood basin.  Attention focussed on 
the existing Squaw Coulee Reservoir, but with an even greater storage capacity than the proposed 
Expanded Squaw Coulee Reservoir.  In its review of the Application and its Report on the Pre-Hearing 
Conference, the Panel directed APWSS to explore alternatives that could be viewed as sustainable 
development.  Such alternatives would be predicated on compliance with instream flow needs, meeting 
licence requirements and conveyance flows, and meeting identified future demands for water.  
 
 The Panel has already described in Section 4.3.2 the additional scenarios and modelling 
provided by APWSS in response to the Panel's request for supplemental information concerning a 
substantial increase in storage at the Squaw Coulee Reservoir.  This alternative came to be known as the 
“Super Expanded Squaw Coulee Project”.  The Panel concludes that the modelling shows that the 
development of storage equivalent to the Super Expanded Squaw Coulee Reservoir would likely meet 
most current water needs while providing sufficient protection to the environment.  The model predicts 
that the IFN would be observed, and that flows would reliably be at least 0.71 cms (25 cfs) in the upper 
Little Bow River and 0.50 cms (17.6 cfs) in lower Mosquito Creek.  This would serve to substantially 
correct the current situation where the Panel concludes that the water resource has been over-allocated.  
 
 The Panel tentatively concludes that the available modelling shows that, although the 
development of storage equivalent to the Super Expanded Squaw Coulee Reservoir would provide 
sufficient protection to the environment, this amount of storage would fall short of entirely meeting most 
future water need.  The Panel believes that, with some further work to optimize the use of stored water, 
the model might predict that most currently identified future needs could almost be realized.  Some future 
expansion of irrigation on the lower Highwood River and along the upper Little Bow River would not be 
possible, however. 
 
 Since there is not enough water to meet current requirements during low flow events, the 
Panel takes the view that low flow events could be managed effectively with additional storage for the 
Highwood basin.  The Panel has already stated that the need for storage for the Highwood basin is 
independent of the consideration of the expansion of irrigation at and below the Little Bow River 
Reservoir and around Clear Lake, as these rely on water diverted and stored during high flow events.  The 
Panel will examine the effects of the works required to facilitate this irrigation expansion in more detail 
later in this report.  The unsustainable current situation on the Highwood River and upper Little Bow 
River stills needs to be addressed regardless of whether or not the three-component project proceeds. 
 
 The need to provide for winter IFN has not been considered in the above discussion, nor 
has any provision been made for other unforeseen contingencies.  This evaluation has also not considered 
the effects of an updated IFN that is solely science based.  If these additional demands are considered, the 
combined requirements for storage might exceed the capacity of the Super Expanded Squaw Coulee 
Reservoir. 
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 The Panel believes that there is a need to consider a continuum of storage and other 
options to meet current and future needs for the Highwood basin.  In the view of the Panel, the question is 
not whether or not the expanded or the Super Expanded project should be built.  The more appropriate 
question is whether the development of storage such as or equivalent to the Super Expanded Squaw 
Coulee plus other storage options will be required to meet the long-term needs in the basin. 
 
4.4.3.1 Storage Options in the Highwood Basin 
 
 The Panel received and has considered evidence regarding the opportunities for storage in 
the Highwood basin. The following discussion summarizes the evidence concerning storage in the 
Highwood basin and was taken from the Application and the supporting reports, and other evidence 
presented during the hearing.  For the Panel's purposes, the available evidence gives sufficient 
information for reaching preliminary conclusions.  
  
 The Application includes a review of the effects of increased storage at Squaw Coulee, 
including a full Environmental Impact Assessment of the Expanded Project.  This assessment was 
considered acceptable to the Director of Environmental Assessment for Alberta.  The Panel also received 
written and oral submissions from area residents regarding the nature of the effects of Squaw Coulee 
expansion.  The Panel believes that it has sufficient information before it regarding the nature and extent 
of those effects to give them appropriate consideration.   
 
 The Panel requested and received additional information regarding an alternative to 
constructing the enlarged Squaw Coulee Reservoir that involved further expanding the capacity of the 
Reservoir from 6,380 dam3 to 16,200 dam3 (5,175 ac-ft. to 13,140 ac-ft).  The Super Expanded Squaw 
Coulee Reservoir would be located in the same coulee that was examined in some detail in the 
Application filed initially with the Panel.  It would have the same basic design as the Expanded Squaw 
Coulee Reservoir, with a north and south embankment dam.  Outlet structures at either end would enable 
releases of stored water to either Mosquito Creek or to the Highwood River.  Development of the Super 
Expanded Squaw Coulee would require flooding more land, increasing the height of the dams, and 
increasing the size of the inlet and outlet canals.  A comparison of the project data is found in Table 4.12.  
 
 APWSS undertook an office feasibility level study of the Super Expanded Squaw Coulee 
Reservoir based on the engineering completed for the expanded Squaw Coulee.  This feasibility study 
examined reservoir topography and storage, design flood selection and hydrology, land requirements, 
impacts on roads and utilities, and estimated costs.  APWSS also conducted additional environmental 
investigations of the Super Expanded Squaw Coulee Reservoir.  Specific areas examined included water 
quality assessment, fish habitat, soils, vegetation and wildlife.  Additional historical resources impact 
assessments were completed.  An economic analysis of the Super Expanded Squaw Coulee Reservoir was 
also prepared.   
 
 Limited public consultations on the Expanded and Super Expanded Squaw Coulee 
reservoir occurred prior to the commencement of the public hearing conducted by the Panel.  Local 
residents presented written submissions and oral evidence to the Panel.  Much of this evidence described 
the potential effects of the Expanded and Super Expanded project on area residents.  Panel views on the 
adequacy of this public participation are found in Section 6. 
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TABLE 4.12 

OPTIONS FOR EXPANSION OF STORAGE AT SQUAW COULEE 
 

DESCRIPTION SUPER EXPANDED EXPANDED 
1. Reservoir 

Full Supply Level (FSL) 
Total Storage at FSL 
Flooded Area at FSL 
Length 

 
1074.0 m (3,523.6 ft) 

16,200 dam3 (13,125 ac ft) 
210 ha (519 acres) 

7.3 km (4.5 mi) 

 
1073.6 m (3,523 ft) 

6380 dam3 (5,175 ac ft) 
115 ha (284 acres) 

4.7 km (2.9 mi) 
2. North Embankment 

Top of Dam Elevation 
Length 
Maximum Height 
Outlet Structure Capacity 

 
1077.0 m (3,533.5 ft) 

290 m (950 ft.) 
12 m (40 ft) 

2.3 cms (80 cfs) 

 
1075.7 m (3,529,2 ft) 

280 m (920 ft) 
10.7 m (35 ft) 

0.7 cms (23 cfs) 
3. South Embankment 

Top of Dam Elevation 
Length 
Maximum Height 
Outlet Structure Capacity 

 
1077.0 m (3,533.5 ft) 

500 m (1,640 ft) 
20 m (65 ft) 

1.7 cms (60 cfs) 

 
1075.7 m (3,529.2 ft) 

450 m (1,475 ft) 
19 m (62 ft) 

1.7 cms (60 cfs) 
4. Diversion Canal 

Length 
 Design Capacity 

 
4.6 km (2.9 mi) 

3.4 cms (120 cfs) 

 
4.6 km (2.9 mi) 
1.7 cms (60 cfs) 

5. Return Canal 
Length 

 Design Capacity 

 
2.8 km (1.7 mi) 
2.3 cms (80 cfs) 

 
2.8 km (1.7 mi) 
0.7 cms (23 cfs) 

6. Cost Estimate $15.7 million $8.2 million 
  
 
 The Panel recognises that more information would have been forthcoming if additional 
time and effort had been devoted to the identification and assessment of project effects, including the 
development of mitigation measures with consultation with the local public.  Data collected over a longer 
period of time would have increased confidence in predictions of the precise nature of project effects.  
 
 Based on the evidence currently available, the Panel does not see much difference in the 
nature of the environmental effects of the Expanded Squaw Coulee Reservoir, and the Super Expanded 
Squaw Coulee Reservoir.  Clearly there are differences in the extent and degree of effect since more area 
of a similar nature is being affected.  For example, additional land would be flooded and the size of the 
dams and related works would be changed.  Development of a diversion plan that would optimize use of 
the additional water stored in the Reservoir could be conducted through additional computer simulations.  
However, experts in various areas of environmental effects all indicated that they did not expect to see 
any significant differences in the nature of project impacts were the amount of storage in Squaw Coulee 
increased from 6,380 dam3 to 16,200 dam3 (5,175 ac-ft. to 13,140 ac-ft).  There would be increased 
social and economic effects and these were partly identified by local residents and aboriginal interveners 
at the hearing. 
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 Overall, the Panel believes that it has a good understanding of the general nature of the 
effects of both the Expanded and the Super Expanded Squaw Coulee reservoirs.  The Panel recognises 
that there is some possibility that additional information could lead the Panel to reach different 
conclusions.  However, the Panel believes that, based on community and expert testimony in the hearing, 
the probability of receiving significantly different new information is small.  The Panel believes a more 
comprehensive public consultation process is required to more fully understand the effects of increased 
storage in Squaw Coulee  (See Appendix C, Article 7).  Most parties indicated their willingness to study 
this and other water issues. 
 
 The Panel has already expressed its opinion that, to accommodate future needs, additional 
storage capacity will be needed for the Highwood basin.  In the opinion of the Panel, the Super Expanded 
Squaw Coulee Reservoir presents a feasible option that appears to meet most project objectives. Further 
evidence is needed for a panel to come to a final conclusion regarding whether the Super Expanded 
Squaw Coulee Reservoir is the best way of resolving storage needs in the Highwood basin.    
 
The Panel agrees with the residents of the Squaw Coulee and Baker Creek area that alternative sites to the 
proposed Super Expanded Squaw Coulee Reservoir require further investigation and consideration. The 
Panel also agrees that a more in depth analysis of other water conservation practices also needs to be 
done. 
 
4.4.3.2 Alternatives to the Super Expanded Squaw Coulee Reservoir 
 
 The examination of potential storage sites in the Highwood basin is not a new idea. 
Potential sites for water storage in the Highwood River basin have been previously identified in four 
separate reports beginning in 1923: 

 
• Highwood River Irrigation Project  (Government of Canada, 1923) 
• Highwood River Study  (A.G. Underhill, 1964) 
• Structural Options, Pekisko-Stimson Water Management Study  (Alberta 

Environment, 1987) 
• Selection and Evaluation of Potential Dam and Storage Sites, Bull Creek and Tongue 

Creek - Highwood River Basin  (J.D. Mollard and Associates Ltd. 1991) 
 
Each of these reports contains some information about some potential reservoir sites.  No report covers all 
potential sites and the amount of information varies from report to report. 
 
  The Application, in a section entitled Potential Storage Sites-Highwood River Basin, and 
various supporting reports, provides a list of previously identified potential reservoir sites (see Map 4.1) 
in the Highwood River basin (onstream and offstream).  These reports also provide preliminary 
information on cost, engineering feasibility and environmental considerations for sites selected as having 
the greatest potential for future development.  The following is a summary of the information received 
from the Applicant regarding alternative storage sites in the Highwood basin. 
 
 The Fish and Wildlife Division of AEP undertook an environmental pre-screening of all 
identified sites.  This review determined that the three Highwood River sites (1, 2 and 3), the Pekisko 
Creek site (6) and the Cataract Creek site (11) were unacceptable.  A dam at any of these locations would 
obstruct migration patterns of local and Bow River trout populations.  The Highwood River valley and 
south Pekisko area also provide significant wildlife habitat and are also two of the province’s most 
important ranges for elk.  Cataract Creek is considered a unique watershed with high environmental and 
fishery values.  The pre-screening review also determined that the lower Stimson Creek site (7), the 
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Sheppard Creek site (10), and the Baril Creek site (13) are unfavourable because of potential negative 
impacts these storage reservoirs would have on wildlife and fish habitats. 
 
  The most favourable sites from an environmental perspective were those on Tongue 
Creek and upper Stimson Creek.  Each site was considered to have fewer negative impacts on fish and 
wildlife habitat than the other identified sites.  The four sites selected based on the environmental pre-
screening were two sites on Tongue Creek (4 and 5), one site on Stimson Creek (8) and one site on Bull 
Creek (12).  To assess the technical merits of these sites, information was compiled on dam height, 
storage capacity, reservoir area, site topography, geotechnical and design information, costs, and 
environmental considerations.  A summary of this information in provided in Section 18 of the EIA 
prepared by APWSS.  Pertinent hydraulic data for the four study sites are shown in Table 4.13 and a 
summary of other characteristics is provided below. 
 

• Geological conditions for Tongue Creek Sites 4 and 5 include sands and gravels in 
the valley bottom and in adjacent uplands.  These deposits are extensive and 
permeable, and could have a significant bearing on reservoir leakage.  Geological 
limitations appear to be of less concern at the Bull and Stimson creek sites. 

• Although there is no significant fisheries habitat at the Tongue and Stimson creek 
sites, cutthroat trout are known to use Bull Creek. 

• Water releases from storage at the Bull or Stimson creek sites would be most 
beneficial to the Highwood River.  These sites are located closer to the headwaters so 
higher flows would occur on most of the river, while releases from storage at Tongue 
Creek would only benefit the lower reaches of the river. 

• Reservoir fisheries could be created at the Bull or Stimson creek sites. 
• Impacts on wildlife and wildlife habitat are predicted to be minimal at the Stimson 

and Tongue creek sites.  Bull Creek has an abundant ungulate population. 
• Kayaking and canoeing are popular at locations along the Highwood River in the 

vicinity of the Bull Creek sites. 
 

An assessment of historical resources has not be conducted at any of these four sites.  
 
 Based on evidence presented at the hearing, the Panel identifies the following evaluation 
criteria for the consideration of storage alternatives in the Highwood basin.  
 

• Highwood River on-stream storage is not acceptable due to conflicts with fisheries 
requirements.  

• Total reservoir capacity must be equivalent to or larger than the Super Expanded 
Squaw Coulee site.  

• The cost of developing storage must be equivalent to or less than the Super Expanded 
Squaw Coulee site expressed on a cost/acre foot basis. 

• Predictions concerning water quality effects on the Highwood River should not show 
any significant adverse effects.  

• The outlet to Highwood River from the storage site is located above the Little Bow 
diversion at the Town of High River. 

• The social impacts should be less than or equal to those associated with the Super 
Expanded Squaw Coulee Reservoir. 
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Map 4.1  

GHWOOD 
TABLE 4.13 

PERTINENT HYDRAULIC DATA FOR ALTERNATIVE STORAGE SITES IN THE HI
BASIN 

  
Dam Tongue 

Creek Site 5 
Tongue 

Creek Site 4 
Bull Creek 

Site 12 
Stimson Creek Site 8 

Storage Capacity dam
 ) 

3 

(acre feet) 
9,800 

(7,900) 
20,000 

(16,200) 
20,000 

(16,200) 
8,700 

(7,100
Firm 
 

Annual Yield dam3

(acre feet) 
10,000 
(8,100) 

18,000 
(14,600) 

17,000 
(13,800) 

4,050 
(3,300) 

Top o
 

f Dam Elevation 
(m) 

1,063.7 1,063.7 1,313.5 1,237.0 

Full Supply Level (m) 1,060.7 1,060.7 1,310.5 1,234.0 
Servi
 

ce Spillway Design 
Flood cms (cfs) 

98 (PMF) 
(3,450) 

85 (1:1000) 
(3,000) 

218 (PMF) 
(7,700) 

90 (1:1000) 
(3,150) 

Emer
 Design Flood cms (cfs) 

N/A 800 (PMF) 
(28,200) 

N/A 380 (0.5 PMF) 
(13,400) 

gency Spillway 

Low Level Capacity 
 cms (cfs) 

4.2 
(150) 

4.2 
(150) 

4.2 
(150) 

4.2 
(150) 

Diver
River
 

sion From Highwood 
 To Fill Reservoir 

cms (cfs) 

5.7 
(200) 

8.5 
(300) 

8.5 
(300) 

(Pumping) 

N/A 

PMF refers to flows expected at probable maximum flood.  Source:  APWSS 
 
  The Panel makes the following observations regarding the sites presented as alternatives for
storage in the application (See Table 4.1.4).  The Panel recognizes that these observations are based on prelimi
data.   

TABLE 4.14 

 
nary 

COMPARISON OF ALTERNATIVE STORAGE SITES IN THE HIGHWOOD BASIN 
 

 Dam Site Description Tongue 
Creek 
Site 5 

Tongue 
Creek 
Site 4 

Bull 
Creek 
Site 12 

Stimson 
Creek 
Site 8 

Squaw 
Coulee 

Expanded 

Squaw 
Coulee Super 

Expanded 
Approxim
(feet) 

17 17 35 18 19 20 
5) 

ate Dam Height m 
(56) (56) (115) (59) (62) (6

Reser
ha (ac

voir Area 
res) 

160 
(395) 

265 
(655) 

220 
(545) 

180 
(445) 

115  
(284) 

210 
(519) 

Storage Capacity dam3 (acre feet) 9,800 
(7,900 

20,000 
(16,200) 

20,000 
(16,200) 

8,700 
(7,100) 

6,380 
(5,175) 

16,200 
(13,125) 

Firm 
feet) 

8 
56) 

Annual Yield dam3(acre 10,000 
(8,100) 

18,000 
(14,600) 

17,000 
(13,800) 

4,050 
(3,300) 

9,872 
(8,003) 

19,92
(16,1

Capit
(milli

al Cost 
on 1991 $) 

$12.5 $22.1 $57.0 $17.5 $7.1 $15.7 

Annu
Main

al Operation and 
tenance Cost (thousand $) 

$125 $221 $570 $175 $71 $157 

Cost per Unit of Storage $/dam3 
($/ac-ft) 

$1,275 
($1,570) 

$1,105 
($1,360) 

$2,850 
($3,515) 

$2,010 
($2,480) 

$1,113 
($1,372) 

$969 
($1,196) 

Cost per Unit of Firm Annual 
Yield $/dam3

($/ac-ft) 

$1,250 
($1,540) 

$1,228 
($1,515) 

$3,353 
($4,135) 

$4,321 
($5,330) 

$719 
($887) 

$788 
($972) 
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Source:  APWSS 
 
 The Panel notes that, as presented, the development of storage at the Tongue Creek sites 
would involve diverting and storing water from the Highwood River and then returning it to the 
Highwood via Tongue Creek.  Tongue Creek enters the Highwood River below the Town of High River 
and downstream of the Little Bow diversion works.  APWSS indicated that Tongue Creek sites would 
only be useful for supplementing the flows in the Highwood River downstream of High River.   
 
 It was the Applicant's opinion that the water stored at Tongue Creek Site 4 could not be 
returned to the Highwood above the point of diversion to the Little Bow River or to Squaw Coulee.  
Therefore, no conceptual plans or cost estimates for a return canal or pipeline to the Highwood River 
above or at High River were provided.  Further, APWSS acknowledged that, because return flows from 
the Tongue Creek sites would enter the Highwood River below the existing diversion works, they are not 
as attractive as the Squaw Coulee site for water management purposes.   Storage at the Squaw Coulee 
site provides more flexibility because stored water can be directly released to Mosquito Creek and the 
Highwood River.  However, the citizens of Baker Creek felt that the APWSS had undertaken insufficient 
investigation of the location of return canal facilities to the Highwood River.  Further investigation of this 

atter is required. 

the other sites.  
eotechnical issues at the Tongue Creek sites may make them less desirable than the Squaw Coulee site.  

 
ome 

ll the alternative sites identified in the Highwood basin, the Stimson Creek Site 8 

The Panel has already concluded that additional storage is required for the Highwood 
 it is 

cation 
 

 

emands.  In this context, the Super Expanded Squaw Coulee Project and other storage options, such as at 

m
 
 There are other reasons why Squaw Coulee storage may be preferable to 
G
As shown in Table 4.14, Tongue Creek Site 4 is slightly larger than the Squaw Coulee site in terms of 
total storage but the costs per unit of storage are 14 per cent higher at $1,360 versus $1,198 per acre-foot 
of storage.  The storage capacity at both Tongue Creek Site 5 and Stimson Creek Site 8 appears to be too
small unless they are considered in combination with another reservoir.  Bull Creek appears to have s
significant environmental constraints and its capital costs appear to be prohibitive.  It is the opinion of 

PWSS that, of aA
presents the best alternative to the Squaw Coulee Reservoir.  However, Squaw Coulee is capable of 
storing almost twice as much water and costs almost half as much on a dollar per acre-foot of storage.   
 
 From the evidence currently available to the Panel, it appears that Squaw Coulee is the 
best single site for creating storage for the Highwood basin, taking into consideration storage capacity, 
location, environmental effects, cost, and water management flexibility. The major drawback with the 
Super Expanded Squaw Coulee Reservoir, as identified by the various interveners, was its social and 
environmental impacts. 
 
 
basin.  The Panel also concludes that, after having considered the available storage sites in the basin,
possible to develop additional storage for the Highwood basin.  The Panel concludes that the Super 
Expanded Squaw Coulee Reservoir would provide sufficient storage to remedy the current over-allo
of water during low flow events.  This site would also meet the basic principles of the development of a
sustainable water resource project, having regard to waters rights, environmental effects, and capacity to 
meet almost all currently identified future demands for water.  Having accepted the need for additional 
storage for the Highwood basin to meet current water demand, the Panel adopts a perspective that a series
of storage opportunities may ultimately evolve in the basin over the long term to meet future water 
d
Tongue Creek and Stimson Creek Site 8, are all possibilities that need to be examined now. 
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4.4.3.3 Further Investigations of Storage Options Required  
  
 The Panel acknowledges that information deficiencies regarding alternative sites and the 

uper Expanded
onclusion at th  directs 

 
nel 

outes 

al development when less disruptive, equivalent 
lternatives may exist.  

t 
ment plan for the Highwood River basin that would seek means to improve 

ow and quality in the lower Highwood River and reduce water supply deficits to existing, licensed 
rigation users.

f 

 

lan.  The draft terms of reference described the nature and extent of planning that AEP would undertake 
 response to th

tle Bow River basin as part of the Highwood basin plan.  Again it was indicated that this 
n the results of the NRCB's review of the Little Bow Project/Highwood Diversion Plan. 

n.  

S  Squaw Coulee Reservoir are sufficient to preclude this Panel from coming to a definitive 
c is time regarding the expansion of the Squaw Coulee Reservoir.  The Panel
APWSS to update the comparative analysis of the sites available for meeting the storage needed (Note 
Board Order 9601-1).  This analysis should include the Super Expanded Squaw Coulee site, the Tongue 
Creek Site 4, and Stimson Creek Site 8, and show comparative data regarding environmental, social and 
economic effects.  This assessment must be conducted in sufficient detail to allow a Panel to conclude
whether or not the Super Expanded Squaw Coulee Project is in the public interest.  Therefore, the Pa
further directs APWSS to complete the assessment of the environmental, social and economic effects of 
the Super Expanded Squaw Coulee project.  Public consultation is required as an integral part of the 
further analysis and assessment.  Particular attention should be directed toward finding appropriate r
for return flows to the Highwood using pipelines, since the Panel sees little merit in the further 
consideration of a large canal through a country residenti
a
 
 

4.4.5  Highwood River Basin Water Management Plan 
 
 The need for the Highwood River Basin Water Management Plan (HMP) was recognized 
in January of 1991.  The evidence before the Panel indicates that, at that time, AEP made a commitmen
to develop a water manage
fl
ir    
 
 In December 1993, AEP released draft terms of reference for a HMP.  The draft terms o
reference were intended to serve two purposes.  In the short-term they were to provide information to the 
NRCB on the scope of basin planning that AEP would undertake in the basin.  In the longer-term the draft
terms of reference were intended to provide the basis for a public discussion of how to develop a basin 
p
in e recommendation for a Highwood basin plan.  AEP clearly indicated in 1993 that the 
HMP would not proceed until the NRCB had made its recommendations on the Little Bow 
Project/Highwood Diversion Plan and public comments on the terms of reference were taken into 
account. 
 
 The draft terms of reference for the HMP identified a number of objectives.  These 
objectives included identification and assessment of methods for improving management of surface and 
groundwater in the Highwood River basin, sustaining healthy aquatic and riparian ecosystems, and 
ensuring an adequate supply of good quality water for all uses.  The proposed terms of reference were 
based on a key assumption that a plan for diverting water to the Little Bow River basin would be adopted 
and implemented.  It was also recognized that it would be desirable to examine some water management 
issues in the Lit

ould depend ow
 
 The draft terms of reference identified a number of water management issues and 
concerns that need to be addressed in the HMP.  These issues and concerns were identified during the 
Highwood River IFN study and the development of the Little Bow Project/Highwood Diversion Pla
These issues included: water supplies for irrigation in the Highwood River basin; instream flow needs for 
fish, recreation and environmental protection; physical alteration of fish habitat including restoration and 
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improvement of habitat; water quality maintenance; impacts of future industrial development; impact
population growth; institutional changes for allocating water; water conservation; and impacts of cha

s of 
nges 

 management of the Highwood River basin on the Bow River. 

 

ent 

 public consultation, and open and co-operative 
mmunications.  AEP envisioned that the HMP would include: guidelines for water conservation in the 
sin; reach-specific water quality objectives; water allocation guidelines; instream flow needs and 

ncing recreational opportunities; and 
uideli

n Plan 
 

view process w ghwood River and would assess 
the acceptability  od River basin at Squaw Coulee.  
No one anticipa  t
report presented  1
 
 evident that most parties believed that 
APWSS had no o
further investiga n re an 
cceptable diversion plan 

 

o the hearing, AEP clearly indicated that it expected the Panel to deal 

e 
n of storage at Squaw Coulee and other storage opportunities in the 

ighwood River basin; instream

nt issues associated with low flow events in the Highwood River.  
iversion plans compatible with the concept of sustainable development are required and fully satisfying 

in
 
 AEP indicted that it would initiate the HMP after the NRCB had made its 
recommendations regarding the Little Bow Project/Highwood Diversion Plan and would take a minimum
of two years to complete. Development of water management planning for the Highwood River basin 
would require the co-operation and participation of numerous individuals, organizations and governm
agencies, so AEP proposed that a management structure would be established at the beginning of the 
planning process.  The roles, responsibilities and linkages among the various participants would be 
defined to ensure workable solutions, effective
co
ba
allocations for critical reaches; guidelines for maintaining and enha

nd use g nes as they relate to water management. la
 
 Throughout the public hearing conducted by the Panel, various parties made extensive 
reference to the HMP.  When the Highwood River Basin Water Management Plan was first proposed in 
1991, there was an expectation that the Application for the Little Bow Project/Highwood Diversio

ould have been reviewed by the NRCB within a year or two.  It was also expected that the NRCBw
re ould determine the diversion plans for works on the Hi

 Highwo of the development of off stream storage in the
ted hat the NRCB hearings would begin years later in the fall of 1997 with a decision 
 in 998. 

During the course of the hearing it became 
t pr vided an acceptable diversion plan.  It also became evident that most parties believed 
tio  of storage opportunities within the Highwood River basin was required befo

a could be approved.  Because APWSS failed to resolve the issue of the diversion 
plan and to provide a conclusive solution in response to the need for additional storage for the Highwood 
River basin, many parties viewed the HMP as a possible means of resolving these outstanding issues.  
 
 However, prior t
with the diversion plan and the need for storage in the Highwood River basin before it would initiate the 
HMP.  AEP acknowledged that the terms of reference for the HMP would be altered substantially if the 
Application is or is not approved.  In their closing remarks, AEP indicated that specific water supply 
issues raised in the hearing  would be considered in the proposed basin plan.  These specific water supply 
issues included: fully meeting the Highwood River summer instream objective; establishing and meeting 
the Highwood River winter instream objective; providing additional flows in the Little Bow basin to 
benefit water quality in the Little Bow River and Mosquito Creek; and supplying future uses along the 
Highwood River.  AEP identified some measures that could address these issues within the context of th
HMP, specifically: the expansio
H  works to improve fish habitat; and non-structural measures such as water 
right transfers. 
 
 The Panel has a number of concerns about deferring decisions on diversion plans and 
additional storage to the HMP.  The Panel believes that the operation of the proposed diversion works on 
the Highwood River is fundamental.  The evidence before the Panel is compelling with respect to the 
need to resolve water manageme
D
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the three criteria adopted by the Panel (namely, respecting existing water rights, observing IFN, and 
meeting current and future needs) will require the development of storage for the Highwood basin.   
 
 The Panel believes that these matters are relevant within the context of the curre
Application.  Therefore, the Panel has decided that it will n

nt 
ot defer consideration of the need for storage 

nd associated diversion plans during low flow periods to the HMP.   The Panel will require APWSS to 
ork on these st l fully recognizes that it is adopting an 

pproach to these matters that is contrary to the recommendations made by some parties during the 
hearing. The Pa  a
since lengthy delays arties have made a significant investment in bringing 
these issues and
 
 

4.4.6  Panel Directions for Future Work 
 
 The onsideration of the Diversion Plan and Expanded 
Diversion Plan. r 
in the Highwood be e basic criteria of a sound water management project.  
Specifically, the n n plan should ensure that: 
 

• veyance flows are maintained in both the upper Little Bow River (0.85 
to 1.13 cms or 30 to 40 cfs) and Lower Mosquito Creek (0.57 to 0.85 cms or 20 to 30 
cfs). 

ly reserving water for future requirements. 

 

 months of 
on report.  This information is required so that a Panel can complete the review 

 the 

nt of 
he 

a
w orage alternatives now.   In doing so, the Pane
a

nel lso recognizes that there is a public interest in the early resolution of these matters 
 have already occurred and all p

 the project before the Panel. 

 Panel has decided to defer c
  However, the Panel further requires that the diversion plans for the management of wate

 developed to meet th
 Pa el believes that the objectives of a revised diversio

• The IFN is observed at all times in the Highwood. 
• Existing licence commitments are upheld. 

Adequate con

• Known future demands are met. 
• Consideration is given for possib

 
 The Panel requires that the diversion plans for the Highwood diversion works be revised 
to reflect the improved flexibility that would result from developing storage for the Highwood basin.  
Additional modelling is required to demonstrate the degree to which the above criteria can be met under
various low flow scenarios. 
  
 The Panel requires that the completed assessment of the environmental, economic and 
social effects of the Super Expanded Squaw Coulee Reservoir, including the comparative analysis of 
alternative storage sites and a revised diversion plan, be filed with the NRCB/CEAA within 12
he release of this decisit

and issue a decision on the Expanded Squaw Coulee Reservoir, and the diversion plans for the Highwood 
River.  The Panel also requests that the Highwood Preliminary IFN be updated at an early date so that the 
consideration of the Super Expanded Squaw Coulee Reservoir or other alternatives is undertaken in

ost current scientific context. m
 
 The Panel requests that the additional information required to complete their review be 
filed with the NRCB/CEAA and Alberta Environmental Protection.  The Alberta Director of 
Environmental Assessment will then be in a position to confirm that the supplemental information filed 
with the NRCB is, in his opinion, suitable for the purposes of further public review of this compone
the Application.  The Board has issued an Order regarding this supplemental information.  A copy of t

rder is found in Appendix C.  O
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 The Panel also requires that the detailed process plan for completing the HMP be f
with the NRCB/CEAA for public discussion and consideration at a public hearing that will be needed 
when the additional information to complete the review is filed.  The process plan for the HMP should be 
developed recognising the need for storage.  The Panel believes that the three criteria should be 
considered in developing the detailed HMP process plan:  
 
 Additional criteria to be considered include:  
 

• The Highwood River Basin Management Plan must include the upper Little Bo

iled 

w and 
lower Mosquito Creek basin.  

• The planning process must strive for balanced and representative public consultation 

 for 

ed. 

ust be considered in the context of the Bow 
River basin. 

 
 

4.4.7  Concluding Comments  
 
 The Panel has given detailed consideration to the overall nature of water management in 
the Highwood River and Little Bow River basins.  The three-component project, which consists of the 
Highwood diversion works and canal, Little Bow River Reservoir and Clear Lake diversion works and 
canal, appears to respect riparian rights and water licenses, meet basic environmental criteria, and meet 
current and future demands for water.  On a preliminary basis, the Panel concludes that the three-
component project does meet the three basic criteria of sustainability adopted by the Panel.  Therefore, in 
the opinion of the Panel, the Highwood diversion works and canal, Little Bow River Reservoir and Clear 
Lake diversion works and canal, warrant detailed consideration of their social, economic, and 
environmental effects. 
 
 The proposed diversion plans, however, do not meet the three basic sustainability criteria 
adopted by the Panel.  The Panel has serious concerns about the Diversion Plan and the Expanded 
Diversion Plan, and has concluded that the plans, as proposed, would not be in the public interest. 
 
 The Panel has also concluded that storage is required in the Highwood River basin in 
order to achieve sustainable water resources development.  The Panel has considered the potential role of 
the Expanded Squaw Coulee Reservoir in meeting the need for storage.  The Panel has concluded that the 
amount of storage offered by this alternative would be insufficient to meet current demands.  
Consequently, the Panel has decided not to give further consideration to the social, economic, and 
environmental effects of Expanded Squaw Coulee Reservoir described in the Application. 
 

with an independent facilitated process.  
• The plan must address all sources of pollutants including non-point agricultural 

sources and Frank Lake outflows.  
• Significant future development in the basin and associated growth and demand

water must be anticipated.  
• Fisheries management considerations, including the need for habitat improvement, 

must be addressed.  
• The winter IFN requirements must be addressed.  
• The need for IFN for the Little Bow River and Mosquito Creek must be re-examin
• Flood protection and planning must be considered. 
• The role of the Highwood River basin m
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 The Panel has also concluded that, having considere
additional storage can be developed in the Highwood basin.  The Panel further concludes that 

d available sites in the basin, 
the Super 

xpanded Squaw Coulee Reservoir would provide sufficient storage to remedy the current over-allocation 
of water during 

sion regarding the potential impacts of expanding water storage in Squaw Coulee 
eservoir.   

 

e 

, 

omparative analysis with alternative storage sites, and a revised diversion plan be filed with the 
RCB/CEAA w

E
periods of low flow in the Highwood River.  The Super Expanded Squaw Coulee would 

meet the basic principles of the development of a sustainable water resource project, having regard to 
water rights, environmental effects, and capacity to meet almost all currently identified future demands 
for water.  However, at this time, the Panel acknowledges that there are information deficiencies in the 
evidence and deficiencies in the public process.  These deficiencies preclude this Panel from coming to a 
definitive conclu
R

 The Panel has deferred consideration of the public interest with respect to the Squaw 
Coulee component of the Application pending the receipt of additional information which assesses th
environmental, social, and economic effects of a Super Expanded Squaw Coulee Reservoir and other 
alternatives.  The Panel has also deferred further consideration of the public interest regarding the 
diversion plans, pending receipt of a revised diversion plan that may be more flexible as a result of 
developing storage for the Highwood basin.  The Panel requires that a completed assessment of the social
economic, and environmental effects for the Super Expanded Squaw Coulee Reservoir, including a 
c
N ithin 12 months of the release of the Panel’s decision report.  The assessment should 
include a balanced and representative public consultation process plan involving an independent 
facilitated consensus building and decision-making process. 
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5. ENVIRONMENTAL EFFECTS 
 

The proposed three-component Project is intended to improve water supply by diverting
and storing water in the proposed Little Bow River Reservoir and Clear Lake.  It would also result in a 
variety of environmental effects, some of which are positive and some of which are negative. This section
of the report discusses the environmental effects of the proposed three-component project that are relevan
to the Panel’s deliberations, particularly water quantity and quality, fisheries, vegetation and wildli
soils and lands. 
 

 

 
t 

fe, and 

he Panel recognizes that the nature and extent of impacts of proposed developments 
depend on the state of ecosystems and their components at the time a development takes place. During the 

 Panel heard of evidence about historical, current and possible future states of the lower 
ive r and Mosquito Creek basins.  As discussed in Section 4, the 

Panel understands that these basins have been subject to numerous impacts since settlement and that some 
of the impacts h e 

t 
ssure.   

environmental effects of a project must include consideration of cumulative effects because project 
impacts do not o cu

 
so 

at the fundamental properties of 
ecosystems and populations of living organisms make predicting responses to impacts difficult or 
impossible.  The a

 
f 

 he Panel intends to examine the effects of the proposed three-component project on the 
various compon ts  

 

the 
 

ny 
t would 

T

hearing, the
Highwood R r, the upper Little Bow Rive

av been severe.  The riverine ecosystems have not always returned to a state similar to 
that which existed at the time of impact. Increasing water demands have placed the aquatic environmen
of the lower Highwood River, the upper Little Bow River and Mosquito Creek basins under pre
 
 In past decisions, the NRCB has taken the view that examination of potential 

c r in isolation from the many other effects influencing ecosystems and their 
components.  This approach is clearly warranted in the current joint review, given the historical 
development of the lower Highwood River, the upper Little Bow River and lower Mosquito Creek basins,
and the relatively high water demands to which the aquatic ecosystems are subjected.  The Panel is al
aware that most development projects give rise to indirect or secondary impacts in addition to the direct 
or primary impacts. 
 

In past decisions, the NRCB has recognized th

 P nel 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 arrived at qualitative
assessments of the risk that ecosystems will undergo changes of state and has examined the potential o
management measures to control or avoid unwanted changes.  Naturally, the Panel is most concerned 
about the risk of large, potentially undesirable changes that may be difficult or impossible to reverse. The 
Panel believes that the approach the NRCB has adopted in past decisions is appropriate to its examination 
of that risk. 
 

T
en  of the regional ecosystem that would be most affected by the project.  The discussion

will also highlight the environmental consequences of the current situation in which the scarce water 
resource has been over-allocated.  It will then consider the effects of the project as a whole in terms of
cumulative effects of the proposed project in the Little Bow River, lower Mosquito Creek, and lower 
Highwood River basins.  
 
 In assessing environmental effects the Panel has put its mind to the significance of 
residual environmental effects after having considered mitigation measures.  The CEAA requires the
Panel to consider measures that are technically and economically feasible and that would mitigate a
significant adverse environmental effects of the project.  Whenever the Panel concludes the projec
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ically feasible. 
 

 
 

 In the following discussion the Panel will attempt to assess the effects of the three-
omponent project on  surf

tic and municipal purposes.  The 
anel believes that such flows are inadequate and inappropriate. Earlier in this report the Panel requested 

 be filed with the Panel.  Therefore, effects of the Diversion Plan and the 
 Dive  at this time.  The Panel defers review of environmental 

ate n until the requested information is received.  The Panel 
xpects that a panel review of these matters will be completed before the enlarged 8.50 cms (300 cfs) 
iversion works on the Hig

ain assumptions in reviewing the effects of operating the three-component project 
me that the most serious water quality impacts in the Little Bow 

River will occur during low flows while the Highwood River diversion works are operated in accordance 
e similar to those predicted by the Applicant in the 

nvironmental Impact Assessment within the accuracy of model predictions.  Water quality during low 
ows may impr

rophication 
vels.  The Panel notes that reservoir modelling was not done to predict the net water quality effects 
sulting from h

anel expects that water quality monitoring will continue throughout the project 

cause a significant adverse environmental effect, this report will clearly state that conclusion and assess 
mitigation measures along with habitat compensation plans that are technically and econom
 

This environmental section of the decision report will focus on the concerns expressed 
throughout the public hearing regarding water quality and aquatic ecosystems with special emphasis on 
fisheries.  It will also focus on prairie terrestrial ecosystems including vegetation, wildlife, soils and land 
capability.  In examining environmental effects the Panel will have regard for the need to enhance water 
supply while maintaining water quality; the need to conserve existing aquatic, riparian, grassland, 
wetland, and terrestrial ecosystems; and the need to retain and maintain the support and involvement of 
the area community in achieving environmental protection. 

5.1  Water Quality 
 

c ace and groundwater water quality.  Surface waters include the Little Bow 
River, the Little Bow River Reservoir, Mosquito Creek, Clear Lake, and the Highwood River. 
Groundwater includes surficial aquifers adjacent to and hydraulically connected to the identified surface 
water bodies, with emphasis on the upper Little Bow region, Clear Lake, and Little Bow River Reservoir.  

 
 The Diversion Plan proposed by the Applicant contemplated reducing flows in the 

upper Little Bow River to the minimum required for conveyance, domes
P
that revised diversion plans
Expanded rsion Plan will not be considered
effects associ d with the revised diversion pla
e
d hwood River are ready to operate. 

 
 The Panel expects that the revised diversion plans will provide a stable and adequate 

flow in the upper Little Bow River during low flows.  There may be a period (while additional storage is 
being developed for the Highwood River basin) during which it may be necessary to operate the expanded 
Highwood River diversion works under the current (1994) guidelines during low flows.  The Panel will 
therefore make cert
during low flows. The Panel will assu

with the 1994 guidelines. These effects would b
E
fl ove when a revised diversion plan is implemented. 

 
 The 1994 guidelines provide higher flows in the Little Bow River during low flows 

than the minimum flow proposed by the Diversion Plan.  The beneficial freshening effects of higher flows 
in the Little Bow River may be accompanied by a proportionately increased transport of nutrient and 
sediment loads into the Little Bow River Reservoir, thereby slightly altering predicted eut
le
re igher summer flows in the upper Little Bow River in conjunction with the flushing 
impacts expected from tripling the diversion rate during the spring freshet.  The Panel accepts that 
modelling this scenario would likely not provide definitive information on water quality, but would 
predict a range of expected outcomes that would be indistinguishable within the context of annual 
variations.  The P



implementation phase and that AEP would make any necessary operational adjustments to ensure that any 
risk asso ed with the somewhat higher flows during the low flow season is addressed.  
 
 The Panel believes that adoptin e 1 ssment of 
water quality effects during low flow events reflects  se  t n the 
Little Bow River, and a risk-managed approach to assessing these effects in the Little Bow River 
Re o anel would be in a position to confirm the assessment of the nature and magnitude of these 
effects when the future review of the revised diversion plans has been completed.  Depending on the 
informa a pa may draw similar or different conclusions, but this Panel 
does not expe ffects to be as med in the current 
as
 
 

5.  ter  C eria
 
 The Applicant evaluated water quality by comparing predicted results to use-specific 
wa u jectives define  the Bow River Water Quality Task Force (1991) and current 
provincial and federal guidelines.  The multipurpose uses considered were municipal and domestic 
drinking s ul  and p n  a v
ec m conservation.  Negative impacts were reported as major if results exceeded water quality 
cr  and or if results degraded water quality but did not exceed water quality criteria.  The water 
quality criteria used in the Applicant's assessment are described below. 

1 Drinking Water Criteria 

 is generally acknowledged that good quality drinking water can be produced from 
alm  a o e vided the appropriate purif on technology is use s a result, the 
dr g Appl l ni of  water 
qu  for domestic and municipal supply.  Three levels of raw water quality were defined: Level 1 - high 
qu , Level good to moderate quality, Level III - poor quality.  Each successive level indicates that 
th ay be a need for more advanced and costly treatment to bring the quality up to Canadian Drinking 
W G  
 

5.1.1.2 Environmental Criteria
 
 The Applicant used different environmental within 
th tl R efl e gh  
Highwood River, criteria were defined for cold-water sport fish by the Fish and Wildlife Division of AEP. 
Aquatic plant development was also considered.  Analyses in the Little Bow River basin included criteria 
for cold water and warm water ecosystems, wildlife, recr on thetic enjoymen i
Bo iver Water Q i sk ce.  ted ectiv e ized in Table 5
 
 In the Highwo iver inst te
di e en c i  tw t efish t
du  J  Au  c sudde  
could re eat ri ou
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TABLE 5.1 
SUMMARY OF SELECTED WATE BOW R VE W L S ORCE 

 
R QUALITY OBJECTIVES FROM I R ATER QUA ITY TA K F

Water Quality 
Parameter 

Domestic 
Supply 

Cold 
Water 
Ecosystem 

W  arm
Water 
Ecosystem 

Con  tact
Rec ion reat

Aesthetic 
Enjoyment 

Irrigation Livestock 
Watering 

Industrial 

 
Temper   22 2

 
 ature (º C)

   
9 

 
 

 
 

 
 

 
 

 

(mg/L) 
5 >   

 
 Dissolved Oxygen 

 
 

 
>6.

 
5.0 

  
 

  
 

Total P  
TP (mg

<0
<0
>0

 0.04  55 0.02 0.100 hosphorus 
/L) 

.010, 

.055, 

.055 

 0 0.0 5  

Ammon 2 0.11     ia (mg/L)  0.3   
Nitrate <10, >10    100  (mg/L)   
River A n
(g/m2 dr

200 75 200 200 quatic Pla
y wt.) 

ts  200  200 

River B
Chlorop m  100 

  
100 

  enthic 
hyll (mg/ 2)  

 
 

 
100

 
50 

 
100  100 

Lake/Rese
Chlorophy m3) 

<2, <
>25 

 
 

 
 rvoir 

ll (mg/
25,  

 
 
 

 
15 

 
25 

 
 

Total Diss olid
TDS (mg/

 
700 1500 

 
 olved S

L) 
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Fecal Coli
(counts/10

<10, 
00, 0 

    forms 
0mL) 

10-
>101

 200   

PH >6.5-  
<6.5-

9.0 8.5    8.5,
8.5 

9.0   

Turbidit <10, >10 50     y (JTU, NTU)   
Conductiv /cm)  

 
 
 

 
1.0 

 
 

 
 ity (mS   

 
 
 

 
 

Sodium A n R   4     dsorptio atio  
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 PROTECTION OF HIGHWOOD RIVER FISHERIES 

TABLE 5.2 
SUMMARY OF JULY/AUGUST WATER QUALITY CRITERIA 

 FOR
 

 
TEMPERATURE 

 
Rainbow Trout 
 

Acute - adult and fry 
 
daily maximum 24 º C 

 
Chronic - adult and fry 

 
7-day mean < 19 º C 

 
Mountain Whitefish 
 

Acute
 

 - adult daily maximum 22 º C 
 

Acute - fry 
 
daily maximum 24 º C 

 
Chronic - adult and fry 

 
7-day mean < 18 º C 

 
DISSOLVED OXYGEN 

 
Rainbow Trout and Mountain Whitefish 
 

Acute - adult 
 
daily minimum 4.0 mg/L 

  
Acute - fry daily minimum 5.0 mg/L 

 
Chronic - adult and fry 

 
7-day mean minimum 5.0 mg/L 

Source: Adapted from APWSS Application 
 

ria 

 
• Maintaining background water conditions within the range conducive to organism 

 local species are adapted; 

these objectives are a diverse plant and aquatic invertebrate community, 
.  

 In the Little Bow River basin, predicted water quality results were compared with crite
for ecosystems, and recreation and aesthetic enjoyment.  Ecosystem objectives are intended to protect 
aquatic life and maintain ecosystem integrity by: 

survival and to which the
 

• Preventing toxic effects of heavy metals, industrial chemicals and other human- 
caused pollutants; and 

 
• Controlling nutrients, principally nitrogen and phosphorus, to levels that do not 

promote rapid growth of algae and aquatic plants and associated changes in 
ecosystem structure (i.e. eutrophication). 

 
Two goals of  

and fish tissue with no unpleasant taste or odour which complies with guidelines for human consumption
Wildlife criteria are the same as aquatic ecosystem criteria. 
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xic 

 sodium to magnesium and calcium.  High levels of dissolved 
inerals and salts (TDS) inhibit water u

 

re no bioaccumulative contaminants or pathogenic 
acteria, low to m

91 and taken 

lity in the Little 
ow River basin required a succession of computer models. Expected weekly flow predictions from one 
odel (WRMM

sing 
                                              

 The objectives for recreation included: small risk of bacterial or viral infection, high 
degree of water clarity, no excessive weed or algal growth that is unsightly, no odour or oily sheen, and 
no hazardous chemicals. 
 
 

5.1.1.3 Criteria for Agricultural and Industrial Use 
 
 Water quality criteria for agricultural use were taken from the Bow River Water Quality 
Task Force.  Good irrigation water has low salt and trace metal content, herbicide levels that are non-to
to plant growth, no bioaccumulative contaminants or pathogenic organisms, low to moderate algal 
growth, and nutrient levels which do not stimulate nuisance plant growth in conveyance canals or 
irrigation pumpworks. 

 
 Salt content is an important variable impacting crop yields and soil productivity.  It is 
evaluated via a number of complementary measurements, including Total Dissolved Solids (TDS) in 
solution, expressed as mg/L; ionic conductivity expressed as mS/cm; and Sodium Adsorption Ratio 
(SAR), expressed as a calculated ratio of
m ptake by plant roots and can cause scale deposits on equipment.  
High SAR values can cause nearly irreversible damage to soil structure with concomitant loss of 
productivity.  Some crops are more tolerant to salts than others.  Soil type will also determine the relative
susceptibility of crops to harmful effects.  Surface waters available for irrigation usually have 
significantly elevated levels of TDS, conductivity, and SAR compared with natural rainfall which is 
“soft” with very low levels of dissolved minerals and salts. 
 
 The goals for livestock watering a
b oderate salt content, non-toxic levels of nitrogen, pesticides and trace metals, and 
nutrient levels which do not stimulate growth of toxic blue-green algae. 

 
 Industrial water quality criteria were designed to maintain low to moderate weed and 
algal growth so water withdrawal is not physically impaired.  Maximum permissible concentrations of 
river benthic chlorophyll and aquatic plants are the same as those for irrigation. 
 
 

5.1.2  Water Quality Modelling 
 
 Surface water quality data for the EIA were gathered in 1982, 1990, and 19
from historical AEP NAQUADAT records.  Some new evidence and updated modelling results were also 
received at the hearings regarding 1996 and 1997 water quality data.  Predicting water qua
B
m ) were fed into another model for water quality (WQRRS); these were then fed into 
another model for reservoir water quality (BETTER) and then into another for verification of trophic 
status (BATHTUB)2.   
 
 A WQRRS configuration of the Little Bow River (from the Highwood River to Travers 
Reservoir) and of Mosquito Creek (from the Squaw Coulee outlet to the confluence with the Little Bow 
River) was calibrated to 1990 conditions.  Water quality modelling of the Little Bow River u
   
2The acronyms are explained in Appendix E  
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-
m 
nge 

f reservoir levels and inflow-outflow regimes affecting water quality.  In addition to the use of the 
ETTER model

 
owever, with an accuracy of about ± 25-30  per cent, specific outcomes 

annot be determined with certainty.  Errors are introduced by gaps in the mathematical description of 
omplex biological processes, the use of literature values, surrogate reservoir data for calibration, 

 as biological reaction rates), numerous assumptions regarding the 
he project, and the propagation of error through the sequential 

nkage of models.  The Panel observes that since the modelling results are based on input data averages 
 analysis on water quality variables was 
nificantly worse are expected within the 

atural variability of seasons and years. 

ater 

, 

 to 

solved oxygen levels under natural flow 
onditions were also evaluated against the criteria. The degree of impact was measured in relative terms 
s the increment

 
 

r 
uatic plants, coliform bacteria, suspended solids, 

esticides/herbicides and heavy metals such as mercury were not explicitly modelled; instead predictions 
r the Little Bo

 an 

 

lennifer and Oldman reservoirs.  Qualitative predictions were used to evaluate coliforms. 
 

WQRRS was done for a single year using 1986 flow rate data to represent a recent average flow year, and 
1990 meteorological data.  APWSS felt it was impractical to simulate river water quality for the entire 38
year period of record processed by the distribution model WRMM.  A continuous 10-year period fro
1979 to 1988 was selected for BETTER and BATHTUB reservoir simulations to cover the normal ra
o
B  in the EIA, Clear Lake was also re-evaluated in 1997 using another model (WASP) and 
1997 water quality data, modelled over a 10-year simulation period of 1969-1979. 
 
 The Panel recognizes that the sequential linkage of models generates results that can be
useful indicators of trends.  H
c
c
estimates for some input variables (such
physical configuration and operation of t
li
they indicate average conditions that can be expected.  Sensitivity
not done.  Therefore situations that are significantly better and sig
n
 
 The focus of the Applicant's water quality assessment in the Highwood River was w
temperature and dissolved oxygen as they affect the fisheries in July and August, and to a lesser extent, 
the plant community because of its effect on dissolved oxygen.  The Applicant used regression models
developed from simulation modelling, to predict daily water temperatures and dissolved oxygen 
concentrations from air temperature, river discharge and aquatic plant biomass.  The predictors were 
derived from measured meteorological conditions, estimated weekly average natural flows from 1950
1988, and recent aquatic biomass measurements. 
 
 To evaluate impacts, these results were compared with the water quality criteria as 
defined in Table 5.2.  To provide a baseline, temperature and dis
c
a al exceedence of water quality criteria (the increase in the number of July/August days 
when water quality criteria were predicted to be exceeded compared to the number under natural flow 
conditions) and in absolute terms as the magnitude of the exceedence. 
 
 In the Little Bow River key variables evaluated included temperature, dissolved oxygen,
nutrients and total dissolved solids.  Temperature and dissolved oxygen results were presented daily from
May to October.  Nutrient and total dissolved solids results were presented as seasonal average values fo
spring and summer/fall.  Riverine pH, aq
p
fo w River were based upon scientific understanding of aquatic ecosystems. 
 
 The simulation models BETTER and BATHTUB were configured to the Little Bow 
River Reservoir and Clear Lake and calibrated with information from Crawling Valley Reservoir,
irrigation reservoir near Bassano.  These models were used to predict temperature, dissolved oxygen, 
nutrients, algal biomass (reported as chlorophyll production) and total dissolved solids.  Empirical models
were used to supplement this information in the prediction of algal biomass.  Mercury was predicted from 
a qualitative analysis of current water conditions in the region, particularly from observations made at the 
G
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 Groundwater modelling was n y of the project components because impacts 
w
hydrogeological data from gement regarding 
surface-groundwater interactions.  Predictions of pos ble impacts were of a qualitative nature only. 
 
 In the Panel’s view evidence presented during the hearing confirm odels 
are ppropriate available predictors of project effects on surface water quality under 
sou with anding so e variation s am
(w ar nput v les), the ctions d in but 
delivered consistent trends. 
 
 

5. ions 
 

5.1  the Little Bow r  
 
 consisting of 1996 and 1997 water quality samples and updated reservoir 
modelling showed that water quality in the Little Bow basin has deteriorated significantly  
ori s were reported  the full course of the Little Bow River and Mosquito 
Creek down to and including Travers Reservoir.  The Panel has considered the revised predictions of 
pro ironmental baseline, and then identified and assessed those effects arising 
fro ject.  The Panel heard that  project prove Ap tends 
to proceed with construction because it expe wate ity .  
Nu rave conce region ter qual oblem ot ed and 
urged the Panel to address this issue.  Table 5.3 summarizes key indicators at twelve sampling points in 
the ating the progress egrad of Highwood water as it travels down 
Mo  the Little Bow River to ravers eservoir. 
 
 pplicant states that current water quality in the Little Bow River is hard (median 
18 17), and s y buffered and rich in dissolve s. ally, 
ups ty reflected the excelle ions, and 
dow quality reflected cumulat point sour s.  
Lo reek, (a tributary to the Little Bow River), which ce unicipal sewage 
dis ia Nanton Creek, were considered in the original m historic
influences are the erosion of soil banks, and agricultural operations including inputs from cattle manure 
fro
 
 nd alkalinity a ally 
and ations genera am am 
of  the lowest concentrations are measured in sum  and 
variable in most seasons, though they are h pring.  Historically phosphorus and nitrogen 
con ufficient to support a l of plant production indicative of moderate 
enr ore recently, phosphorus le Lake outlet 

quite poor, with 

ot done for an
ere judged to be unlikely and/or minor and/or readily mitigable.  This was based on available regional 

 well–drilling logs supplemented with professional jud
si

ed the selected m
 likely the most a
thern Alberta climatic conditions.  Not

hich reflected different assumptions reg
st m in result ong different experts 

ding i ariab  predi  varie  degree, 

1.3 Baseline Condit

.3.1  Water Quality in  Rive

New evidence 
 since the

ginal EIA. Adverse impact  along

ject effects for this new env
prom the three-component  if the  is ap d, the plicant in

cts AEP to solve these regional r qual  problems
merous interveners expressed g rn if al wa ity pr s are n  address

 Little Bow basin, illustr ive d ation 
squito Creek and  T  R

The A
8 mg/L CaCO ), alkaline (pH 8.3

ali
trongl d solid  Historic

tream water qu
 

nt water quality of the Highwood River divers
ive pollution inputs from many point on-nstream water and n ce

adings from Mosquito C
 v

 re ives m
charged from Nanton odelling.  Other  

m feedlot and ranching operations.   

Concentrations of total dis lids asolved so re highly variable both season
 direction, especially downstre
mer.  Suspended solids are low

 longitudinally.  Concentr lly increase in a downstre
Mosquito Creek, and

igher in s
centrations were s  high leve
ichment.  M vels in the Little Bow River upstream of the Frank 

already exceed the phosphorus goal for domestic water supply.  Bacteriological quality is 
the highest coliform counts being found in the spring. 
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TABLE 5.3 
TOTAL PHO D SPHORUS LEVELS (MG/L) IN THE HIGHWOOD/LITTLE BOW BASIN AN

SELECTED WATER QUALITY OBJECTIVES 
 

Sampling Site Spring Summer/ 
Fall 

Winter Annual Mean* 
             +/- SD 

Highwood River 

Reach 3-5 from High River to Bow River 
confluence 

 
 

0

 
 

 
 

 
 

 
 

.04 0.03 0.11 0.05 +/- 0.11 

Upstream of High River 0.03 0.01 0.005 0.01  
Squaw Coulee Reservoir** 

Inflow from diversion canal 

 
0.04 

 
0.02 

  
 

Open water reservoir samples    0.03 +/- 0.01 
Mosquito Creek 

M1 upstream at #534  

 
0.06 

 
0.04 

 
0.16 

 
0.07 

 
+/- 0.08 

M2 Squaw Coulee tributary inflow 0.17 0.06 0.57 0.17 +/- 0.26 
M3 upstream of Nanton 0.25 0.08 0.33 0.16 +/- 1.41 
N1 Nanton Creek at Hwy. #2 0.16 0.13 0.31 0.17 +/- 0.06 
M4 at Nanton 0.32 0.18 3.55 0.83 +/- 2.5 
M5 at #529 upstream of LB 
  Confluence 

0.25 0.09 0.68 0.22 +/- 0.27 

Little Bow River 
Above proposed reservoir  
LB1 at Little Bow Canal 

 
 

0.17 

 
 

0.02 

 
 

0.01 

 
 

0.06 

 
 
+/- 0.15 

LB2 at Hwy. #2 0.09 0.02 0.10 0.06 +/- 0.07 
LB3 south of Frank Lake inflow 0.
  near #540 

07 0.03 0.05 0.04 +/- 0.3 

LB4 downstream at #533 0.  0.09 0.06 +/- 0.05 07 0.03
Below p
reservoir 
LB 5 at Carmangay 

0.07 +/- 0.07 
roposed      

0.10 0.05 0.09 

LB6 at inlet to Travers Reservoir 0.04 0.06 0.05 0.05 +/- 0.03 
Little 
Exhibit

Bow River 
 146*** 

7 
                             

 1996-9
                     Data                     

LB2 at Hwy #2  0.02  
Upstream of Frank Lake  0.03  
Frank Lake discharge  2.70  
South of Frank Lake  1.13  
LB4 downstream at #533  0.54  
Water Quality Objectives for Total Phosphorus (mg/L) 
Livestock Watering  < 0.100  
Domestic Supply (3 levels) < 0.010, < 0.055, > 0.055 
Aesthetic Enjoyment < 0.055  
Alberta Ambient Surface WQ  < 0.05    
Contact Recreation < 0.040  
Irrigation  < 0.025  

(EIA) 

Total Phosphor  

hypereutrophic water body 

us levels
above 0.1 mg/L indicate a 

*Mean values taken from EIA containing primarily 1982, 1990, 1991, 1992, and some 1994 data  
** Exhibit 18 Response to Federal Government Jan. 6, 1997 Request for Supplemental Information 
***Exhibit 146 Submission of AEP regarding Frank Lake Water Quality Strategy Progress Report Nov. 7, 1997 
Spring = April, May, June; Summer/Fall = Jul, Aug., Sept., Oct., Nov. ;Winter = Dec., Jan., Feb., Mar. 
SD = reported standard deviation 
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e Frank Lake wetlands treatment system.  Discharges into the Little Bow River 
om Frank Lake were observed in 1993, 1994, 1996, 1997, all considered wet, high runoff years. The 

ion.  

re 

 of 
ain 

er water of up to 2467 dam /yr (2000 ac-
/year).  Diversions during July and August are not permitted (see Section 6.4).  

 

ions in 

rank Lake wastes are organic in origin, the 
hosphorus is in a readily assimilated form, as confirmed by the high ratio of dissolved to total 

g has 

 
 A major new impact on water quality in the Little Bow River has been identified as 
unlicensed outflow from th
fr
Frank Lake conservation area is an important wildlife preserve maintaining diversity in the prairie reg
It is host to 194 species of vascular plants, one reptile, two amphibians, 168 bird, 16 mammal and two 
fish species.  Ducks Unlimited is licenced to operate the wetlands which receive treated agro-industrial 
effluent from Cargill, treated municipal effluent from High River, and inflow from the local tributary 
streams named Blackie and Mazeppa creeks. 
 
 The Town of High River contributes a higher annual volume than Cargill, but the mo
concentrated Cargill effluent contributes five times the phosphorus load as the town and is the single 
largest source of phosphorus in Frank Lake.  The local tributaries typically contribute about 15 per cent
the incoming phosphorus.  Ducks Unlimited is licensed to dilute the combined influent to maint
conditions suitable for wildlife by diverting of Highwood Riv 3

ft
 
 The main cause for concern regarding water quality is excess phosphorus.  Normally a
limiting nutrient, increasing phosphorus levels rapidly stimulate algal and aquatic plant growth, 
accelerating eutrophication.  Phosphorus levels greater than 0.1 mg/L create hypereutrophic condit
lakes.  The resulting rapid and prolific weed and algal growth would increase diurnal fluctuations in 
dissolved oxygen, causing stress to fish. Because the F
p
phosphorus at 0.85.  Measurements downstream of Frank Lake show phosphorus concentrations in the 
Little Bow River have increased 32 times over concentrations reported in the EIA and total loadin
increased by a factor of 40 times (Table 5.4).  
 

TABLE 5.4 
COMPARISON OF FRANK LAKE OUTFLOW AND LITTLE BOW RIVER  

AVERAGE NUTRIENT LOADING 
 

Total Phosphorus Total Nitrogen  
Water Concentration 

mg/L 
Load 
kg/day 

Concentration 
mg/L 

Load 
kg/day 

Little Bow River 0.02 2 0.28 27 
Frank Lake 2.90 78 3.05 83 
Little Bow R. 
downstream of Frank L. 

0.65 80 0.88 110 

Increase due to Frank L. 32 times 40 times 3 times 4 times 
Source:  Exhibit 146: Submission of AEP regarding Frank Lake Water Quality Strategy Progress Repo
Nov. 7, 1997 
 

rt, 

ost 

 

 Hearing evidence confirmed that discharges from Frank Lake occur naturally and are 
expected to continue on a periodic basis, on average about once every three years when net inflow from 
precipitation and runoff exceeds net evaporation.  Downstream impacts include greater difficulty and c
in water treatment at Vulcan and Carmangay, and noticeable adverse changes in water quality in the 
lower Little Bow River and in Travers Reservoir.  These chemical effects appear to have been intensified
by daily diversion cycling practices in which summer diversions from the Highwood River occur at night 
and are shut off during the day.  The fluctuating water levels in the Little Bow River cause aquatic plants 
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s do 

w 
tling pond to pre-treat its drinking water supply (water presently withdrawn from the Little Bow 

iver), unable to wait any longer for an alternative water supply from the proposed Little Bow River 
eservoir.  Both situations reflect ongoing difficulties with turbidity, algae and suspended solids in 

treating Little Bow water prior to any new effects caused by Frank Lake overflow, and any possible 
eria and 

arasites in drinking water are less efficient in the presence of suspended solids, and if organochlorine 

re 
o 

he Little Bow River may already impair water use 

 

l 

e of environmental degradation in the Little Bow 

iver sewage, H

 
 

 1/3 of the annual nutrient 
yed in Mosquito Creek.  Obviously the cumulative effects of non-point source agricultural 

to die off, and the decomposing vegetation feeds further eutrophication. Historic conditions indicated no 
impairment of aquatic life in terms of ammonia in the lower Little Bow River, while present condition
indicate this impairment. 
 
 During the hearing some of the recently increased water treatment costs reported by 
Vulcan were attributed by AEP to improving chronically insufficient clarification treatment rather than a 
specific response to treating the effects of Frank Lake overflow.  Carmangay has had to install a new ra
water set
R
R

effects caused by the project.  Added health risks arise since the disinfection processes to kill bact
p
carcinogens are generated by chlorination of water containing high levels of dissolved organic 
compounds released by algae and decomposing vegetation.   
 
 Data gathered in 1997 in the upper Little Bow basin also detected nitrate concentrations 
in groundwater that exceed the Maximum Contaminant Level (MCL) for drinking water.  Nitrates a
common indicators for human sewage, fertilizer runoff, and animal manure.  Measurements of depth t
groundwater suggested many of these shallow groundwater wells near the Little Bow River were 
hydraulically connected to the Little Bow River and anecdotal stories reported seasonally fluctuating 
water quality coincident with changes in river flows.  
 

Average water quality conditions in t 
during the open-water season. The Applicant identified a variety of factors that contribute to this 
observation.  Domestic and municipal water supply are affected by fecal coliforms and suspended solids
found throughout the basin, and by dissolved phosphorus in the lower Little Bow River.  Livestock 
watering does not appear to be impaired by current water quality conditions.  The use of water for 
irrigation is affected by aquatic plants, algae, and fecal coliforms found in the entire basin.  Maximum 
water temperature, minimum dissolved oxygen, and aquatic plants and algal growth affect cool water 
aquatic species.  Contact recreation and esthetic enjoyment are also affected by aquatic plants, algae, feca
coliforms and suspended solids throughout the basin. 
 
 In determining the baseline conditions, the Panel observes that numerous point and non-

oint sources have combined to create the present statp
basin. There are no firm indications that this trend will reverse before Clear Lake and Little Bow River 
Reservoirs would be filled. This poses a potential threat to the long-term success of the three-component 
project.  The present state of environmental degradation in the Little Bow basin remains a concern even if 
the project does not proceed.  Expectations for population and other growth in the region would suggest 
that the effects of municipal sewage and stormwater discharges and runoff from intensive agricultural 
practices would not abate unless corrective actions are taken.  This is environmentally unsustainable, 
similar to the current unsustainable situation with over-allocation of water. 
 

There is a great temptation to focus on known point sources such as Cargill effluent, High  
R igh River stormwater, Nanton sewage, and Frank Lake discharges as discrete targets 
which can be regulated and require no change in general public behaviour.  The Panel heard extensive 
evidence in this regard.  Although the Panel appreciates and considers necessary AEP’s commitment to
resolving Frank Lake discharges, it also observes from hearing evidence that the nutrient load from

anton, another point source widely recognized as significant, is approximatelyN
load conve
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Panel heard numerous public statements of concern 
flecting growing recognition of these effects and willingness to begin addressing them.  The Panel 

oving 

in 

.1.3.2 

ith 

g turbidity and relatively low nitrogen levels are thought to limit algal growth in this small 
ater body and help to maintain the oligotrophic status.  However downstream interveners with irrigation 

ystems near the
nt levels in 

osquito Creek downstream of Squaw Coulee.  

 Current water quality in Mosquito Creek reflects its prairie origin - extremely hard, 
es 

ownstream because of a number of influences, including discharge from Squaw Coulee and inflow from 
d 

 

 this 

 up to 125 times 

contaminants are also significant in this region.  The 
re
concurs that this is necessary.  The Panel is of the firm view that these other opportunities for impr
the baseline conditions merit serious immediate consideration: community remedial action in non-point 
source management is required in addition to any AEP regulatory directives addressing the point sources 
and any AAFRD educational programs such as “Cows and Fish” or other environmental programs.  Bas
communities and associations will need to work together to protect their local public interest in water 
quality. 
 
 

5 Water Quality in Squaw Coulee Reservoir and Mosquito Creek 
 
 Water in the existing Squaw Coulee Reservoir is moderately turbid and oligotrophic w
respect to algal growth, reflecting the high quality of diverted Highwood River water.  The reservoir is 
well mixed with little thermal stratification, high summer oxygen levels and low salinity levels. Levels of 
total phosphorus (0.032 mg/L) exceed those found in the Highwood inflow water (0.016 mg/L) 
suggesting re-classification as mesotrophic based on nutrient levels. The combined effects of light-
attenuatin
w
s  confluence of Mosquito Creek and the Little Bow River reported chronic and severe 
equipment plugging problems due to prolific algal and plant growth, reflecting high nutrie
M
 

alkaline (pH 8.1) and rich in dissolved solids.  Water quality is highly variable seasonally and chang
d
Nanton Creek.  Water quality is improved by Squaw Coulee discharges during the irrigation season an
degraded in winter by Nanton municipal sewage effluent.  During the spring and summer (April – 
September) water quality routinely meets irrigation criteria, with conductivity less than .8 mS/cm and 
SAR less than 2.  This includes the time frame during which proposed diversions into Clear Lake would 
occur.  A spring flush in April/May gives rise to a short-term spike in total dissolved solids, phosphorus, 
nitrogen and fecal coliforms from Nanton sewage discharge.  Bacterial contamination is moderate and
organic enrichment is moderate to severe.   
 
 Municipal sewage discharge from the Town of Nanton is a recognized contributor to
situation.  During winter there is no natural flow in Mosquito Creek and Nanton’s sewage discharge is 

ndiluted.  In spring and summer there is supplemental flow diluting Nanton’s sewage byu
so that there is no apparent change in downstream measured concentrations. During this time Nanton’s 
relative contribution is 1/3 of the total phosphorus load moving downstream.  Phosphorus levels in 
Mosquito Creek are consistently higher than irrigation guidelines (Table 5.3).  The Panel observes that 
baseline impacts from intensive livestock and agricultural runoff are already significant, with potential 
adverse impacts on downstream water quality in Clear Lake and Little Bow River Reservoir. 
 
 The Applicant presented evidence that average water quality conditions in Mosquito 
Creek currently impair water use during the open-water season in a manner similar to that found in the 
Little Bow River.  Factors limiting water use include fecal coliforms, suspended solids, dissolved 
phosphorus, aquatic plants, algae, water temperature, and dissolved oxygen. 
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.1.3.3 Water Quality in Clear Lake 

r 

00 per cent fish 
ortality.  Hearing evidence attributed the dry

  
etlands ranged from similar values to much higher values with conductivity of 8.5 

S/cm and salinit gen can 

Clear Lake was described as the most important and only local area for recreation and 
ildlife.  Groundwater near Clear Lake was reported to be excellent by local residents.   

.1.3.4 Water Quality in the Highwood River Downstream of High River 

 a water quality 
 in 

t, ranging from 167 – 235 mg/L.  

f 

f 

er 
 

 a 
acrophyte beds. 

5
 
 The Applicant indicated that Clear Lake is subject to high evaporative losses and 
negligible flushing.  Inputs consist of precipitation, runoff, and inflow from Clear Brook and groundwate
discharge into Clear Lake from the north, east and west.  Runoff and Clear Brook inflow are typically 
short term, during snowmelt in February and March.  There are no stream outlets to Clear Lake except 
seepage into local surficial aquifers to the south.  Historically Clear Lake has experienced wide 
fluctuations in water levels, from flooding adjacent farmland to a dry-out in 1985 with 1
m -out to a combination of extreme drought and changing 
local patterns of water withdrawal and use, suggesting this was not a natural state for Clear Lake.   
 
 Water quality data gathered in April 1997 confirmed historic data that Clear Lake and 
adjacent wetlands are extremely hypereutrophic with high salt levels, caused by natural processes of 
evaporative concentration.  Conductivity and SAR in the lake were 1.25 mS/cm and 4.2 respectively, 
which is just above Alberta Agriculture’s typical “safe” thresholds of 1.0 mS/cm and 4.0 for irrigation.
Water in the adjacent w
m y at 43.9.  Despite the high trophic status of Clear Lake, sufficient dissolved oxy
be present to support a cool-water fishery because the shallow lake is well mixed in the open water 
season.   
 
 
w
 
 

5
 

The Applicant stated that the Highwood River reach of concern from 
perspective extends from just below High River to the Bow River confluence.  Currently, water quality
this reach of the Highwood River is similar to other southern Alberta rivers draining the Rocky 
Mountains, in that the water is alkaline and very hard.  The water is well buffered by dissolved carbonates 
with mean annual pH of 8.2.  If surface runoff, municipal stormwater or effluent containing urea or 
ammonia enter the river, this pH value shifts the aqueous ammonia-ammonium equilibrium to the un-
ionized ammonia form, which is toxic to fish at very low levels.  The warm water aquatic ecosystem 
objective is less than 0.1 mg/L ammonia.  Total dissolved solids (minerals and salts in solution) are 

ighest in winter and late summer and lowest during spring fresheh
Suspended solids (fine particles of sediments, silts) are low except during spring freshet. 
 
 Prior to July 1989, water quality in the Highwood River was affected by the discharge o
treated sewage from High River, resulting in moderate enrichment with organic matter, nitrogen, 
phosphorus and fecal coliforms.  After the removal of treated sewage discharges, nutrient concentrations 
and bacterial contamination are low and indistinguishable from upstream levels, with the exception o
nutrients downstream of the input from Sheep River. 
 
 The aquatic plant community is dominated by species typical of the enriched, hardwater 
rivers of the prairies.  Aquatic plants are particularly prolific in the reach from downstream of High Riv
to Highway 2, averaging from 20 per cent to 30 per cent coverage.  Conspicuous growth of macrophytes
is confined to near-shore areas and in low-flow years, the river flow in shallow areas may be reduced to

etwork of small channels wending through mn
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d to 

ylight, and concentrations that threaten fish and other aquatic life at night. 

en 
ion 

 

ted 

l ranges and except for a few 
dividual measurements of iron during spring freshet and aluminum and zinc in summer, are well below 
vels known to

ter Quality 

uld be minimized through the development of special provisions, a code of good 
onstruction practice including waste management, monitoring to ensure compliance with the established 

creasing to normal conveyance flows in 
ummer and winter.  The Applicant plans for the 8.50 cms (300 cfs) flow to occur 50 per cent of the time 
etween mid-Ap

ld not be changed due to 
e presence of coarse materials in the riverbed.  Flows above 8.50 cms (300 cfs) would not be normal but 

ould arise temp m 

 

 
 Water temperature, dissolved oxygen and pH fluctuate on a daily basis in summer.  Water 
temperature responds rapidly to solar radiation and although average temperatures are cool, warm weather 
promotes rapid increases in water temperatures.  The highest water temperatures in the Highwood River
tend to occur upstream of the confluence with the Sheep River.  Dissolved oxygen and pH respon
photosynthesis and respiration of the aquatic plant community.  As a result, when plant beds are fully 
developed in summer, the daily extremes of dissolved oxygen can produce supersaturation of the water 
column in da
 
 Significant fish mortality was reported in the Highwood River in the mid-1980s.  Wh
historical water quality conditions were reconstructed using recorded flows in the predictive regress
model, a period of elevated water temperatures, very low dissolved oxygen concentrations, and elevated
ammonia levels coincided with the episodes of fish mortality.  Dissolved oxygen has not dropped below 
6.5 mg/L since the diversion of High River sewage in 1989.  However, the potential exists for an isola
excursion, as the licensed emergency overflow for High River sewage treatment is into the Highwood 
River, not Frank Lake. 
 
 Concentrations of metals are well within their natura
in
le  be harmful to aquatic life. 
 
 

5.1.4  Project Effects on Wa
 
 

5.1.4.1 Effects on the Little Bow River and Reservoir 
 
 The Applicant stated that there is a potential impact in the Little Bow River from the 
introduction of sediment or toxic materials during construction.  Possible toxic materials include 
hydrocarbon fuels, lubricants, hydraulic fluids and other fluids necessary for heavy equipment operations.  
This potential wo
c
standards, and prompt spill containment or recovery.  The introduction of sediments could have minor, 
negative and short-term impacts on water quality for aquatic life. 
 
 Operating the diversion canal works would cause significant changes in Little Bow River 
flows over recent experience.  Upstream of the proposed reservoir, maximum diversion flows can be at 
the canal capacity of 8.50 cms (300 cfs) during the freshet, de
s
b ril and mid-June, then about 1/3 to 1/4 of the time from mid-June to mid-July.  The 
increased flow rates would cause the river to rise about 0.5 m (20 in).  Analysis of channel erosion 
processes shows that below flow rates of  17.00 cms (600 cfs) the river slope wou
th
c orarily during severe storm flooding.  As an operational procedure, if high flows fro
local runoff in the Little Bow River were occurring, diversions would be reduced to lessen the 
downstream flood potential.  During natural flood conditions the gates at the diversion structure on the 
Highwood River would be closed altogether. 
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t local groundwater in shallow wells near the river.  These adverse 
pacts were associated with the proposed Diversion Plan minimum conveyance flows of about 0.28 cms 

No 
 

e 

d.  

er as a precaution. 

cing 
 

rigation demands. 

 
that they could inhibit the fishery.  A 

variety inor negative and long-term potential impacts were identified.  These included: an increase in 
the frequency an  
life; increases in sus
periodic modest inc y metals; and increases in bacterial contamination 
during summer which would further impair domestic water supply, contact recreation and the irrigation of 
vegetable crops.
 

The Applicant predicted positive and negative long-term potential impacts downstream of 
e proposed reservoir.  Positive minor long-term effects were associated with decreasing water 

temperatures for o in bacterial 
contamination; and phosphorus reduction resulting in the marginal reduction in aquatic plant biomass and 

cally 

 Downstream water in the Little Bow flowing at 8.50 cms (300 cfs) would have the 
characteristics of Highwood freshet water: it would be low in nutrients and turbid, carrying sediments that 
would gradually deposit along the Little Bow River and eventually in the proposed reservoir.  In addition 
to this primarily inorganic sediment load, Frank Lake effluent will also be swept down the river and into 

 Concerns were raised during the hearing that decreases in the level of the Little Bow 
River in summer could adversely impac
im
(10 cfs) that theoretically could permit a more rapid flow of contaminated upland groundwater towards 
the river.  Until additional storage is developed for the Highwood River basin and diversions are 
operating according to revised plans, the current (1994) diversion guidelines will remain in force.  
changes in natural transport processes should occur over the seasonal fluctuations that are characteristic of
this basin.   
 

 High flow events during spring diversion of up to 8.50 cms (300 cfs) could have th
opposite beneficial effect of changing the local hydraulic gradient to favour the movement of fresh 
surface water to groundwater. Technical arguments and submissions of historical groundwater surveys 
suggested that the Little Bow River and nearby shallow groundwater wells are hydraulically connecte
The Panel accepts the Applicant’s final argument that the seasonal reversal of the hydraulic gradient 
would likely have a net neutral effect on shallow adjacent wells.  Because the direction of slow-moving 
groundwater flow may reverse, the net transport of contaminants or freshwater in either direction is 
expected to be minimal.  The Panel supports the Applicant’s indication that groundwater monitoring 
would be undertaken in the upper Little Bow Riv
 
 Downstream of the proposed reservoir, peak spring flows would be dampened, redu
erosion risk.  Flows through most of summer and early fall would be augmented and stabilized, though
still lower than historical peak flows.  Further downstream, flows would be more like Base Case flows as 
water is withdrawn to meet ir
 
 The Applicant predicted negative and long-term potential impacts upstream of the 
proposed Little Bow River Reservoir.  One major negative and long-term potential impact was associated
with increases in the summer water temperatures to the extent 

of m
d duration of summer dissolved oxygen concentrations below critical levels for aquatic

pended solids that may further impair domestic water supply and contact recreation; 
reases in concentrations of heav

 

 
th

 ab ut 40 to 50 km (25 to 31 mi) below the reservoir; reductions 

significant reduction in benthic algae.  The benefit in phosphorus reduction is contingent on achieving a 
eutrophic (not hypereutrophic) Little Bow River Reservoir.  
 
  Negative minor long-term effects were identified due to ammonia levels periodi
elevated to levels toxic to aquatic life and periodic modest increases in concentrations of heavy metals.  
Predicted effects associated with dissolved oxygen are expected to be mitigated. 
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the proposed reservoir.  Frank Lake overflow i rrence in the basin and was not previously 
consider
 
 Hearing evidence regarding Frank Lake outflow included recent reservoir water quality 
mode ucing utri ts reservoir water quality 
by causing an upward shift ic.  The degree of this shift was 
hearings, based on different mo various expert direction of t t was 

sistent. Incre e eutrophication and aggravate the current weed and 
 issues in the utr
rse effects:

b nal health risk, unpleasant tastes and odours in the 
 f noxia They are also likely to increase the 

rate of heavy metals rel on, notably of m y, requiring public consumption 
advisories.  Levels of c na  water could e eed threshold risk 
levels and constitute a m nce taste and odour problems. Th f released 
water from the Little Bow River Reservoir would also d rticularly with respect to increased 

 and he freq h acute and chr  
m of 

 
r ng the Lit  Bow River Reservoir fro as 
o current baseline conditions are thus significant adverse 

environmental effects. f the Little Bow River Reservoir using current water quality 
e

in s of project r dam design t
io diatio deal with the n om 
n atego es:  

 

1. div u  Frank Lake and directly i ttle Bow 
Riv  o nk Lake wetlan eek 

a

2. red atterns and lake o  improve the nu
f esses; and

 

3. im n or

AEP in nt from inary analysis 
that a satisfactory resol echnical approaches would be found.  Testimony at the 
hearings indicated a str r implementing source elimination or reduction 

tion of runoff diversion and wetland 
regarding ultimate 

ke.  The Applicant stated that, in their view, it was not their 
responsibility to resolve this issue or to pay for its future resolution as part of the project. 

s a recent occu
ed in any project description.   

lling.  Introd  additional organic matter and n
to severely hypereutroph

ents adversely impac
argued at the 

he impacdelling runs by s. However, the 
clear and con
lgal growth

ased nutrients will increas
a  Little Bow River. A hypere

 municipal water treatment, nuisance pluggin
ophic Little Bow River Reservoir would increase 

several adve  the cost of domestic and g of 
irrigation equipment, 
treated water, and the

acterial levels and recreatio
ty of arequency and intensi and fish kills. 

ercurease and bioaccumulati
arcinogens generated by chlori

isa
ting drinking xc

ore serious risk than nu e quality o
eteriorate, pa

levels of ammonia
for fish downstrea

heavy metals, increasing t uency of bot onic exposure risks

 eutrophic, 

the proposed reservoir.  

 The p
indicated in the EIA, t

oject impacts of changi
r 

tle m
 hypereutrophic unde

lling o Updated mode
is summarized in Tabl  5.5. 
 
 Noth g can be done in term  operations o

 options to 
o mitigate these 

trient loading freffects.  AEP submiss
Frank Lake. The optio

ns described fourteen reme
l c

n u
s fall within three genera ri

erting natural local streams aro
eplacing spills

nd nto the Li
er (essentially r ut of the Fra ds with natural cr

w
 

ter); 

esigning flow p perations to trient removal 
ef iciency of wetland proc  

plementing source eliminatio  reduction technologies. 
 

 dicated they were confide  their prelim of remedial options 
ution or combination of t

ce foong public preferen
technologies and a regulatory preference for some combina
management.  Neither the town of High River nor Cargill Ltd. presented their views 
disposition of their effluents into Frank La
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TABLE 5.5 
  COMPARISON OF REPORTED ESTIMATED PHOSPHORUS LOADINGS TO 

 THE LITTLE BOW RIVER RESERVOIR VS. EIA BASELINE LOADS 
 

Reference Phosphorus Load into Little 
Bow River Reservoir  

Ptot  kg/year 

Load Comparison 
(multiples of EIA 

baseline load) 

Predicted 
Reservoir Trophic 

Status 
EIA (1995) 
 

1200 – 1365  Little Bow 
River and Mosquito Creek 

 1.0 (EIA baseline load) Upper Eutrophic/ 
Hypereutrophic 

Exhibit 87  
(Hardin-Davis, Inc.) 

     940 Nanton sewage 
             (measured value) 

 0.7 x EIA  
 

 

   1000 High River  0.7 x EIA  
 
 

              stormwater * 
    670 Nanton stormwater 
  7,390 Frank Lake ‘96 
 18,610 Frank Lake ‘97 

 
 0.5 x EIA 
 5.4 x EIA 
13.6 x EIA 

 
 
Severely 
Hypereutrophic 

Exhibit 98 (AEP)    2940 Mosquito Creek  
            upstream non-point 
            sources** 

 2.2 x EIA  This quantity was 
not modelled in the 
1995 EIA  

Exhibit 171 (Golder)     1365 EIA baseline 
+  2250 Frank Lake 
    36

 
 

 
 

15  total   2.7 x EIA  Hypereutrophic 
Exhibit 171 (Golder, 

eferen ng Ex
    1365 EIA baseline 

R ci hibit 
93 Sched. A (E&S)) 

+  4473 Frank Lake 
     5838  total 

 
 4.3 x EIA  

 
Hypereutrophic 

  

Exhibit 140 (PWSS)       787 Little Bow River  
+   398 Mosquito Creek 
~ 1200 EIA baseline 
+ 12,000 Frank L. avg. 96-97  Severely 
    13,200 total 11 x EIA  Hypereutrophic 

 
 
 

 
 
 

Exhibit 171 (Golder)     1365 EIA baseline 
+    528 natural Frank Lake 
    1893  total 

 
 
 1.4 x EIA  

 
Upper Eutrophic/ 
Hypereutrophic 

Exhibit 171 (Golder)     1365 LBR baseline 
+    495 mitigated Frank Lake 

 
 

 
Upper Eutrophic/ 

    1860  total  1.4 x EIA  Hypereutrophic 
Exhibit 347 
(AEP)*** 

Mitigated Frank Lake and  
60% reduced Little Bow 
        River loads 
80% reduced Mosquito 
        Creek loads 

< original EIA baseline 
 

Mesotrophic/ 
Lower Eutrophic 

* reduced by 50% from 2000 kg/yr to reflect hearing testimony  
** 6 month load from 1997 monthly average data for open-water season in Mosquito Creek 
*** mass loads not reported, only % changes 
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e 
 are 

noff diversion options be implemented, the Little Bow River and Reservoir would still be in poorer 
verall conditio ter 

 
 that no water quality thresholds would be exceeded in the reservoir.  

 be 

ly met.  The Panel is therefore in the position of reviewing a 
uch desired water supply project with a much less favourable and less certain outcome with regard to 
ater quality fo

 

ally 
 is not considered entirely desirable, 

nd would create a new water body ranking in the higher end of eutrophic water bodies in Alberta.   

ding 

esults and issue public health advisories if necessary.   

ly this schedule would be in place 
r public review to coincide with any commencement of operations in the Little Bow River Reservoir. 

 
.  

  The Panel does not find it necessary to canvass the various methods available to mitigat
point source pollution from Frank Lake.  Such a review is unreasonable since the remediation studies
still in progress.  The Panel notes with concern that should one of the apparently preferred less costly 
ru
o n than initially modelled and presented in the EIA (Table 5.5).   The predicted result af
implementing the proposed Frank Lake mitigation is that net phosphorous loading to the reservoir would 
still be approximately 1.36 times the values modelled in the EIA, approximately a 40 per cent increase. 
The Applicant supported this as acceptable remediation with additional phosphorus “levels comparable to
natural background loading” such
However, the Applicant's claim that drinking water quality in the Little Bow River Reservoir would
improved over historical Little Bow River conditions is now questionable. 

 

  The Panel observes that this prediction is based on models of average conditions, and 
given that seasonal extremes occur, average conditions are likely to be exceeded with no guarantees that 
water quality criteria would be consistent
m
w r multi-purpose uses.  The Panel is mindful of public comments to the effect that “even 
bad water is better than no water”.  It is the Panel’s view that where options for improvement are known 
and available, it is in the public interest to pursue them.  The Panel will identify the outcome that meets
the public interest test, and allow the regulators the flexibility to achieve that outcome in consultation 
with the local communities. 

 

  The Panel concludes that the creation of a hypereutrophic water body is undesirable, and 
directs that mitigation targets shall be sufficient to achieve, as a minimum, the eutrophic status origin
proposed in the environmental impact assessment.  Even this state
a

 

  The Panel accepts the Applicant’s proposal to monitor reservoir water quality, inclu
sampling fish for mercury bioaccumulation.  It is the Panel’s understanding that while the rates of 
mercury release and uptake cannot be estimated accurately, the gradual development of this phenomenon 
permits sufficient lead-time to analyze r

 

  Technical evidence received at the hearing suggested that an achievable 60-80 per cent 
reduction in nutrient loads in the Little Bow River and Mosquito Creek respectively could attain a 
significantly improved reservoir water quality – mesotrophic.  Long term goals of water quality 
improvement to a mesotrophic state would further enhance the social, economic, and environmental 
values of the project, and create a unique regional asset.  If the Panel approves the three-component 
project, it would direct that basin communities, associations, and regulators begin developing a phased 
schedule on a quantitative, prioritized basis to achieve this target.  Ideal
fo

 
 Other predicted changes in water quality were not significant enough to cause an impact.  
These include lower water temperatures in the upper Little Bow River during the spring freshet diversion
flows and higher nutrient concentrations upstream of the proposed reservoir during periods of low flow
Providing that Frank Lake discharges are mitigated, these and the related summer effects of lower 
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plan.  Mitigation is 
ossible with flushing flows to scour aquatic plants in July and August, subject to the Highwood IFN.   

 
Little Bow 

iver.  Minor improvements in downstream water quality would include a decrease in bacterial levels and 
wer water tem nd 

 

water downstream of the 
ilize, 

 
 

clarity.  Provided that Frank Lake discharges are mitigated, relatively better 
onditions would be expected at the north end of the reservoir than adjacent to the dam, where the 

hed waters of Mosquito Creek enter. Anoxic conditions would be expected in winter, with 
ter drawdowns.  Intermittent oxygen depletion in the depths 

 would also shift chemical equilibria to favour 

 and phosphorus 

l impacts on local groundwater of such seepage, should it occur, 

dissolved oxygen and higher bacteria levels upstream of the reservoir are less likely to occur under the 
approval for 1994 Operating Conditions or under the expected revised operating 
p

 The project would have minor positive and negative impacts on the lower 
R
lo peratures.  Minor negative impacts would include intermittent increases in ammonia a
metal concentrations and a decrease in oxygen levels for several kilometres downstream of the reservoir. 
  
 The Applicant stated that of the water quality variables that can be compared with 
objectives, only ammonia at the reservoir outlet and elevated summer temperature in the upper Little Bow
River could cause new water use impairment under Diversion Plan flows.  Again, the summer 
temperature effects are unlikely to occur under the approval for 1994 operating conditions or under the 
xpected revised operating plan.  According to the Applicant, aeration of outlet e

reservoir would mitigate the impacts of ammonia on aquatic life by allowing the ammonia to volat
and dissolved oxygen levels to increase. 
 
 The Applicant provided evidence that the proposed Little Bow River Reservoir would be
subject to intermittent summer thermal stratification only when the reservoir is near full supply level and
wind-generated wave action combined with inflows and outflows are insufficient to provide complete 
mixing.  The reservoir would likely be in the hypereutrophic category, subject to substantial summer algal 

looms and reduced water b
c
nutrient enric
the potential for fish kills during extreme win

f the reservoir and sediments (hypolimnetic anoxia)o
undesired releases of phosphorus and ammonia from sediments. 
 
 Retention time in the reservoir could also reduce concentrations of herbicides and 
pesticides that may enter via agricultural runoff or aerial spraying.  These reductions in concentration of 
complex organic molecules would be achieved through the combined natural processes of bacterial 
degradation, hydrolysis, photochemical weathering, and adsorption to plant and sediment surfaces.  

ltimate degradation products include carbon dioxide and water with additional nitrogenU
entering the reservoirs nutrient cycles. 
 
 Reservoir shoreline erosion and sloughing would reduce water clarity for an undefined 
period.  Total dissolved salts would remain low.  Seepage impact on local property is not expected 
because the full supply level of the reservoir would be below the level of neighbouring lands.  In the 
nitial impact assessment, the potentiai

was expected to be positive in terms of water quality. Downward seepage may also occur through the 
reservoir bottom.  The low permeability of geologic formations should prevent significant volumetric 
losses.  The Applicant has indicated that geotechnical seepage control measures would be implemented 
and that local monitoring would be done as a precautionary measure.   
 

Water uses would be impaired.  Fishery resources would be affected due to summer 
intermittent hypolimnetic oxygen depletion, potential winter kills in extreme low water years, and 
predicted mercury contamination. Recreation use would be limited by hypereutrophic conditions due to 
summer algal blooms and low water clarity.  Municipal water supply would be affected by high algal 
growth which affects water treatment requirements and increases the risk of taste and odour problems.  
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here may also be possible health risks due to incomplete disinfection of turbid waters or the generation 
f by-product ca

t 
on, 

peratures, phosphorus, nitrogen and algal biomass, mercury methylation and decreases 
 dissolved oxy

 

a 
 

uted 
ay 

nd algae but changes would be small. Minimum flows in Mosquito 
reek would not change. 

 
 

5.1.4.3 Effects lear Lake 
 
 The purposes of the Clear Lake and wetlands restoration are to provide irrigation, a cool-
water fishery itat.  Evidence showed that the water quality of a 
restored ld reflect the balance between two
evaporative co g m Mosquito Creek 
into Clear Lake i ater from Mosquito Creek would not be 
diverte  it cons nton sewage effl .   
 

lands that are most likely to be affected by 

t 
 

ds 
e 

 in Clear Lake, 
ith some offsetting gains and losses in wetland water quality. 

T
o rcinogens from the chlorination of dissolved organic materials. 
 

5.1.4.2 Effects on Squaw Coulee Reservoir and Mosquito Creek 
 
 Diversion flows into Squaw Coulee would increase during spring and early summer. 
Water quality in Squaw Coulee is expected to remain as under current conditions dominated by the inpu
of Highwood water.  Depending on the extent of possible reservoir expansion, increases in eutrophicati
surface water tem
in gen concentrations in the lower parts of the reservoir were predicted.  However, 
consideration of the nature and scope of such possible effects is deferred pending the review of Highwood
storage options and the creation of an operating plan if this location is selected. 
 
 The project would not affect water quality in Mosquito Creek except for a minor 
improvement in late spring.  Flows would be somewhat higher in the later spring and early summer.  As 
result, water quality in spring would be most improved while water is being diverted to the wetlands and
Clear Lake.  Water temperatures, total dissolved solids and fecal coliforms would all be lower or dil
during the spring flush, as are nutrients downstream of Nanton Creek inflow.  Higher spring flows m
reduce the biomass of aquatic plants a
C

on C

, contact recreation, and waterfowl hab
 Clear Lake and adjacent wetlands wou  key variables: 

ncentration vs. flushing.  Flushin consists of diverting freshet water fro
a irrigation.  W, and removing “mixed” water v

d into Clear Lake during the winter when ists of Na uent

 The Applicant has purchased adjacent 
seepage.  Potential seepage from the diversion canal would be mitigated during the construction process 
by localized lining in permeable formations when they are encountered.  The Panel expects the Applican
and their contractors to refer to relevant AAFRD guidelines regarding minimizing seepage from irrigation
canals and water distribution works. 
 
 The Applicant evaluated two possible routing designs for the canal, consisting of the 
original design and alternative #1, in which different flow patterns into Clear Lake and adjacent wetlan
were considered.  The routes are in very close proximity.  In the original design, diversions flow down th
canal directly into Clear Lake, with takeoffs into the 12 existing wetland basins.  In alternative #1, flow 
proceeds sequentially through seven of the twelve wetlands en route to Clear Lake.  In both cases some 
wetland basins receive water out of Clear Lake.  Depending on the flow patterns developed, different 
water quality and habitat situations would arise in these basins, primarily relating to varying flushing rates 
and salinity.  No significant social or economic difference was reported between the two routes; the final 
environmental effects of both scenarios appeared equivalent with regard to water quality
w
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d phased in irrigation schedules 

chieved the same final result, with more rapid improvement in the full-scale withdrawals.  Severe algal 
looms in summer and winter anoxia causing fish kills are anticipated.  Anoxia is not expected to be a 

problem during the open water season due to effective wind-mixing action. The potential exists for 
evels  emerged from modelling in which ammonia 

as modelled as a stable compound that would not undergo any physical or biological conversion.  In 
ality there wo a 

dicate an accu
 

 
 The trophic status of Clear Lake would stabilize at eutrophic with irrigation withdrawals,
and at hypereutrophic without irrigation withdrawals.  Both full scale an
a
b

ammonia l  to exceed chronic guidelines.  This result
w
re uld be a very active nitrification/denitrification cycle, minimizing the risk of ammoni
toxicity to fish. 
 
 Salinity is expected to peak after initial spring filling when previously deposited mineral 
alts redissolve in the introduced freshwater.  Salinity measurements of the sediments in Clear Lake s

in mulated reservoir of salts is available.  Immediate annual withdrawal of water sufficient 
for 1416 ha (3500 acres) per year of irrigation is required to provide sufficient turnover with freshwater to
stabilize long term salinity levels within the normal range for prairie fresh waters (Table 5.6).  It was 
estimated that 5 to 6 years would be required for stabilization.  Water quality in the off-stream wetlands 
would continue to deteriorate with time, with salinity reaching maximum saturation equilibrium 
unsuitable for irrigation.  Water quality in the flow-through wetlands under alternative #1 would be 
acceptable for all intended purposes. 
 

TABLE 5. 6 
SALINITY OF CLEAR LAKE BED SEDIMENTS, INFLUENT AND RESTORED WATERS 

 
 

Sample 
Conductivity, 

mS/cm 
SAR 

Clear Lake sediment surface 6.5 13.5 
2-3 m depth 4.2 17.9 

Mosquito Creek Influent (April – July) 0.70 1.4 
Modelled stabilized Clear Lake 0.75 1.2 
Irrigation guidelines for “safe”            <1.0 <4 

Irrigation guidelines for “possibly safe” 1.0 - 2.5 4-9 
Data adapted from Exhibit 202: Report on Water Quality Assessment for Clear Lake Stabilization  
Project dated September 1997submitted by APWSS. 

 Results from WASP modelling also revised the original expectation that fecal coliform 
levels might exceed low may induce 
higher bacterial levels s were modelled to 
become 50 counts/100 l.  
 
 Water levels in Clear Lake have a FSL u m.  Levels above 
965.0 m would induce latera  seepage losses of 5.4 ocal groundwater 
may be impacted, however the effects are expected to be localized, minor and positive.  There has been 
no residential development in this area since the EIA, and hence no public impact ikely.  The Panel 
requires that water conserva asures, through monitoring and controlling la , be undertaken 
as part of routine operations to m mize seepage losses and their consequences.  Hearing testimony from 
APWSS confirmed this was feasible.  The Panel recog me operating flexi ll be required to 
provide seasonably adjusted vels to meet fisheri rrigation needs. 

 

 objectives for contact recreation.  Although increased flushing or f
 (by replacing dead organisms with live ones); maximum count
 ml, which is within the ASWQ guidelines of 200 counts/100 m

pper design limit at 967.0 
 cms per day (191 cfs per day)  Ll . 

s are l
tion me

ini
ke levels

nizes so bility wi
 lake le es and i
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 The Panel’s view is that restoring Clear Lake and neighbouring wetlands would not have 
major negative environmental effects on water quality, provided the Applicant’s proposed level controls 

ente

ted 
ver.  

he 
n 

iver flows in summer if the demand for diversions into the Little Bow is partially curtailed as 
 result of downstream irrigation needs being met by the new reservoir.  As a result, water temperatures in 
uly/August cou

cts 
 

y, and suspended solids 
nd lower temperatures and dissolved oxygen.  Mitigation is possible to provide oxygenation of returned 

ality 
or some aspects of in-stream uses, such as fisheries 

interests, such effects might be beneficially offset by substantial gains in habitat.  Detailed evaluation of 
net and cumulative effects is deferred until the review of the revised storage and operating plans. 
 
 

TABLE 5.7 

PER CENT OF TIME IN JULY AND AUGUST THAT WATER TEMPERATURE 

 AND DISSOLVED OXYGEN CRITERIA FOR FISH ARE MET (1950 - 1988) 

 

are implem d and provided that irrigation is promptly implemented. 
 
 

5.1.4.4  Effects on the Highwood River 
 
 The proposed project would reduce flows in the Highwood River during the spring 
freshet. Resulting downstream water quality is not expected to materially change, as the relative 
magnitude of diverted flows is insufficient to cause increased siltation.  Periodic flushing flows would 
provide scouring action necessary to maintain aquatic habitat. 
 
 Maintaining current operating guidelines until implementation of the Panel’s reques
revised diversion plans would leave conditions as they are in the Highwood River and Little Bow Ri
The Panel has required that a stable and effective flow be maintained in the upper Little Bow River to t
extent permitted by the 1994 operating guidelines.  There may be opportunities for favourable increases i
Highwood R
a
J ld decrease and dissolved oxygen levels could increase. However the Highwood River 
fish community would still be frequently stressed during the summer months in some years even if no 
water were diverted (natural flows). The interim effects would be similar to the Base Case and not exceed 
the benefits modelled for the rejected Diversion Plan (Table 5. 7).  
 
 Future storage development in the Highwood basin could cause environmental impa
with regard to the quality of return water discharged from a reservoir back into the Highwood River.
Possible effects raised during the hearings include elevated nutrient loads, mercur
a
water.  The possible extent and duration of any such effects balanced against the benefits of improved 
supply would require a detailed site-specific analysis.  Hearing evidence recognized that while a qu
deficit might reduce the value of the make-up water f

 
Per cent of Time Criteria Met 

 
 

 
Acute 

 
Chronic 

 
Both 

 
Natural Flows 

 
61.5% 

 
59.3% 

 
52.0% 

 
Base Case 

 
48.8% 

 
47.8% 

 
40.5% 

 
Diversion Plan 

 
56.3% 

 
52.2% 

 
44.7% 

Source: Adapted from APWSS Application 
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5.1.4.5
 
  of water quality
updated ence and the on of the effects of the three-component 
proj
 
 ctio l for impacts due t nt or 
the a xic materials.  The Panel believes that t y 
mitigate these potential impacts. Operating the three-component project under current 1994 guidelines 
shou ervoir, 
Littl to Cree ive hese 
strea het flus e re
depending on the availability of Mo freshet water for diversion.  Water 
quality in Clear Lake is expected to me frame as residual salinity is 
reduced through irrigation withdraw  may impair its use for a fishery and 
recreation. 
 
 Water quality dow  Reservoir would experience minor 
improvements for temperature, suspended solids, bacter ass.  The Applicant's proposed 
mitigative measures could prevent deterioration in dissolved oxygen and ammonia levels. Minor increases 
are e avy met g pr e 
Little Bow River Reservoir itself w  but the predicted hypereutrophic water 
quality would impair its intended m reation, and municipal water 
supply, and irrigation.  The reservo  to a mesotrophic level, if the 
Panel’s recommendations regarding ion are implemented. 
 
 e er are no the 
rese e, or upper Litt mentati
groundwater effects in potentially s

 Overall Assessment of Project Effects on Water Quality  

The Panel's summary
 to reflect hearing evid

 impacts for the Project is presented in Table 5.8, 
 Panel’s considerati

ect.   

During constru
ccidental introduction of to

n there is potentia o the introduction of sedime
he Applicant can successfull

ld result in no material changes in water quality in the Highwood River, Squaw Coulee Res
e Bow River, or Mosqui
ms associated with fres

k.  There may be a seasonal posit
hing.  Clear Lake is expected to b
squito Creek and Highwood 
 improve over a three to five year ti
als.  Hypereutrophic conditions

nstream of the Little Bow River
ia and aquatic biom

 impact on water quality in t
stored in one to two years, 

xpected in levels of he als and an appropriate monitorin
as not given an impact rating,
ulti-purposes uses for a fishery, rec
ir water quality could be improved
 other sources of pollut

ogram would be required.  Th

Sig
rvoir, Clear Lak

nificant advers  impacts to local groundwat
le Bow River.  Project imple
usceptible areas. 

t expected in the vicinity of 
on includes monitoring for 
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TABL
TER QUAL F THE THREE-COMPONENT  

OJECT 

E 5.8 
SUMMARY OF WA ITY IMPACTS O

LITTLE BOW PR

Water Quality Issue Potential Impact Rating 
Highwood River 
   

N
im
operating plan 

Water temperature and 
dissolved oxygen impacts 
on fish 

No change now eutral, short term until 
plementation of revised 

Little Bow Canal, Little Bo oir  w River, Little Bow River Reserv - construction phase 
 
Sediment introduction 

troduce 

 
Negative, minor, long term 

 
Construction of diversion canal, 
banks, dam could in
sediment that could harm 
incubating northern pike eggs.  
Mitigation through timing of 

ivity, instream construction act
minimize sediment loading in 
spring, stabilize disturbed 
surfaces. 

 
Introduction of toxic 
materials 

  

 
Negative, minor, short term 

 
Construction-related activities 
could accidentally introduce 
toxic materials into watercourses.
Mitigation through code of good 
construction practices. 

Little Bow River Reservoir 
Trophic status 

mitigation of Frank Lake 
th and 

Negative, major, long term Hypereutrophic, even with 

discharges; high algal grow
turbidity 

Drinking water treatment ment to Negative, moderate, long 
te

More extensive treat
remove noxious tastes and 
odours 

rm 

Low dissolved oxygen 
impacts on aquatic life 

er fish kills, increased 
us 

Negative, major, long term Periodic hypolimnetic anoxia 
giving rise to both winter and 
summ
release of internal phosphor
and metals 

Mercury bioaccumulation take 
d 

NIncreased rate of mercury up
by fish, requiring monitoring an
public health advisories 

egative, major, long term 

Contact recreation Negative, major, long term Impaired by diminished aesthetic 
value 

Adjacent groundwater rom reservoir Negative, unlikely, minor Seepage f

Table 5.8 (cont’d) 



 

SUMMARY OF WATER QUAL F THE THREE-COMPONENT  ITY IMPACTS O
LITTLE BOW PROJECT 

 
Water Quality Issue Potential Impact Rating 

 
Li am of Propottle Bow River Upstre sed Reservoir 
Water temperature No change 
impacts on aquatic life 

Neutral, short term until 
 implementation of revised

operating plan 
Suspended solids impacts 

e 
Negative, minor, seasonal 

on aquatic lif
Elevated suspended solids levels 
during freshet 

Low dissolve
impacts on aq

d oxygen 
fe 

Increased frequency and severity 
resulting fro

efore 
d 

Negative, major, short term 
uatic li m Frank Lake 

discharges if not mitigated b
project is complete

Bacteria levels Possible increases resulting fro
Frank Lake discharges if not 

m 

ed

ng term 

mitigated before project is complet  

Negative, minor, lo

Heavy metals Increased rate of mercury 
methylation and bioaccumulation in 
fish, due to eutrophication processes 

term 
Negative, moderate, long 

Aquatic plants and algae Increased biomass fertilized by 
ing from Frank Lake 
impair aquatic life, 

irrigation and domestic/municipal 

Negative, major, short term 
nutrient load
may further 

water supply (baseline condition) 
Adjacent groundwater Seasonal fluctuation in level and 

possibly quality related to changing 
diversion rates 

Neutral, cyclical, long term 

 
Little Bow River Downstream of Proposed Reservoir 
Water temperature impacts 
on aquatic life 

Decreases in water temperature up to 
4º C for 40 to 50 km. 

Positive, minor, long term 

Ammonia impacts on 
aquatic life 

Ammonia concentrations could be Negative, minor, long term 
periodically elevated to levels toxic 
to aquatic life.  Mitigation through 
physical aeration of reservoir outlet 
water. 

Bacteria levels Significantly lower bacteria 
concentrations. 

Positive, minor, long term 

Heavy metals Periodic modest increases in 
concentrations of heavy metals, 

Negative, minor, long term 

including mercury.  Mitigation 
through restricted timing for filling 
of municipal drinking water 
reservoirs. 
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Table 5.8 (cont’d) 

F WATER QUALITY IMPACTS OF
PROJECT

SUMMARY O  THE THREE- COMPONENT LITTLE BOW 
 

 
Water Quality Issue Potential Impact Rating 

Little Bow River Downstream of Proposed Reservoir (cont’d) 
Suspended solids Sediment settling in reservoir Positive, minor, long term 
Aquatic plants and algae Marginal reduction in aquatic 

plant biomass and significant 
reduction in benthic algae. 

Positive, minor, long term 

 
Clear Lake 
Salinity impacts for Gradual reduction in total Positive, major, long term 
irrigation dissolved solids. 
Salinity impacts for 
aquatic wildlife 

Possible adverse impacts for 
hatchlings 

Negative, moderate, 
undetermined 

Trophic status Reduced nutrient concentrations. Positive, minor, long term 
Adjacent groundwater Seepage from Clear Lake may Negative, minor, long term 

induce local salinization 

 

 
e coolwater riverine environment of the Little 

Bow to the ephe

n of water from Mosquito Creek into 
lear Lake wou  alter flows in Mosquito Creek below the diversion and stabilize a lake and wetlands.  

This part of the report begins with a description of the historical development of 
current aquatic 

ater management. These matters will not be repeated 
here. The reader will be referred to 

ed 

5.2  Habitat and Fish 
 
  The Little Bow project area encompasses a wide range of aquatic habitats from
the foothills coldwater reaches of the Highwood River to th

meral shallow lake habitat of Clear Lake. The proposal to change the magnitude and 
seasonal timing of diversions from the Highwood into the Little Bow would alter the aquatic 
environments of those rivers and the waterbodies that receive their flow: the Bow River and Travers 
Reservoir. Construction of a 61,675 dam3  (50,000 ac-ft) reservoir on the Little Bow River would 
eliminate riverine habitat, but create reservoir habitat. The new reservoir would have an impact on the 
aquatic environment downstream to Travers Reservoir. The diversio
C
 

ld

  
habitat conditions in the region. This is followed by a description of the anticipated 

impacts of each of the project components in turn: the Highwood and Bow rivers, the Little Bow River 
and Reservoir, and Clear Lake. Section 4 dealt with some aspects of the instream flow needs study in the 
context of the Panel's discussion of sustainable w

the appropriate parts of that section.  The Panel has requested further 
information about the feasibility of upstream storage at Squaw Coulee or alternative site(s), and has ask
APWSS to rework the diversion plan. The evaluation of these project components will be deferred until 
the new information is available. 
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5.2.1 Historical and Baseline Conditions in the Highwood - Little
Bow - Clear Lake Region 

 

5.2.1.1 The Highwood and Bow Rivers 

 

 
ow 
is 
s, 

th of Pekisko Creek, the nature of the river 
hanges. The slope is reduced, velocity declines, pools alternate with riffles, gravel substrates 
redominate, but areas of bedrock and fine substrates do occur. The Highwood's major tributary, the 

 the mainstem approximately 10 km (6 mi) from the Highwood - Bow confluence. 
 

 ies. 

rki 
and bull trout (Salvelinus confluentus). The latter two species would likely have included both 

resident and migratory components with residents relatively more common in headwater reaches and 
tributaries. 

 

second introduced species, the brook trout (S. fontinalis).  

trout, 
 be 

es. 

 
Mountain Whi

 of High River. Since eggs and larvae incubate 
over winter, spawning habitat must have flowing water throughout the winter. Suitable habitat has water 
depths ranging f

 

 

From its origin in the east slopes of the Rocky Mountains, to its confluence with the B
River, the Highwood River is 178 km (111 mi) in length. In its upper reaches, in the foothills, the river 
swift and turbulent, with a steep, narrow, gravel-bottomed channel with occasional islands, rock outcrop
and boulders. Where it leaves the foothills near the mou
c
p
Sheep River, joins

The Highwood River and its tributaries support primarily coldwater salmonid spec
Historically, the system probably supported a fauna dominated by migratory mountain whitefish 
(Prosopium williamsoni) together with small numbers of westslope cutthroat trout (Oncorhynchus cla
lewisi) 

 
At present, mountain whitefish still dominate the fish fauna of the system, but rainbow 

trout (O. mykiss), an introduced species, is now second in abundance. The world-renowned Bow River 
rainbow trout sport-fishing industry relies on the Highwood River. Approximately ninety per cent of Bow
River rainbow trout spawn in the Highwood River. Bull trout are rare, and cutthroat trout are virtually 
absent from the drainage downstream of Pekisko Creek. Many headwater streams are dominated by a 

 
The assessment of the effects of the project on fish in the Highwood and Bow rivers 

focused on mountain whitefish and rainbow trout, though some consideration was given to the bull 
a species in serious decline in Alberta and elsewhere. The impacts of diversions on these species must
understood in the context of their life histories and the differing habitat requirements of their life stag
The following are brief life histories of each of these three species. 

 

tefish 
 
Mountain whitefish are the most abundant of the coldwater salmonid species in the 

Highwood River. There are, however, neither data describing population size nor any indices that might 
be used to indicate long-term population trends. 

 
Whitefish spawn in October throughout the Highwood River downstream of Pekisko 

Creek, except in Reach 3 immediately below the Town

rom 0.12 to 1.12 m; mean column velocities from 0.15 to 1.31 m/s; and substrate sizes 
ranging from 5 to 50 cm diameters (small rock to large rubble). After spawning, mountain whitefish move
downstream to overwinter in the lower reaches of the Highwood and Sheep rivers and in the Bow. 

 
In the spring, mountain whitefish fry emerge from the stream substrates and drift 

passively downstream until they encounter suitable rearing habitat, either in the Highwood itself or in the
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Bow River. Emergence can occur from early April to early May, depending on conditions, with a peak 
usually occurring between 15 and 21 April. At emergence, mountain whitefish fry are relatively small. 
While rearing, fry occupy a variety of habitats with water depths of 0.09 to 1.46 m; mean column 
velocities of 0.0 to 1.1 m/s; and substrates ranging from small gravel to bedrock. In the Highwood River, 
rearing fry are w cur in 

Older juvenile mountain whitefish are also widely distributed in the Highwood River 
ough, like fry and adults, they are rarely found in Reach 3. In comparison with fry, juveniles tend to 

) and faster water (mean column velocity 0.09 to 1.46 m/s) with 
oarser substrates (large gravel, cobble, and bedrock). 

 

Rainbow Trout
 

middle and lower reaches of the Highwood 
River. 

 
 on 

 as in Pekisko and Sullivan creeks) and the Sheep River (in Ware, Threepoint, and 
Fisher creeks). Unlike broadcast spawners such as mountain whitefish, rainbow trout build nests, known 
as redds, for the

obble. 

Mainstem spawning in the Highwood River constitutes from 23 per cent (1983) to 33 per 
cent (1984) of th

he 

 
 the 

 
ver in 

k confluence. 

 the fall, rainbow trout fry in the Highwood drainage move downstream from tributaries 
to overwintering areas on the mainstem. The following spring, during mid-April to late June floods, most 
of these fish (now age 1+ juveniles) migrate out of the drainage to the Bow River where they grow and 
mature for several years before returning to the Highwood to spawn. A few juveniles remain for an 
additional year or more before migrating to the Bow River as 2+ juveniles. During the period that 
juveniles remain in the Highwood River and its tributaries, they occupy habitats where water depths are 

idely distributed downstream of the mouth of Pekisko Creek, though they rarely oc
Reach 3 immediately downstream of the Town of High River. 

 

th
occupy slightly deeper (0.27 to 1.46 m
c

 
 

The rainbow trout is the second most abundant coldwater salmonid species in the 
Highwood drainage. It is an introduced species, not native to the drainage, and may have contributed to 
the decline in the numbers of native cutthroat trout in the 

 
The rainbow trout utilizing the Highwood drainage (including the Sheep River) spend

most of their lives in the Bow River. In the spring, typically mid-April, adult fish leave the Bow River
their way to spawn in the upper reaches of the Highwood River (in the mainstem, primarily upstream of 
Pekisko Creek as well

ir eggs. Habitats selected for nest-building and spawning have water depths ranging from 
0.18 to 0.64 m; mean column velocities from 0.46 to 1.01 m/s; and substrates from large gravel to c

 

e total number of spawning redds. Sosiak (1984) enumerated a total of 321 redds in the 
mainstem Highwood: 264 (82 per cent) upstream of the Pekisko Creek confluence; 22 (7 per cent) 
between the Pekisko Creek confluence and the Squaw Coulee Diversion; 21 (7 per cent) between t
Squaw Coulee Diversion and High River; and 14 (4 per cent) downstream of High River. The redds 
downstream of High River were generally rather small and may have been dug by small resident fish 
rather than by larger migrating fish. 

 
Since rainbow trout spawn in the spring, water temperatures are relatively high in their 

spawning areas, and the rate of development of eggs and larvae is rapid. Rainbow trout fry emerge from
the spawning gravel in early summer and take up residence in rearing habitats in tributaries and along
mainstem of the Highwood River. These habitats are characterized by water depths between 0.09 and 0.91
m; mean column velocities 0.0 to 1.0 m/s; and a variety of substrates from silts to bedrock, where co
the form of cobble and boulders is typically present. Rearing rainbow trout fry are common upstream of 
High River and in the river segment upstream of the Sheep River confluence, though they are rare in the 
segment downstream of the Sheep Cree

 
In
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greater (0.18 to 1.19 m) and mean column velocities are greater (0.0 to 1.37 m/s) than for fry. Juvenile 
abitat substrates range from small gravel to bedrock. If cover is present, it usually consists of cobble and 
oulders. 

 

he 

 

atter has been a major 
ctor in the decline. 

 
ced species, is almost entirely confined to headwater locations in 
bove, where their distributions overlap, brook trout tend to 

xclude bull trout by com

 to high water temperatures and low oxygen 
concentrations, which cause distress or 

 fish 
ortalities. The analysis did reveal, however, an apparent cyclical trend in the number of days of poor 
ater quality in July and August when the criteria for juvenile and adult rainbow trout were exceeded. 
uch days were particularly common from 1981 to 1988. There is some indication that poor summer 

habitat conditions in the Highwood River are correlated with reduced populations of rainbow trout in the 
Bow River. This would occur because this species utilizes the Highwood River during its early life 
history and poor habitat conditions there may affect year-class survival. There is not enough information 
to assess the cumulative effects of historic or existing water withdrawals during the winter months on fish 
habitat or fish of the Highwood River. 

 
 
 
 

h
b

 
In general, spawning and rearing rainbow trout (both fry and juveniles) tend to be 

concentrated in headwater tributaries and in the upper reaches of the mainstem of the Highwood River. 
Densities in the middle and lower reaches of the mainstem are generally lower. 
 

Other Coldwater Salmonid Species 
 

Two native coldwater salmonid species (bull trout and cutthroat trout) and one introduced 
species (brook trout) occur in the Highwood River. 

 
The bull trout probably includes a migratory component, which spawns and rears in t

drainage then migrates to the Bow River as juveniles to grow and mature. This migratory population is 
now rare in the drainage, decimated by overfishing and interactions with introduced species, especially 
the brook trout, with which it competes and interbreeds. 

 
Native cutthroat trout may also have had a migratory component at one time. At present,

they occur only as resident populations in the headwaters of the drainage. Again, overfishing and the 
introduction of exotic species have probably been involved in the decline of the cutthroat trout. They 
ompete and interbreed with rainbow trout, and it is likely that the success of the lc

fa

Brook trout, an introdu
the Highwood Drainage. As indicated a
e petition and interbreeding. 
 

In the past, water withdrawals from the Highwood River for irrigation and domestic use 
have sometimes had adverse effects on fish habitat (see Section 4). These effects have been largely the 
result of low water levels during the summer, leading

mortality to fish. Mortalities were observed in 1977, 1979, 1983, 
1984, and 1985. Computer simulations comparing fish habitats that would have existed without any water 
withdrawals with those under a regime of water management, indicate that, for the period 1950 through 
1988, most exceedences of temperature and oxygen criteria were not severe and did not result in
m
w
S
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5.2.1.2 The Little Bow River 

g water from the Highwood River (see 
ection 4), the L irie. There is some evidence that the 
ighwood River may have diverted into the Little Bow since the last ice age, but any flows between the 

 events on the Highwood 
to del

 

 
 

. Shallow gradients and fine substrates characterize both streams. 

ld 
s 
f 

 the 
ravers Reservoir to the Carmangay Weir, which is a barrier to further 

upstream movem nt. Of these, the lake whitefish is the only one that is common. 
 

 

 water levels. The lake dried up in 1985 
due to the prolo

northern pike as late as the 1970s. 
Between 1979 and 1981,
1981, a fish l

 
 

 
Until the last century when settlers began divertin
ittle Bow River drained an area entirely in the praS

H
two basins within historical memory were limited to spillage during high flood
River and iberate diversions.  

The mainstem of the Little Bow rises near the Town of High River and meanders to the 
Travers Reservoir. Mosquito Creek is the Little Bow's major tributary and the source of most of the flow
downstream of the confluence with the mainstem. It rises southwest of High River and joins the mainstem
just west of Champion

 
At present, several coldwater sports species (rainbow trout, mountain whitefish and, 

rarely, bull trout) are found in the upper reaches of the Little Bow drainage, including the diversion 
channel. These species are all likely entrained as fry and juveniles from the Highwood River, and wou
not have been among the native fish of the Little Bow. One coolwater sports species, the northern pike, i
distributed throughout the length of stream from its headwaters to Travers Reservoir. Burbot, a species o
occasional interest to fishermen, is also widely distributed. Three other species of interest to fishermen 
(walleye, yellow perch and lake whitefish) are associated with Travers Reservoir, and only occur in
Little Bow River in the reach from T

e

 

5.2.1.3 Clear Lake 
 

Clear Lake is described in the application as a broad shallow basin of approximately 300
ha (740 acres) with no defined natural outlet. The lake experiences wide fluctuations in water levels and 
has a history of periodic flooding followed by gradually declining

nged drought and is still nearly dry.  
 
Clear Lake supported populations of yellow perch and 

 winter fish kills were reported, primarily the result of declining water levels. In 
 kil  occurred in the summer. Since that time there have been no fish in Clear Lake. 
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5.2.2 Impacts of the Project on Aquatic Habitat and Fish of the 
Highwood and Little Bow Rivers 

 

5.2.2.1  

tle Bow project on fish and fish habitat in the Highwood 
River are primarily

 influenced by factors other than the amount of habitat, such as angling pressure or 
cent exceptionally poor or exceptionally favourable natural flow conditions. The long-term productivity 

 may not be greatly influenced by these transient conditions, but will be affected by the 

 
bitat 

r 
s 

sed to assess changes in habitat was the Instream Flow Incremental 
Methodology or IFIM (Bovee 1982). In general, the method involves: 

rences of the various life history stages of fish 
under consideration; 

•  

eferences of the target species with the distribution of physical 

 
 

ution with regard to depth, velocity, substrate type, and cover. 
Three river segments were selected for detailed consideration of the effects of discharge differences on 

Project Effects on Highwood River Fish Habitat 
 

The potential impacts of the Lit
 related to proposed changes in the magnitude and timing of diversions to the Little 

Bow River. The Squaw Coulee component of the project, which is not assessed at this time, would affect 
water quality as well. 

 
Little current information is available about fish populations in the Highwood River and 

no quantitative estimate of the impact of the project on fish populations was provided in the EIA. Instead, 
the EIA modelled the impact of the project on fish habitat. The rationale for this approach is that the 
current productivity and baseline population size may not reflect the productive capacity of the habitat. 
Both are potentially
re
of a stream
productive capacity of the habitat.  

A potential drawback of this approach is that predicted changes in the amount of ha
(for better or worse) should reflect the Highwood River's 'carrying capacities', that is, the potential 
populations that could exist if factors other than habitat are not limiting. If factors other than summe
habitat limit the fish populations of the Highwood River, there is no reason to anticipate that population
will respond very directly to changes in habitat. APWSS recognized in its fisheries assessment that the 
relationship between habitat and the productivity of the fishery is uncertain. Yet this caution was 
forgotten in the economic assessment where a direct relationship between habitat gains, population size 
and economic benefits was assumed (see Section 6.3.4). 

 
The method u

 
• Determining the physical habitat prefe

 Establishing study sites that are representative of each river segment under consideration
and then measuring the distribution of habitat characteristics (depth, velocity, substrate 
type, and cover) at a variety of stream discharge levels; and 

• Comparing the habitat pr
habitat at selected stream discharge levels.  

 
In this way, changes in habitat availability can be quantified for a wide range of natural and man-made 
flow regimes. 

Rainbow trout and mountain whitefish were selected as the target species for study.
Habitat preference curves were developed for five life history stages of rainbow trout (fry, coldwater 
juvenile, juvenile, adult, and spawning); and four of mountain whitefish (fry, juvenile, adult, and 
spawning) based on their observed distrib
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habitat availability. These were Reach 2 (Squaw Coulee Diversion to High River); Reach 4 (Aldersyde to 
Sheep River Confluence); and Reach 5 (Sheep ence to Bow River Confluence).  Reach 1 
was n  

few fish that would be affected by
 
For each river segment, the amount of habitat present for each life history stage of the 

two target species w d for disc ges l, recorded (historic), base case, 
Diversion Plan, and Expanded Diversion Plan. 

ana sis based on the procedures described above would have been 
u o ssessment. For this purpose, a less rigorous, qualitative approach was 
use  co ntitative predi n wit ofessional judgement (Golder 1994). To simplify the 
analysis for th ental assessme hang  habitat were classified as either “minor” (5 to 9.9 
per cent chang rate" (10 to 19. ajor” (20.0 per cent or greater change), and either 
“positive” (habitat area increases) or “negative” (habitat area is reduced). Habitat changes less than 5 per 
c be within the m del con ence limits of the method and considered “very minor” 
or “insignifica
 
 

withdrawals on 
out an affected because the majority of 
in the ekisko Creek and hence 

os  River to date 
 

is treated as though 
 were s ption increased dramatically over that period (see Section 4.1.2). Hence, 
e amo tat change suggested by this comparison would underestimate the impact of current 

evelop h habitat.  

 
mpacts on Habitat: Base Case and Natural Flows 

he current level of consumptive water use 
n fish habitat is available by comparing the 1986 base case to natural flows. The 1986 base case models 

flows that would en in 

 

 'virtually non-existent' in Reach 5. The 
gains are therefore largely hypothetical. 

 River Conflu
ot considered because it is upstream of any direct impacts of the project on discharge and stream

habitat; Reach 3 was not considered because it is considered to be relatively poor habitat where there are 
 the project. 

as determine har characterizing the natura

 
A fully quantitative 

ses of impact a
ly

nw e forkabl
d which

r purpo
mbined qua

m
ctio

t, c
h pr

s ine environ
mode

n e
e), " 9 per cent) or “m

ent were considered to o fid
nt”. 

Impacts on Habitat: Recorded (Historical) and Estimated Natural Flows 
 

Table 4.5 in the Section 4 showed the modelled effect of historical 
rainbow tr d whitefish habitat. Rainbow trout spawning is largely un

nfluence with Pspawning  mainstem Highwood is upstream of the co
pstream of m t withdrawals. The overall effect of water management in the Highwoodu

has been a substantial decline in habitat for rainbow trout and mountain whitefish. Considerable caution is
warranted in interpreting this comparison because the analysis treats the 39-year historical record as 
hough the data were not ordered, when in fact they are (i.e. a non-stationary data set t

it
th

tationary). Water consum
nt of habu i

ment on fisd
 

I
 

A more realistic assessment of the impact of t
o

 have occurred if the 1986 operating guidelines and current licensed demands had be
place over the 39-year period of record.  
 

The comparison of base case and natural flows in Table 5.9 shows that current water 
withdrawals have caused a major (i.e. > 20 per cent) overall reduction in habitat for the two species in all
three study reaches of the Highwood River.  

 
Caution must be exercised in the interpretation of qualitative data of this kind. For 

example, the increases in rainbow trout spawning habitat in Reaches 4 and 5 must be understood in 
context. There is very little spawning habitat in Reach 4 and it is
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MOUNTAIN WHITEFISH HABITA R: COMPARISON OF BASE 
CASE AND NATURAL FLOWS 

 
Reach 

TABLE 5.9 
EFFECTS OF HISTORICAL WATER MANAGEMENT ON RAINBOW TROUT AND 

T IN THE HIGHWOOD RIVE

Species Life Stage 2 4 5 
Fry   ▲ 
Juvenile    
Cold Water Juvenile    
Adult    
Spawning ▲ ▲ ▲ 

Rainbow 
Trout 

Overall    
Fry    
Juvenile    
Adult    
Spawning  

Mountain 

  Whitefish 

Overall    
Adapted from Exhibit 58: Technical Fisheries Evaluation of the Highwood River Diversion Plans, Golder 

ssociates Ltd., 1994. 

er confluence 
each 5: Sheep River confluence to the Bow River 

n 
pward triangle. The magnitude of the change in habitat is indicated by the shading: 

A
 
Reach 2: Squaw Coulee Diversion to the Little Bow Diversion 
Reach 4: Downstream from Hwy 2 to the Sheep Riv
R
 
Shaded areas indicate a decline in habitat from the natural to the base case, except where indicated by a
u
 
 5-9.9% 
 1  0-19.9%
 > 20% 
 
 

lows 

t of habitat in Reach 2; minor to 
ajor increases in Reach 4; and minor increases in Reach 5. For mountain whitefish, changes in habitat 
ould be minimal in Reaches 2 and 4 with a minor increase in Reach 5. The EIA predicts an overall 
inor increase in rainbow trout habitat and very little change in mountain whitefish habitat if Diversion 
lan flows replace those under the Base Case (See Table 5.10). 

 
Impacts on Habitat: Diversion Plan and Base Case F
 

One of the conceptual advantages of the project is that water stored in the proposed 
reservoir during the freshet would supply irrigators, reducing the need to divert from the Highwood River 
during the critical late summer period. Although some 10 per cent of upper Little Bow irrigators would 
still be dependent on diversion from the Highwood during this period, the overall demand for diversion 
should be less than at present. The results suggest that, in comparison with the Base Case, the Diversion 
Plan flows would provide rainbow trout with about the same amoun
m
w
m
P
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TABLE 5.10 

EFFECTS O  F THE PROPOSED DIVERSION PLAN: COMPARISON OF THE DIVERSION
PLAN AND BASE CASE 

 
Reach Species Life Stage 2 4 5 

Fry    
Juvenile    
Cold Water Juvenile    
Adult    
Spawning    

Rainbow 
Trout 

Overall    
Fry    
Juvenile ▼ ▼  
Adult    
Spawning ▼ ▼  

Mountain 
Whitefish 

Overall    
Adapted from E  Plans, Golder 
Associates Ltd.,
 
Reach 2: 
Reach 4: Downstream from Hwy 2 to the Sheep River confluence 
Reach 5: 

 

xhibit 58: Technical Fisheries Evaluation of the Highwood River Diversion
 1994. 

Squaw Coulee Diversion to the Little Bow Diversion 

Sheep River confluence to the Bow River 
 
Shaded areas indicate a increase in habitat from the base case to the Diversion Plan case, except where 
indicated by a downward triangle. The magnitude of the change in habitat is indicated by the shading:
 
 5-9.9% 
 10-19.9% 
 > 20% 
 
 

Overall, the new flow regime under the Diversion Plan would have “minor benefits” for 
the rainbow trout and mountain whitefish populations of both the Highwood River and Bow River. The 
Expanded Diversion Plan would be marginally better.  
 

nel 
 

to 
t this time. 

 
 
 
 
 

The Panel rejected the Diversion Plan (see Section 4) and asked APWSS to provide an 
operating plan that includes expanded upstream storage, either in Squaw Coulee or elsewhere. The Pa
anticipates receiving a diversion plan capable of providing an assured supply of water to the Upper Little
Bow while improving summer flows and fish habitat in the Highwood River. Until that plan is available, 
the post-freshet operations of the diversion will not change from current practice. The potential benefits 
fish habitat in the Highwood River will not be realized a

5 - 34 
 



 

5.2.2.2 

  gen 
 or 

otect 
untain 

t other 
species such as the native bull trou

 be to reduce diversions 
eginnin

e 

atives of AEP said at the hearing that the rules for curtailing diversions 
described in the Application, which were in used as recently as 1994, are no longer in use. Instead, AEP 

lies on a model to predict high stream temperatures. When the temperature reaches 21º C in the morning 
and the model predicts water temperatures of  24º C, diversions would be curtailed. 

ions would have any 
ignificant effec

WSS 
ent 

periods of sub-lethal temperature." 

 

 Impacts of Diversions on Water Quality Requirements of Fish 
 

Under the Diversion Plan, real-time monitoring of temperature and dissolved oxy
would be implemented when water temperature in the Highwood River at Aldersyde exceeded 22.5º C
dissolved oxygen was less than 5.5 mg/L.  Irrigation diversions would be temporarily suspended if water 
temperature reaches 24º C.  
 

The Fisheries Coalition said the proposed temperature criteria were too high to pr
the target salmonids from lethal or near-lethal temperatures. The acute temperature criteria for mo
whitefish and rainbow trout are 22º C and 24º C; the chronic criteria are 
18º C and 19º C respectively. Thus the proposed operating plan would not respond to water temperatures 
until the acute temperature limit for one of the target species is exceeded and the chronic criteria for both 
species have been exceeded by several degrees. Chronic criteria are relevant in view of the anticipated 
frequency of exceedences (see Table 5.7). Chronic exposure to sub-lethal high temperatures and low 
oxygen induces stress that could impair reproduction or curtail growth. The Coalition also noted tha

t require colder temperatures. 
 

“In order for reductions in diversions to have any significant effect on 
temperature the diversions have to not only begin to be reduced at a lower 
temperature threshold but have to be eliminated at a lower temperature. A more 
reasonable value in terms of fish protection would
b g at 20º C and eliminating them at 21.5º C.” 

 
The Fisheries Coalition also questioned whether the proposed operating method would b

effective given that it takes roughly 12 hours for water to travel between High River and the sod farm at 
Aldersyde.  The long delay means that any effect of curtailing diversions at High River in the morning 
would not be felt at Aldersyde until well after temperatures peak in the late afternoon. Moreover, the 
Fisheries Coalition noted, actual operations include delays in responding to stress conditions resulting in 
poorer than expected performance. The Coalition pointed to specific details of 1994 operations to 
illustrate the problem.    
 

Represent

re

 
During the hearing there was debate as to whether curtailing divers

s t on the water temperature in the Highwood River and secondly, whether poor conditions 
in the lower Highwood would have any significant impact on fish populations. On the first issue, the 
Applicant conceded that the empirical evidence to support curtailing diversions was equivocal. AP
proposed to resolve the matter by gathering better information.  While there also appears to be agreem
that flow does not have a great influence on temperatures in the Highwood River, the actual magnitude 
and significance of the effect seems to be unresolved.   

 
"Rather than continuing the process of dueling computer models, we would 
suggest undertaking actual controlled experiments to determine the effect of 
reducing diversions on Highwood River temperature.  These could hopefully 

e undertaken during b
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 The Panel agrees with the Applicant’s proposal to experiment with diversions to
obtain better data. 

 
On the issue of whether poor water quality conditions in the lower reaches of the 

Highwood would a

 

ffect fish, the Panel heard evidence from several sources that fish do use the lower 
Highwood reaches both for habitat and for seasonal movements between habitats. The Panel is persuaded 
that there is mer

 levels have been 
consistently favourable since the Town of High River began diverting its wastewater away from the river. 
As encouraging  

ould 

The Panel stated elsewhere in this decision report that the management objective for the 
ighwood River should be to achieve water quality conditions no worse than would have occurred under 

natural conditions. To the extent that curtailing diversions may influence water quality in the Highwood 

beyond those th er natural conditions.  

 the 

 
 response.  The Panel recommends that the operator develop an estimate 

of the error asso

venile Entrainment 
 

 Plan 

 

ood 
 

e losses that now occur. 
 

it in preserving the water quality conditions of the lower Highwood.  
 
The Fisheries Coalition also questioned the dissolved oxygen limit and stated its 

preference for a criterion of 6.5 mg/L. APWSS responded that dissolved oxygen

 as this development is for water quality in the Highwood River, the Panel is convinced
that dissolved oxygen must continue to be monitored. The Panel notes that effluent from the town w
enter the river when there is a problem with the waste treatment plant. It is one source among the many 
sources of pollution that may intermittently affect dissolved oxygen levels in the Highwood River. 

 

H

River, the specific management goal should be to prevent temperature and dissolved oxygen excursions 
at would have occurred und
 
 Meanwhile there are management implications of the uncertainty surrounding

model's ability to reliably predict high temperature events and of the knowledge that curtailing diversions 
has at best a minor affect on lowering stream temperatures.  A model prediction that water temperatures 
will reach or exceed 24º C implies some range of actual values that may deviate from the prediction.  
Actual water temperatures may exceed the acute temperature criterion by such a margin that curtailing 
diversions will be totally ineffective at preventing exceedences.  The stress alert threshold of 24º C is too
high for an effective and timely

ciated with its temperature predictions and adopt a lower temperature management 
response threshold.  The Panel believes the operator should be prepared to demonstrate that curtailing 
diversions in response to predicted high water temperatures will be effective in preventing acute 
temperatures conditions. 

 
 

5.2.2.3  Projected Effects on Fry and Ju

Water diversion down the Little Bow Canal would be increased under the Diversion
from a maximum of 2.8 to 8.5 cms (100 to 300 cfs), i.e. by a factor of 3. Without a fish exclusion 
structure, this would result in a substantial increase in the numbers of fish (primarily the young of 
mountain whitefish and rainbow trout, together with some young bull trout) lost from the Highwood
River. Without the structure, losses of the first two species would be categorized as “long-term, negative 
and likely minor”, while losses of bull trout, a species that has suffered drastic declines in the Highw
and other Alberta drainages, would suffer “long-term, negative and major declines.” With a fish exclusion
structure, the impact would be “major and positive” for the fish populations of both the Highwood and 
Bow rivers, since the structure would not only prevent an increase in fish losses at this location, but 
would revers
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Several designs for fish exclusion structures look promising for fish 25 mm (1 in) fork 
ngth or larger. This would include the fry of rainbow trout and bull trout, but not mountain whitefish 

fry, which are m  

ls. 

he Panel agrees with all participants that the entrainment of fish in the diversions as 
they currently e

and 

5.2.2.4  

 

impacts of the project upstream of the reservoir would be primarily due to 
the operations of the Little Bow Diversi

 of aquatic vegetation in this reach, which pike would use for 
spawning. The second was 

d 

 

le
uch smaller. No site-specific design for an exclusion structure has been prepared for the

Little Bow Canal Diversion. Under the circumstances it is difficult to assess the likely efficiency of the 
exclusion device.  

 
The Panel heard considerable evidence that the numbers of trout and whitefish found in 

the upper reaches of Mosquito Creek and the upper Little Bow represent only a fraction of those 
entrained. Many succumb to predation by herons and kingfishers that congregate to fish in the cana
Participants at the hearing described efforts to count and rescue entrained fish. 

 
T

xist is a problem and one that could be made worse if the enlarged canal were built 
without an effective screening device. Although the magnitudes of the impacts of current and incremental 
mortalities are unknown, the Panel concludes that this source of mortality on rainbow trout, bull trout 
whitefish should be mitigated.  
 
 

Impacts of the Project on Aquatic Habitat and Fish in the Little Bow
River and Reservoir 

 
The impact assessment for fisheries in the Little Bow River was also a habitat-based 

assessment, though the technique used, Habitat Evaluation Procedures (HEP), was different. HEP analysis 
expresses available habitat as habitat units (HUs), which are derived by multiplying a Habitat Suitability
Index (HSI) rating (habitat quality) by the area of available habitat (habitat quantity). HEP models for 
rainbow trout, walleye, northern pike and yellow perch were used to assess the losses of riverine habitat 
and gains in reservoir habitat. 

 
The potential 

on.  The primary impact in the reservoir area is inundation. The 
primary impact on the lower Little Bow is the replacement of the current regime by one dominated by the 
operations of the reservoir. 
 
 
Little Bow River--Upstream of the New Reservoir 
 

Two contrasting impacts were predicted for northern pike in the Little Bow River 
upstream of the new reservoir under the Diversion Plan. The first was a “long-term minor positive” 
impact resulting from increased growth

a “long-term minor negative” impact of reduced summer flows, which would 
cause higher temperatures and lower oxygen concentrations than under the Base Case. The Panel's 
rejection of the Diversion Plan, its recommendation that the 1994 guidelines be applied in the interim an
its requirement for a revised diversion plan should provide something closer to 1.13 cms (40 cfs) in 
summer should remove the second impact. The overall effect, which was expected to result in no change 
in habitat quality under the diversion plan in this reach, could be improved to a minor benefit. Fish habitat
in the upper Little Bow could be improved further if the riparian zone were managed to encourage woody 
vegetation. 
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Little Bow River Reservoir 
 

The HEP analysis indicated that the newly created reservoir habitat would be poor
northern pike, walleye and yellow perch and non-existent for rainbow trout. Yellow perch and wa

 for 
lleye 

habitat of any quality would represent a net gain for these species, neither of which lives in the reach of 
the Little Bow R

 to 

that 

d Oceans questioned whether fluctuations in the reservoir 
would render reservoir reefs useless for spawning. APWSS responded that water level fluctuations would 
not have an adv

ing 

t 
ng 

or spawning in tributary streams, the development of stream spawning habitat should be 
onsidered, if the remaining concerns about walleye habitat can be satisfied. DFO also doubted walleye 
ould live in the reservoir because they are usually associated with yellow perch. APWSS responded that 

eye, only one also supports perch. Other prey 
pecies can support a walleye population. Yet another concern is the trophic status of the reservoir. 

Walleye are gen s of 
ank 

nlike walleye, pike live in the Little Bow River. Thus any gain in reservoir habitat is at 
the expense of l

tes and emergent vegetation would not establish near 
the shoreline of the reservoir due to the large fluctuations in the reservoir's level. Consequently, spawning 
habitat would be

rine 

ould affect the likelihood of winter fish kills for all 
species. The Applicant's initial water quality modelling, which discounted any input of nutrients from 
Frank Lake, esti  dam, 

A 

ed 
 recognizes the difficulties entailed in predicting the frequency of winter anoxic 

conditions in the reservoir based on a short (10 year) simulation of water quality conditions. Under the 
circumstances, the Panel is not prepared to rely too heavily on the quantitative accuracy of these 

iver where the reservoir would be built. However, the positive impact for yellow perch 
was discounted because this species requires aquatic macrophytes for spawning and these are unlikely
develop in the new reservoir because of the extent of water level fluctuations. Whether the reservoir 
would provide useful habitat for walleye was and remains controversial. APWSS recognized 
spawning habitat would be limiting, unless they construct rocky spawning reefs in the reservoir, or 
immediately upstream.  

 
The Department of Fisheries an

erse effect on walleye reproduction because levels would be stable or rising in spring 
during spawning. DFO pointed out that the reservoir might not be completely filled if there were a 
succession of dry years. Under these circumstances, reservoir reef habitat could be unavailable depend
on its elevation.  

 
The Panel notes that if spawning habitat were developed upstream of the reservoir, i

would not be affected by reservoir fluctuations. Since, according to APWSS, walleye exhibit a stro
preference f
c
w
of twelve reservoirs in southern Alberta that support wall
s

erally most abundant in mesotrophic lakes and reservoirs. The elevated trophic statu
the proposed reservoir could reduce its habitat value for walleye unless phosphorous loadings from Fr
Lake and non-point source agricultural runoff in the Little Bow basin are lowered substantially (see 
Section 5.1).  

 
U
ost riverine habitat. Pike prefer to spawn and hunt in flooded vegetation in tributary 

streams or vegetation near lake shorelines. After the initial inundation of the reservoir, there would be an 
abundance of flooded vegetation and spawning habitat for pike. As the vegetation decomposes, this 
spawning habitat would be lost. Aquatic macrophy

 limiting, except in the first few years, unless suitable habitat can be established 
upstream. APWSS concluded that the reservoir habitat would be of low quality relative to the lost rive
habitat, but would be more abundant.  

 
The reservoir's trophic status w

mated that winter anoxic conditions, i.e. dissolved oxygen less than 3 mg/l at the
would occur on average in two of forty years. Later, APWSS revised its estimate to three years in thirty-
nine. The second estimate was obtained by a linear interpolation of phosphorous loading used in the EI
and those estimated by the Upper Little Bow Water Users Association. It assumes that the Frank Lake 
problem could be mitigated so that total phosphorous loading would increase by 1.36 times the value us
in the EIA. The Panel
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predictions. Wh ic 

sful mitigation of upstream nutrient loading.  
 
APWSS concluded, on the basis of the HEP modelling, that there would be a net gain in 

habitat for two species, northern pike and walleye, which would be “positive, major, and long-term.” 
nty. The HEP models used in the 

ssessment of the Little Bow River Reservoir are open to questions about the input data; the 
y o f 

t 

to decide if the expense of creating winter oxygenation is 
warranted. 

 
 

yed in the spring due to the influence of reservoir 
storage. This wo  

irrigation, more 
upper reaches o
oxygen concentrations than under th

pper segment o h near the reservoir. 

es the overall impact on northern pike habitat as “minor, long-term, and negative.” In absolute 
terms, however, the impact would be small, since there is little habitat there now, and there would be little 
after project development, primarily because of the limited availability of pools and backwaters during 
the summer months. 

 

at is clear is that higher than anticipated phosphorous loading would increase the troph
status of the reservoir and with it the frequency of winter anoxia causing fish kills. Whether fish 
populations can be sustained in the reservoir will depend on the frequency and duration of anoxic 
conditions, which in turn will depend on the succes

Predictions based on models entail a substantial degree of uncertai
a
transferabilit f habitat suitability indices developed elsewhere to southern Alberta; and the reliability o
the pike regression model and the walleye lacustrine model. Moreover, the total number of habitat units 
was calculated at full supply level and would therefore overestimate the amount of habitat that would be 
available when the reservoir was drawn down.  

 
The Panel is confident pike would live in the reservoir and reasonably confident tha

walleye would live in the reservoir if water quality concerns are addressed and spawning habitat is 
provided. In line with APWSS's own assessment of the potential value of the Clear Lake fishery, the 
Panel believes that a self-sustaining fishery would be described as a major positive impact, whereas an 
intermittent fishery requiring restocking would be a minor positive impact. With the information at hand, 
the Panel cannot be sure which scenario would unfold. The Panel believes it would be necessary to 
monitor dissolved oxygen and fish kills 

 
 
Little Bow River--Downstream of the New Reservoir 
 

Under the Diversion Plan, impacts on the Little Bow River downstream of the new 
reservoir would be more varied than upstream impacts. In the spring, maximum flows between the 
reservoir and the Carmangay Weir would be less than under the Base Case due to water withdrawals over
the length of this reach. This would reduce the availability of northern pike spawning habitat between the
reservoir and the Carmangay Weir, and eliminate it entirely downstream of the weir to Travers Reservoir. 

 
arming of the river would be delaW

uld delay the onset of northern pike spawning downstream of the reservoir. On the other
hand, this might be beneficial to northern pike, since stream flows, and therefore the availability of pike 
spawning area, would increase later in the spring. 

 
From mid-June to mid-September, as a result of water withdrawals, primarily for 
water would be released from the new reservoir than enters Travers Reservoir. In the 
f this segment, the increased flows would result in lower water temperatures and higher 

e Base Case. These factors would enhance fish feeding habitat in the 
f this reacu
 
Without mitigation, the project is expected to be have little overall effect on the 

vailability of northern pike habitat in the Little Bow River downstream of the new reservoir. The EIA a
classifi
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Predicted impacts on fish populations downstream of the Little Bow River Reservoir 
n, 

n of up ion of 
populations by t

 

 
d to be hypereutrophic with elevated salinity that should decline with irrigation withdrawals 

(see Section 5.1.3.4).  

 would 
 the canal from Mosquito Creek. The reintroduction could be expedited by 

ansporting fish. Yellow perch were not observed upstream of Travers Reservoir in net and electrofishing 

e 

l were 
he operating parameters assumed for the application would 

allow winter levels as low as 964.5 m
 

 a major, 
sitates occasional or frequent 

.  

would include the effects of sedimentation during construction and the early period of operatio
disruptio stream movements as the result of dam construction, and the subsequent isolat

he impassable barrier of the dam.  
 

5.2.2.5 Impacts of the Clear Lake Component 
 

The Clear Lake component of the project would introduce water from Mosquito Creek 
during the spring freshet via a 10 km (6 mi) long canal to stabilize Clear Lake.  The resulting water body
is expecte

 
Since the lake previously supported yellow perch and northern pike, at least on an 

intermittent basis, APWSS suggested that fish populations could be re-established. Northern pike
likely enter Clear Lake via
tr
surveys conducted between October 1990 and October 1991.  Hence, this species would have to be 
artificially stocked in Clear Lake. 

 
There is some doubt as to whether Clear Lake would support populations of these fish, 

except on an intermittent basis under the proposed operating plan. The lake's shallowness and expected 
high trophic status would expose fish to high water temperatures and algal blooms in summer and low 
oxygen, even anoxia, in winter. A 1988 study of the potential for re-establishing a fishery in Clear Lak
recommended minimum summer and winter lake levels based on observations that winter and summer 
kills occurred when the maximum lake depth were 3 m (lake elevation 964.5 m) and 2 m (963.5 m) 
respectively. The minimum levels recommended by AEP Fish and Wildlife to ensure fish surviva
965.5 m in summer and 964.5 m in winter. T

, the level at which winter fish kills were observed in 1979-80. 
APWSS's simulated elevations of Clear Lake operations show that winter elevations would exceed 965.0
m 90 per cent of the time.  

 
The Panel believes the Applicant's proposal to operate the reservoir close to the level at 

which winter kills have been observed in the past makes the sustainability of the northern pike fish 
population uncertain. It concurs with the Applicant's conclusions on this matter:  
 

"The restoration of a self-sustaining fishery in Clear Lake would be considered
long-term positive impact of the project. If winter kill neces
stocking of the lake, the resultant impact would be reduced to minor, long-term and 
positive." 

 
The Panel notes that if a Squaw Coulee expansion option is adopted, there may be an 

opportunity to re-examine the minimum operating level for Clear Lake to secure a self-sustaining fishery
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5.2.3 Overall Assessment of Project Impacts on Aquatic 

ries 

abitats. 

 

d rainbows live in the Bow River, except during spawning. The predicted increases in northern 
e

 

ut the 

The gain in aquatic habitat area implies a corresponding loss in terrestrial habitat. 
he Applicant's proposal to offset the loss of terrestrial habitat with gains in habitat quality reverses the 

quantity for quality substitution in the aquatic habitats. 

Environments and Fish 
 

The federal Department of Fisheries and Ocean's Policy for the Management of Fish 
Habitat provides general guidance on the application of the habitat protection provisions of the Fishe
Act, and applies to all projects that have the potential to harmfully affect fish and fish habitats that 
contribute to a fishery. The policy requires that losses to the productive capacity of habitat caused by a 
project must be avoided if possible or balanced by gains elsewhere to ensure no net loss of habitat. The 
long-term objective of the policy is to achieve an overall net gain in the productive capacity of fisheries 
h

 
APWSS stated that the three-component project would result in a net increase in fish 

habitat; the inclusion of a Squaw Coulee expansion would result in a further marginal improvement. The 
Panel believes there is enough uncertainty about the Applicant's predictions to warrant a careful 
assessment of the claim.  
 

The minor increase in rainbow trout habitat that was predicted for the Highwood River 
under the Diversion Plan would be very minor indeed.  Only 4 per cent of rainbow spawning occurs 
downstream of High River; the remainder would be unaffected.  Fry and juveniles tend to be concentrated
in the headwater tributaries and upper reaches of the mainstem Highwood.  The majority of adult 
Highwoo
pike and walley  habitat in the Little Bow drainage may be obviated by winter kills unless the predicted 
trophic status of the stream and reservoir can be improved. The success of measures to control point 
source pollution, particularly from Frank Lake and non-point source pollution from agriculture in the 
basins is not a foregone conclusion. The proposed management of Clear Lake for pike would subject the 
population to periodic winter kills. It is not clear whether Clear Lake would be habitat for a self-
sustaining or intermittent pike population.  

APWSS's economic analysis (see Section 7) of the fishery assumes that there would be 
increased fish habitat, that this increase would result in an increase in fish numbers and that increased 
numbers would be an economic benefit to the fishery. The uncertainty about the first of these three 
assumptions has already been described. If there is an increase in summer habitat in the Highwood River, 
it would not necessarily be translated into more fish, simply because other factors, such as angling 
pressure and winter habitat, may limit the population. In general, we have very little information abo
relative limitations of the available habitat for the various life stages. The third assumption, that increased 
fish numbers would be a benefit to the fishery, would only be true if current fish numbers are 
unsatisfactory and impose some limit on the success of commercial guides. 

 
Some riverine pike habitat in the Little Bow River and Mosquito Creek basins would be 

replaced by lower quality reservoir habitat. The quality of the remaining riverine habitat would also 
decline under the Diversion Plan, but this operating regime has been rejected by the Panel. Overall, the 
loss of aquatic habitat quality could be more than offset by gains in the amount of habitat created by 
inundation of land in the reservoir area. The Panel recognizes that the substitutability of habitat area for 
habitat quality implied in HEP modelling is controversial and expects that this assumption would be 
critically examined when the impacts of a new operating plan are assessed.  

 
 

T
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5.3  Prairie Environments 
 
 The Highwood River rises in the Rocky Mountain subalpine and then flows south-east, 
then east through aspen parkland to Longview, where the fescue grassland begins. The river continues 
north-east toward its confluence with the Bow through fescue grassland. To the east of the fescue 

rassland is the mixed grass ecoregion. The Little g Bow River meanders south-east from High River, 

 

h as 
), 

.), golden bean (Thermopsis rhombifolia), common 
arrow (Achillea

 

-

articularly along the rivers, around the margins of lakes and on north-facing 
lopes.  

slands in the project area support a community of native mammals and birds, 
any of which are threatened or endangered at least in part because the grassland ecoregions have been 

ppropriated for oject 

ted 
prise 77 per cent of the Highwood basin’s plant communities. Native 

egetation remains on approximately 20 per cent of the land that is either unsuitable for or not accessible 
 agriculture. The remnants of upland plant communities that remain on the steeply sloped sides of 

coulees are not typical of fescue grassland. Cultivated land and pasture have also replaced native 
vegetation in the Little Bow basin. Only 7.5 per cent of the Applicant's study area was occupied by native 
grass communities and, of that, more than half of those communities were atypical of the ecoregion. 
 
 Within the Highwood River valley, vegetation communities are shaped by the river's 
channel morphology. Extensive stands of mature cottonwood (Populus balsamifera) and mixed grass-
shrub communities occupy an expansive floodplain with a braided, gravel-bed channel between Squaw 
Coulee and High River. Downstream of High River to Highway 547 the nearly linear channel restricts 
riparian vegetation to a narrow mixed shrub fringe of silverberry, willow (Salix spp.) and bromegrass 
(Bromus spp.). Croplands and pasture extend to the channel margins. North of Highway 547 to the Bow 
River, the Highwood meanders in a deeply incised channel. Cottonwood-bromegrass and cottonwood-
mixed shrub communities occupy the larger point bars and levees. Upland communities include mixed 
spruce and aspen.  
 

traversing the boundary between the fescue grassland and the mixed grassland ecoregions. Mosquito 
Creek (as far south as Nanton), Frank Lake and the upper Little Bow River to the outlet of Frank Lake are
in the fescue grassland ecoregion. The remainder of the project, Clear Lake, the lower reaches of 
Mosquito Creek and the Little Bow River, including the reservoir site, are in the mixed grass ecoregion.  
 
 The native vegetation of the two grassland ecoregions depends on the availability of 
moisture and on soil type. The sub-humid fescue grass ecoregion is characterized by grass species suc
rough fescue (Festuca scabrella), Parry oat grass (Danthonia parryi), June grass (Koeleria macrantha
nd by herb species such as chickweed (Stellaria sppa

y  millefolium) and fleabanes (Erigeron spp.). Needlegrass (Stipa spp.) blue grama 
(Boutelaua gracilis) and wheatgrass (Agropyron spp.) dominate the semi-arid mixed grass ecoregion. The
boundaries between the two ecoregions are not sharply defined. Moister sites in the mixed grass region 
may be dominated by rough fescue; drier sites in the fescue region may be dominated by needle-grama
wheatgrass mixes. In both grassland regions deciduous shrub and tree communities develop where water 

 locally more abundant, pis
s

 
 Native gras
m
a  agriculture and other forms of development. Among the species of concern in the pr
area are the long-tailed weasel, Baird's sparrow, the ferruginous hawk and the burrowing owl, all 
considered threatened in Canada by the Committee on the Status of Endangered Wildlife in Canada 
(COSEWIC). 

 
 Much of the upland native vegetation along the Highwood River downstream of Squaw 
Coulee and in the Little Bow basin has been displaced by agriculture. According to APWSS, cultiva
pasture and crops now com
v
to
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 APWSS provided evidence that these communities declined between the 1950's and late 
e grassland were 
tional developments 

cluding a golf course at the Town of High River and campsites at the confluence with the Bow River. 
m ch may 

ruitm

 

5.5 km (9.6 

ttributed the change to higher water levels and increased sediment loads from the Highwood River. 
 

 
 

onsidered important habitat for waterfowl, shorebirds and burrowing owl. Three pairs of ferruginous 

erns were raised regarding local weather patterns (thunderstorms, 
 The 

1980's with the greatest impact between 1983 and 1989. Some areas that were nativ
cultivated. Cottonwood stands were removed for roads, new subdivisions and recrea
in
Some of the re aining riparian forest shows evidence of livestock grazing and trampling, whi
prevent rec ent in mature stands. 
 
 The Little Bow River supports a narrow fringe of emergent vegetation including sedges
(Carex spp.) and cattails (Typha latifolia). Cattails are the most significant emergent vegetation in terms 
of wildlife habitat, providing nesting cover for waterfowl and other marsh birds. APWSS found that 
cattails had increased dramatically in the basin since the 1950's, presently occupying about 1
mi) of the streambed upstream of the confluence of the Little Bow River and Mosquito Creek. They 
a
Below the Mosquito-Little Bow confluence, cattails are less numerous, apparently because of higher
stream velocities and lower sediment loads. 
 
 Clear Lake is an ephemeral alkali lake surrounded by smaller ephemeral ponds. The area
was identified as an environmentally significant area even though cultivated land and pastureland have
replaced much of the native mixed grassland. The alkali wetlands and associated native grasslands are 
c
hawks nest in the area.  
 
 
Meteorological Effects 
 

Some public conc 
hailstorms, and tornadoes) that might be worsened by the creation of the Little Bow River Reservoir. 
Panel accepts Environment Canada’s submission in this regard, that natural meteorological processes in 
southern Alberta are of sufficient geographic scale, frequency, and magnitude that they would not be 
measurably influenced by the project works.  The Panel also notes Environment Canada’s long-range 
weather models indicating that warming may occur in the prairies as part of global warming processes.  
While such effects are uncertain, the consequences would create even greater public need for well-
managed water resources. 
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5.3.1  Impacts of the Project on Vegetation and Wildlife 
 

5.3.1.1  Vegetation and Wildlife in the Highwood River Basin 
 
 Riparian poplar forests are valued for their aesthetic appeal and recreational potential. 
They are also essential habitat for certain birds and mammals. The loss of riparian communities is to be 

possi e 
some riparian po potentially alter the stream's hydrology and fluvial 

eomorphology, which could influence the conditions for riparian poplar survival and reproduction.  

t. 

y applied to all sections of the river. Instead, they suggested a 
ualitative analy

Consultants for the Applicant initiated a groundwater monitoring study to assess the 

n 

r 

hysiological an

8.5 cms (300 cfs) at High River instead of the 
urrent 2.83 cm

avoided if ble. Construction of the enlarged diversion and Little Bow Canal would directly remov
plar. The project could 

g
 
 Consultants for the Applicant sought to determine whether altering the amount and 
timing of diversions from the Highwood River could adversely affect poplar survival and recruitmen
They concluded that a quantitative instream flow needs assessment for riparian vegetation would entail a 
level of complexity not encountered in the comparable modelling of physical habitat for fish and might 

ot produce results that could be reliabln
q sis based on the physiological and ecological requirements of balsam poplar for water.  
 
 Established balsam poplar trees require adequate groundwater to survive and to grow. 
Even in riparian habitats, however, there needn’t be a direct relationship between stream flows and 
adequate groundwater levels. Groundwater originating away from the stream could provide sufficient 
water for tree survival independent of stream flow. Alternatively, groundwater levels may respond to 
changes in stream flow. The significance of stream flows to groundwater levels and tree survival cannot 
be assumed; it must be assessed.  
 
 
potential effects of stream flows on groundwater levels. Their 1990 data showed a clear linkage between 
streamflow and groundwater levels within 50 m (165 ft) of the river. Investigations by another consultant 
showed that shallow groundwater within a kilometre of the Highwood River flows laterally toward the 
river and that groundwater below and adjacent to the river flows upwards. The same study confirmed a 
strong interaction between stream flow and shallow groundwater levels in alluvial sand and gravel withi
150 m (490 ft) of the river.  
 
 These observations suggest that both surface water infiltration and lateral and upward 
shallow groundwater movements influence the groundwater levels in the alluvium of the Highwood Rive
valley. No site-specific data exist on the relationship between streamflow, groundwater and riparian 
vegetation. The relationship between cottonwood survival and stream flow is therefore uncertain in the 
bsence of data monitoring the effect of stream flow on groundwater levels in the riparian zone. The a

p d ecological requirements for recruitment of balsam poplar are more exacting than the 
requirements for survival of established trees. Balsam poplar reproduces vegetatively and sexually. 
Consultants for the Applicant concluded that poplar recruitment is more likely to be prevented by 
disturbances, particularly cattle grazing and trampling, than by hydrological changes in the Highwood 
River. 
 

The Panel suspects that the diversion of  
c s (100 cfs) during the freshet would have little effect on the survival of downstream 
poplars. It is the late summer low flows that might contribute to drought stress, if the lower Highwood 
poplars are influenced by stream flows. The enlarged Highwood Diversion, operated according to a 
revised diversion plan, would likely neither improve, nor worsen summer discharges since diversions in 
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low flows would be largely from stored water. In the interim, therefore, there could be no significant 
effect of the project on the lower Highwood poplars, even if poplar survival is influenced by late
stream flows. The Panel anticipates that the revised diversion plan would augment late summer instream 
flows. The Panel expects APWSS to assess the impact 

 summer 

of that change as part of its assessment of the 
vised diversion plan. No assessment of the potential impacts of withdrawals and return flows from an 

xpanded Squaw

The Applicant's Diversion Plan, which would have seen a peak flow of 8.5 cms (300 cfs) 
cause the 
ed diversion 

lans be filed wi

 
d 

ed 

ill 
mpacts that might occur during low flows 

 the upper Little Bow River and along the propo

re
e  Coulee can be made pending completion of additional work by APWSS. 
 
 

5.3.1.2  Project Impacts on Vegetation and Wildlife in the Little Bow River 
Basin 

 
 Impacts of the proposed project on vegetation and associated wildlife in the Little Bow 
River valley would be due either directly or indirectly to inundation of the reservoir area and the 
alteration of the hydrological regime, both upstream and downstream of the reservoir. The Panel is 
considering the dam and reservoir as they were proposed. The impacts of construction and inundation can 
therefore be assessed at this time.  
 
 
during the freshet followed by flows as low as 0.51 cms (18 cfs) was rejected by the Panel be
summer flows were deemed to be too low. Earlier in this report the Panel requested that revis
p th the NRCB. The Panel defers the review of environmental effects associated with a 
revised diversion plan, particularly those in the Highwood River, until the requested information is 
received.  The Panel expects that a final review of these matters would be completed before the enlarged 
8.5 cms (300 cfs) diversion works are ready to operate. The Panel's approval of any proposed diversion
structure means that the eventual regime of the Little Bow River would include the peak flows identifie
in the EIA. 
 
 The Panel expects that the revised diversion plan would provide stable and adequate flow 
down the upper Little Bow River during low flows.  There may be a period (while additional storage is 
being developed for the Highwood River basin) during which it may be necessary to operate the expand
Highwood River diversion works under the current 1994 guidelines during low flow events.  The Panel 
will, as it did when assessing the effects on water quality, make certain assumptions in reviewing the 
wildlife and vegetation effects of operating the three-component project during low flows. The Panel w
assume that the most serious shoreline vegetation and wildlife i
in sed Little Bow River Reservoir would occur while the 
Highwood River diversion works are operated in accordance with the 1994 guidelines. These effects 
would be similar to those currently experienced during late summer and early fall when diversion rates 
are reduced from a peak of 2.83 cms (100 cfs) according to the 1994 guidelines.  
 
 Assuming the expanded Highwood River diversion works are operated in accordance 
with the 1994 guidelines implies higher flows in the Little Bow River during low flows than the minimum 
flow proposed by the Diversion Plan.  The Panel expects that monitoring would continue throughout any 
project implementation phase and that AEP would make any necessary operational adjustments to insure 
that any risk to shoreline vegetation and wildlife associated with the somewhat higher flows during the 
low flow season is addressed.  
 
 The Panel believes that adopting the 1994 guidelines as the basis for its assessment of 
vegetation and associated wildlife effects during low flows reflects a cautious approach to assessing these 
effects in the Little Bow River.  A panel would be in a position to confirm the assessment of the nature 
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and magnitude of these effects when it has completed the future review of the revised diversion plans.  
Depending on the information available at that later stage a panel may draw similar or different 
conclusions, but at this time the Panel does not expect the nature and magnitude of those effects to be as 

reat as those as

d 

 
 

en, 

fforts to mitigate the adverse impacts of pollution from these sources (see Section 5.1) would have to be 
ctored into the

mpacts of Building, Filling and Operating the 50,000 ac-ft Little Bow River Reservoir 

uld 
lude 

ork sites and in areas where roads and utilities would have to be relocated would also create 

 
ng 

kpiled topsoil and seeding would reclaim all 
reas disturbed during construction. The value of reclaimed areas as mixed grass prairie and as wildlife 

struction could 
lso affect some species. Mule deer, which apparently move seasonally from wintering habitat between 
armangay and Travers Reservoir to sites upstream of the proposed dam, could be diverted from their 

t by establishing a movement corridor 
round the dam construction site and reservoir where construction activity would be restricted, by 
roviding cover

struction disturbances could lower the stream's 
roduction of aquatic macrophytes and benthic invertebrates, reducing food for waterfowl. The impacts of 

construction on iled weasel 
were rated as m
 
 looding the reservoir would inundate 885 ha (2,187 acres) of the Little Bow River 

alley. Just over  

g sumed in the current assessment. 
 
 The post-peak flow under a revised operating plan is expected to be greater than propose
in the Application, but is unknown at this time. Accordingly, it is not possible to conclusively assess the 
ultimate effects of the eventual hydrological regime on emergent plant communities. Nor is it possible to 
precisely predict what species might occupy the narrow floodplain fringe of the Little Bow River. What 
can be addressed at this time is the effect on the existing emergent vegetation of tripling the peak flow
and the effect of assuming Little Bow River flows during low flow events would be no less than those
that have been experienced to date under the 1994 guidelines.  
 
 Vegetation would also be affected by nutrients, particularly phosphorous and nitrog
entering the stream from agricultural run-off, municipal storm drainage and the outlet from Frank Lake. 
E
fa  final assessment of impacts of the operating regime on vegetation at the time a panel 
reviews the revised diversion plans.  
 
 
I
 
 The project would be constructed over a four-year period following approval and wo
be largely complete in three years. Disturbances related to the construction of the reservoir would inc
construction at the dam site, a borrow area 0.8 km (0.5 mi) from the dam site and potentially at offsite 
borrow areas, and temporary work yards and vehicle maintenance compounds. Roads between project 
w
disturbances. The reservoir would affect 133.4 ha (330 acres) of land, some of which is currently in a 
natural or semi-natural state. APWSS plans to reclaim some fraction of this total. Reclamation plans were
not presented in the EIA; they would be prepared in accordance with the AEPEA regulations followi
approval. APWSS has stated that grading, overlaying stoc
a
habitat would depend on the reclamation methods used, the success achieved and the degree of ongoing 
disturbance in the dam site area. The Panel has conservatively counted the 133.4 ha (330 acres) as an 
unmitigated loss of the plant community and wildlife habitat.  
 
 Disturbances such as noise and the presence of workers during the con
a
C
normal habitats. This impact might be mitigated to some exten
a
p  in the form of native shrubs or by placing berms and buildings so as to minimize noise. 
Construction activities would likely displace tundra and trumpeter swans, which use the river valley 
during the spring migration. Turbidity downstream of con
p

other species including raptors, songbirds, upland sandpipers and the long-ta
inor or negligible. 

F
v  half of the inundated land (456 ha or 1127 acres) is contiguous native mixed grass prairie
and a further 5 per cent (44 ha or 109 acres) is dominated by shrubs. About a third of the area to be 
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flooded (291 ha or 719 acres) is now under cultivation. The permanent loss of these lands, their economic 
and ecological value, would be an unmitigated consequence of the decision to proceed with the project.  
 
 The Panel recognizes the loss of a contiguous block of mixed prairie grassland must be 
onsidered a significant adverse environmental effect because so little of this native ecoregion remains.  
y 1991 it was  

4 

 

trol, cattle grazing and motorized access. 

ung 

tal 
many species of mammals and the nesting periods of songbirds and waterfowl.  

s project could destroy. To compensate for the loss, APWSS is proposing a 
rassland habitat compensation program. Areas of native grassland in the vicinity of the project would be 
onserved and enhanced. The management objective would be to restore native vegetation and cover.  

The proposal for a habitat compensation program is similar to one the NRCB heard from 
n that 

rea 
 

 of Increasing the Peak Flow to 8.50 cms (300 cfs) 

r 

These 'non-productive' areas are precisely the narrow fringe of natural vegetation, which 
is potentially most productive from the perspective of wildlife. During peak discharge, about 54 ha (133 

c
B estimated that only 10 per cent of the mixed grassland was undisturbed. Consultants for
the Applicant estimated that only 7.5 per cent of the 233,759 ha (577,620 acres) bounded on the west by 
Highway 2, on the north by Highway 540, on the east by Highway 820 and on the south by Highway 52
was still native grassland. They deemed any further loss to be highly significant. Flooding would remove 
about 33 km (21 mi) of riparian waterfowl staging and resting habitat, fawning habitat for mule deer, 
nesting habitat for ducks, ferruginous hawks and resident songbirds, in-transit habitat for neotropical 
migrant songbirds and small mammal habitat. It would reduce prey populations for raptors and 
mammalian predators such as the long-tailed weasel. Some limited mitigation of these adverse effects is
possible if grassland sites surrounding the reservoir are managed to restore native flora and fauna. 
Specifically, it would be necessary to curtail ground squirrel con
 
 When the reservoir is filled for the first time, adult animals would be displaced and yo
of the year are likely to be drowned. The amount of mortality would depend on the timing and rate at 
which the reservoir is filled. In an ordinary year, the freshet coincides with the natal and early post-na
periods of 
 
 The Panel concludes the loss of grassland and habitat provided by that grassland is a 
significant adverse environmental effect associated with the project.  It is not possible to replace the 
grassland and habitat thi
g
c
 
 
APWSS on the Pine Coulee Project. The Panel heard some evidence at the hearing that progress o
effort was less-than-hoped-for. This raises some concern on the part of the Panel about whether the 
Applicant's plans for habitat compensation are realistic.  
 
 Environment Canada urged the proponent to ensure that the grassland compensation a
mirror as much as possible not only the biological, but the topological features of the area to be lost. This
would enhance the chances that a comparable variety of vegetation communities would be included. 
Environment Canada also recommended that the grassland areas be contiguous with the wetland 
development at Clear Lake, since some species use both wetland and upland habitats. 
 
 
Impacts
 
 The Applicant's assessment of the channel capacity of the Little Bow was that the rive
could convey 8.50 cms (300 cfs) to the reservoir without significantly increasing bank slumping and 
without overtopping its banks except in a few locations:  
 

"Lands that might be flooded by increased diversion flow typically involve 
narrow, low-lying areas that are predominantly non-productive and covered by 
marsh grasses and small shrubs."  
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acres) of grass and low shrub would be affected by overbank flooding. Flooding of shoreline vegetation 
would reduce the amount and diversity of habitat available to riparian species such as long-tailed weasels
On the other hand, the wider flood zone could be managed to enhance sh

.  
rub vegetation and cover to 

t 
 

rsely 
May 

. 

m 

Higher current velocities and substrate scouring are also expected to adversely affect 

n 

The Clear Lake component of the project is meant to compensate for the loss of 

r irrigation and a site for water-based recreation, 
cluding angling for pike. During the hearing the Panel heard concerns from some parties that some of 

d 

lter 

ion of Mosquito Creek to facilitate the diversion of water into the canal.  The canal itself 
ould be roughly 10 km (6 mi) long. Construction traffic would have access to the project area from the 
unicipal roads

y 

 

improve riparian habitat. 
 
 Established cattails require a stable water depth below about 0.5 m (20 in) and canno
tolerate flooding to a greater depth. The 8.50 cms (300 cfs) flow would flood some locations to a depth of
over a meter. The established cattails would die from lack of oxygen. Cattails would also be adve
affected by the scouring of fine-grained alluvial deposits. The greater stream velocities between mid-
and early July could remove the substrate that higher summer flows have deposited over recent decades
It is doubtful that cattails would be successful in re-establishing comparable stands. Their requirements 
for fine substrates and a relatively constant depth are unlikely to be met in a significant part of the strea
given the greater annual disparity between spring and summer flows in the new hydrological regime as 
compared to the present favourable regime. The loss of a substantial part of the cattails would reduce the 
suitability of the area for waterfowl nesting and brood rearing.  
 
 
certain benthic invertebrates and to reduce the abundance of aquatic macrophytes. Species that feed on 
aquatic macrophytes (e.g. swans) and benthic invertebrates (ducks, certain fish) would be adversely 
affected.  
 
 The reservoir would further reduce sediment loading in the lower Little Bow, worsening 
the marginal cattail substrate there. The effect of reservoir operations on downstream emergent vegetatio
is not clear at this time. 
 
 
Construction of the Clear Lake Canal and Stabilization of Clear Lake  
 
 
waterfowl habitat due to the Little Bow project components. APWSS suggested that stabilizing Clear 
Lake and augmenting the supply of water to 12 adjacent wetlands would enhance wildlife habitat. The 
estimated annual production of about 1500 ducks would offset losses elsewhere in the project area. At the 
same time, Clear Lake would be a source of water fo
in
the benefits attributed to this component of the project would have unaccounted costs. For example, the 
proposal to stabilize Clear Lake would improve habitat for waterfowl but destroy shorebird staging an
feeding habitat. Similarly, the proposed flooding of 12 wetlands would create habitat for waterfowl but 
would eliminate 106 ha (262 acres) of foraging habitat for the rare ferruginous hawks. The Panel believes 
that some care must be taken to understand the tradeoffs that may be involved in any proposal to a
habitat. 
 
 Construction of the Clear Lake project component would include realigning a 470 m 
(1540 ft) sect
w
m  it intersects. Impervious fill would be available on site and from a borrow pit nearby. 
Gravel and riprap would be trucked to the canal construction site from a remote location. Seven gravit
turnouts, four from the canal and three from the lake, would flood twelve adjacent wetlands, covering 106 
ha (262 acres). At the hearing, APWSS described alternatives to this plan. The final design has not been
chosen. Clear Lake, at its full supply level of 966.3 m would cover 380 ha (939 acres).  
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 Impacts of the Clear Lake project would include the sensory disturbance of COSEWIC-
listed burrowing owls and ferruginous hawks that nest there. These effects can be partially mitigated by 
identifying the nesting sites and restricting construction activity within  
500 m (1640 ft) or, if this is not feasible and as a last resort, moving the nests. The burrowing owl 

opulation of Alberta, which is roughly half of the Canadian population, is believed to be between 432 
a 

It is 

er 
.   Some 15 

airs were observed in the Mosquito Creek – Clear Lake area.  The Panel concludes the environmental 
ffects associate

s 
ould 

of one kind of habitat to another. Approximately 75 ha (185 acres) of 
ixed grassland would be eliminated by the canal construction. A further 106 ha (262 acres) would be 
ooded in the w

ould 
thern 

 

other waterfowl such as coots. 
 
 The Panel concludes that the Clear Lake component of the project could substantially 
compensate for the loss of waterfowl habitat on the Little Bow River, but would do so by converting a 
substantial contiguous area of mixed grass prairie and shorebird habitat. Among the species that would be 
adversely affected, some are rare and endangered.  
 
 The 1988 Ducks Unlimited proposal to enhance the Clear Lake wetlands included a goal 
of achieving changes in land use to favour ground-nesting birds within 1 km (0.6 mi) of the wetland 
development. In the context of the current application, APWSS has undertaken to compensate for the loss 
of mixed grassland by protecting and enhancing grassland, preferably in the Clear Lake area. Participants 
in the hearing noted that a contiguous block of grassland next to the enhanced wetlands would be 
beneficial to species that use both habitats. Environment Canada specifically requested that the 
compensation area mimic as closely as possible both the topographic and biological composition of the 
lost habitat. The amount of habitat purchased or otherwise managed, they said, should equal that lost to 
the project.  
 
 The Panel recognizes that it is not feasible to compensate for the loss of habitat in the 
sense of replacing lost habitat with new habitat (i.e. habitat created from cultivated land) on the scale 
required in this instance. The proposal to protect and enhance existing habitat would therefore entail a net 
loss of habitat area, unless the habitat to be protected would otherwise be lost. This is not the case with 
Clear Lake; much of the area to be protected is known to be unsuitable for irrigated agriculture. APWSS 
points out that gains in the value of habitat may be obtained by managing the land for this purpose. Net 
gains in habitat, as measured by suitably calibrated Habitat Evaluation Procedure (HEP) models, are 

p
and 864 pairs and declining. Any loss of breeding pairs at these low numbers would be considered 
major impact for this endangered species. The ferruginous hawk cannot tolerate human disturbance. 
listed as vulnerable in Canada, having lost 40 per cent of its Alberta range and 50 per cent of its 
population. Sensory disturbance and displacement during construction would affect numerous oth
species. Of particular concern is the long-billed curlew, listed as vulnerable by COSEWIC
p
e d with the project, if unmitigated, would constitute significant adverse environmental 
effects.  Both APWSS and Environment Canada have proposed measures to partially mitigate the effect
of sensory disturbance during construction. The Panel believes they are reasonable precautions and sh
be followed, should the project be approved. It would be necessary to re-survey the area because the most 
recent bird surveys are out of date.  
 
 The greatest impacts of the Clear Lake project component would be the direct effects of 
habitat loss and the conversion 
m
fl etlands. The loss of mixed grass habitat would adversely affect songbirds, upland 
sandpipers, long-billed curlews and ferruginous hawks among other grassland species. Grassland w
also be lost to these species in the northern part of the 380 ha (939 acre) Clear Lake basin. The sou
portion of the basin is the breeding site for half a dozen species of shorebirds and a staging site for arctic-
breeding migrant shorebirds. These species feed on invertebrates on mudflats and shallow wetlands. 
Stabilizing the level of Clear Lake would reduce the amount and potentially the quality of this feeding
habitat, adversely affecting shorebirds. The major beneficiary of flooding Clear Lake and its wetlands 
would be ducks and 
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therefore possible. The Panel agrees with the direction of APWSS's mitigation and would direct them to 
d Clear Lake components with gains in 

oved.  Environment Canada has offered to 
ssist the proponent with the HEP process.  

 

ts 
d that the 

anticipated benefits of the compensation plan would occur, if the project was approved.  
 

g 

hether this mitigation would compensate for the loss. A matter that cannot be finished at this time is the 
otential need to compensate for fescue grasslands that would be inundated by any expanded Squaw 

servoi  this time the Panel would only remark that habitat 
ponent as well and that the compensation lands would have 

r Lake to resolve 
otential conflic

s 

balance the project-related losses of habitat in the Little Bow an
habitat value in the compensation areas, if the project was appr
a

 During the hearing, APWSS said it had had limited success with a similar habitat 
compensation program to mitigate habitat loss associated with the Pine Coulee project. The Panel's 
conditional acceptance of the proposed habitat trade-off relies on the Applicant's ability to translate i
intentions into plans and tangible results. The Panel would therefore like to be reassure

 The Panel agrees with a recommendation by Environment Canada that the enhanced 
wetlands be managed primarily for shorebird habitat to compensate for the loss of feeding and stagin
habitat due to the stabilization of Clear Lake. The Panel has insufficient evidence at present to assess 
w
p
Coulee re r or another reservoir site. At
ompensation would be required for that comc

to be in the fescue ecoregion.  
 
 The Panel is also aware that the value of a habitat compensation area would only be 
realized if it is managed to preserve and enhance the biodiversity of the site. Environment Canada 
ecommended restricting motorized watercraft from the northern portion of Clear

p ts between wildlife conservation and recreational activities. The Panel concurs with this 
recommendation. Both the Applicant and Environment Canada recognized that cattle would have to be 
excluded from any grassland compensation area, at least until the condition of the grassland could be 
enhanced. Cattle would also be excluded to prevent nest trampling and disturbance of ferruginous hawk
and other wildlife.  
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5.4  Soils and Land Capability  
 

Three main areas of environmental concern were identified with land use in the projec
areas: recovery and reuse of valuable topsoil that may be lost from agricultural production due to 
construction and impoundment; possible flooding and water-logging of adjacent private lands due to 
changing water levels in various project areas; and possible salinization of agricultural lands due to 
localized seepage from project components and due to regionally increased irrigation. 

 

t 

ly 

ts for the Little 
ow and Mosquito Creek Diversion Canals are to be constructed from canal excavations and adjacent 
orrow areas.  M st ould be 

y 
 much 

cent lands.  
he Applicant intends to recover topsoil during construction and re-use it where possible. For example, 
uffer zones along the Little Bow Canal and Reservoir, and Clear Lake would be graded and seeded to 

 vary from good to poor, with limitations 
 being

 

The loss of 967 ha (2390 acres) of productive lands associated with filling the Little Bow 
River Reservoir

In the Applicant’s view, these adverse effects could be monitored and mitigated, and 
were assessed as having minor but long-term impacts that were offset by the project-related gains in 
agricultural productivity.  The following discussion provides the basis for the Panel’s evaluation of 
project impacts on developed lands; impacts on natural-state lands were considered in Section 5.3. 

 
5.4.1  Soil Conservation 
 
 The project area is located in one of the most productive agricultural regions of Alberta, 
characterized by a mix of irrigated and dry land agriculture.  The dominant soils are loamy, moderate
well drained, Dark Brown Chernozemic soils, with a topsoil depth of about 15 cm. The Applicant has 
proposed a number of soils related conservation and reclamation opportunities. 
 
 In all areas of project construction the Applicant intends to use as much local material as 
possible to minimize land disturbance and to save on materials costs.  Canal embankmen
B
b o  of the material required for construction of the compacted earth-fill dam w
clay and other earth fill materials.  Sand, gravel and rock would also be required, and if not found nearb
may be imported from commercial gravel pits in Carseland, Okotoks, or High River.  Excavating as
construction material as possible from within the dam site would minimize disturbance of adja
T
b
prevent erosion.  Regional soil ratings for topsoil reclamation
primarily  texture and salinity. 
 

Vegetation and some organic-rich topsoil soil would also be cleared from the Little Bow 
River valley area to be flooded to reduce the presence of biodegradable materials in the newly created 
reservoir.  The main purpose of removing the organic matter is to retard the bacterial release of methyl 
mercury by removing plant and soils substrates that would stimulate microbial activity in the sediments. 
 
 

 was considered by APWSS to be a minor impact offset by the increase of 8,090 ha 
(20,000 acres) of new irrigation. 
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5.4.2  Land Classification and Irrigation 
 

for irrigation by analyzing a combination of 
physical and chemical properties, including soil composition and regional topographic features.  The 

urpose of this he 
tion 

es is 
l 

, by 
rom canals and from distribution works, and by localized surface runoff.  Sulphates of 

odium, calcium ss 

g on 

th and crop yields.  Increased sodicity (sodium content) may also be 

sidues are deposited on or near the surface of moist soils.  

s 
imum 

consumptive requirement level of their crop, so excessive surface runoff and/or deep soil percolation are 
minimized.  Studies have shown that there is enough leaching to control the salt balance within the root 

ater sources for proposed new irrigation include the Little Bow River Reservoir and 
River downstrea

ed 

 former practices of field flooding.   

 In Alberta land is rated for its suitability 

p classification scheme is to ensure that land should be permanently productive under t
changes anticipated with irrigation.  Land irrigability classification in Alberta is required by the Irriga
Act and is determined according to the 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 soils that are best suited for irrigation are low in salts, well-drained, and have 
adequate water intake rates and moisture storage capacity. The range of possible Irrigable Land Class
1 to 6, with Class 1 being the most suitable for irrigation with fewest restrictions.  Class 5 is a provisiona
non-irrigable class and Class 6 is non-irrigable.   
 
  Irrigation does not change gross landscape features such as hills and valleys.  It can 
affect soil structure by introducing additional dissolved salts and minerals via direct sprinkling

direct seepage fin
s , and magnesium are the primary salts affecting dry-land salinity on the prairies, with le
extensive effects from chloride salts.  As the relative and absolute amounts of sodium, calcium, and 
magnesium salts increase, the risk of soil salinization increases.  Effects include visible white crustin
the soil surface, changes in soil structure, reduced soil permeability to water infiltration and root 
penetration, and reduced plant grow
toxic and adversely affect the nutritional balance of plants.  Excessive irrigation can also cause changes in 
local groundwater levels and flow direction, leading to emergence of new saline seeps. 
 
  In semiarid southern Alberta soil salinity is primarily induced by natural 
circumstances such as upwelling of groundwater discharge near soil surfaces.  The common feature of 
both natural mechanisms and irrigation-induced disturbance is that evaporating water loss exceeds 

eprecipitation/infiltration and salt r
 
 

5.4.3  Land Suitability for Irrigation 
 

According to the Applicant, the potential for salinization of land suitable for irrigation i
minimal under proper irrigation management.  Farmers tend to irrigate at levels lower than the opt

zone. 
 

W
m of the reservoir, and Clear Lake.  The area identified for incremental agricultural 

irrigation within the Little Bow basin includes 36,260 ha (89,600 acres) of irrigable Class 1-3 lands 
within 3.2 km (2 mi) of the water sources.  This exceeds the 8,090 ha (20,000 acre) allocation for the 
Little Bow River/Clear Lake project defined in the South Saskatchewan Basin Water Allocation 
Regulation, confirming that sufficient lands are available for full use of the planned storage.  According to 
the Applicant, land within the proposed project areas that would be excessively saline would be exclud
through the land classification process.  Most of the land is suitable for sprinkler irrigation that is more 
efficient with respect to water conservation than
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5.4.4  

 

 
The Applicant proposed to address these issues by a combination of prevention and 

mpensation.  Prevention would consist of protecting large low-lying areas from flooding at peak 
.  If this were not economically feasible, then some form of 
 landowners would be undertaken.  This would be the same 

 lands and waterlogged lan

The proposed reservoir is located in a geologically stable area.  The main land- related 
sues with respect to reservoir operation are erosion and slumping of the reservoir shoreline.  These 

t. 

proposed Little 

 
tely adjacent to the proposed Little Bow River Reservoir in general have a 

w potential for soil salinization. 

e 
 the reservoir.  Adjacent surficial aquifers are the 

ost sensitive to change, with possible shifts in groundwater-induced saline seeps if local water tables 

.4.4.2 Clear Lake 

t 

o the west of the canal route within the proposed wetland restoration areas; all 
e 

Project Effects on Soils and Land Capability 
 

5.4.4.1 Little Bow River and Reservoir 
 
Public concerns were raised regarding possible flooding and waterlogging on lands 

adjacent to the upper Little Bow River caused by increased diversion flows.  Flooding might occur if 
spring flows of 8.50 cms (300 cfs) crested the riverbanks and waterlogging might occur if water tables 
rose sufficiently to make productive land unworkable. 

 
co
diversion flows by dyking or channelization
easement or land purchase from the affected
for eroding ds no longer suitable for agricultural productivity.  The Applicant 
anticipates that all such matters would arise and be dealt with within five years after project 
implementation. 
 
 
is
effects would be significant and long-term, and would be contained within lands purchased by the 
Applican

 
 Some public concern was expressed regarding possible salinization effects adjacent to the 

Bow River Reservoir.  Areas around Vulcan are already known to be significantly 
affected by saline seeps.  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. Soils immedia
lo
  
 The Applicant indicated that seepage from the Little Bow River Reservoir causing 
flooding of adjacent lands is not expected because the reservoir FSL is below the level of surrounding 
lands. However, transient and permanent changes in regional and local groundwater flow systems ar
expected to result from the impoundment of water in
m
rise.  These changes would likely be limited to low-lying areas along the margin of the reservoir. 

 
 

5
 
Seepage from the diversion canal connecting Mosquito Creek with Clear Lake has been 

identified as a risk due to the presence of sandy soils along the diversion route.  The amount of land tha
would be susceptible to salinization or waterlogging is estimated to be 61 ha (150 acres), comprising 18 
ha (44 acres) of cultivated land and 43 ha (106 acres) of native and improved pasture.  Most of this 

otentially affected land is tp
of it is confined within the lands purchased by the Applicant to contain possible seepage effects.  Th
Applicant has purchased all adjacent lands that would be submerged in a 1 in 25-year flood, and obtained 
easements for flood levels up to 1 in 100 years. 
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During canal construction the Applicant proposes to inspect the soils excavated, and if 
ge 

 appropriate.  Such measures 
ould help conserve diverted water for its intended uses. 

 
 

bed level  
sloughs and are eepage would be confined within the nearest topographic contour matching 

ll supply level, again within lands purchased by the Applicant. 

Seepage-induce soil salinization was an issue raised by landowners living near the 

e Little 
ufficient lands capable of 

pporting irrigation in a sustained manner such that the irrigation benefits would not be limited by the 
ailability of irrigable lands.  

The Panel understands that land use classification for irrigated lands is 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 Applicant has identified the potential sources of seepage from the project and the 
mitigation options available to avoid salinization problems.  The Panel believes that the project can 
incorporate appropriate mitigation measures in the design and operation of the diversion canals, reservoir, 
and Clear Lake to prevent project-related salinization of agricultural land in the vicinity of the project.  
 
The Panel confirms its requirement for sustainable use of land resources.  The Applicant has proposed 
groundwater monitoring in the vicinity of the upper Little Bow River and Reservoir, and Clear Lake.  In 
the Panel’s view this would be sufficient to detect at an early stage changes in groundwater levels that 
might increase the risk of salinization and/or water-logging on adjacent lands.  The Panel accepts the 
Applicant’s proposals regarding mitigation and if necessary, compensation for lands that may be affected 
by project-related seepage. 
 
 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 or land-use problems that 
are independent of the project.   

sands and gravels with high hydraulic conductivity are encountered, then various degrees of seepa
mitigation are available for implementation.  Progressive measures include backfilling the canal with less 
permeable soils, and lining with impermeable clays or synthetic liners where
w

Seepage from Clear Lake is not expected to occur if lake levels are managed within the
prescri s, as previously described.  Seepage effects would primarily be saline seeps in adjacent

rated minor.  S
fu

 

5.4.4.3 Squaw Coulee 
 

 
proposed Squaw Coulee diversion canal and expanded reservoir.  The Panel’s consideration of these 
issues is deferred until submission of the revised diversion and storage plans.  
 
 

5.4.5 Overall Assessment of Project Impacts on Soils and Land 
Capability 

 
The Panel notes the evidence regarding the suitability of lands identified within th

Bow basin for irrigation purposes.  Should the project proceed, there are s
su
av
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With respect to soils and land capability, the Panel concludes that should the project proceed, the 

oject would not result in significant adverse impacts to soils and land capability provided that 
the mitigation p gr

he proposed three-component Project is intended to improve water supply through the 
diversion and st ag

 
 t 

e site is 

d 
ects 

ns of the decision report to 
identify the social and economic effects of the three-component project.  Once all effects have been 
identified, the P el  

proposed pr
ro ams, and the conditions of the Panel, are implemented. 

 
 

5.5 Concluding Comments Regarding Environmental 
Effects 

 
T
or e of freshet water in the proposed Little Bow River Reservoir and at Clear Lake for 

subsequent release.  The diversion and storage of water is to support beneficial uses of the water for a 
variety of purposes.  The proposed three-component project would also result in a variety of 
environmental effects, some of which are positive and some that are adverse. 

 The Panel has considered the environmental effects of the proposed three-componen
Project.  Consideration of the environmental effects of the further development of storage for the 
Highwood River basin through the expansion of storage at Squaw Coulee or at some other storag
deferred, as discussed in Section 4 of this report. The environmental effects of the proposed three-
component project most relevant to the Panel’s deliberations are those that pertain to water quantity an
quality, fisheries, vegetation and wildlife, and soils and lands. Having identified the environmental eff
of the three-component project, the Panel will go on in the next two sectio

an  will summarize those effects and draw its conclusions regarding them before
determining the public interest in the proposed three-component project. 
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6.  O
 

 The Panel must have regard for the social effects of the proposed three-component 
project.  The co  
project and its long-term
drought-prone a a 

ins to 

 
ic implications will be examined in Section 7. 

el 

Bow River Reservoir.  The Colony is located just north of Secondary Highway 529 that runs between 
Parkland and Champ n both 

nts 

 compensated for as a result of this project are 
as follows:  
 

 

S CIAL EFFECTS 

mmunities in the Highwood and Little Bow basins have a vital interest in the proposed
 implications for the sustainability of their communities.  Residents of this 

re have learned through hard experience the fundamental importance of having a secure 
and reliable source of clean water.  The availability of water has never been taken for granted by basin 
residents.  The residents of this area expect that the proposed three-component project will meet their 
expectations for a secure, reliable and clean water supply. 

 
 The Panel recognizes that the proposed three-component project affects many basin 

residents in a variety of different ways.   One potential effect is the flooding of the lands on which the 
Little Bow Hutterian Brethren have developed their colony.   A second potential social effect perta
disruptions in local transportation systems associated with the proposed Little Bow River Reservoir. 

 
 In considering the social effects of the proposed three-component project, the Panel 

has relied upon evidence, gained from the public hearing, which emphasized a strong sense of community 
and a commitment to accommodate the interests of neighbors.  The strength of this community 
commitment was demonstrated throughout the lengthy public process associated with the development of 
the many parts of this project.  The Panel expects that this commitment will continue into the future.  
Sustainable development requires a strong community supported by a strong economy and a healthy
environment.  The econom

  
 The Panel respects the community spirit shown by the interveners and their 

respective stakeholder groups.  They have demonstrated cooperation, commitment, trust and hope as 
shown by community efforts to define a win-win project where no one will be disadvantaged.  The Pan
believes the project will continue to benefit from public participation as an integral part of the planning, 
implementation and operation of the project. 

 
 

6.1  Little Bow Hutterian Brethren 
 

 The Little Bow Hutterite Colony is located close to the confluence of the Little Bow 
River and Mosquito Creek.  It is a self-contained religious and farming community. Almost all of the 
Colony buildings actually sit in the river valley on lands that will be inundated by the proposed Little 

ion. The Colony has lands on both sides of the river and is therefore situated i
the County of Vulcan and the M. D. of Willow Creek.  

 
 According to testimony presented to the Panel, the Colony consisted of 101 reside

in 1997.  These included 21 married couples, 10 single people over the age of 18, and 49 individuals 
under 18.  Colony facilities that will have to be relocated or

• living accommodations, including three row house units, six mobile homes, a group
kitchen and church complex, a school, and a nursery; 
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• agricultural facilities, including a 250-sow hog barn, a 50-cow dairy barn, a large 

 

er 
 

necessary in the ch r the 
utterian Brethr n d eal in 

Calgary Power v tion 
of the project an
expropriation. 

and interests of 
the public intere
with the Project
court review.  T
Expropriation A
sound, and reaso

ed that they would like to retain some control over future 
ents that might occur on their lost lands.  They would like to have these lands revert back to 

their ownership  th
 

o 

ights. 

brought up in th hey 
would not welco p in an approval, as 
recommended b  the counsel to the Hutterites.  APWSS remains firm that they need these lands in fee 
simple and they do not believe that it is appropriate to bind future governments in the ways suggested. 

poultry enterprise (involving chicken layers, broilers, ducks, geese and turkeys), a 
feed mill, and field crops, and, 

 

• utilities, including sewer, power, water, gas, and phone, and other infrastructure  
  
 Should the project proceed, the Colony would lose approximately 259 ha (640 acres) 

of land along the Little Bow River.  Their land holdings total approximately 2,960 ha (7,311 acres).  Of
this, 2,733 ha (6,750 acres) are cultivated and about 264 ha (652 acres) of this land is irrigated.  The 
Colony has 189 ha (467 acres) of improved pasture and 40 ha (100 acres) of native grass.  

 
 The Hutterite lands are essential for the project and relocation is inevitable should the 

project proceed.  A number of possible social and economic impacts were identified.  The Colony 
submitted that the NRCB/CEAA hearing may constitute the Hutterite’s opportunity to clarify the 
particulars about APWSS’s intent to acquire their lands so that it can be later determined if these land 
acquisitions are “fair, sound, and reasonable”.  The Expropriation Act establishes that the test for wheth
an expropriation should be approved is “whether the intended expropriation is fair, sound, and reasonably

 a ievement of the objectives of the expropriating authority”.  Legal counsel fo
e irected the Panel to have regard for the decision of the Alberta Court of AppH
. Henkel.  This case was presented as a precedent to suggest that the Panel’s examina
d its effects may constitute the Hutterian Brethren’s opportunity to object to an 

  
 The Panel was asked to condition any approvals for the project to safeguard the needs 
the Colony.  The position of the Colony was that, if it was found that this project was in 
st and the Colony had not yet been successfully relocated, APWSS would move ahead 
, expropriate lands, and send the remaining issues to the Land Compensation Board or 
he Panel is aware that a determination of appropriate compensation under the 
ct is conducted separately from the determination of whether the expropriation is “fair, 
nably necessary”. 
 
 The Hutterites indicat

developm
if e reservoir were no longer operating.  They would like to lose the least amount of 

land possible.  They would like to have continued access to and use of the water to be impounded.  They
indicated that they were not opposed to the use of the lands for a water management project, but they 
might be opposed to other uses of those lands or to losing any access or say in the future of those lands.  

 
 The Little Bow Hutterian Brethren asked that the Panel specify that any land 

purchased or expropriated by APWSS for the project be conveyed to APWSS in the form of an easement 
rather than an estate in fee simple.  Legal counsel for the Hutterites argued that an easement would in n
way reduce the Crown’s ability to control the land.  One of the stated reasons for this request was the 
desire to retain ownership rights to lands adjoining the reservoir.  This would give the Hutterites, and 

mstance, continued riparian rothers in a similar circu
 
 APWSS indicated that most of these matters were issues that could properly be 
e ongoing negotiations with the Colony.  For the most part, APWSS indicated that t
me the Panel imposing conditions pertaining to land ownershi

y
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 APWSS agreed that the Colony currently occupies a site in the Bow River valley t

has many amenities.  The Colony is located in a river valley that provides a reliable source of natural 
running water.  The river provides water for their domestic needs and the Colony is well positioned to 
irrigate.  The Colony

hat 

 has good road access; the river valley fits well with their other land holdings; they 
have all necessary utilities for their operations at hand; and it includes valuable sheltered pastureland.  
APWSS did agr  th d 

is project. 

them 
acquire all the necessary approvals and that APWSS would accept a condition of no development until the 
Colony is succe fu ey 

icipal 
t the 

The general position of the Colony was well stated by one of its witnesses: 
 

is project is in the 
public interest having regard to the social and economic effects of the project and the 

that
pre live there 
forever. However, the Colony understands the benefits the Little Bow Dam and the 

eservoir could bring to the area. The position throughout has been that if area residents 

 
sup ng, or if it 
directly and adversely affects others in ways that are nonpayable, then the Colony does 

 

 
the case.  The Colony
13 years.  This Colon
most of the buil
build additional ou d building on a site that was intended 
to be flooded. Since that time some of the Colony’s families have had to live in mobile homes, and this is 
inconsistent wit y the 
Colony’s applicatio  
purchased the prope
words of one of thei
 

unc

 

ee at it was an excellent place and that it would require all these things to be considere
in finding a suitable relocation site. APWSS also agreed that the Colony would have to acquire all the 
necessary approvals, licenses and permits from local and provincial governments to establish the same 
basic operations at a new site. Relocating the Colony was of vital importance in considering th

 
 Counsel for the Hutterites sought assurances from APWSS that they would help 

ss lly reestablished.  APWSS indicated that such a condition was inappropriate, but th
felt that it might be more appropriate for the Panel to issue such a condition for applications to mun
governments.  They also believed that the local authorities and the provincial agencies would gran
various necessary approvals if the Hutterites met the requirements, standards and conditions. 

 
 

“The Little Bow Hutterian Brethren take no position on whether th

effect of the Project on the environment. And the reason for the Colony’s equivocation is 
 if the Project proceeds the Colony will have to relocate. The Colony is happy in its 
sent location in the Little Bow River valley. The Colony could quite happily 

R
wish the Project to proceed, then the Colony is prepared to support its neighbours. 
However, if the Colony’s neighbours are of the view that this project is not worthy of

port because it does not bring with it the benefits which it is touted to bri

not support the project.” 

For many years the project was deemed to be coming shortly, but that has not been 
 has had to live with a high level of inconvenience, uncertainty and stress for over 
y was established in 1979, took four years to construct, and by 1983 had completed 

dings.  In 1984, a development permit was sought from the M.D. of Willow Creek to 
sing.  This permit was denied because it involveh

h their communal religious perspective.  The M.D. gave the same reasons to den
n for permits to renovate and expand a sow barn that they had acquired when they
rty.  Thus their agricultural options have been circumscribed for many years.  In the 
r witnesses: 

 “Unfortunately, the Project has not been as imminent as everyone was led to 
believe and, as a result, for the best part of the last decade we’ve been in a state of 

ertain limbo and certainly the costs have been immense.” 
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 Counsel for the Hutterites and their financial advisor provided a picture of the h
egotiations with APWSS so that the Panel might appreciate both the nature
ny and the issue

istory 
of continuing land n  of the 
impacts on the Colo s that remain unresolved.  By the fall of 1995, the Hutterites had 

 a joint negotiating committee because they saw no prospect of any successful conclusion 

 
 The Hutterites’ dilemma is that, while the Government of Alberta has continued to 

support the proj s 
incomplete and sist 
the Colony in lo
infrastructure on
undertaken beca

Supply and Serv
purchase replace
Hutterites had p lacement site as being acceptable for relocation.  Discussions 

her relocation matters continue. 
 

ecified 
 an 

agreement. 
 

uld be relocated on replacement lands with accommodation and 
 at least equivalent to their current lands and facilities. 

y 
ted. 

 

withdrawn from
to the negotiations.  

ect and has indicated that it would negotiate in good faith, the Project Application wa
an NRCB hearing date had not yet been established.  The government declined to as
cating an alternative site to expedite their relocation.  While the condition of 
 the Colony continued to require attention, repairs and new construction could not be 
use the necessary permits could not be acquired from the approving authorities. 
 
 The Negotiating Committee got back on track after the Minister of Public Works, 
ices visited the community in 1997.  This meeting led to an APWSS agreement to 
ment lands.  This purchase and its location were announced at the hearings.  The 

reviously identified the rep
on ot

 In their presentation to the Panel, a number of recommended conditions were 
requested by the Hutterites and indicated through their advisor and legal counsel. 
 

1. APWSS must acquire the Hutterite lands by negotiation and not expropriation.  This 
condition would allow the land to be acquired by expropriation only after a sp
time limit during which a bona fide attempt would be made to negotiate

2. The Colony sho
facilities that are

 

3. The necessary municipal, environment, and health approvals required to locate the 
Colony should be forthcoming.  Some of the operations involved might require 
approvals for a different size of operation.  A large number and variety of regulator
approvals are necessary and must be acquired before the Colony can be reloca

 

4. Appropriate compensation should be provided to cover all costs that are the natural 
and reasonable consequence of the relocation. 

 

5. The Colony should be allowed to retain the riparian rights, privileges, and 
responsibilities that are associated with owning lands adjacent to a river or other 
water body.  The submission asked that the Panel provide that Colony lands required 
for the project be taken by an easement interest, rather than by an estate in fee simple.  

 

6. The Colony should share in the benefits of the project by receiving permanent water 
rights on irrigable lands owned by them.  The amount of these benefits should be 
commensurate with the number of new acres of water rights being created by the
project and should reflect the Brethren’s contribution to and sacrifice for the project. 
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7. No other recreational or cottage development, other than day-use facilities, be 
allowed to take place without a thorough canvassing of the merits of such 
development. 

 

The Panel was also asked to maintain an ongoing jurisdiction over the relocation process: 

 

“We don’t see this Board approval process as being a one-shot affair. If you impose 

ard can’t give us that 
approval, the municipality has to give us that approval, but this Board certainly has to 

how met 

 

   
operator of the f
seek to attach to  
one proponent a
turned over to A
conditions attac

 

 

acilitate the development of a natural resource.  In this case, the 
ommunity bein to 

 

 are created when internal circumstances in the founding colony so require.  In this case, 
 in reac  

essary 
 

conditions, you’re going to have… some ongoing jurisdiction with respect – not to 
determining what constitutes at least equivalent compensation—or equivalent 
accommodation, but to making sure that it does happen. Whether by the Land 
Compensation Board or the Courts in the sense that once they—once they receive that 
guidance and they make a determination, it presumably will have happened. Similarly 
with respect to municipal approvals. We’re not expecting—this Bo

take an ongoing interest that the municipality does—that the condition is some
or otherwise addressed.” 

Counsel for the Colony asked that the Panel seek a mechanism to bind AEP, the ultimate
acilities, to any of the promises APWSS made or to any conditions that the Panel may 
 any approval.  This concern was raised because APWSS took the position there is only
nd they are that proponent.  The intervener’s concern was that, since the project would be 
EP once construction was complete, the Panel’s decision should ensure that any 

hed to the project would follow with any transfer of ownership and control. 

 

6.1.1  Panel Views 
 

  The Panel believes that the relocation of the Little Bow Hutterite Colony is perhaps the
major single adverse social impact of the proposed Little Bow River Reservoir.  The Colony is home to 
more than 100 residents who will have to be up-rooted and relocated if the project were to proceed.  In 
Alberta's extensive history of resource development there are very few examples where an entire 
community has been relocated to f
c g disrupted is relatively unique due to its religious beliefs and cultural practices.  Due 
these extraordinary circumstances, the Panel has given special consideration to the effects of this 
proposed project on the residents of this Colony.   

  The fact that this Project has been in a planning phase for in excess of 10 years has placed 
the Colony in a peculiar situation.  The effect of the uncertainty surrounding the relocation of the Colony
has, in itself, had a significant social impact on its residents.  In the normal course of events, new 
Hutterite colonies
the delay hing a decision on the Little Bow/Highwood project and the resulting uncertainty has had
a material effect on the division of the Colony and the development of new housing and agricultural 
facilities at its current location.  To meet the proposed construction schedule it would likely be nec
for APWSS and the Colony to engage a variety of contracted services to construct the new buildings
required and to relocate those buildings that can be moved.  Hutterite colonies tend to develop their 
facilities through direct labor provided by Colony members, and the involvement of contracted services is 
not the normal way that Colony buildings and facilities are developed. 
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  The Panel recognizes that the various effects on the Hutterite Colony cannot be av
the project is to proceed.  Th

oided if 
e Panel is aware of the evolving plans to successfully relocate the Colony at 

l 

o 
er 

ey 

 

dibility of the review process depends on implementation of the 
mined by the Panel.  The Hutterites and other interveners raised this issue.  The NRCB 

es provide for the Board’s ongoing involvement, on a limited basis, but the Board has not 
is aspect of its jurisdiction for previous approvals.  The Panel encourages the NRCB to take 

 The Panel accepts this advice from interveners and would require that APWSS file a 

r or not the 
ed.  This progress report would form part of a general 

itigation progress report that APWSS would be asked to file within one year of the release of this 
ecision report.  

  Counsel for the Hutterites asked for a number of conditions.  In response to this request, 
points  many of these conditions are normally dealt with by other 

making agencies.  In the case of co ensation it could either be the Applicant, the Land 
Compensation Board or the Courts.  In the case of 

 
se 
ith 

an identified site along the Little Bow River relatively close to the existing Colony.  While the successfu
relocation of the Hutterite Colony would be intended to make the Colony whole again, the Panel 
recognizes that the forced relocation would inevitably involve residual impacts for which there can be n
compensation.  These unmitigated effects are the direct consequence of the proposed project, and are ov
and above the unquantified effects associated with the uncertainty regarding the need to relocate that 
occurred during project planning.   

  The Hutterites questioned whether APWSS had the authority to build this project.  Th
also questioned whether AEP, as the future owner and operator of the works, would be bound by the 
conditions accepted by APWSS.  A similar situation also arose during the review of the Pine Coulee 
Project.  The Panel believes that the viewpoint and decision taken during that review are also applicable 
to this project and would meet the concerns raised by the interveners. 

 

“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 APWSS are binding 
only on that specific agency; rather, as indicated in the hearing, commitments made by 
APWSS are made on behalf of the Government of Alberta.”  (Pine Coulee Decision 
Report, 3-3) 

 

The panel that drafted the approval for the Pine Coulee Project used the word “operator,” rather than 
proponent, applicant or APWSS, to indicate that AEP was included in the conditions stipulated. 

   The cre
conditions deter
legislation do
exercised th
an active role where appropriate. 

 
report on the progress of negotiation with the Hutterites.  The Panel requests that APWSS indicate how 
and when the various matters raised by the Hutterites in their final argument have been dealt with.  In 
particular, the Panel wishes the NRCB to be informed about the relocation process and whethe
appropriate permits and licenses have been acquir
m
d

the Panel  out that, as a general principle,
mpdecision-

acquiring permits and licenses for development, 
various decision-makers are responsible for issuing these approvals.  With respect to water rights and
diversion, the Controller of Water Resources is responsible.  The Panel respects the jurisdictions of the
decision-makers.  Indeed, the Panel heard evidence that these decision-makers were prepared to deal w
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the Colony and were fully aware of the Colony’s contribution to the project and the unique needs 
involved in their relocation. 

  The Hutterites asked the NRCB to maintain an interest in the negotiations that are now 
under way with APWSS.  The Panel asks both parties to stay in intensive, good faith negotiations and 
recommends that APWSS report the general results to the NRCB within one year.  The Panel further 
recommends that no expropriation proceedings be undertaken during this time and that every effort be
made to relocate the Colony and its agricultural operations. 

 

d an 

e 
EP 

es that the costs of acquiring new rights and any possible losses of existing 
ghts ar  prope

al 

 
 

raphical considerations, related inter-municipal planning 

  The proposed Little Bow River Reservoir would be situated at the confluence of 
Mosquito Creek, the Little Bow River and east-west Secondary Highway #529 (SH 529) and would 
remove the most direct east-west transportation route in the project area.  SH 529 connects major agri-

  The Panel appreciates that the Crown operates in many areas of its jurisdiction using 
easements rather that fee simple.  It also appreciates the Hutterite argument that they are willing to 
provide reasonable easements for the life of the dam and reservoir.   The Panel appreciates the 
documentation provided which shows that other approaches to land acquisition exist and are used in 
Alberta.  The Panel believes that these matters are part of the negotiation now on-going between APWSS 
and the Hutterites and should continue to be dealt with there.  The Panel encourages the parties to fin
acceptable way of meeting each of their legitimate needs. 

  The Panel urges all the regulatory bodies involved to expedite permits, licenses and 
approvals after the Hutterites have made the appropriate applications.  The Panel requires that APWSS 
keep the NRCB informed as to both the success and difficulties involved in the various applications.  The 
Panel recommends that APWSS assist the Colony wherever possible to obtain these necessary approvals. 

  The Panel believes that it is reasonable that landowners adjacent to the Little Bow River 
Reservoir retain riparian rights or be granted water licences to replace these rights.  However, it leaves th
manner and way that this can be done to the negotiation process.  The Panel accepts the APWSS and A
information that there are remaining, unallocated irrigation rights that can be applied for around the 
reservoir.  The Panel believ
ri e rly included in the negotiations.  The Panel does not agree that people who lose lands to 
the project should be given special water rights, but it does agree that they should be properly 
compensated and given opportunities to apply for project-related benefits.  

  The Panel believes that the successful relocation of the Hutterite Colony will take speci
care and attention on the part of the various parties involved, including APWSS, local jurisdictions, area 
residents and the Colony itself. 
 

 

6.2  Transportation  
 

  The Panel was presented with extensive evidence regarding the transportation impacts of
the Little Bow River Reservoir and Clear Lake components of the project.  The transportation issues are
complex for this project due to geog
considerations, and changing community needs. 

 
 

6.2.1  Current Conditions 
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service centers, recreational centers, and industrial hubs.  It connects
corridors, such as Highway #2 on the west and Highway #23 on the 

 to major north-south transportation 
east.  The transportation network in 

 

een 

eeting regional transportation needs. 

 County 

 
 

 and Barons.    

ted 
 proposed Little Bow River Reservoir.  At the pre-hearing meeting, the Panel identified the need 

 the alternative with the least 
egativ commu

the area has evolved to address the physical constraints imposed by the location of the Little Bow River
and Mosquito Creek.  East-west and north-south roads in the project area cross the river valley and 
coulees at only a few points.  Consequently, the normal grid pattern for roads in a rural area has not b
developed in the vicinity of the proposed Little Bow River Reservoir.   These geographic limitations 
emphasize the importance of the existing roads in m

   The Little Bow River Reservoir is situated on the boundary between the
of Vulcan and the M. D. of Willow Creek.  The challenges of making decisions within municipalities on 
transportation issues related to paving, secondary designation and route selection are compounded when 
two municipalities are involved.  Regional towns such as Stavely, Vulcan, Champion, Carmangay, and 
others have an interest in decisions regarding secondary roads affected by the proposed Little Bow River 
Reservoir.  Inter-municipal co-ordination and cooperation between rural and urban communities is 
required to designate an east-west secondary highway to meet their transportation needs around the 
proposed Little Bow River Reservoir.    

  The project area is primarily agricultural.  The recent closure of rail lines in the Nanton 
and Claresholm areas, and the proposed building of large grain terminals between Vulcan and Barons on
the CP railway line, has made the mitigation of the transportation effects caused by the Little Bow River
Reservoir project more complex.  The difficulty of making transportation decisions is further 
compounded by other regional transportation concerns, such as the development of secondary and value-
added agricultural products, the resurgence in oil and gas activity, anticipated recreational opportunities 
and service needs, and regional health service needs.  School busing within the region is an important 
consideration, and involves towns such as Vulcan, Stavely, High River, Nanton, Claresholm, Champion, 

,Carmangay

  Efforts to develop a transportation mitigation plan for the project have been underway for 
some time.  The Public Advisory Committee (PAC) and the Applicant worked for several years to 
identify replacement roads for those that would be disrupted or inundated by the project.  The PAC and 
the Alston Community spent extensive time on assessing routes in the vicinity of the Little Bow River 
Reservoir.  They examined current and evolving transportation needs for people living in the immediate 
project area and others living within the region. 

 Evidence provided by various parties clearly demonstrated that there had been, and continues to 
be, disagreement concerning the most effective means of mitigating the transportation effects associa
with the
to resolve local transportation concerns by the responsible local authorities prior to the hearing. Those 
most directly involved included the Applicant, Alberta Department of Transportation and Utilities, the 
M.D. of Willow Creek, the County of Vulcan, the PAC, residents along Fireguard Road, and the Alston 
Community Group.  Although meetings were held to address this issue, no single agreed upon solution 
was presented during the hearings. 

 In reviewing transportation considerations in the vicinity of the Little Bow River Reservoir and 
Clear Lake, the Panel recognizes the importance of the east-west road system for the communities.  The 
Panel’s key concern is to review alternative transportation mitigation measures for east-west connections 
near the Little Bow River Reservoir and the Little Bow River and to identify
n e nity and social impact, yet with an affordable cost. 
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6.2.2  Project Effects on Transportation 
  The mitigation of transportation impacts is a major feature of the proposed Little Bow 
River Reservoir and has high social importance and significant costs.  Local residents most directly 
affected by proposed transportation options were the least satisfied participants in the transportation 
mitigation planning.   Most parties felt that financial constraints and ramifications were the reason that 
there had not been a resolution of this issue.   

  Early in the transportation mitigation planning process conducted by the PAC, 
landowners in the community indicated that their support for the Little Bow Project was contingent upon 
maintaining the existing SH 529 crossing over the Little Bow River valley.  Thus, a bridge and/or 
causeway crossing of the reservoir at or near the existing alignment of SH 529 was the preferred method 
for resolving transportation issues.  Following a review of this and other alternatives, APWSS took the 
position that, because of cost and technical considerations, the development of a bridge and/or causeway 
could jeopardize the entire Little Bow Project.  Their technical concerns were based on the realization 
that, during extreme flood events, the Little Bow River would receive water spilled from the Highwood 
River.  This potential for high flows during flood events prompted a re-evaluation of the size of the dam 
and spill-way design required to pass the Probable Maximum Flood and raised questions about the 
technical feasibility, safety and cost of a bridge and/or causeway across the reservoir.  When faced with 
the threat that their preferences for a bridge and/or causeway might jeopardize a project that would 
provide water supply benefits for the larger community, local residents relented and switched their 
support to other transportation alternatives.  However, in making that decision, the community may not 
have anticipated the full implications or lengthy disagreements that would arise in determining the 
preferred method for replacing the major east-west route that would be eliminated by the Little Bow River 
Reservoir.   

  Several other complications arose during efforts to resolve the transportation issues.  
Local residents increasingly recognized the need to create a regional transportation system that would 
facilitate the movement of agricultural commodities.  Another key consideration was the need to develop 
secondary roads that would not be subject to seasonal weight restrictions.  The development of a regional 
transportation system has become increasingly urgent with the recent railroad closures and the advent of 
agriculture diversification projects, such as value-added flax processing, or more intensive livestock 
development.  It became evident that future transportation routes around the Little Bow River Reservoir 
must facilitate access to existing and proposed grain terminals in Vulcan and Barons, livestock auctions at 
Stavely, beef processing plants in High River and Brooks, and to local chicken and pork processing 
plants. 

  A second major complication in resolving regional transportation issues related to the 
responsibility for funding of mitigative measures and associated improvements in regional roads.  The 
Panel heard that some municipal decisions on upgrading of roads in the vicinity of the proposed reservoir 
have been placed on hold for some time, pending a decision on the project and associated road 
realignments.  Since that time there has been a reduction in the percentage of secondary highway 
improvements funded by the provincial governments, so cash-strapped local rural municipalities are now 
faced with needed transportation investments that exceed their financial capability.  Decisions regarding 
the allocation of scarce transportation improvement funds are complicated when they involve more than 
one municipality and Alberta Department of Transportation and Utilities.    

  After dropping consideration of a direct reservoir crossing, APWSS indicated that the 
preferred method for mitigating project impacts on transportation involved rerouting SH 529 south of the 
proposed reservoir to link with Fireguard Road.  The proposal outlined in the EIA is shown on Map 6.1.  
Fireguard Road could then be upgraded to Secondary Highway standards at a relatively low cost – see 
Table 6.1.  APWSS also proposed upgrading some local roads and raising road grades in the vicinity of 
he reservoir. t
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  At the hearing, representatives of the Alston Community presented another alternative 
that would see SH 529 re-routed south of the reservoir onto Church’s Road and then onto Stavely East
Road.  They also p

 
roposed upgrading the north-south Vulcan Airport Road.  They concluded that 

 
 

akes and Travers Reservoir.   

e 
ommunity’s proposal to re-route traffic 

long th  Stavel

Fireguard Road represents a safety hazard for high-speed traffic and slow-moving farm equipment 
because it is located on a correction line with north-south discontinuities.  The Alston Community 
indicated that their proposal would better address regional transportation requirements because of better 
direct links to Stavely and Vulcan.  They also concluded that the Stavely East Road would better connect
the proposed recreational developments at Pine Coulee, Clear Lake and the Little Bow River Reservoir,
with existing recreational facilities at Chain L

  At the hearing, various interveners expressed support for one or the other of these 
options, using arguments related to safety, travel time and distance and concerns about road dust.  Th
M.D. of Willow Creek indicated that it supports the Alston C
a e y East Road.  The Fireguard Road alternative is supported by adjacent landowners. 

 

TABLE 6.1 

COST SUMMARY OF TRANSPORTATION ALTERNATIVES 

 

Alternative Segment on 

Map 6.1 

Length 

(kilometres) 

Cost 

(millions) 

APW  ProposaSS l 

(Fireguard Road) 

A-B 

B-C 

Total 

17.3 

  5.0 

22.3 

$3.7 

$4.4 

$8.1 

Original Alston Proposal 

(Link Z) 

D-B 

B-C 

C-E 

Total 

24.0 

  5.0 

21.7 

51.1 

$5.1 

$4.4 

$4.5 

$14.0 

Alston Community Submission D-B 24.0 $4.1 

(including 10 km
533 to e Vulcan

 of oiled surface extension of SH 
 th  Airport Road) 

 

B-C 

C-F 

Total 

  5.0 

16.7 

45.7 

$4.4 

$3.5 

$12.0 

Source:  APWSS, November 29, 1997. 

Notes: 

• All roads are assumed to be constructed to the RCU-209-110 Secondary Highway standard
• General road costs are based on unit costs of $210,000 per kilometre for first stage paving. 
• River crossing costs are based on preliminary engineering estimates. 

 

 

6.2.3  Panel Views 
 

. 

e project 

  The Public Advisory Committee, with input from the Applicant, dealt extensively over 
several years with the need to provide for replacement roads and roads to accommodate new land uses in 
the immediate vicinity of the proposed Little Bow River Reservoir. 

  The Panel notes that should the project as proposed, with a new road around the south 
end of the reservoir, be approved, the existing rural road system in the immediate vicinity of th
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would need to be revised to provide replacement roads for those inundated by the proposed reservoir
also to accommodate existing uses and potential future needs of water-based recreationalists and non-
agricultural users. 

  The Panel has considered the requests of the Applicant, the M.D. of Willow Creek, the 
County of Vulcan and other participants to provide guidance on the transportation implications of the 

 and 

 

cipal governments clearly indicated to the Panel that they felt they 

 the Little 
ow Ri r Rese oir, th

local 

nel is 
rtation 

 to 
t more expensive 

ansportation solution.  The Applicant has not pursued this option due to cost and safety considerations.  
nstead, the Applicant has proposed a new route around the southern end of the dam.  This new route 

places the burden of cost and inconvenience on the local municipalities and area residents.  The Panel 
ds the  Bow River Reservoir.  This 

unity and would place the 
gation for mitigation squarely on the shoulders of the Applicant.  The municipal authorities 

 

 

proposed project.  The Panel believes that such matters are normally dealt with in a satisfactory manner 
through consultation between the Applicant and various local parties and authorities.  However, in this 
case such a resolution has not been reached. 

  The Panel concludes that transportation issues are an important component of the overall 
project and these issues need to be resolved to ensure that the long-term public interest in the social, 
economic and environmental aspects of the project are met.  

  The Panel has been asked by some affected parties to recommend the best transportation
development plan for the region from several alternatives offered by APWSS and various local interest 
groups.  However, some local muni
were both responsible for and in the best position to make local decisions regarding local transportation 
issues.   They gave no indication that they were prepared to abdicate their responsibility to the Panel with 
respect to transportation route selection.   Other local governments wanted the Panel to recommend a 
preferred alternative so that development of the eventual regional transportation system would not strictly 
be governed by the availability of funds from Alberta Transportation and Utilities. 

  With respect to the east-west regional transportation route directly impacted by
B ve rv e Panel believes it has the jurisdiction to decide on transportation mitigation 
measures that are directly related to the proposed reservoir.  However, the Panel believes that decisions 
related to the routing, upgrading and construction of secondary highways, are more appropriate for 
community residents, the Applicant, the M.D. of Willow Creek, the County of Vulcan, and Alberta 
Transportation and Utilities.  The Panel is not, therefore, prepared to impose specific transportation 
mitigation conditions on the Applicant that would prejudice or preclude the decisions that will be made by 
the appropriate authorities.  However, given the extensive evidence presented on this matter, the Pa
prepared to offer specific recommendations that may assist in the resolution of the required transpo
mitigation decisions. 

  Taking all factors into account, the Panel believes that a direct crossing of the proposed 
Little Bow River Reservoir best meets the needs of the community affected the most.  Crossing the 
reservoir requires the construction of a bridge that is capable of passing a major flood that would 
primarily originate in the Highwood River basin.  A combination of a bridge and a causeway, similar
the solution at Pine Coulee but with a larger bridge, might provide a more efficient bu
tr
I

recommen  transportation route directly across the proposed Little
transportation routing has and would have the full support of the comm
financial obli
would then be responsible for those costs required to ensure appropriate roads lead up to the reservoir
crossing.  This would allow the long-postponed upgrading of the existing SH 529 in the M.D. of Willow 
Creek to proceed.  

  In the Panel's opinion a direct crossing of the proposed Little Bow River Reservoir at or
near the location of the existing SH 529 would provide the most effective mitigation of the transportation 
effects of the proposed reservoir.  The Panel has no evidence before it that it is not technically feasible to 
build a causeway/bridge across the proposed reservoir that is safe and capable of passing the predicted 
Maximum Probable Flood of the Little Bow River.  Based on the evidence, it appears that the 
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causeway/bridge crossing of the proposed reservoir would cost at least $12 million. The cost of the 
various alternatives to route traffic around the reservoir is in the range of $4 million to $8 million.  Al
these alternatives are inferior to the direct crossing of the proposed reservoir and impose a direct social 
and financial burden on the community residents directly affected by these alternatives.  The Panel 
concludes that the issue could come down to the price of successfully mitigating this major project effect. 

  In almost all other aspects of the proposed project the Applicant has identi

l of 

  

fied the best 
easures available and, where equivalent measures were evaluated, lower-cost alternatives 

ple, to mitigate diversion plan impacts on the fishery resource in the 
ver, the Appli

illion. plicant has placed priority on the 
of the mitigation measure, not its cost.  The Panel believes that similar reasoning should be 

ts at the direct social and economic expense of the communities affected by not 
roviding a direct crossing of the proposed reservoir.  Review of alternative routes to provide an east-west 

many new routes that placed the burden of cost and inconvenience on local 
unicipalities and area residents and did not meet the transportation needs of the area. 

hould the project be approved, it would be appropriate 
or APWSS to compile comparative further information on transportation alternatives including a 

e 

ts during project construction is also required, if the 
ld 

s 

 
portantly, sea

ng 
ter 

d 

mitigation m
have been selected.  For exam
Highwood Ri cant has proposed the expansion of the Squaw Coulee Reservoir at a cost of 
over $7 m    In selecting this proposed mitigation measure, the Ap
effectiveness 
applied to be consideration of mitigation alternatives for transportation impacts.  The Panel is also aware 
that a bridge/causeway has been selected for the Pine Coulee Reservoir at considerable extra expense to 
minimize the negative social effects in that case.  The circumstances in the current Application are more 
compelling in the Panel’s opinion. 

  The Panel believes that mitigation of transportation impacts is the sole responsibility of 
the Alberta government.  The Panel believes that the Applicant attempted to control the Little Bow River 
Reservoir construction cos
p
connection appeared to show 
m

   The Panel believes that, s
f
potential bridge and causeway crossing of the Little Bow River Reservoir.  Furthermore, the Panel 
recommends that a more comprehensive regional transportation plan be created with all municipal, 
provincial authorities and area resident stakeholders to meet the needs of all communities impacted by th
Little Bow River Reservoir project.  Attention should be focused on current community needs and 
resolving the transportation conflict created by the Little Bow Project.  The past APWSS position 
regarding the bridge/causeway restricted successful resolution of the transportation conflict. 

  Mitigation of transportation impac
project is approved.  For example, during construction of the Little Bow River Reservoir, APWSS shou
identify and implement dust control mechanisms, such as oiling, to reduce dust adjacent to gravel road
used by heavy construction traffic.  In addition, APWSS should identify and use construction traffic 
routes that do not conflict with school bus routes or playground areas in local towns. 

 
 

6.3  Water Supply and Use Impacts 
 

  As described in Section 4, seasonal and annual variations in the availability of water 
represents an important factor limiting development in the Little Bow and Highwood river basins.  Spring 
freshets can bring too much water, leading to various problems associated with flooding.  More
im sonal and extended droughts pose considerable difficulties for farmers, who need water 
for themselves, their crops and their livestock, and for municipalities and water cooperatives, which 
provide drinking water for many regional residents.  Development of the three-component project is bei
proposed as one more step in the historical process of trying to overcome the natural limitations to wa
shortages in the basin.  The Little Bow River Reservoir and the Clear Lake component are being propose
as a means of creating more water storage, which would increase the security of water supplies for 
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ultural management practices in the basin.  
his sec on of t  

.3.1 

ject 

ct include Vulcan, 
armangay and 

.3.1.1

s, such as the late summer, fall and winter 
easons This m

er.  For example, Nanton only 
raws fr m Mos

raw 

ever, this is the time when most communities will try to fill their raw water storage 
reservoirs because water from these sources may not be available at other times of the year.    

  The Town of Vulcan indicated that in 1991 it cost $12,600 per year to treat water from 
the Little Bow River but that the corresponding cost in 1997 will be close to $100,000.  They noted that 
turbidity levels in the raw water have risen from 0.8 NTU in 1986 to 12.0 NTU in 1997, and identified 
outflows from Frank Lake as one of the reasons for the deterioration in water quality.  AEP provided 
evidence that, prior to 1995, treated water from Vulcan exceeded the current standard of 1.0 NTU on at 
least one occasion per year and that this prompted efforts to better operate the water treatment plant.   

existing water users.  Increased water storage would also provide opportunities for the expansion of 
irrigation in the region and regional residents would be able to use the new reservoir for recreation.   
However, the sustainability of these water supply benefits is contingent upon maintaining water quality, 
and this is related to water supply and wastewater and agric
T ti he report will summarize existing water supply and demand in the region, for all types of
water use, and will describe how project implementation would affect these conditions.    
 

 

6  Municipal and Domestic Water Use 
 

  According to APWSS, part of the rationale for implementing the three-component pro
is to secure more water of better quality for various municipal and domestic water users in the region.  
Communities that are expected to benefit from the proposed three-component proje
C Champion.  Some of the six rural water co-operatives in the region may also benefit, as 
would licensed and unlicensed domestic water users.   Future population growth in High River, Okotoks, 
and the surrounding areas would create additional demands for water and may benefit from development 
of the proposed project.   

 
 

6  Current Conditions 
 

 According to information presented in the EIA, towns and villages that rely on surface water 
sources have two general types of problems.  First, they pump water from surface water sources when 
available and must store water for use during low flow period
s .  eans that water shortages can occur during dry periods, especially in the winter.  Second, 
when surface water is abundant such as during the spring run-off or after major storms, it is also very 
turbid (i.e. contains large amounts of suspended solids).  Turbid water increases water treatment costs and 
is reported to be of concern to most communities. 

  The current status of municipal water use in the basin is described in Table 6.2, along 
with a summary of municipal water supply concerns.  Communities are attempting to resolve these 
concerns.  Some communities rely on ground water more than surface wat
d o quito Creek when the flow from their wells and springs declines.  Carmangay 
supplements their water supplies by using groundwater but is currently assessing whether increased water 
storage will address their concerns.   

  For most towns and villages, the principal water management concern is that of 
water turbidity and the rising costs of treating this problem.  Turbid water causes increased wear on 
pumps, more frequent cleaning of cisterns, occasional plugging of filters, and poor quality drinking water.  
High turbidity in the Little Bow River, Mosquito Creek and Squaw Coulee is normal during spring and 
summer months.  How



 

AEP also noted that Vulcan’s recent efforts at improving their chemical treatment process has resulted in 
the production of better quality water that routinel eets a standard of 0.5 NTU.  AEP expects that, in 
order to maintain these quality standards, future operating costs will continue to be high even if the water 
quality impacts associated with Frank Lake are resolved.    

   Village o ar concern about water quality several years ago 
but was able to s e the prob rce the Travers Reservoir.  This 
source poses some other problems.  Pumps must lift water about 213 m (700 ft) above the reservoir, 
resulting in high operating costs.  In addition, the line cannot be used in the winter due to freezing and the 
Village must rely wat tora duri this period.   

   wa sup  problem m low flows in the 
Little Bow River and Mosquito Creek during the late summer and winter.  Low flows during the summer 
months sometim it im ssib or Vulcan and Carmangay draw water from the Little Bow 
River.   In addition, they cannot pump during the winter months when the lines can freeze.  As a 
consequence, most communities have developed large raw water storage facilities. 

  ls o l sed mestic w  users t might be affected by the project.   
Both th rman ia reth  an ittle Bow Hutte  Brethren are licensed to withdraw 
and use water fro estic purposes.  These licences are for a total of 58 dam3  
(47 ac-ft) of water, and have a maximum combined rate of withdrawal of 0.06 cms (2.0 cfs).  Landowners 
with property adjacent to the Little Bow River and Mosquito Creek are also allowed to withdraw water 
for household uses without requiring a licence.  The exte of this licensed domestic water use was not 
reporte

 en not have direct access to surface water face the alternative of 
hav e grou ater.  In many parts of the region the groundwater was described as having a high 
soda and iron content which give it a bad odour and taste and stains clothes.  Many interveners described 
the difficulties of finding ade te a unts of able groundwater, and how they often resorted to 
hau er fro uts to meet their needs.    

  search fo ette ater app s to b tin g probl  rural residents in 
the Little Bow basin.   One recent solution has been the evolution of water co-operatives.  There are 
current  rural water co-operatives in the region.   One of these co-operatives is located northeast of 
the Town of Vulcan and d stributes treated water from the Town to about 35 farm families.  The other 
five co ative w water to another 125 farms.  Two of these co-operatives draw water from 
Travers Reservoir while three draw their water from the Little Bow River.  Members of each of these co-
operatives are responsible for treating the raw water before they use it.   

  The three co-operatives that use water directly fr pion 
- Little Bow Co-op, the Cham n W t W -op and the Ch ion Ea ater Co-op.  Each has its 
own water licence and in tota lowed to withdraw 2 d 3 (172 ac-ft) of water per year at a 
combined maxim  rate of 0.01 cm .42  suppl rm The Pa heard that the 
establishment of these water co-operatives has provided e ts for ru  households.  Access to 
more and better quality water has encouraged them to build new houses, start new businesses, diversify 
their farming operations (including elk ranching, gardens and growing herbs) and to generally achieve a 
better quality of life. 
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TABLE 6.2 

MUNICIPAL WSUMMARY OF ATER USE 

 Population Source Licensed 
Quantity 

dam3 (acre-
feet) 

Maximum 
Rate 

 cms 

(cfs) 

Raw Water 
Storage dam3

(million 
gallons) 

Treated Water 
Storage dam3

(thousand 
gallons) 

Treatm laent P nt 
Capacity m3/day 

(gallons/day) 

Concerns 

Carmangay 261 Littl

& W

e Bow River 

ells 

93 (75) 0.01 (0.25) none 0.25 (55.0) 518 (114,100) Turbi

No ra ora

dity 

w water st ge 

Cayley 243 Squaw Coulee 86 (70) 0.01 (0.31) 21.8 (4.8) No wi y 

Turbi

0.39 (85.8) 455 (100,100) nter suppl

dity 

Champion 401 Travers Reservoir n.a. n.a. 84.5 (18.6) High ost0.23 (50.6) 980 (215,715) pumping c s 

 Mosquito Creek 617 (500) 0.10 (3.50)    Low f

Turbi  ou
pump 

lows 

dity wears t 

1612 Well 79 (64) 0.01 (0.23) 189.0 (41.6) 27.26 (6000) 1,963 (432,000)  

 

Nanton 

 Spring 123 (100) 0.01 (0.50)    Spri y 
years 

ng stops in dr

Vulcan 1466 Little Bow River 296 (240) 0.04 0) 458.9 (101(1.3 )  2 Turbi

Need  wa

dity 

additional ter 

13 (619, 00) 2,82.27 (500)

 

N on hibits.   was not included in the EIA or hearing exote:     Water licence information for Champi
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6.3.1.2 Project Effects on Municipal and Domestic Water Use 
 

  APWSS believes that implementation of the three-component project will benefit 
municipal and domestic water users in a variety of ways.   The EIA lists these benefits as: 

 

• securing water supplies for Vulcan, Carmangay and three rural water co-operatives; 

e 

APWSS also indicated that the pumphouse and water intake structure for the Town of 
ulcan ight b

ir is 

 For the Town of Vulcan, project implementation would provide access to water stored in 
he reservoir.  This would allow the town to withdraw water when required, rather than when river flows 

are available, and would give treatment plant operators more flexibility.  Representatives of the town 
 less turbid, which would mean lower treatment costs.  However, 

hey recognize that future water quality in the reservoir is contingent on better management of discharges 

ly 
 a 

p.   

ads in the Little Bow River downstream from the proposed reservoir would be much lower 

mpion 
r 

have a viable all-season water source and 
me as 

• giving Champion an alternative or second water source which would provide a year-
round supply and lower pumping costs; 

• reducing turbidity in the raw water supply for Vulcan, Carmangay, and three water 
co-operatives and subsequently reducing water treatment costs; and 

• improving domestic and stock water supply for users along Mosquito Creek, th
Little Bow River and around Clear Lake. 

 

  
V m e directly affected by the Project.  The pumphouse is located in an area that would be 
inundated by the Little Bow River Reservoir and APWSS has committed to pay for relocating the intake.   
The water intake might also have to be relocated to maintain raw water quality when the reservo
drawn down.  APWSS has agreed to fund the relocation of the water intake to a deeper portion of the 
reservoir should this be required. 

 
t

believe that the reservoir water would be
t
from Frank Lake and pollutants from other upstream sources.    

  Since the water intakes for Carmangay and the three water co-operatives are all current
located downstream of the proposed reservoir, the quality of their raw water supplies should improve as
result of the project.  According to the EIA, the Little Bow River reservoir would act as a sediment tra
Substantial amounts of sediment will settle out during the time the water is held in the reservoir, so that 
sediment lo
than at present.  Lower sediment loads mean less turbidity and lower water treatment costs.  The project 
would provide a more secure water supply for Carmangay and the three water co-operatives based on the 
operating plan for the Little Bow River Reservoir.  During the irrigation season flows in the lower reaches 
of the Little Bow River would be higher as water would be released to meet irrigation demands.  These 
higher flows might give Carmangay and the three co-operatives some flexibility in determining when to 
fill their storage reservoirs and cisterns during the irrigation season.    

  Since the water intake for Champion is located on Travers Reservoir, the project is not 
likely to directly affect the quantity of water available for pumping.  APWSS does note that Cha
and the three water co-operatives would attain a more secure water supply if they chose to relocate thei
diversion to the proposed reservoir.  Champion would like to 
the new Little Bow River Reservoir would be suitable.  The pumping distance would be about the sa
from Travers Reservoir but pumping costs would be lower because the change in elevation is lower by 
about 100 m (330 ft).  However, evidence presented at the hearing was that none of these users was 
considering such a change at this time and there was no assessment of the cost of obtaining access to the 
proposed Little Bow River Reservoir.  Another option presented at the hearing was the development of a 
regional water supply system where water from the Little Bow River Reservoir would be treated at the 
facilities in Vulcan and then piped to other users.  Again, there are no plans or commitments to develop a 
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regional supply system, but Vulcan did indicate that its water treatment plant had sufficient capacity to 
meet regional demands and could be expanded at a relatively low cost. 

  The Town of Nanton currently relies on flows in Mosquito Creek downstream of Squaw 
 needs, especially in the summer months. In their hearing evidence, Nanton 

or additional security of water supply to supplement their spring water sources.   
sted that a lee Reservoir would 

the gro

 Development of the three-component project will not have any immediate impact on the 
m 

the diversion plan.   At the hearing, there was considerable discussion of the 
dequacy of proposed conveyance flows in Mosquito Creek and Squaw Coulee.   Benefits to Nanton and 

ley could occur, depending on the final resolution of expanded storage proposed at Squaw Coulee or 

roject impacts on water quality, reductions in turbidity 
uito Creek and Squaw Coulee are not predicted.   The communities of Nanton and Cayley are not 

he project will benefit Vulcan in terms of 

 for 
oir.  

managers will have more flexibility in how they meet municipal and domestic water demands.  The 
 development in the area be scrutinized for any negative impact on 

water use.  The Panel believes that the reservoir would cause reduced turbidity in the lower reaches of the 
the EIA, were to be achieved.  

estic users could then experience some benefits in the form of improved water quality 
 

his 
  

 on their domestic water supply will depend on the new location of the Colony.  The replacement 

Coulee for part of its water
indicated their support f
Nanton sugge more reliable water supply from an expanded Squaw Cou
facilitate wth of their town. 

 
municipal water supply for Nanton or Cayley.  During open water periods, Cayley draws its water fro
Squaw Coulee downstream of the Squaw Coulee Reservoir.   During the winter months, Cayley residents 
must rely on stored water.   The Panel has chosen to defer consideration of the expansion of Squaw 
Coulee Reservoir and 
a
Cay
elsewhere. 

 In terms of the three-component p 
on Mosq
likely to see any improvements in the quality of their raw water supplies as a result of the three-
component project.  However, a Super Expanded Squaw Coulee or similar storage reservoir may provide 
improvements in water quality.   
 

 

6.3.1.3 Panel Views 
 

  The Panel believes that implementation of t
creating a dependable municipal water supply.   Having year-round access to water should allow plant 
operators to pump and treat water as demanded, and should lead to some reduction in operating costs.   
However, reduction in water treatment costs will depend on the steps taken to resolve the problem of 
discharges from Frank Lake and steps taken to control and minimize other potential upstream sources of 
pollution. 

  The Panel concludes project implementation will lead to more secure water supplies
current municipal or domestic water users located at or below the proposed Little Bow River Reserv
Water 
Panel is concerned that any future

Little Bow River if the eutrophic status of the reservoir, as described in 
Municipal and dom
and reduced treatment costs.  Since turbidity currently appears to be of greater concern to these
communities, the Panel concludes that project implementation might have some beneficial impacts on 
water users in Carmangay and the three water co-operatives. 

  The Panel believes that project implementation could also benefit existing licensed 
domestic water users.  The Carmangay Hutterian Brethren withdraw their water at a point downstream 
from the proposed reservoir so they may see reductions in turbidity and lower treatment costs.  T
Colony will have more security of their water supply as a result of the operating regime for the reservoir.
The Little Bow Hutterian Brethren currently withdraw water from the Little Bow River at a location that 
would be flooded by the reservoir.  However, since this Colony would have to be relocated, project 
impacts
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s t  APWSS is located on the Little Bow River downstream from the reservoir.   Relocation 
of the Colony to this site may then give them the same domestic water quality benefits that would be 
experienced by the Carmangay Hutterian Brethren.    
 

 

6.3.2   Impacts on Domestic Groundwater 
 

ite iden ified by

Some regional residents rely on groundwater for their domestic use.  At the hearing, 
bers of the Upper Little Bow River Basin Water Users Association expressed concern about whether 

implementation of the project would affect the quality and quantity of water drawn from wells adjacent to 

 about half of them use groundwater.  Some groundwater users 

needed for their homes and their livestock.  During wet years, river flows and groundwater 
vels increased.  And, at times of high turbidity in the Little Bow River, some groundwater users have 

lso noted an increase in the turbidity of their well water.   

ng the Little Bow River have recently become concerned 
ls of n ter.  They are concerned about farming and livestock 

ractices that may affect water quality.  Some users are also concerned about the potential of Frank Lake 

ater 

nce concerning potential project impacts on 
that, along the upper reaches of the Little Bow River, 

he surface water noticeably affects their groundwater.  They are concerned that any project-induced 

y 

s 
o reduce nutrient loads and other contaminants from point and non-point sources in the 

basin. 

  
mem

the Little Bow River. 

 

6.3.2.1 Current Conditions 
 

  According to the Upper Little Bow River Basin Water Users Association, there are about 
200 domestic water users in the region and
have deep, cased wells located at some distance from the Little Bow River.  Others have shallow wells 
located in the floodplain adjacent to the River.  The Panel heard that a few people with these shallow 
wells believe that groundwater in the Little Bow River valley and rates of flow in the river are related.  
During dry years, both river flows and groundwater levels drop.  The Panel heard that, during the 
droughts of the mid-1970s, some shallow wells adjacent to the river went dry and people were forced to 
haul water 
le
a

  Domestic groundwater users alo
about leve itrates detected in their well wa
p
discharges to affect shallow well water quality.  Groundwater users are responsible for monitoring the 
quality of water from their wells and several interveners testified that they submit water samples for 
testing on an annual basis.   AEP indicated that they do not regulate the quality of groundwater and 
warned that water from wells connected to surface water should be treated before it is consumed.   
 

6.3.2.2 Project Effects on Domestic Groundw
 

  The Panel heard conflicting evide
groundwater wells.   Some interveners suggested 
t
changes in conveyance flows or reduced water quality would adversely affect domestic groundwater 
users.  They testified that the reduction in conveyance flows during the late summer, as contemplated b
the proposed Diversion Plan, might reduce the availability of groundwater.  Some users are also 
concerned about the recent decline in river water quality caused by nutrients released from Frank Lake, 
and worry that this might adversely affect the quality of their groundwater.  They requested that variou
measures be used t

6 - 19 
 



 

  APWSS provided experts who offered the opposing view that groundwater flows towards 

 
 

d 
s APWSS’s commitment to do so. 

   
-

y 

 

pment in the Highwood and Little 
 that there has been a substantial 

ncrease in irrigation water demand in the Little Bow basin since the mid-1970s but that no new irrigation 

 

es allow irrigators to withdraw water at any time during the irrigation season.  However, 
cences ssued 

the Little Bow River.  They noted that depending on local hydrogeological conditions and the rate and 
total volume of water being pumped, groundwater users could actually have localized effects on 
groundwater/surface water interactions.  A high pump rate for an extended time in porous gravels could
reduce groundwater levels and could lead to some water being drawn in from the river.  However, they
generally concluded that, since groundwater tends to move very slowly, any project-related effects on 
flows in the Little Bow River would have an insignificant effect on groundwater wells, in terms of 
quantity or quality.  APWSS indicated that they were prepared to monitor groundwater wells after the 
project was implemented and to mitigate any adverse effects on groundwater that might occur.    
 

6.3.2.3 Panel Views 
 

  The Panel agrees that, whether or not implementation of the project would affect 
groundwater in specific localized or seasonal situations is uncertain but possible.  The Panel concludes 
that monitoring water levels and quality in groundwater wells is a prudent method for addressing 
intervener concerns.  The Panel also believes that it is appropriate for APWSS to mitigate any project-
related groundwater problems experienced by domestic water users, should any such problems occur, an
support

   The Panel notes AEP testimony that shallow groundwater wells in an agricultural setting
are intrinsically at greater risk of contamination from run-off from intensive livestock operations and agri
chemicals.  To ensure water from these sources is suitable for human consumption, treatment is generall
required.  Alternatively, water users may seek out deeper groundwater sources that have not yet been 
impacted. 

 
 

 Irrigation Water Use 6.3.3 

  An overview of the history of water use and develo
Bow River basins was provided in Section 4.  This overview shows
i
licences have been issued since 1984 because water supplies were insufficient.  According to the EIA, 
implementation of the three-component project will allow irrigation expansion on 8,100 hectares (20,000 
acres) and will secure water supplies for 4,660 ha (11,500 acres) of existing irrigated farming adjacent to 
and downstream of the Little Bow River Reservoir. 
 

6.3.3.1 Current Conditions 
 

 Currently, irrigation occurs on about 6,110 ha (15,100 acres) of land in the Little Bow River basin
above Travers Reservoir and on 2,025 ha (5,000 acres) in the Highwood River basin.  The majority of 
these licenc
li  i between 1981 and 1984 prohibit irrigation withdrawals after July 31 (or July 25 in some 
cases) because of insufficient flows to meet licensed demands and instream flow requirements on the 
Highwood River. 
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  At the hearing, various residents of the Little Bow River basin and the lower Highwoo
River described the benefits of irrigation and how they had adapted their farming operations to reflect 
water supplies in the basin.  Many people were farming lands that had been in their family for several 
generations and they described how the introduction of irrigation during the last 10 to 20 years had 
allowed them to d

d 

iversify and expand their farming operations.  Irrigation allows farmers to grow three to 
ur tim s more

d 

ces is an 

 led 

 
location Regulation in 1991.  In setting the upper limits for irrigation 

xpansi  in Al

 
r.  

.  

t the time of the hearing, the Controller of Water Rights was holding water licence applications for 
water rights on 5,127 ha (12,669 acres) on land that could be supported by the proposed Little Bow River 

 Evidence presented in the EIA indicates that with the switch from dryland to irrigation 
rming, farmer

on the affected areas.  A slight decrease would occur in the amount of land used to grow canola and wheat 

fo e  hay and alfalfa per acre of land by ensuring a second cut, and this then enables mixed 
farmers to expand their livestock herds or sell hay as a commodity.  For these farmers the biggest benefit 
results from irrigation during July and August.  Farmers with July cut-off dates in their licences reporte
irrigating barley for silage that they use to feed cattle.  For these farmers, one of the main benefits of 
irrigation was stabilization of farm incomes by ensuring successful crops even during drought years.  
Farmers in the region are now growing mint, canary seed and mustard under irrigation, and are also 
considering ginseng. 

  The Panel also heard that the seniority system associated with water licen
effective way of ensuring agricultural production during dry years.  Farmers testified that in dry years, 
they were sometimes asked to shut down their irrigation for periods of time but such incidents seldom
to crop losses.  However, during very dry years, and 1985 was cited as an example, junior licencees are 
unable to get sufficient water for their crops and experienced reduced incomes and/or higher costs as a 
result. 

  The potential benefits of improving the security of water supply in the Little Bow River 
basin have been discussed and recognized for some time.  The concept of developing “adequate storage, 
flow control and the essential diversions to … support optimum irrigation in the Highwood-Little Bow 
and the Willow Creek sub-basins” was originally recommended as part of the Alberta Water Resources 
Commission Report of Water Management in the South Saskatchewan River Basin (1984).  Further 
support for irrigation expansion in the Highwood and Little Bow sub-basins was provided in the South
Saskatchewan Basin Water Al
e on berta, this regulation set an upper limit of 38,460 ha (95,000 acres) for the Bow River 
basin, including 8,090 ha (20,000 acres) for the Little Bow/Clear Lake project.    
 

6.3.3.2 Project Effects on Irrigation Water Use 
 

  A primary benefit of the three-component project would be the development of 6,680 ha
(16,500 acres) of new irrigation in the Little Bow River basin adjacent to or downstream of the Reservoi
An additional 1,410 ha (3,500 acres) of new irrigation would be developed in the vicinity of Clear Lake
According to APWSS, the 8,090 ha (20,000 acres) of new irrigation would be developed over 10 years.  
About two-thirds of this would occur in the five years after project completion, especially in the area 
around Clear Lake.  Two soils classification studies were offered as evidence to show that there are 8,090 
ha (20,000 acres) of potentially irrigable lands within the study area.  These reports show that there are 
some 36,260 ha (89,600 acres) of potentially irrigable land within 3.2 km (2.0 mi) of irrigation water 
sources and, of this, 9,450 ha (23,360 acres) are considered to have high capability for irrigation (Class 1).  
A

Reservoir. 

 
fa s would change the types and composition of crops being grown.  They would cease to 
grow rye and spring wheat in favour of alfalfa and soft wheat.  Summer fallowing would no longer occur 
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but there would be a large increase in the land area used to raise barley (an increase from five per cent to 
35 per cent) and alfalfa (30 per cent).  With irrigation, the yields of canola and barley are expected to 
more than double while wheat yields would increase by a factor of four.  Use of irrigation would also 
improve the quality of the barley crops, as measured in terms of selling price, by about six per cent.  As a
result, the gross value of crops produced on newly irrigated lands would be about 650 per cent higher than
dryland farming. 

  To capture these benefits, farmers would have to make an initial investment in irrigation
equipment and other capital items, like more equipment, buildings and grain storage.  The investment in a 
center-pivot, pumps and pipes would amount to $100,000 per 55 ha (135 acres) of irrigation.  Farmers 
would also incur pumping costs as well as higher costs for fertilizer, seed, machinery, and labour.  A more 
complete description of the economics of converting to irrigation farming is provided in Section 7.1.3.  
The net result is that farmers who invest in irrigation stand to 

 
 

 

increase their incomes by an average of 
bout $81 to $101 per hectare ($200 to $250 per acre) per year.  They would also enjoy more stable 

incomes since irrigation would help ensure crop yields even during periods of drought.   

water requirements for new irrigation are estimated to be 405 mm per hectare (1.33 ft 
er acre).  This requirement is based on a review of likely crop mix, crop moisture requirements and 

use 

ts 

ability in yields was factored into the assessment of 
otentia irrigat

ng 

4, the Panel has deferred any decision on the diversion plan and additional storage but in 
he interim, continuation of the existing operating procedures should not adversely affect unsupported 

irrigators along Mosquito Creek, the upper Little Bow River and lower Highwood River. 

lear L ke 

 

a

  The 
p
available natural moisture.  Water requirements are also based on the assumption that irrigators would 
medium-pressure center-pivots with an application efficiency of 75 per cent.  The analysis provided by 
APWSS also assumes that, at first, new irrigators would apply less water than is required to optimize 
agricultural production but that they would gradually learn how to irrigate effectively and would increase 
their water use and crop yields.  Switching to irrigation would not entirely protect farmers from the effec
of drought.  The analysis provided by APWSS recognizes that some water shortages would still occur 
during dry years.  Deficits of up to 75 mm (3 in) per year might occur two years in 10 but this should not 
affect crop yields.  Deficits of 75 to 150 mm (3 to 6 in) might occur during one year in 10 and could 
reduce crop yields by up to 15 per cent.  This vari
p l ion revenues. 

  Development of 8,090 ha (20,000 acres) of new irrigation along the Little Bow River and 
around Clear Lake would result in a two per cent increase in total irrigation in Alberta and would have a 
more significant regional effect.   The affected land areas straddle the M.D of Willow Creek and the 
County of Vulcan, and this region currently has about 34,800 ha (86,000 acres) of irrigated land.   
Completion of the Project would create the potential for a 23 per cent increase in irrigated agriculture in 
the region.   The incremental irrigation production would generate a three per cent increase in gross 
agricultural revenue within the region. 

  APWSS also lists the securing of water supplies for 6,475 ha (16,000 acres) of existi
irrigation in the region as one of the benefits of the project.  Depending on their location some of these 
existing irrigation operations may be affected by the proposed project and associated operating plan.  
Project impacts on existing irrigators located above the proposed Little Bow River Reservoir 
(unsupported irrigators) would depend on how diversions from the Highwood River are operated.  As 
noted in Section 
t

 

C a
 

  In terms of irrigation development at Clear Lake, APWSS indicated that this component
of the project could proceed only if farmers made a prior commitment to irrigate the full 1,410 ha (3,500 
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acres).  Irrigation withdrawals in this amount are required to ensure that the quality of water in Clear L
is adequate to support irrigation and recreation in the long term.  There was some concern at the 
about how farmers at Cl

ake 
hearing 

ear Lake could make such a commitment, in that they would be reluctant to apply 

10 per acre).  Local farmers felt that this 
vestm te 

rs 

ittle Bow Basin 

vantages of irrigation expansion in the Little Bow 
 around Clear Lake.  A concern raised b  interveners was that the EIA may not have adequately 

igh-
rease 
ility 

bout implementation of an operating plan that might increase deficits, especially in dry years.  
Irrigators belonging to the Upper Little Bow River Basin Water Users Association clearly described how 

 by any reduction in the availability of water upon 
s of other water user groups also testified that they could 

ot support the implementation of an operating plan that would impose increased deficits on existing 

 
s.  The project may also provide a more reliable irrigation water supply to existing irrigators at or 

 

for a water licence unless the water was actually available from Clear Lake.  Near the conclusion of the 
hearings it was reported that Clear Lake farmers had decided to hire specialists to conduct a Level 2 land 
classification evaluation on about 2,025 ha (5,000 acres) of land to further confirm that these lands are 
capable of supporting irrigation.  Such an evaluation is a precondition to acquiring an irrigation licence 
and involves a cost to the farmer of about $4 per hectare ($
in ent demonstrated their commitment to irrigate from Clear Lake and they invited AEP to negotia
whatever additional guarantees are required to ensure that this part of the project can proceed.  Supporte
of the Clear Lake project indicated strong support for the expansion of irrigation and confidence that the 
area residents would quickly convert to irrigated agriculture. 

 

L
 

  Most interveners recognized the ad
asin and yb

captured all the potential benefits of irrigation expansion.  Some interveners indicated that the production 
of irrigation forage crops would allow farmers to diversify or expand their livestock herds.  Others 
indicated that irrigation would allow farmers to diversify their operations to include other types of h
value specialty crops.  Overall, there appeared to be a consensus that irrigation expansion would inc
farm incomes, reduce the risks associated with drought and provide farm operators with more flexib
in managing their crop and livestock operations. 

  In terms of potential impacts on existing irrigators, many interveners expressed serious 
concern a

their farming operations could be adversely affected
which they have come to depend.  Representative
n
irrigators in other parts of the basin.  As noted in Section 4, these concerns are some of the reasons why 
the Panel has chosen to defer any decision on the proposed operating plan.   

  The EIA indicates that about 4,660 ha (11,512 acres) of existing irrigation located 
adjacent to or downstream from the proposed Little Bow River Reservoir could be supported by the 
project.  Under average conditions, APWSS predicts that these irrigators would experience no significant 
impacts in terms of their ability to withdraw water from the Little Bow River.  During dry periods, 
however, water storage in the reservoir would reduce deficits for existing irrigators since they would have 
senior licences. 
 

6.3.3.3 Panel Views 
 

  The Panel believes that at a minimum, implementing the three-component project would 
allow irrigation expansion on 8,090 ha (20,000 acres) and that this would help stabilize and expand farm
income
below the reservoir.  Impacts on unsupported irrigators would ultimately depend on a revised diversion
plan that the Panel expects will ensure that none of the existing irrigators face higher deficits, especially 
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during drought conditions.  The Panel recognizes and agrees with the common belief among regional 
residents that increased water storage will support expansion and diversification of the regional 
agricultural economy.   

  Panel believes that Clear Lake area farmers are committed to conversion from dryland to 
irrigation farming and appear aware of the risks regarding the need for timely irrigation withdrawals to 
stabilize water quality in Clear Lake.  The farmers have waited a long time and appear ready to assume 

spons ility to

 

 Recreation Water Use 
 

verning the use and management 
f water in Alberta is multi-purpose water use.  Part of the rationale for developing the project and 

diversion plan w

ty 

 

at fish 
orted as the lake level started to decline. 

s 

sidents described using both for swimming, fishing and even boating on an opportunistic 
rd 

through the development of water storage at Travers, MacGregor and other reservoirs.  Both Travers and 

re ib  make this component work successfully. 

  The Panel believes that the costs incurred by farmers around Clear Lake to assess soil 
irrigability demonstrates sufficient commitment to proceed with development of this component of the 
project and AEP needs to identify more clearly the role of Clear Lake water users in any irrigation “sign 
up” plan.   The Panel recommends that a Clear Lake Irrigation Development Plan be put in place 
involving local farmers, Alberta Agriculture Food and Rural Development (AAFRD), AEP and APWSS,
if the project is approved. 

 
 

6.3.4 

  According to APWSS and AEP, one of the principles go
o

as to increase or enhance recreational water use in the basin.  In the EIA, APWSS 
concluded that recreational benefits would result from increased flows in the Highwood River, the 
restoration of Clear Lake, and the creation of the Little Bow River Reservoir.  During the hearing, 
interveners raised various questions about the suitability or adequacy of water quality and quantity to 
support recreation, and about the extent of recreational development that could or should result from the 
project. 

6.3.4.1 Current Conditions 
 

  This region of Alberta features few natural lakes and high seasonal and annual variabili
in water levels in rivers.   The Panel heard that, prior to 1985, Clear Lake was the only water body of 
considerable size within the M.D. of Willow Creek to support recreation.  Several local residents talked
about using Clear Lake for fishing, boating and swimming and described how the community established 
recreational facilities, including a community hall, playground, boat launch and floating dock.  The EIA 
reported that Clear Lake supported a northern pike/perch fishery as recently as the late 1970s, but th
kills were rep  Local residents testified that this decline in the lake 
level was attributed to a combination of increasing water use in the drainage basin and drought 
conditions.  Clear Lake was totally dry by 1985, and has had low water levels since then.  Local resident
still heavily use the recreational facilities and have been working since the mid-1980s to find a way of 
restoring Clear Lake to its former state. 

  Recreational use was reported for both the Little Bow River and Mosquito Creek.  
Regional re
basis.  Several people described family outings and events during high flows.  In addition, the Panel hea
that local residents have become increasingly concerned about water quality and no longer swim in the 
rivers. 

  Various interveners also talked about the recreational opportunities that have evolved 
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MacGregor reservoirs support pike, perch and walleye fisheries, offer camping or day-use facilities, and 
feature boating and swimming.  Data provided in the EIA suggests that in combination, these two 
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 year.  The 
w 

 the 

uld 

lish fishing and other opportunities for water-based recreation.  Third, development 
f the L tle Bow the 

ito 

h 

is aspect of the APWSS 
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ing 

  
 by about 
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reservoirs account for about 5 per cent of all water-based recreational activity by residents of Calgary, an
the Highwood and Little Bow river basins.  This amounts to about 15,300 trips per year.  The Panel heard 
that water-based recreation at these reservoirs is a key element in the tourism strategy for the region and 
that the amount of tourist traffic through the region has been steadily increasing.   

  The Panel also heard considerable testimony related to the recreational importance of the 
Highwood River.  Although the upper reaches of the Highwood are used for boating during high water 
conditions, the lower reaches are heavily fished, primarily by local residents.  Estimates provided by 
APWSS indicate that recreationists make about 7,750 trips to the lower Highwood River each
Fisheries Coalition noted that the Highwood River serves as the rearing grounds for many of the rainbo
trout caught in the lower Bow River.  The Fisheries Coalitions also provided evidence that shows the 
reach of the Bow River between Calgary and the Carseland weir is known as a world-class trout fishery 
and supports a significant guiding and service industry.  Data provided by APWSS suggest that regional 
residents make an estimated 36,565 trips to the lower Bow River for fishing or boating.  At the hearing, 
APWSS acknowledged that their estimates of recreational activities do not include usage by visitors to
region and the extent of this usage could be substantial.   
 

6.3.4.2 Project Effects on Recreational Water Use 
 

  According to the EIA, implementation of the project and proposed diversion plan wo
impact regional recreation in three different ways.  First, APWSS believes that implementation of the 
Diversion Plan would improve water-based recreation on the Highwood River.  Second, restoring Clear 
Lake would re-estab
o it  River Reservoir could offer additional water-based recreational opportunities within 
region.  APWSS expects that the Project would not significantly affect recreational activities on Mosqu
Creek and the upper Little Bow River, since they are rarely used. 

  In terms of the Highwood River, the majority of recreational benefits are associated wit
the proposed Diversion Plan.  As described in Section 4, the Panel has serious concerns about the 
effectiveness of the proposed Diversion Plan and is deferring its decision on th
proposal.  However, APWSS also proposed to construct fish screening devices at the diversion p
the Little Bow canal.  The Fisheries Coalition provided striking evidence about the importance of fish 
screens on canals and argued that an effective fish screen will lead to higher rainbow trout populations in 
the Highwood River because of reduced entrainment in the canal.  Increased trout populations may lead to 
higher fishing success rates and increased recreational use and enjoyment of the Highwood River. 

  There was strong support among interveners for re-filling Clear Lake.  While the 
resulting lake would support new irrigation, it would also provide opportunities for swimming, boat
and various beach activities. APWSS predicts that the level of the lake would remain fairly constant, 
leading to the development of aquatic vegetation and the possible establishment of a pike/perch fishery.
APWSS predicts that based on its future recreational attributes, Clear Lake would be visited
6 rt  year.  This is equivalent to about 75 per cent of current visitation levels at Travers 
Reservoir. 

  In terms of future recreational development, APWSS is not proposing to construct an
new facilities at Clear Lake.  However, the M.D. of Willow Creek testified that a recreational plan for 
Clear Lake was developed some years ago.  This plan considered expansion of camping facilities adjacent
to the existing site as well as the potential development of a cottage subdivision.  The M.D. of Willow 
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Creek indicated that any future development would be subject to the development and approval of 
structure plan for Clear Lake. 

  During the hearing, several questions were raised about water quality in Clear Lake and
its suitability for irrigation and recreation.  There was concern that high levels of salts in the existing 
bed would be absorbed in

an area 

 
lake 

to the lake, leading to high levels of dissolved solids.  As reported earlier 
ection .1.6), 

r 

g 

jacent to 
evelopment due to steep slopes and potential for erosion, the 

ater q lity in
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cost up to $1.2 million.   Based on this 
evelop ent an  

 
te this 

t 
2 ha (

ve 

as.  They believe that managing the 
servoir to enhance recreation will lead to a broader range of economic, social and environmental 

th land adjacent to the reservoir.  In response, APWSS noted that 
the potential for cottaging was addressed in the EIA and they concluded that the creation of lagoons or 
stabilization of shorelines is “prohibitively expensive and out of scale with the benefits”.    

  Questions about reservoir drawdown and recreational capability generated considerable 
discussion.  The Recreational Interest Group reported that average drawdown would be 5 m (16 ft) with a 
maximum drawdown of 14 m (46 ft), and this could translate into average variations in shoreline of 
between 33 m and 100 m (110 ft and 330 ft), depending on the slope.  APWSS replied that the results of 
more recent modelling suggests that reservoir drawdown would not be as great.  Their evidence is that in 
half of the years drawdown would be less than 3 m (10 ft) and would be less than 5 m (16 ft) in over 80 
per cent of years.   The maximum drawdown of 14 m (46 ft) would only occur after a succession of very 

(S  5 irrigation pumping would serve to keep salt levels in the lake within the normal range for 
prairie lakes and better than observed historically.  In addition, Environment Canada requested that moto
boat use of Clear Lake be restricted when migratory waterfowl are breeding and that the northern part of 
Clear Lake should be out of bounds for motor boats.   Environment Canada also suggested developin
educational displays in the vicinity of a proposed Clear Lake Grasslands Conservation area. 

  APWSS testified that creation of the Little Bow River Reservoir would be a positive, 
major, long-term impact of the project, especially given the relative scarcity of other lakes or reservoirs in 
this region.  Their fisheries studies suggest that the reservoir would create abundant but poor quality 
habitat that could support a walleye and pike sport fishery.  And while much of the land area ad
the reservoir would not be suitable for d
w ua  the reservoir could be capable of supporting water-based recreation.    

  To realize the recreational potential of the reservoir and to mitigate risks to public safety 
as a result of uncontrolled recreational access, APWSS has proposed constructing public day-use faciliti
at the reservoir.  Four possible sites were identified in the EIA, but APWSS is now considering 
development at only two sites on the reservoir.  The proposed facilities would provide opportunities for 
picnicking, boating, swimming and fishing, and would 
d m d the characteristics of other regional sites used for water-based recreation, APWSS
predicts that about 5,530 parties would visit the reservoir each year.  In terms of public safety, APWSS is
proposing to install safety booms above the dam and use appropriate signage to effectively mitiga
potential problem. 

  APWSS also believes that there is the potential for some cottage development by the 
private sector at sites adjacent to the reservoir.  This is based on the observed demand for cottaging at 
other reservoirs in southern Alberta.  In the EIA, APWSS identified the potential for cottage developmen
on up to 3 80 acres) of land adjacent to the reservoir as a positive, minor, long-term impact of the 
project.  However, such development is contingent on approvals from local governments and requires 
public consultation with affected landowners such as the Hutterian Brethren. 

  At the hearing there was considerable discussion about the nature and extent of 
recreational facilities that could be developed at the reservoir.  The Recreational Interest Group believes 
that the reservoir has the potential to support “high-end” recreational activities, like cottage subdivisions, 
resorts, golfing and tennis, and that there is a very high regional demand for such facilities.   They belie
that the potential for high-end recreation could be better achieved by restricting drawdown on the 
reservoir, creating lagoons, and stabilizing the shoreline in selected are
re
benefits for the region and for people wi
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dry years.   AEP confirmed this assessment and noted that during times of extreme drawdown the 
reservoir would likely be unsuitable for recreation. AEP also noted that they have issued guidelines for 

se guidelines help ensure that any such development does not 
er quality, and does not impinge on the reservoir’s primary 

purpose of water suppl

n 
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inants in the sediments exposed during 
his landowne  
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eational facili

f 

 plan would involve public consultation and 
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gion.  Re-filling Clear Lake would allow 

me activities that have been suspended since the mid-1980s and the creation of the 
 would create new recreation opportunities.  In addition, some interveners see 

Bow River Reservoirs as major components in future strategies to promote 
 in the re pment 

ges fishin n 
routes through t  an option that would directly link Pine Coulee, Clear Lake and the 

ittle Bow River or Reservoirs. 
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  One intervener who owns property near the upstream end of Travers Reservoir provided 
additional evidence concerning the effects of drawdown.  Pictures showing the effects of drawdown o
Travers Reservoir during July of 1997 were provided and the intervener commented that their boat cou
not be used because of low water, even though they had recently put in a costly docking system.  In 
addition, they were quite worried about the levels of contam
drawdown.  T r also reported that visitors to Little Bow Provincial Park were unable to swim
or boat during that period.  They suggested that a reservoir operations plan that gives equal weighting to 
all water uses be developed.  In response, AEP indicated that the primary purpose of the water reservoir i
water storage and subsequent use, so that any recreation facilities to be developed will have to 
accommodate variable water levels.      

  The Little Bow Hutterian Brethren provided their views on the possible development of 
intensive recr ties or cottaging on the Little Bow River Reservoir.  The Colony believes that 
the Panel should not approve the use of the reservoir for intensive recreation purposes.  The Colony 
believes that the decision to allow intensive recreational development should the responsibility of local 
government based on input from adjacent landowners.  The Colony is not opposed to the construction o
public day-use facilities being proposed by APWSS.   

  Both the County of Vulcan and the M.D. of Willow Creek support the proposal of 
regulating land use around the reservoir by way of a joint area structure plan.  A joint plan is required to 
ensure that consistent zoning occurs on both sides of the reservoir.  At present, the M.D. is more 
restrictive in terms of subdivisions because it does not have rural country subdivisions within its 
boundaries, unlike the County of Vulcan, which has existing rural subdivisions on Travers and 
MacGregor reservoirs.  Development of a joint area structure
would establish the rules by which intensive recreational development would be managed in the future. 

  In general, most interveners believe that project implementation will provide a substa
increase in opportunities for water-based recreation within the re
local residents to resu
Little Bow River Reservoir
Clear Lake and the Little 
tourism gion and diversify the regional economy.  The County of Vulcan Economic Develo
envisa g derbies, cottaging and other recreational activities.  The discussion of transportatio

he region included
 Reservoir with Travers and MacGregL
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6.3.4.3 Panel Views 
 

  The Panel believes that development of the three-component project would have a 
positive, long-term impact on recreation in the region, resulting in improvements in the quality of life an
providing opportunities for economic diversification.  The Panel also believes that it would be in th
public interest for APWSS to construct day-u

d 
e 

se facilities on the new reservoir.  This would allow safe 
ating 

he 
y 

ess to determine the types of recreational development that are appropriate to local residents. 

 of the reservoir is to store 
ater fo consu

ir 

l 

 on 

at new limitations will be placed on their 

 municipal water supplies and contact recreation. 

 

access to the reservoir and would minimize potential impacts on adjacent landowners by concentr
activities at one or two locations on the reservoir. 

  The Panel recognizes that, at some time in the future, more intensive recreational 
facilities may be developed on the reservoir and at Clear Lake.  However, APWSS has not proposed t
development of any such facilities, and the Panel has neither the mandate nor intent of approving an
intensive recreational development at this time.   The Panel believes that  the County of Vulcan and the 
M.D. of Willow Creek should adopt area structure plans for both the reservoir and Clear Lake, and should 
use this proc

  The Panel has reviewed the suggestions made by the Recreational Interests Group to 
modify the construction and operations of the reservoir to maximize the potential for future recreational 
interests.  While these proposals may be technically feasible, the Panel believes that it would be more 
appropriate for the private sector to seek approval and pay for any shoreline modifications needed to 
support future recreational development.  Such modifications would of course require all the necessary 
approvals from regulatory authorities prior to implementation.  In terms of modifying the reservoir 
operating regime to reduce drawdown, the Panel believes that the primary goal
w r mptive use.  Consequently, recreational usage would be affected by the inevitable 
fluctuations in water levels that would occur from withdrawing water to meet these needs.  The Panel 
concludes that placing constraints on reservoir operations that might limit water supply from the reservo
during water shortages is not in the broader public interest.   

  The Panel also recognizes the importance of the north end of Clear Lake for water fow
and shorebird habitat and believes that intensive recreational activities in this area should be limited 
during times when these species are most prone to disturbance. 
 

 

6.4 Impacts on Municipal Sewage and Waste Water 
Disposal  

 
 One of the issues raised at the Pre-Hearing Conference concerned potential project impacts
municipal wastewater treatment and storm drainage systems.  Discharges of municipal sewage and storm 
water run-off adversely affect water quality in the Highwood River, Little Bow River and Mosquito 
Creek.  There is concern among some municipalities th

 drainage systems to ensure that water quality in the reservoir and canals is adequate wastewater and storm
for irrigation,
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6.4.1  Current Conditions 
 

  Treated sewage from High River is pumped into Frank Lake along with treated effluent 
from the Cargill meat packing plant.  Sewage discharges from Blackie also enter Frank Lake 
intermittently via a dry creek channel.  Okotoks is currently discharging their treated sewage into the 
Sheep River.   Both Vulcan and Champion discharge wastewater into lagoons that do not drain into the
Little Bow River.   Effluent from their lagoons is sometimes used for irrigation.  Nanton currently 
discharges wastewater into Mosquito Creek. 

 

al, 
 

ownstr am wa h their 

 
e 

centrations of 
tal ph phorou

he 

 level.”  The Panel understands that dilution is 
sed to anage stimony 

ent storm events.  The 
ther three storm water lakes are periodically pumped out into the canal to maintain storage capacity.  
peration of the storm water system requires provincial government approval and the most recent 

ires High River to monitor storm water quality.  High River was also asked to develop a by-
ill reg m sewers.  Storm water from Nanton is not of concern because it 
 salt l  and evaporates. 

  Evidence before the Panel indicated that the Frank Lake wetlands can discharge 
phosphorous loads to the Little Bow River.  Although the wetlands provided a means of nutrient remov
high nutrient levels are now found in Frank Lake outflow.  This proved to be a problem in 1996 and 1997
when high run-off resulted in substantial discharges from Frank Lake into the Little Bow River. The 
increased nutrient loads in the river resulted in substantial weed and algae growth that has affected 
d e ter users.  The Town of Vulcan provided evidence concerning the extent to whic
water treatment costs had increased as a result of poorer water quality which they attributed to Frank Lake 
outflows.   

  The Town of Nanton currently operates their wastewater treatment facility to provincial
standards.  The treatment facility was upgraded most recently in 1981 and has the capacity to treat sewag
for a population of about 2500.  The current population of Nanton is 1665.  Nanton is currently not 
required to treat wastewater to remove phosphorus or nitrogen.  Discharges from the treatment facility 
enter an oxidation ditch and eventually enter Mosquito Creek.  At the hearing, it was noted that during 
winter, flows in Mosquito Creek below Nanton consisted almost entirely of treated sewage effluent.  The 
current approval for Nanton’s sewage treatment plant expires August 1, 1998. 

  Nanton and AEP also provided some evidence concerning the effects of sewage 
discharges on water quality in Mosquito Creek.  This evidence showed that, although con
to os s in the effluent were fairly high (averaging 3.5 mg/l), the water quality in Mosquito 
Creek above and below the sewage treatment plant was nearly identical.  AEP concluded that “when t
creek flow assimilates the plant flow, there is no measurable change in Mosquito Creek water quality 
other than an improvement in the creek suspended solids
u m waste discharges into flowing water such as Mosquito Creek.  However, expert te
also showed that the cumulative adverse impact of effluent loads to a confined water body, such as the 
Little Bow River Reservoir or Clear Lake, could be significant.  

  Storm sewers and storm water lakes in the Town of High River drain into both the 
Highwood River and the Little Bow River.  Two of five storm water ponds are intensively managed by 
pumping water in from the diversion canal to maintain water levels and water quality during dry periods 
and pumping out after storm events to ensure capacity to accommodate subsequ
o
O
approval requ
law that w ulate releases to stor
drains to a ake south of the town
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6.4.2  Project Effects on Municipal Wastewater Disposal 
 

  The nutrient problems associated with Frank Lake outflows are a recent phenomenon th
was addressed in the hearing.  There was considerable discussion of the extent to which the higher 
nutrient loads from Frank Lake that originated with Cargill and High River might com

at 

promise water 

Nanton effluent discharges, the quality of water in 

.   

 
 

it does 
 

t 

e treatment upgrades be included as a cost of the Project and paid for by 
PWSS.  AEP noted that future upgrades of the sewage treatment system might be required if sewage 

shown to be having an adverse effect on aquatic or human life. 

PWSS testified that stormwater from High River does represent 
 Little Bow River, but that these should not have a significant 

er quality They suggested that the provincial approvals process 

 are 

ter Users Association provided considerable evidence concerning how nutrient loads 
 municipal and other sources might compromise water quality in the reservoir.  Various interveners 

mmendations regarding nutrient loading from Nanton sewage, storm water 
 High River and discharges from Frank Lake as part of a project approval. 

 

servoir would 
e hypereutrophic, and the resulting water quality would adversely affect the reservoir’s ability to sustain 

, support recreation, or provide improved municipal drinking water.  The Panel is hopeful 
that various efforts will be taken to reduce nutrient loads in the Little Bow River and Mosquito Creek, 

quality in the proposed Reservoir.  There was agreement that the problems associated with discharges 
from Frank Lake must be resolved even without the project.  AEP provided an analysis of several 
different methods that could be used to manage nutrient levels found in Frank Lake outflows. 

  In analyzing the potential impacts of the proposed project, APWSS accounted for Nanton 
effluent loads in the water quality modeling done for Clear Lake and the Little Bow River Reservoir.   
Based on their analysis, APWSS concluded that with 
Clear Lake and in the Little Bow River Reservoir would be suitable for all purposes.  Consequently 
APWSS concluded that project implementation would not impact Nanton’s sewage treatment practices

  Nanton expressed concern that once the project is in place, concerns raised by 
downstream water users about nutrient levels, bacteria or water quality would force them to upgrade their
sewage treatment facilities to include tertiary treatment and/or disinfection.  Provincial grants pay for up
to 65 per cent of the costs of treatment plant upgrades.  Nanton presented evidence to show that 
not have the financial resources to undertake such upgrades.  It has above average debt for a community
of its size and has very little allowable debt remaining ($960,000).  Upgrading of the sewage treatment 
plant might cost up to $3.2 million and would have a significant effect on town residents, considering tha
the existing plant would otherwise be sufficient to the year 2011.  Nanton’s position was that its existing 
licence for the sewage treatment plant should be honoured if the project proceeds.  Nanton requested that 
the cost of any required sewag
A
treatment discharges are 

  In terms of stormwater, A
another source of nutrient loads for the

 in the proposed reservoir.   effect on wat
represents the best method for monitoring this problem. 

  Despite assurances that discharges of municipal effluents and storm water were 
adequately addressed or would be resolved independently of the proposed project, some interveners
concerned about the potential impacts of these pollutant sources on reservoir water quality.  The Upper 
Little Bow Basin Wa
from
asked the Panel to make reco
from

 
 

6.4.3  Panel Views 
 

  Project impacts on municipal sewage treatment and stormwater management practices are
directly related to the broader issue of project impacts on water quality, which were discussed in more 
detail in Section 5.  Evidence presented at the hearing suggests that the Little Bow River Re
b
a viable fishery
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in g velopment of a basin water quality management strategy to reduce nutrient loads by 60 to 
80 per cent.  As one expert stated, “the Little Bow River, unfortunately, has become the waste water 
disposal site of choice in recent years”.  The Panel believes that it is time for this practice to end.  The 
Panel believes that the costs of controlling pollutants should be borne by those who are responsible for 
generating them and not passed on to downstream residents or the public at large.    

  The Panel notes the concerns of residents of the Little Bow and Highwood river basins 
related to adjacent land use, agricultural cropping and livestock practices, and municipal stormwater and 
wastewater management impacts on downstream water quality.  The Panel believes it is in the public 

cludin  the de

mitigate point and non-point source pollution impacting water quality.   The Panel 
ds tha ld be established.  This will be referred to as 

ce the mitigation plan has been initiated. 

 a 
 

he 

 

6.5.1  u
 

  Evi vigation on water 
odies to be affected by the project consists entirely of recreational activities.  APWSS reported that 

boating on the Highwood 
August. Record o

hile the preferred  flows only occur 
uring the run-off period so that the majority of canoeing occurs during the month of June. 

 

interest to address and 
recommen t a basin wide initiative on water quality shou
the Little Bow Water Quality Protection Plan. 

  The Panel is concerned about the water quality in Frank Lake negatively impacting the 
potential Little Bow River Reservoir and current water quality for Upper Little Bow water users.  The 
Panel recommends that AEP create a Frank Lake Water Quality Mitigation Plan, which would control 
nutrients from Frank Lake to background levels that existed prior to the receipt of wastewater directed to 
the Lake.  It is further suggested that monitoring results from the Frank Lake Water Quality Mitigation 
Plan be released to the public annually on

  In regard to Nanton, the Panel believes that although existing sewage releases may not 
appear to significantly add to the elevated nutrient concentrations in Mosquito Creek, they are adding
nutrient load to the lower reaches of the basin.  The cumulative impact of all nutrient releases, including
those from various non-point sources, may seriously constrain the ability of the project to achieve its 
stated objectives.  Like all other sources within the basin, Nanton may also have to improve the quality of 
its surface water discharges.  

 
 

6.5  Navigation 
 

  In order for the project to proceed, APWSS requires an authorization from the 
Department of Fisheries and Oceans under the provisions of Section 5(1) of the Navigable Waters 
Protection Act.  During the hearing, issues arose concerning what constitutes a navigable river and 
whether specific flow requirements for navigation should be incorporated into the operating plans for t
canal and reservoir. 
 

C rrent Conditions 

dence provided by APWSS and various interveners indicates that na
b

River amounts to about 560 trips per year and occurs from May through 
s sh w that canoeists consider flows below 10 cms (353 cfs) to be too low for navigation 

range of flow is between 12 and 33 cms (425 and 1165 cfs).  Suchw
d
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   and 
Mosquito Creek.  C water 
events.  Even with high flows, periodic creek crossings and barbed-wire fences impair navigation.  The 

oy Scouts were identified as frequent users but navigation appears limited to high water conditions in 
the spring.  Loc r 
levels are either
Alberta concludes th
navigable for a three

6.5.2  
 

 APWSS concluded that im
e navigability of either the Highwood or Little Bow 

rivers, or Mosqu
plan, there would be  flows in the Highwood River are too low for 
anoeing (less than 10 cms or 350 cfs).   

  
would result in high

 May and June.  Below the reservoir, summer flows would be significantly increased and 

to 
eek 

igation 

e used 
freque tly.  Th

2. The owner shall ensure that all obstacles and potential obstructions to navigation 
within the reservoir and Clear Lake are removed prior to flooding. 

3. The owner shall implement an annual maintenance program for the removal of debris 
from the waterways that may accumulate with increased flows. 

Various residents provided anecdotal evidence about boating on the Little Bow River
anoeing activities occur irregularly on the Little Bow River and are tied to high 

B
al residents indicated that there are no boating activities on Mosquito Creek because wate
 too low or too high to be safe.  APWSS noted that a book on canoeing in southern 

at the Little Bow River, downstream of the confluence with Mosquito Creek, may be 
-week period during average to good conditions, but is not navigable in dry years. 

 

Project Effects on Navigation 

plementation of the project and diversion plan would have no  
significant impacts, either positive or negative, on th

ito Creek.  In terms of the Highwood River, APWSS has stated that, under the diversion 
 no change in the amount of time the

c

In the case of the Little Bow River, APWSS noted that implementation of the project 
er flows on the reach above the reservoir during the spring and early summer, 

particularly
would improve opportunities for boating.  However, they also stated that higher flows would not likely 
affect navigability since various land use characteristics are more significant limiting factors.  No changes 
in navigability are expected for Mosquito Creek since the three-component project is not anticipated 
affect flow conditions.  APWSS further concluded that neither the Little Bow River nor Mosquito Cr
are navigable “in any meaningful sense” so that requirements for sufficient flows to support nav
need not be addressed in the operating plan for the diversion canals. 

  The Canadian Coast Guard sector of the Department of Fisheries and Oceans is 
responsible for safeguarding navigable waters and testified that based on current policy, a determination 
of navigability is based on the potential for use of a waterway, not just actual use.  Consequently, they 
believe that Mosquito Creek and the Little Bow River are navigable waters even though they ar
in n e Coast Guard concluded that development of the project would increase opportunities 
for recreational boating, despite shortening the period of navigability on the upper Little Bow River.  
They further concluded that the project could be approved under the NWPA, subject to the following 
conditions related to navigational safety: 
 

1. The owner shall ensure that all construction material and debris does not enter the 
waterway. 

 

 

 

4. Navigation safety booms shall be installed and maintained at diversion structures as 
required by the Coast Guard. 
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5. Boat launching ramps for small non-powered craft shall be provided as portages 
around the dam on the Little Bow River and around the diversion structure on 

st 
ld 

 be 

8. Monitoring and reporting on the effects of reservoir drawdown on navigation safety 
shall be undertaken by the owners. 

 those canals and other offstream 
bodies of water that will not be permitted access for the purposes of navigation. 

ms, they are willing to comply 
nd would welcome the advice of the Coast Guard.  The EIA includes the installation of safety booms and 

e Little Bow River Reservoir.  However, APWSS is 
o incorporating conditions related to navigability into the operating plans for the diversion 
and da necessary for Clear Lake because 

oposed operating plan.  They also believe 
at water requirements for recreation should not be included in the operating conditions for the Little 

ld 
 

 believe that DFO does not have the authority to impose flows for 
avigation, other than downstream of a dam, and that there is no precedent for imposing such conditions.   

In addition, specific flows required to support navigation on the Little Bow River or Mosquito Creek are 
reational use.  Consequently, APWSS asks that the 
thorize approval of the project under the NWPA, but 

ithout the requirement that operating plans include provisions for minimum reservoir levels or flow 

r the Highwood River.  The Panel recommends that 
e Coast Guard, in considering APWSS’s application for approval of the proposed dam and diversion 

ditions related to navigation and public safety.  Such conditions would include 
requirements for constructing portage routes around the dam and diversion structures and for designing, 

Mosquito Creek. 
 

6. Operating plans for the diversion structure and dam shall be approved by the Coa
Guard as required under the Navigable Waters Works Regulations.  The plans shou
include a safe operating level below which notification to the Coast Guard would
required to jointly determine appropriate action in the interest of navigation safety. 

 

7. All ancillary marine works such as docking facilities, bridges that require 
reconstruction, et cetera, constructed as a result of this project, will be subject, or 
would be subject to separate applications under the Navigable Waters Protection Act. 

 

 

9. Public notification, including the posting of signs on

 

  In response, APWSS indicated that for most of these ite
a
appropriate signage to ensure public safety at th
opposed t
structure ms.  They believe that such conditions are un
ecreational activities have already been factored into their prr

th
Bow River Reservoir because, at times of low water, municipal, domestic and agricultural needs shou
take precedence over recreational navigation requirements.  To ensure public safety, APWSS intends to
close recreational facilities on the reservoir if water levels drop below a specified minimum.    

  APWSS is also opposed to having requirements for navigation included in the operating 
plan for the diversion canals.  They
n

not warranted because of the low incidence of rec
Panel recommend that the Federal Government au
w
criteria for navigation.   

 
 

6.5.3  Panel Views 
 

  The Panel expects that the proposed Little Bow project would have a minor impact on 
navigation on the Little Bow River, Mosquito Creek o
th
canals, include various con
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b rating the works in a manner that minimizes the risk to boaters who might use the rivers, 
creeks and canals in the vicinity of the project.   

  In regard to including conditions related to navigation in the operating plans for the dam
and diversion works, the Panel believes that it is not in the public interest to place constraints on the 
project’s ability to store and convey water for consumptive uses.  The Panel believes that in times of 

uilding and ope

 

rought, water requirements for municipal, domestic and agricultural use should take precedence over 
navigational and recreational uses, especially since such activities occur so infrequently.  The Panel 

 normal flows on Mosquito 
cluding provisions for 

lows could lead to greater recreational usage and increased risks to public safety unless 
ndow rs rem

 

r and 

servoir Land Management 

concerned about 

tic animals and poultry, and the irrigation of a garden 
ug-

s 
 to 

d

expects that water shortages would tend to occur in late July and August, when
Creek and the upper Little Bow River would preclude boating.  Furthermore, in
navigational f
la ne ove fencing, canal/river crossings and other obstacles.   To ensure boating safety on the 
reservoir, the Panel supports APWSS’s proposal to close recreational facilities if water levels drop below
a specified elevation. 

 
 

6.6  Land Use and Planning Impacts 
 

  Development of the Little Bow project would affect land use adjacent to the reservoi
diversion canals, and would have implications for municipal planning. 

 
 

6.6.1  Re
 

  At the hearing, some of the interveners expressed concern about project impacts on 
adjacent land owners.  Landowners currently have access to the streams on their lands but realize this 
access will change when these lands are purchased and the reservoir is established.  Some landowners 
also have licences to irrigate on lands that will be purchased for the project, and they are 
the future status of these licences. 

 

6.6.1.1 Current Conditions 
 

  Under the Water Resources Act, people owning or occupying land that adjoins a river, 
stream, lake or other body of water are entitled to use water from that water body for domestic purposes.  
This is termed a riparian right.  Domestic purposes include the withdrawal of water for households, 
sanitation and fire prevention, the watering of domes
not exceeding one acre.  Riparian landowners are also allowed to pump water from a stream to fill a d
out, if the water is to be used for domestic uses.  Riparian landowners using water for domestic purpose
can do so without having to acquire a water licence.  It is also common practice for riparian landowners
allow their cattle to consume water directly from rivers, streams and lakes.  Water required by riparian 
owners is considered to be part of conveyance flows. 
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  In order to use water for other purposes, landowners must acquire a water licence.  
licences are issued for a specific purpose and amount of water and they are tied to a specific piece of land
or point of diversion.   Licences have priority among themselves according to the date they were filed. 
Since licences are attached to the land, they would normally be

These 
 

  
 transferred to the new landowner if the 

nds were sold.  It is possible for a licencee to change the point of diversion from one location to another.   

 

.6.1.2 Project Effects on Reservoir Land Management 

.  

r 

At the hearing, APWSS indicated that their normal practice is to purchase all lands 
round propos e 

 

 

 
S 

ey be allowed to retain riparian rights, privileges and responsibilities and suggested that APWSS 
sary lands by way of an easement rather than by fee simple purchase.   

ted that they were aware of concerns raised by landowners about the loss 
hat it is common practice for a reservoir operator (AEP in this case) to 

 allow, within reason, access to the reservoir across its right-of-way after a formal authorization 

he 

uch arrangements could be used to gain access to 
estic purposes. 

  Filling of the Little Bow River Reservoir would also inundate 23 existing irrigation 
d by APWSS.  Eight intakes would be no longer be 

flooded.  Several interveners, as well as APWSS, 
provided eviden

la

6
 

  According to the EIA, construction of the dam and subsequent filling of the reservoir will 
flood one farmstead, one country residence and the Little Bow Hutterite Colony, and will directly affect 
three additional farmsteads near the dam site.  A total of 23 landowners would lose lands due to flooding
APWSS has already purchased all the land necessary for the Clear Lake component of the project.  To 
mitigate impacts on landowners, APWSS is proposing to relocate the Hutterite Colony (see Section 6.1) 
and negotiate settlements to compensate for damages to all landowners.  Compensation would be paid fo
any land lost as a result of the project, plus relocation or replacement of buildings, corrals or fences.   

  
a a ed reservoir site, up to the top-of-dam elevation, plus any additional lands that might b
subject to sloughing.  APWSS prefers to acquire land rights through negotiation.   However, should 
negotiations with landowners fail to secure an agreement for compensation, APWSS would still retain the
ability to acquire the necessary lands through expropriation.  The acquisition of these lands ensures that 
APWSS has full control over access to the reservoir.  Consequently, APWSS would become the riparian 
landowner and adjacent landowners would lose the riparian right to use water from the water body for
domestic purposes. 

  This change in riparian rights is of considerable concern to adjacent landowners.  The 
Public Advisory Committee recognized the potential difficulties associated with the loss of riparian rights
and proposed that easements for access to the reservoir for domestic water use be negotiated with APWS
as part of land purchase agreements.  At the hearing, the Little Bow Hutterian Brethren requested that 
th
acquire the neces

  APWSS indica
of riparian rights.  They noted t
generally
has been issued. General conditions are usually attached to these authorizations.  These conditions could 
include that any works to be built adjacent to a reservoir be designed using acceptable engineering 
standards and that the works would not interfere with the Department’s ability to operate or maintain t
reservoir.  Other conditions are that the slope stability at the site be assessed, that the works be available 
for public use, and that the people applying for access to the reservoir are responsible for maintaining the 
works and for the cost of constructing these works.  S
the reservoir to obtain water for dom

intakes, of which 15 would be modified or replace
required because the lands they irrigate would be 

ce that existing water licences may be transferred from one parcel of land to another with 
the approval of the Lieutenant-Governor-in-Council. 
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  In terms of impacts on individual landowners adjacent to the reservoir, APWS
prepared to negotiate site-specific mitigation or compensation.  APWSS would like the Panel t
that the best method for resolving problems w

S is 
o confirm 

ith landowners involves monitoring project effects after 
roject prova

n this 
ny future water fluctuations or bank erosion or 

lumpin  and m ners 
 the 

  The Panel believes that it is up to APWSS to negotiate compensation and mitigation 
 procedures for resolving disputes are 

 with AEP to provide assistance to landowners 
o 

e Panel encourages APWSS and AEP to enter into 

 M.D. 
s 

 in 

agricultural activities (other than intensive livestock operations) are permitted, some activities like public 

p ap l and negotiating with individual landowners. 

 

6.6.1.3 Panel Views 
 

  The Panel believes it is generally appropriate for APWSS to acquire the lands to be 
flooded or impacted by the new reservoir through purchase in fee simple, with certain exceptions.  I
way, APWSS can control and minimize the impacts of a
s g aintain the maximum flexibility in operating the reservoir.  This means that landow
surrounding the reservoir will no longer have a riparian right to water.  The Panel believes that it is in
public interest for these adjacent landowners to be able to continue to withdraw water from the reservoir 
for domestic purposes.  The Panel therefore directs APWSS to ensure that the legal right to domestic 

m the reservoir will be negotiated in the land purchase agreements with landowners around water use fro
the reservoir. 

agreements directly with affected landowners, and recognizes that
established elsewhere.  The Panel urges APWSS together
who wish to relocate or transfer existing irrigation licences to other diversion points or lands adjacent t
the reservoir. 

  The Panel also believes that it is not in the public interest to allow livestock direct, 
unrestricted access to the canals or reservoir.   Th
agreements with landowners to implement measures to prevent cattle from entering these water bodies, 
thereby protecting water quality and shoreline habitat.   In addition, the Panel encourages landowners to 
build dugouts on adjacent lands so that livestock will have an alternative source of supply. 

 
 

6.6.2  Planning 
 

  The three-component project would lie within three municipal planning regions: the
of Willow Creek, the County of Vulcan and the M.D. of Foothills.  The proposed reservoir site straddle
the boundary between the County of Vulcan and the M.D. of Willow Creek, and these two municipal 
governments would have jurisdiction over land use activities on the shoreline of the reservoir.  The Clear 
Lake diversion and canal lies within the M.D. of Willow Creek, while the Little Bow canal is situated
the M.D. of Foothills and the Town of High River.   
 

6.6.2.1 Current Conditions 
 

  Within the M.D. of Willow Creek, lands potentially affected by the project are currently 
zoned as “Rural General”.  This classification was created to protect “better agricultural land in the region 
by limiting or regulating development other than cultivation or grazing”.  Under this zoning, most 
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and private recreation and public utilities are discretionary, while grouped country residential 
developments are prohibited.  The M.D. has other zoning classifications that would allow the 

ent of grouped country residences. 

  Potentially affected lands in the County of Vulcan are also zoned as “Rural General” and 
ting “the agricultural land base of the municipality 

complement the area’s economy.”  Farm residences 
and additions are per

n of High River, lands adjacent to the existing canal and diversion 

 

ning 

he 

 Both the M.D. of Willow Creek and the County of Vulcan indicated that they support the 
y expect that after the reservoir and Clear Lake have filled, there will be pressure to allow 

 of de Although not concerned about the public recreational 
eing p nicipal governments expect that there could be demand for 

visions and that this would require rezoning lands around the Little Bow River Reservoir.  
lear L e is al

a 

 related to country residential and non-agricultural subdivisions.  The 
ow Creek is currently more restrictive in terms of subdivisions around reservoirs and is 

developing new zoning designations that would allow industrial development adjacent to reservoirs where 
 that the requirement for a joint land-use plan is 

especially in terms of planning co-operation and 

 Code of Practice for 
ic Handling of Manure as it applies to intensive livestock operations.  It is then up to 

developm

this designation was established as a means of protec
while allowing non-agricultural developments that 

mitted uses while various agricultural support activities and public utilities are 
considered discretionary uses.  The County has created two types of zoning to deal with recreational 
development.  One of these zones (Reservoir Vicinity) allows various agricultural activities, single lot 
residences, group camps and various types of public recreational facilities to be developed adjacent to 
reservoirs.  The other classification (Rural Recreation) allows various types of private recreational 
facilities and grouped country residential development. 

  Within the Tow
structure have been zoned for a variety of purposes.  These include convenience commercial, public 
service, urban reserve, and residential medium family districts.  Sections of the canal located near schools
or residential districts have been fenced to ensure public safety.   
 

 

6.6.2.2 Project Effects on Land Use Plan
 

  APWSS testified that, under the Municipal Government Act, they are not required to 
obtain development permits for the construction of the dam and canals.  However, as with Pine Coulee, 
they intend to apply for the appropriate permits from M.D. of Willow Creek, the M.D. of Foothills, t
County of Vulcan, and the Town of High River. 

 
project.   The
new types velopment on adjacent lands.  
facilities b roposed by APWSS, both mu
cottage subdi
C ak ready zoned for recreation.    

  Both the M.D. of Willow Creek and the County of Vulcan believe that a joint land-use 
plan for the area around the Little Bow River Reservoir should be developed.  The development of such 
plan would provide an opportunity for the two municipal governments to resolve some differences 
between them in terms of zoning
M.D. of Will

appropriate.  Both municipal governments believe
consistent with recent Provincial Land Use Policies, 
water resources.  Representatives of the M.D. of Willow Creek and the County of Vulcan asked for the 
Panel’s endorsement of their proposal to have a joint Area Structure Plan prepared. 

  At the hearing, some interveners were concerned about the future potential for intensive 
livestock operations in the Little Bow River basin and how this type of development could adversely 
affect water quality.  Currently, the municipal governments refer applications for intensive livestock 
operations to Alberta Agricultural Food and Rural Development and the Chinook Health Region for their 
comment and input.  Municipal governments also base their decisions on the current
the Safe and Econom
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the Municipal Planning Commission to approve applications for intensive livestock operations, subject to 

 land uses and the 
ropose  projec

e 

 

dments to the local land use by-laws from the M.D. of Willow Creek and the County of Vulcan prior 
 comm nceme

otentia impac

me have built 
e 

 also 

a public review process.   
 

6.6.2.3 Panel Views 
 

  The Panel believes that to accommodate development of the proposed dam, canals and 
public recreation sites, it is not necessary to revise the current land-use plans of the County of Vulcan and 
the M.D. of Willow Creek.  These plans provide for public utilities as discretionary
p d t components are for public utility-like purposes.  For more certainty, if the Panel's view 
of the current land use by-law is not accurate, then the Panel would direct that the lands affected by th
project be zoned to accommodate the construction and operation of water management facilities as 
described in the Application.   

  The Panel supports the development of a joint area structure plan for the proposed Little
Bow River Reservoir because this would provide a process whereby adjacent land owners could provide 
input into decisions about what types of development could occur on lands around the reservoir.   The 
Panel requires that, if the project is approved, APWSS prepare an area structure plan and request 
amen
to e nt of reservoir operations and diversions. 

  The Panel notes that more complete participation by the Town of High River and the 
M.D. of Foothills at the hearing would have been appreciated, given that they would be affected by the 
project were it to be approved and developed.  All future development in the Little Bow and Highwood 
basins could potentially affect the quality and availability of water for downstream users, and these 
p l ts should be considered in current and future land use decisions. 
 

 

6.6.3  Land Management 
 

  At the pre-hearing conference and in submissions to the Panel, various interveners 
expressed concerns about how project operations would affect their activities on lands adjacent to the 
reservoir and canals, including impacts on fences, creek crossings and livestock watering.  These issues 
had arisen at meetings of the Public Advisory Committee and were the subject of meetings between 
APWSS and local landowners. 
 

6.6.3.1 Current Conditions 
 

  Landowners adjacent to the Little Bow River and Mosquito Creek have adopted various 
strategies for minimizing the effects of flow variability on their agricultural practices.  So
various structures to allow machinery and livestock to move from one side of the river to another.  Thes
range from bridges or roads with culverts, to informal, grade-level, gravel crossings.  Many farmers
run fences across creeks and canals in order to keep their livestock from straying off their property.  
Because of the lack of steep banks along the Little Bow River and Mosquito Creek, land can be cultivated 
right to the water’s edge and livestock can drink directly out of creeks and canals.   
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6.6.3.2 Project Effects 
 

  Increasing the rate of diversion from the Highwood River to 8.50 cms (300 cfs) would 
triple flow rates in the Little Bow River for at least part of the year.  Adjacent landowners may experience 

arious problems as a result of these higher flows.  The EIA predicts that informal crossings of the Little 
Bow River would no longer be useable at times of high flow and that fences would be washed away.  

w rates from 2.83 cms to 8.50 cms (100 cfs to 300 cfs) would 
vels in reaches of the upper Little Bow River.  APWSS 

t increased erosion would not be a widespread problem in the basin. 

 
ndards set by the Canadian Coast Guard under the Navigable Water Protection 

ct. 

 
 

re 
ily 

years after project implementation. 

e proposed mitigation measures.  
hey pr ented 

ith 

f building a licensed dry ford to 
accommodate the higher flows.  The only alternative is to move cattle from one side of the canal or river 
to the other using one of the few available bridge crossings.   

  There was also evidence that cattle are being allowed to water in the canals and creeks 
and that this practice has been occurring for some time.  Landowners are concerned about whether 
livestock would continue to have safe access to the water because higher flows could lead to erosion and 
steep banks while, during a period of low flow, the resulting mud flats might be a hazard.  The possibility 
of fencing the canal and establishing pump stations and livestock watering tanks was considered to be a 
viable solution to this problem.  At the same time, the Fisheries Coalition expressed concern about 
livestock damage to the riparian zones of rivers and creeks and suggested that the Cows and Fish Program 

v

However, they suggest that increasing flo
only cause a 0.5 m (20 in) rise in water le
concluded tha

  As part of project mitigation APWSS is proposing to replace any culvert crossings that 
are legally licenced by AEP and have a licence of occupation.  Existing culvert crossings that are not 
legally approved will not be replaced.   For grade crossings of the river, APWSS would undertake repairs 
designed to withstand flows of 8.50 cms (300 cfs).  However, landowners would be responsible for any 
damages that occur should flows exceed 8.50 cms (300 cfs) under natural flood conditions.  In terms of 
fences, APWSS indicated that ice and high flows would always be a problem but they committed to 
placing steel fence posts at strategic locations adjacent to the river.   They note that any fences across the
river must conform to sta
A

  APWSS is also proposing to build dykes or channels to protect any land areas that would
be subject to flooding at flows of 8.50 cms (300 cfs), particularly if infrastructure or buildings are at risk. 
They estimate that about 53 ha (130 acres) might be susceptible to increased flooding.  Where it is mo
cost-effective, APWSS would purchase flood-prone lands or any lands that are water logged or heav
eroded.  The land purchase option would end five 

  Because these types of impacts on lands are difficult to predict and mitigate, APWSS also 
proposed developing a process that effectively protects landowner interests.  They suggested using 
Subcommittee III of the PAC to bring landowner concerns forward to APWSS and proposed using 
photographs to document pre-project and post-project conditions.  In cases of disagreement, APWSS has 
offered to pay the costs of hiring a mutually agreed third party to resolve disputes during a five-year 
period after project implementation and for maintaining the photographic record during this period.  

  Some interveners questioned the effectiveness of th
T es evidence suggesting that previous efforts to install and maintain culvert types crossings, 
notably on Squaw Coulee, have not worked.  They argued that the culverts are too small and are regularly 
overtopped or silted in, and require regular maintenance.  There was also testimony that the increased 
variability in flows in the canal would lead to mudflats during low water.  In the case of Squaw Coulee, 
there was evidence that APWSS did not act on landowner concerns about mudflats until cattle became 
trapped and died, after which APWSS paid compensation and subsequently rebuilt the watering area w
a solid base.  Some people questioned the adequacy of placing steel fence posts adjacent to the canal or 
river, because this would not stop cattle from wandering if the fence across the creek gets washed away 
during high flows.   There was also concern about the high costs o

6 - 39 
 



 

be considered as a means of protecting aquatic and r
for the Green Zone, includes changing grazing patte

iparian habitat.  This program, as described in Caring 
rns and using corridor fencing to control livestock 

ccess to riparian areas.   However, there is concern that fencing of canals and the reservoir would restrict 
vestoc access

Views 

nd management issues 
dual landowners on a case-by-case basis as these issues arise.  They 

ct-

 window 

nt and private organizations to 
ddress me of

t 

 

ter bodies and 
e resu ing dis

 
ject ownership is transferred over from APWSS.   

a
li k  to water and create a barrier to wildlife. 

 

6.6.3.3 Panel 
 

  The Panel believes that the best approach for dealing with these la
is for APWSS to deal with indivi
believe that it is in the public interest to have APWSS mitigate or compensate landowners for any proje
related damages to structures, fences or stream crossings that are in compliance with existing laws and 
regulations.  The Panel also believes that it is appropriate to establish a window of time during which 
APWSS would be required to address landowner concerns.  However, the Panel believes that this
should be for five years after implementation of an acceptable diversion plan rather than five years after 
project implementation. 

  The Alberta Riparian Habitat Management Project also known as the “Cows and Fish” 
project is one successful example of how people can effectively work together to improve and preserve 
range lands and riparian areas.  The Highwood and Little Bow basins provide excellent opportunities for 
ranchers, livestock operators, rural and town residents, and governme
a so  the concerns that were raised in the hearing with respect to water pollution, stream 
damage and the health of the riverine ecosystem. 

  The Panel notes that simply providing more water for irrigation, domestic consumption, 
fisheries, wildlife, recreation and other uses, without everyone doing their utmost to protect the quality of 
the water and the riverine environment, would be a losing proposition.  Certainly government needs to ac
directly in their areas of responsibility for water management but the voluntary efforts of local area 
ranchers and residents must play a role.  The control of cattle in the riparian areas is absolutely crucial and
the “Cows and Fish” project provides practical advice and tools for accomplishing this.  The Panel urges 
local residents to review Caring for the Green Zone: Riparian Areas and Grazing Management (Exhibit 
#216) and begin such programs in the Little Bow/Highwood area. 

  In terms of landowners concerns about continued livestock watering in wa
th lt turbances to riparian habitats and water quality, the Panel requires that APWSS develop a 
detailed plan for resolving these issues along the affected water bodies.  Such a plan should be developed 
in consultation with local landowners and stakeholders and should be reviewed and approved by AEP and 
Alberta Agriculture Food and Rural Development.  The Panel recommends that the funds to cover the 
intermediate and long-term costs of implementing such a plan be included in the capital and operating 
budget for the project.  In addition, responsibility for implementation of the plan should be passed on to
AEP when pro
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6  Public Safety and Risk 
 

  Interveners were concerned regarding public safety related to flood management, risks 
during construction of the new Little Bow River Reservoir dam and diversion canal structures, and  
impacts on cattle crossings of rivers and creek.  
 

 

6.7.1  Little Bow Dam and Diversion Canal Safety 
 

.7 

r 

anel notes that the 
terven rs who ns 

 

 
a 

er Reservoir dam and spillway system are designed to 

in.  

ittle Bow basin was considered, and reflects that 70 per 
ent of flood volume at the dam would come from Highwood River overflow.  The largest spring flood 
ver recorded at the Little Bow dam site would be rated less than a 1:50 year flood.  The Panel believes 

 the 1:  a design standard provides a significant safety margin. 

 Second, the reservoir will be raised and filled in stages.  The dam would be a 25 m (82 ft) 
igh co pacted

tion of the Highwood diversion canal expansion would be scheduled later in the 
roject to coincide with completion of the reservoir dam.  The intermediate containment capacity of the 
servoir would thus not be challenged by the full capacity to divert 8.50 cms (300 cfs) into the Little 

ndicated that failures of earth-fill dams, although highly improbable, 
y to occur during reservoir filling or in the first few years of operation while the 
structure is st

  Public concerns regarding emergency flooding below the Little Bow River Reservoi
dam were identified as the major safety issue at the Pre-Hearing Conference.  There are 10 homes near 
the Little Bow River downstream of the proposed dam, and the Panel instructed the Applicant to meet 
with downstream residents to address their concerns about dam safety.  The P
in e  raised dam safety concerns at the Pre-Hearing Conference did not repeat these concer
during the hearing.   There appeared to be public acceptance of the design safety measures, emergency 
preparedness and response plans that would be developed with additional public input.  Evidence 
indicated that significant risks of downstream flooding would more likely arise from an extreme weather
event rather than structural failure of the earth-fill dam, and that the capability of the dam to hold and 
delay passing floodwaters could help mitigate peak flood effects.  

  The Panel observes that a number of regulatory, design, construction, and operation 
features of the Little Bow project address public safety.  First, the 1991 Alberta Dam Safety Regulation
Guidelines require that the Probable Maximum Flood (PMF) be used as a safety design standard where 
potential for loss of life exists.  The Little Bow Riv
pass the PMF which has been estimated at 2,746 cms (97,000 cfs). The PMF is a theoretically estimated 
1:1000 year flood consisting of combined Highwood and Little Bow basin snowmelt, runoff, and ra
The design height of the dam was increased to augment the freeboard above FSL from 2.7 m to 4.7 m (9 
ft to 15 ft) to manage this higher level of inflow.  This represents a design upgrade from the early project 
concept in which only runoff generated in the L
c
e
that using 1000 year flood as

 
h m  earth-fill structure with a low level conduit to supply water downstream.  The dam would 
be a zoned embankment with an impervious (clay) core and pervious and semi-pervious outer shells.  An 
impermeable cut-off with inclined and horizontal filters would be provided for seepage control.  A 
concrete service spillway and an emergency earthen spillway could safely pass floods up to the 1:1000 
year event.    

  Construc
p
re
Bow River.   

  Hearing testimony i
most likelare 

consolidated ill compacting and settling in.  After that earth-fill dams “maintain a stable 
situation”.  Once built, the dam would be thoroughly instrumented and monitored to provide the earliest 
possible indication of any problem.  Following construction there will be on-site daily inspections by dam 
operators who are there to operate gates, assess structural integrity and provide maintenance if needed. 
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  Third, in the remote event of imminent flood in which high flows must be passed throu
the spillway, the emergency response system would be in place to immediately call, find, or physically 
visit individual residents who might be at risk.  In all likelihood meteorological forecasting would have 
already provided a few days advance notice before emergency notification was required.  In the event of 
actual flood spillage from the Highwood River into the Little Bow River, early warning time wou
up to 10 hours for notice during the travel time that it would take for peak flows to reach the reserv
The Panel observes that the emergency response plan is a legal requirement.  The plan would be 
developed with community participation, an

gh 

ld allow 
oir.  

d must be in place and tested prior to reservoir filling.  The 
ate 

During natural flood conditions on the Little Bow River the gates at the Highwood 
cture would be closed.  Consequently flows above 8.50 cms (300 cfs) in the canal and/or 

odic flooding would still occur in the Little Bow basin; 

 be less in spring (than 
istoric freshet flows) and slightly higher and more stable in summer when water is released for irrigation 
ithdra als.  Th  

 

  
have major adverse 
shoreline.  The shoreline is expected to regress over the long term due to combined wave-action and wind 
erosion.  The Pa  ain 
such instabilitie

 

6.7.2  
 

  ea
might require from 
number of dikes p

ld 
cts 

at 

Applicant would be responsible for ensuring that a construction emergency response plan and adequ
flood warning procedures are also in place during the construction period.  The Panel is confident that the 
potentially affected interveners will give this effort their utmost co-operation. 

  
diversion stru
river would be the result of natural flooding.  Peri
however, the dam could reduce downstream flood levels and lessen impacts. 

 Controlled flows downstream of the reservoir are expected to 
h
w w ere would be a phase-in period both upstream and downstream of the reservoir during
which new operating flow patterns would be established and some cattle crossings might be relocated.  
The Applicant has proposed to manage these changes as they arise. 

  General public access to the expanded diversion works canal, reservoir spillway and 
control structures will be restricted by temporary and permanent fencing.  This relates to the public 
concern that children and animals might otherwise be endangered by their curiosity in these structures,
especially near the diversion canal in High River. 

Other public safety risks include shoreline instability in the new reservoir, which could 
impacts if residential or cottage properties are developed close to the reservoir 

nel believes that the Applicant has carefully established their property takeline to cont
s and not endanger the public. 

Clear Lake  

ring evidence suggested that the final design of the restored Clear Lake and wetlands H
four to ten small dikes to maintain lake levels and contain a 1:125 year flood.  The 

 de ends on the final design details.  The dikes would be low structures, probably 1 m to 
2 m (3 ft to 6 ft) high, constructed of local earth fill materials.  In the event of overtopping, flow wou
pass onto adjacent hayfields and no residences would be impacted.  The flood risk and possible impa
were considered minor. 

 
 

6.7.3  Panel Views 
 

  The Panel believes that planning for and protecting public safety is of high priority in 
enabling the three-component project to successfully meet its objectives.   APWSS provided evidence th
the dam and spillway were designed to accommodate the Probable Maximum Flood and that this provides 
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a safety margin such that the probability of a dam failure is extremely small.  The Panel believes that, 
although the environmental and social impacts of a dam failure would be significant, the potential risk o
such a failure would be insignificant.  The Panel also believes that APWSS has considered geotechn
and hydrological factors in the design of the dam and other structures so that the potential impacts 
environment on the dam and other structures would also be insignificant.  The Pane

f 
ical 

of the 
l requires the 

pplicant, their contractors, and future project operators to abide by all safety codes, regulations, 
engineering design standards, and established best management practices relevant to the construction, 

, and m

 The Panel is confident that the public’s participation in developing the Emergency 
 

e 
 

the 

 be destroyed or affected by 

 

ion 
nd 

• the proposed Project could affect plants and wildlife that could affect the interests of 

e 

A

operation aintenance of the project. 

 
Response Plan will produce a practical and reliable plan.  The Panel supports the Applicant’s position that
they will provide compensation for project-caused property damages but not for damages caused by 
natural events. 
 

 

6.8  Aboriginal Interests and Concerns 
 

  The Panel is directed by the Terms of Reference issued by the federal Minister of th
Environment to review the environmental impacts of the project relating to the concerns and interests of
aboriginal people.   The CEAA defines environmental effects to include any change in the environment, 
including any effects of such change on physical and cultural heritage and on current use of land and 
resources for traditional purposes by aboriginal persons.  The Panel believes it should provide a summary 
of the concerns and interests expressed to the Panel by aboriginal people.  The Panel understands 
following to be the major concerns and interests of aboriginal peoples about the effects of the project: 

• aboriginal sites and artifacts located in and around the proposed Little Bow River 
Reservoir, Clear Lake and Squaw Coulee will be or may
the proposed project; 

 

• the proposed Project would affect flows in the Highwood, Bow, Little Bow, and 
Oldman Rivers and could affect the water rights and interests of the Treaty 7 First
Nations;  

 

• aboriginal interests and concerns have been inadequately reflected in the 
archaeological assessments of the proposed Project due to inappropriate consultat
with aboriginal people and inappropriate assessments of impacts on their culture; a

 

the Treaty 7 First Nations. 
  Water plays a critical role in southern Alberta, and the Indian reserves in the South 
Saskatchewan basin are associated with water in many ways.  Water management considerations in 
southern Alberta affect, and are influenced by, the Indian reserves that are an integral part of the South 
Saskatchewan basin.  The Panel notes that it received presentations from the Peigan Nation (representing 
some interests of the other Treaty 7 members) and the Blood Tribe.  The Panel appreciates that, had it 
received presentations from the other aboriginal people within the basin, it would have more complete 
information about the potential effects of the project on aboriginal interests and concerns.  It also 
appreciates that the Blood and Peigan do not represent all aboriginal interests within the Blackfoot 
Confederacy and Treaty 7.  However, the Panel does believe that the submissions are indicative of 
aboriginal interests and concerns associated with the proposed project, particularly as they relate to th
potential effects of the proposed project on water and archaeological sites.  The Panel believes that the 
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degree of interest and concern of aboriginal people about the effects of the proposed project would be le
for those further away from the project.  The Panel believes that the concerns of the Blood and Peigan 
people regarding the cultural and religious significance of the identified archaeological site
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eserve (Eden Valley in the upper reaches of the Highwood River).  As 

hown i  Map 6 7 
nt 

 

of additional land.  One on-stream control structure, the Bassano Dam, is located 
n the B w Riv on 

rol 

east by the St. 
Mary River, on the northwest by h 

 

rton Reservoir, located on the Waterton River (a tributary 
of the Belly River), lies a few kilometres to the west.  Several other water management projects and 
irrigation projects are located on the reserve.  The Mountain View, Leavitt, Aetna, United, Magrath, 
Raymond, Lethbridge and part of the Lethbridge Northern irrigation districts are either adjacent to or near 

confluence of the Little Bow River and Mosquito Creek, and the Old Woman’s Buffalo Jump and 
campsite, would be indicative and fairly representative of all aboriginal concerns. 
  

6.8.1  Indian Reserves in the South Saskatchewan River Basin 
 

  Treaty 7 and the South Saskatchewan River basin (SSRB) have different boundaries, but
most of the area is common to both.  This common land area covers over 100,000 km2 (38,610 mi2) of 
the most southerly part of the province of Alberta with more than one million residents.  Indian reserves 
are located in two of the major sub-basins within the SSRB: the Bow and the Oldman.  Each reserve has 
significant existing water management projects within its boundaries or located nearby.  The South 
Saskatchewan Basin Water Allocation Regulation has allocated water for irrigation purposes to three 
Blackfoot Indian reserves: the Siksika, Blood and Peigan.  The proposed Little Bow/Highwood project’s
four components would be located near the towns of High River and Vulcan, and have facilities on
Highwood River, the Little Bow River, Mosquito Creek and Clear Lake.  Except for the uppermost 
reaches of the Highwood River, the Highwood and Little Bow basins are settled agricultural lands that
contain only one smaller Indian r
s n .2, the major Indian reserves that lie within the SSRB and the lands covered by Treaty 
are between 50 and 150 km (30 and 90 mi) south or north of the project.  The existing water manageme
structures within or near these Indian reserves, as well as other structures throughout the system, 
including the project, all have their own operational regimes.  These regimes interact in varying degrees 
to directly or indirectly affect the flow of water to accomplish the overall management strategies of the
South Saskatchewan River basin. 

  The Siksika Indian Reserve (146) straddles the Bow River in the lower part of the Bow 
basin.  The reserve is located in settled prairie farmland about 40 km (25 mi) northeast of the proposed 
Little Bow River Reservoir and adjacent to the Bow River Irrigation District.  The South Saskatchewan 
Basin Water Allocation Regulation allocated the Blackfoot Indian Reserve sufficient water to irrigate 
6,070 ha (15,000 acres) 
o o er at the eastern extremity of the reserve.  The resulting reservoir is a source of irrigati
water for the Eastern Irrigation District, which is located east of the reserve.  A second on-stream cont
structure, the Carseland weir, is located just upstream from the reserve and diverts water through the 
Carseland-Bow River Headworks system to the Bow River Irrigation District.  The Western Irrigation 
District adjoins the reserve to the north.  Residents of the reserve did not directly participate in the 
hearing. 

  The Blood Indian Reserve (148, 148A) is located 60 km (35 mi) southeast of the 
proposed Little Bow River Reservoir, in an area of settled prairie farmland.  The reserve lies within the 
Oldman River basin.  It is bounded on the northeast by the Oldman River, on the south

 the Belly River and on the south by an east-west line running just nort
of Cardston, Alberta.  The St. Mary and Belly rivers are tributaries of the Oldman River.   The South 
Saskatchewan Basin Water Allocation Regulation allocated the Blood Reserve sufficient water to irrigate
an additional 10,120 ha (25,000 acres).  Diversions can be made to the reserve from the Belly River, the 
St. Mary River and the Waterton-St. Mary Headworks system.  The St. Mary Reservoir is located on the 
southeastern boundary of the reserve.  The Wate
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the reserve.  Representatives from the Blood Indian Reserve made presentations at the SSRB Planning 
Program review, the hearing on Pine Coulee and the hearing for the current Application.   Their focus in 
the current hearing was on cultural and religious concerns regarding archaeological sites.  

  The Stoney Indian Reserve (142, 142B, 143, 144) straddles the Bow River in the upper 
part of the Bow River basin.  The Ghost Lake Reservoir is located along part of its northern boundary and 
was created by an on-stream hydro dam.  Several storage reservoirs are located on tributaries in the 
mountainous upper reaches of the Bow River.  The reserve is located approximately 130 km (80 mi) 
northwest of the Town of High River and the Little Bow Diversion works and canal in the foothills of the 
Rocky Mountains.  Residents of the reserve did not directly participate in this review.  Eden Valley 
Reserve (216) consists of two parts, one part along the Highwood River and the other part on a tributary 
of Pekisko Creek that flows into the Highwood River.  The Highwood River basin is a sub-basin within 
the Bow River basin.  The reserve is located approximately 50 km (30 mi) northwest of the Town of High 
River in the foothills of the Rocky Mountains.  Residents of the reserve did not participate in this review. 

  The Tsuu T’ina Indian Reserve (145) is located largely in the watersheds of the Elbow 
River and Fish Creek, which are both tributaries of the Bow River.  Both the Elbow River and Fish Creek 
pass through the reserve.  The Glenmore Reservoir, a water storage project resulting from an on-stream 
dam on the Elbow River, is located on the eastern boundary of the reserve.  The reserve is located 
approximately 60 km (40 mi) north of the Town of High River and the Little Bow Diversion works and 
canal, adjoining the southwest limits of the City of Calgary.  Residents of the reserve did not actively 
participate in this review. 

  The Peigan Reserve (147, 147B) is located approximately 70 km (45 mi) south of the 
proposed Little Bow River Reservoir on the Oldman River within the Oldman basin.  An on-stream 
control structure, the Oldman River Dam, impounds water flows from the upper reaches and tributaries of 
the Oldman River and is located approximately 10 km (6 mi) upstream from the western limits of the 
reserve.  Water is diverted into the Lethbridge Northern Irrigation District (LNID) canal by a water 
management structure located on the Oldman River just above where the river leaves the reserve at its 
northeastern corner.  Part of the LNID lies several kilometres to the northeast, and the United Irrigation 
District lies to the southeast of the reserve.  There are no irrigation projects on the reserve.   The South 
Saskatchewan Basin Water Allocation Regulation allocated the Peigan Reserve sufficient water to irrigate 
15,000 acres.  The Peigan participated extensively in the hearing and sought to represent the interests of 
Treaty 7 First Nations. 

  Within the land area covered by Treaty 7, the Siksika and Blood tribes have existing 
irrigation projects on their lands and the Peigan Nation has conducted studies on irrigation.  As noted 
above, all three have water allocations assigned for future irrigation projects.  The irrigation studies and 
future possibilities on the Peigan Reserve were discussed during the hearing.  The Peigan Nation currently 
has no irrigated land on their reserves but reference was made to several feasibility studies that identified 
potential irrigable reserve lands.  A study by a consultant for the Peigan Nation referred to the water 
diversion requirements for 21,164 ha (52,269 acres) of irrigation on the Peigan Reserve.  The current 
Peigan position on the need to protect future water requirements was made known to the Panel, but no 
specific estimate of water requirements was provided to reflect their current position. 

  The Peigan also made the Panel aware that they are in litigation since 
1986 against the Government of Alberta. Yellowhorn v Her Majesty the Queen, Statement of Claim 
8601-06578 is scheduled for trial commencing October 5, 1998 for three months in the Alberta Court of 
Queen’s Bench.  In this case the Peigan are claiming a prior and superior water right dating back to 1889 
at the latest, when the reserve was established.  
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6.8.2  Alberta Community Development Historic Resource 
Responsibilities 

 
  The Cultural Facilities and Historical Resources Division of Alberta Community 
Development manages the Historical Resources Act (HRA).  Under the authority of the HRA, Alberta 
Community Development (ACD) is the provincial agency responsible for the co-ordination of the
development, preservation, study, interpretation and promotion of appreciation of Alberta’s historical 
resources.  When the Minister is of the view that an oper

 orderly 

ation or activity will, or is likely to, result in an 

een 

 clearance.  According to the HRA, the 

’s.  At that time, ACD advised APWSS 

ciates 
d (CGSL). 

eir 

 and they reported their findings and recommendations in March 1990.  BHSL also 

contact sites); 

were 155 sites discovered of which 14

from the perspective of the legislation, APWSS had done the required research on historical resources.  

alteration, damage, or destruction of historical resources, Section 33(2) of the act allows the Minister to 
require a project proponent to undertake an assessment and prepare a report, known as a Historical 
Resources Impact Assessment, which contains an assessment of the effect of the proposed operation on 
historical resources.  The authority to require an Historical Resource Impact Assessment (HRIA) has b
delegated to the Assistant Deputy Minister, Cultural Facilities, and Historical Resources Division of 
ACD, who also the authority to issue Historical Resource Act
Crown owns archaeological resources that are located off the reserves on non-federal lands. 

  ACD set the terms for the HRIA that was required of the proponent APWSS.  ACD 
reviewed the project application and the research work done by the consultants, and they set the 
mitigation requirements and stipulated any further work.  ACD would also oversee any monitoring that is 
done during any construction activities.  ACD indicated that APWSS advised them about this and other 
possible water storage projects in southern Alberta in the late 1980
that the Little Bow/Highwood Project would require an HRIA.  During the period from 1989 to the fall of 
1997, the required HRIA was conducted by the consultant firms of Fedirchuk, McCullough & Asso
(FM&A), Bison Historical Services Limited (BHSL), and Carbecks Geological Services Limite

  BHSL did their work in the Little Bow River Reservoir area in 1989 and reported th
findings and recommendations in February 1990.  FM&A did their work in the Clear Lake/Mosquito 
Creek area in 1989
examined the Squaw Coulee area in 1997 and reported their findings and recommendations in October 
1997. 

 

  The archaeological work done resulted in the discovery of: 

 

• 128 historical sites in the proposed Little Bow River Reservoir area (124 were pre-

• 13 historical sites in the Squaw Coulee area Expanded Project (11 were pre-contact 
sites); 

• 11 historical sites in Super Expanded Project of Squaw Coulee (9 were pre-contact 
sites); and 

• 3 pre-contact historical sites in the Clear Lake/Mosquito Creek diversion works.   
 

In total there 7 sites were pre-contact ones and 8 were from the 
historic period.  The Division as a result of these assessments recommended some initial, additional 
mitigation work.   

  Staff from ACD appeared at the hearing, according to their Counsel “… not as an 
adversary, not as an advocate, but really as a resource, a resource of assistance to this Panel and is not 
here … to be seen as – as urging in that sort of contentious fashion, anything.”  According to ACD and 
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Some additional work was required in a few areas but the proponent was generally deemed to have 
completed the work to the satisfaction of ACD.   

  The Little Bow River Reservoir Project was also the subject of a paleontological HRIA.  
he outcrop exposures during the conducting of the HRIA, ACD 

provided APWSS with clearance for those projects from a paleontological perspective in November of 
e HRI nts of this project have been completed and a staged Phase 1 
 progr  APWSS.  Depending on the results of the Phase 1 

vestigations, additional excavations may be required. 

ve 

 
D is constrained by the legislation and there are situations that can not be made a 

quirement for a proponent.  Studies outside the area of direct project impacts can not be required.  The 
rimary focus of the HRIA is to gather and store information.  Developers can not be held accountable for 

tangential or ind ect eff
developer shoul

  
common practic
aboriginal group
communication is very difficult to achieve, requires great perseverance, but 
eventually proves productive.  Communication with aboriginal people should begin with Chief and 
Council. 

   
are not unique.  
nothing of histo
terms of signific
area rich in arch

  
interested in ass
ACD approval. 

  ty 
7 Coalition arch ination had been done 

f almost all the sites identified, many sites were not unique in and of themselves and other similar sites 
xisted in southern Alberta.  ACD concluded that the costs of the additional work were prohibitive when 
ompar  to the

 to 

 the Buffalo 
tone still remains in it original site.  The Panel was not sure what measures have been taken to assure its 

As no fossils were noted in any of t

1995.  Th A state all compone
itigation am was identified and agreed to bym

in

  The general position of ACD is that it is satisfied with the mitigation measures that ha
been developed as a result of the impact assessments completed by the consultants for APWSS.  The 
mitigation measures proposed by the Proponent are considered reasonable and adequate in the 
circumstances.  As the project evolves, additional assessments of impacts on historical resources can 
develop and more investigations may be commissioned.   

  ACD stressed a number of points about their mandate, practices and views in the context
of this project.  AC
re
p

ir ects.  The developer is only responsible for the immediate impact area.  The 
d study features that directly link to project sites. 

ACD made some comments regarding communication and noted that, in 1989, it was not 
e to involve aboriginal groups.  It is becoming more common now to consult with 
s.  ACD values the perspective of contemporary aboriginal people.  However, 
with aboriginal groups 

According to ACD, the historical resources that would be lost should the project proceed
Assemblages of these types of sites do exist and are preserved elsewhere.  There is 
rical importance in the project area that is equal to the Old Woman’s Buffalo Jump in 
ance, size or scope.  The confluence of Mosquito Creek and the Little Bow River is an 
aeological sites, and is richer than Pine Coulee.  It is significant but not unique. 

Enhancement opportunities can not be required of the developer.  However, ACD is 
isting in any enhancement programs.  Any activities regarding pre-contact sites require 

On a number of points ACD disagreed with the recommendations provided by the Trea
aeological consultant.  Their general logic was that sufficient exam

o
e
c ed  additional knowledge that might be gained.  They especially pointed out that the 
legislation did not allow them to require that the proponent carry out a number of the recommendations 
that were made.   

  During the discussions of aboriginal concerns about archaeological sites and resources, 
several references were made to the Buffalo Stone identified in the Pine Coulee area.  In 1995, a joint 
panel had recommended a number of actions with respect to that particular feature and ACD was asked
clarify the current status of these actions.  They reported that one meeting had been held in accordance 
with panel recommendations but that there has been no resolution of the issues involved and
S
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protection nor of the rock art that was identified.  ACD did comment that, from their perspective and 
current knowledge, “there’s nothing like that in this reservoir project.”  

 
 

6.8.3  Blood Tribe 
 

  The Blood Tribe, part of the Blackfoot First Nations in southern Alberta, chose to 
represent itself separately from the Treaty 7 Coalition.  The Blood Tribe presented an initial group of 

ree elders, a chairperson (two of the four had administrative roles within the Tribal administration) and 
 professional archaeologist.  In their final argument, they presented a different group of two Band 

members (one an elder and one from Band Council), a chairperson who was also on Council, and their 
ny of the two groups was basically the same.  They noted that their 

aditional territory included the project areas and especially noted the confluence of the Little Bow and 
ek.   

timate association with these 
lands, extending back, as verified by the archeological, linguistic, and genetic evidence, 
well over 1500 years. 

iver was a traditional 
ularly the 

 traditionally known as the 
h Creek Place.  Large numbers and dense concentration 

hin the proposed reservoir at this locale 
ts of the proposed Little Bow River 

ial significance.  The loss of this 
 the Blood Tribe.  The impacts of the 

eigh the economic 
 will be of no benefit 

to the First Nations.  They will lose more of their traditional/archaeological sites.  The 
can not be mitigated.”  

  
resources, abori  
support for the T ater and water 
rights.  The Blood Tribe believes “in concurrence with the other Treaty 7 First Nations, that we possess 
Aboriginal and Treaty Rights—Treaty Water Rights within the Province of Alberta.” A small portion of 
their presentatio
“we possess abo  in the 
South Saskatche

 

th
a

archaeological consultant.  The testimo
tr
Mosquito Cre

 

 “The Blackfoot First Nations including the Blood Tribe/Kainaiwa, Piikani, and 
Siksika Nations, traditional territory centered on the western plains and adjacent foothills 
of today’s southern Alberta and northern Montana.  It is here that Napi, the Creator, 
created the world.  Our oral traditions point to a long and in

 

 … It is important to remember that the Little Bow R
resource, harvesting and settlement area of the Blackfoot First Nations, partic
confluence of the Little Bow and Mosquito Creek, which is
W ite Willow Place or Foul Water 
of campsites and bison kill sites were found wit
during the Historical Resources Impact Assessmen
Reservoir.  The area is clearly of regional/provinc
traditional archaeological area is of great concern to
proposed project on the traditional/archaeological resources far outw
benefits this project may have to the people of Alberta.  This project

impacts of the project on these resources 

 

Their main concerns were “the environmental effects of the project upon historical 
ginal land use, and related interests, including water rights.”  The Blood Tribe did indicate
reaty 7 First Nations and particularly the Peigan lawsuit with respect to w

n alluded to water, noting “the dangers of over-allocation of this resource,” and that… 
riginal and Treaty water rights” and that anything that alters the waters or lands
wan basin could affect their right to use the waters and the lands affected.   

6 - 49 
 



 

  
lands and the co
that there were a
for the Blackfoo ting and studying these and any 
other sites that m ght be nearby. 

  e 
project be appro ith 
respect to the m ort 
for the Project.” ic benefits of the project could not, in their view, outweigh the 
impacts and the impacts can not be mitigated. 

 

6.8.3.1  
 

 types of arguments, examples or observations to seek 
female representatives 

nd one male elder that came before the Panel.   “We come from a society that is traditionally matriarchal 
 

 the land provides useful and sacred plants, 

 

e are the first people of 

The main thrust of their intervention and final argument focussed on the loss of ancestral 
nsequent losses to their history, cultural and religion.  The two presentation groups noted 
 great number and variety of prehistoric sites, and the entire area had a rich significance 
t people.  Much could and should be learned by protec
i

The presentations included a number of suggestions for mitigative actions, should th
ved.  However, the Blood Tribe made it abundantly clear that “Our recommendation w
itigation and interpretation of the historical resources should not be construed as supp
  Basically the econom

Cultural Impacts 

  The elders provided the following
to clarify their views.  In this context it important to note the standing of the two 
a
in process… Before any major decisions are made in our communities, clan mothers have to be consulted
first and lastly…”  Both women were members of and held leadership positions in the Sacred Buffalo 
Women’s Society.  They noted the following points in their presentations: 

 

• the long occupation of these lands by the Blackfoot people, 
• the spiritual significance of these lands, 
• the kinship between the Blackfoot people and the land, 
• the connection between these lands and their tribe’s stories and legends, 
• their sacred responsibility is to never forget the lands, 
• the land has Blackfoot names, 
•
• the markings of the ancestors are in the land, 
• the land and our culture is alive to us today, 
• the land is our teacher and our classroom, and 
• the land and its markings are needed as part of our ceremonies. 

 

The following direct quotes indicate how the Elders felt. 

 

“To us everything is sacred.  These lands that will be affected by this proposed reservoir
carry the spirit of our ancestors.  We have a lot of sentiment, we have a lot of feeling for 
those who have walked before us, those who have showed us the way.”  

 

“This is the part of the plains where the creator meant us to be.  W
this part of the plain.  On the land are the markings that we have left for many 
generations.  We documented well the presence of our people on these lands.”  
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“This land is special to our people.  We have names for virtually every part of this are
These names are in our stories; thes

a.  
e names are in our legends.  We know exactly where 

 

why we feel, especially speaking for the people back home, the elders that—they were 
crying, in visiting those sites.”   
  

e 

ber the stories that their grannies and grandparents, grandfathers told them when they were 
ttle kids.   Over here something happened.   This was important.   They get to the place and they start to 
emember this.” 

loss even more serious is the fact that it could come on top of significant 
osses that have already occurred in the region.  The archaeologist noted that the Blackfoot have lost very 
mportant places because of the Oldman River Dam, Pine Coulee Dam, and the Travers Reservoir.  He 
tates:  “ he Th

as part 

wo 

ot 
to 

 

 

things most precious to our people can be found: water, the plants, the medicine that we
use, other sacred articles.  We know this land well.”  

 

“Now if all those places are gone, I was just wondering, how are my grandchildren 
ever—and my children ever going to experience what I experienced? How will they 
know our history?”  

 

“… as your roots are back in your – overseas countries… Those are our roots, and this is 

6
 
.8.3.2 Cumulative Effects 

  From the archaeologist’s perspective there were many residual or secondary impacts of 
this project that could not be mitigated because the sites and the knowledge that they contain would be 
essentially destroyed.  This is the case even if the sites were extensively studied.  The archaeological 
consultant to the Blood Tribe reported that, if the Little Bow River Reservoir were built without 
additional studies being done, the knowledge to be gained from that work would be lost and that for all 
intents and purposes these features would be destroyed.  Having these features under water does not 
provide the Blackfoot people what they need from their culture.  He noted  “… a sense of place is 
absolutely critical in the work I’ve done with the Blackfoot elders for some years now.   And it’s the sam
with us.   You take people to a place.   And even if they’ve never been there, once they get to the place 
they remem
li
r

  What makes the 
l
i
s T ree Rivers area was the – one of the two most important wintering areas for the Piikani 
Nation of the Blackfoot - speaking people.  The other is under the City of Calgary and adjacent areas.  
Those are the two major wintering valleys, the Bow and the Oldman.  Willow Creek is part of the Old 
North Trail settlement area along the Porcupine Hills, as is Squaw Coulee….  Pine Coulee area w
of the Willow Creek complex.  This area out here, the Little Bow and Mosquito Creek, which has a 
traditional Blackfoot name, is a traditional area known to the people as well.  It will remove one of t
areas on the Little Bow.  The other is under the Travers Reservoir.”  He concluded that, even if the 
recommended additional studies were done and studies were done to assess the impacts on the Blackfo
culture determined from the additional and original archaeological work done, he would still have 
recommend against the project.  “Because if it does irreparable harm, you cannot mitigate the impacts, 
therefore my recommendation – my opinion would be that it should not proceed.” 

  Some additional information and comment was provided by the Blood Tribe in answer to
questions raised by the counsel for the Treaty 7 Coalition.   A number of points were emphasized 
including: “I would evaluate it as one of the—certainly a regionally and probably significant, provincially 
significant, archaeological area within the plains part of this province.”  It was indicated that further study
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of all these sites (especially arrow points and pottery) would provide valuable and a large amount of 
ation and insight into the Blackfoot people. 

RIA 

heir archaeological consultant the Blood Tribe made it clear that they did not 
elieve that sufficient work, nor work incorporating their perspective or world view, had been done to 

y examine and understand all the sites that would be disturbed, destroyed and submerged if the project 

Within the context and understanding that the Blood Tribe was opposed to this project, a 
ber of suggestions were made.  Some were project related and some were not.  First, they asked that 

Old Woman’s Buffalo Jump must be changed to “Woman’s Buffalo Jump” and Squaw 
d to “Woman’s Coulee”.  Secondly, they requested the teepee ring markings, including 

h ground and be properly signed to indicate their importance.  It is 
portant to note here that one of the elders indicated that it was her ancestor’s place.  Thirdly, the Blood 

ibe indicated that an ethnobotanical study is required.  It should be done 
ith the elders assisting a professional botanist.  The entire Little Bow River Reservoir area must be 

 and above full supply level.  A quantitative assessment needs to be done 
ional and cumulative impacts and their significance in terms of the proposed 
around Travers Reservoir also requires study.  This assessment should include a 

mparison with other comparable areas in the Alberta.  A cumulative assessment of the impact of 
moving this ar

be 
on to 

e developed.  Impacts 
 of the dam also need to be identified, areas studied and mitigation planned.  If the reservoir is 

uilt, it is recommended that the site called EbPi 51-52 be moved to a nearby hilltop and reset with 
appropriate signage. 

inform

  Members of the presentation group from the Blood Tribe indicated that they felt badly 
about a number of matters and asked the Panel, the government and the proponent to respond.  First, they 
raised the issue of the improper and derogatory naming of several of the project sites, in particular, Old 
Woman’s Buffalo Jump and Squaw Coulee.  Secondly, they raised the issue of consultation and the H
by questioning why they were not notified earlier; notified before decisions were made; and why they 
were not more a part of assessing and protecting these valuable resources.  Thirdly, through their 

mments and through tco
b
full
went ahead. 

 
 

6.8.3.3 Proposed Mitigation and Other Recommendations 
 

  
num
the names of 
Coulee be change
the two fire pits, be relocated to hig
im
Tribe requested that much more extensive archaeological work must be undertaken in all project areas.  
They were hopeful that the proponent and the ACD were open to consultation with the Blackfoot people 
and would consider changes in the mitigation program.  Their specific recommendations are identified 
below. 

 
 

Little Bow River Reservoir 
 

  The Blood Tr
w
studied, including areas upstream
to determine the reg
reservoir.  The area 
co
re ea and all its collective resources is required.  Some special attention needs to be given to 
the confluence of the Little Bow and Mosquito Creek and the grasslands surrounding it.  It should be 
examined in its entirety.  Opportunities for enhancement through interpretation need to be further 
identified and explained in order to put any losses into perspective.  The interpretation must involve First 
Nations’ people and be available to the public in an understandable form.  Residual impacts need to 
identified because this project would have aspects that cannot be mitigated.  To keep shoreline erosi
a minimum and assist in monitoring, a reservoir management plan needs to b
downstream
b
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C a
 

  The Blood Tribe requested that a deep backhoe-testing program be carried out to evaluate
any early site in the proposed canal alignment.  This location was identified as an old melt channel and 

 contain some very old sites.  An archaeological surve

lear L ke 

 

y is required for the lands surrounding the 
f Clear Lake.  Site EbPi 4 on Mosquito Creek needs to be more intensively surveyed.  

Mosquito Creek to the canal.  The mitigation work done to date is 
suffici

osed reservoir need to have an HRIA.  This study 
hould so reco

 be built on the site at SR540 because it would create 
 very n gative  quality 

r the two places that the Blackfoot people find so offensive.  The new names 
ould b  Woma

lood Tribe indicated that the HRIA omission of studying the Old North Trail was a 
al 

ple’s lives and can teach us a great deal.  The archaeologist for the 
lood T ibe not

may
current area o
Further study is required at the inlet of 
seen as in ent. 

 
 

Flow Augmentation in the Highwood and Little Bow Rivers 
 

  The Blood Tribe requested that all sites subject to erosion and slumping on the Highwood 
River and on the Little Bow River upstream of the prop
s al rd all archaeological sites, assess impacts on them, and develop mitigation where 
appropriate. 
 

 

Squaw Coulee 
 

  The Blood Tribe asked that no dam
a e visual impact on the Old Woman’s Buffalo Jump (Site EcPl 1) which “has a high
sense of historic place.”  If the project were approved, a videographic and photographic record should be 
compiled before any construction begins.  Augmented flows, illegal digging and other activities in Squaw 
Coulee have contributed to erosion, undercutting and slumping of the area below the Jump.  This 
campsite area requires some immediate protection.  As noted previously, the Blood Tribe would also like 
an official change on name fo
w e n’s Buffalo Jump and Woman’s Coulee.  They would also like to have an interpretive 
place or pullout developed on SR 540 with appropriate interpretive facilities.  This area also requires a 
management plan. 

 
 

Old North Trail 
 

  The B
serious deficiency.  They felt that this should be studied prior to any project approval.  Several addition
concerns were raised about the lack of examination of trails and their interconnections in the region.  
Trails are an important part of first peo
B r ed “… as we know now, our First Nations had excellent mental maps and they had 
preferred areas to travel…” and  “…they link preferred areas of settlement together...” His own 
examination of the Project area indicates that remnants of trails are visible. 
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  Another aspect of looking more closely at trails includes “the sacred dimension” 
associated with major trails.  The archaeologist remarked that “clearly along the Old North Trail and 
some of the other trails we find marked out in stone are – are sacred figures, medicine wheels as we ca
them, effigies, Napi figures, animals.  And these clearly, as well as writings on rock, these clearly have a 
very important role to play in the sacred geography.”  
 

 

6.8.3.4 

ll 

Views of Alberta Community Development 

 
es 

 will be examined and that process will—
ill occ r to ch

 Third, ACD sought further clarification about what was meant by the comment 
…generally its determined that the--the area directly affected is rich in sites” and therefore there may be 

ber of sites off the development Project site as well.” It 
ld not be as high as 

illio ith a variety of ways 
mour sites. 

  
out that such stu
of the EIA.  The  
of plants and ho  would be 
different uses an  
Alberta Historic
- are not defined
they’re neither h n 
studies in Alber

  
discussed.  The g the 
Oldman River D written. 

  
Woman’s Buffa
“visual impairm

  
in a point by po

 

  ACD clarified a number of items.  First, it agreed to deal with the question of the 
derogatory names by stating “… remarks that have been made by a number of people here now 
concerning the names in question have been noted by my client, the chief archaeologist to the province,
and the survey—and the process that exists for changing such names will be looked at.  And so the nam
which have—offensive names which have been highlighted here
w u ange those names, is my expectation.”  

  Second, ACD obtained clarification about further archaeological work that was being 
suggested by the Blood Tribe.  This included establishing the size of additional excavations (about 100 to 
400 m2 [1,080 to 4300 ft2] depending on the significance of the site), the approximate number of sites 
(some 30-35 sites were suggested in the Little Bow River Reservoir area itself), the potential cost (about 
$3 to $3.5 million), and the estimated time required (a minimum of two to three years).  ACD also 
obtained clarification of the Blood Tribes’  requests for additional HRIA work downstream of particular 
works (including Mosquito Creek near the Old Woman’s Buffalo Jump; the Little Bow proposed 
reservoir, and even in the Highwood River itself). 

 
“
a great potential for erosion affecting “quite a num
was not determined what that additional cost might be but it was suggested that it wou
$3.5 to $5 m n.  It was also pointed out that the province already had experience w
to stabilize and ar

Fourth, the suggestion of an ethnobotanical study was further discussed.  ACD pointed 
dies are not common in Alberta and in fact an inventory of plants had been done as part 
 discussion concerned the differences between what a biologist would do in an inventory
w the aboriginal people would identify and classify them.  In particular there
d perhaps rare plants identified.   In reply it was stated “It hasn’t been, because under the
al Resources Act, as it’s been interpreted, traditional resources or sites rather than what is 
 under the act, which defines paleontological, historic, and archaeological.  So since 
istoric in the sense of how they are defined, they have tended not to be considered i

ta.”  

Fifth, the need and responsibility for a popular type book written about the area were 
appropriateness of a book was demonstrated by the fact that such a book concernin
am had been 

Sixth, ACD sought clarification of what constituted a “visual alteration” of the Old 
lo Jump.  The existing road SR540, the ranchstead, and the old fencing were not seen as a 
ent.” 

During final argument ACD responded to the recommendations made by the Blood Tribe 
int manner.  They stated that an ethnobotanical study is normally not required and they do 
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not see the need t.  
They concluded
necessary and see no value in comparing different significant sites.  They believe that studies of sites 
bove the Full Supply Level of the proposed Little Bow River Reservoir and 4.0 km (2.5 mi) up Mosquito 
reek can not be required and are unrealistic.  There is no support for an assessment of site significance 

ed Little Bow River Reservoir site, including the confluence of the Little Bow River and 
 Creek ntext or in terms of cumulative impacts.  There is no 
r a stu ds around or adjacent to the proposed Little Bow River 

ite in Squaw Coulee. 

 ACD has not been provided with any evidence of a trail in the project area and a general 
study of trails in
an Old North tra
impacts of chan ent that 
any backhoe wo ny 
need for deep te any sites 
merged, additional study would be warranted.   There was no support to do any work in the area of Clear 
ake itself or its changing shorelines.  It was agreed that some HRIA work should be done in the areas 
here a  retain

Concluding Summary Statements by the Blood Tribe 

d that development not take 
place and that you view our specific recommendations with respect to mitigation in their 

 
s of 

Act, it is ironic that a 

ic benefits 

 for one in the proposed Little Bow River Reservoir area.  Such studies already exis
 that a quantitative reassessment of the proposed Little Bow River Reservoir sites is not 

a
C
of the propos
Mosquito , in a regional or provincial co
support fo dy of possible impacts on lan
Reservoir.   

  ACD agreed that a photographic and video documentation should be prepared for the Old 
Woman’s Buffalo Jump.  The suggested changes in place names have been referred for review and ACD 
supports the request for change.  ACD will support the moving of site EbPi 51-52 with appropriate 
signage, if that is the wish of aboriginal people.  This action can not officially be required of the 
Applicant.  It was agreed that protective measures should be taken by APWSS to deal with the erosion 
that is taking place at the Woman’s camps

 
 the project area is not the responsibility of the Proponent.  There is no support for such 
il study.  ACD did not agree that APWSS should be required to study or deal with the 
ges in flows in streams outside the immediate project areas.  There was no agreem
rk should be done in the Clear Lake diversion canal area.  The HRIA did not identify a
sting.  ACD did agree that there should be monitoring during construction and, if 

e
L
w ny ing dikes are built.  ACD did not agree that additional excavation work should take place 
at site EpBi-4.  In their view it would provide redundant data. 

 
 

6.8.3.5  
 

“…We ask that you be mindful of our overall position an

proper context, that the additional work that Mr. Reeves has made reference to be done 
prior to any approval occurring if such approval, you know, has to occur.”  

“While it is interesting to note that APWSS commits to involve ‘the First Nations in the
design and implementation of the mitigation program,’ in addition to the requirement
Alberta Community Development under the Historical Resources 
willingness to listen and involve First Nations occurs at the stage of designing and 
implementing a mitigation program.  A commitment to respect and safeguard the 
historical resources, social rights, land, and water rights of First Nations in the actual 
decision-making stages would be more appropriate, more beneficial, and greater 
appreciated. 

Our recommendations with respect to the mitigation and interpretation of the historical 
resources should not be construed as support for the project.  They are merely intended as 
a last recourse, should the project proceed despite our position. 

This project will be of no benefit to the First Nations.  The impacts of the project on 
traditional archaeological resources and water rights far outweighs the econom
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of this project for the people of Alberta who are, in this case, few in number.  The 
impacts of the resources can not be mitigated, and we recommend that the project not b
approved.” 

 

e 

hat it was important that the Panel understood his background, authority and 
mitatio s.  The

ic information that’s readily available to not only 
our people but people from all walks of life, but there comes to a certain situation when 
we come to sacred knowledge where more protocol is understood.  That sacred 

 

   
but did reflect c nts 
of time and requ y and 
in time for the H
 

 

6.8.4.1 
 

  
Tribe when she 
heritage issue.  A e a 
conclusive destr
should be preser

  
points.  The Litt  traditional Blackfoot territory and their religious ways 

rohibit  “disturbances to water” and “water is sacred”.  Areas such as the Little Bow are still used by the 
eigan a d are i

e Little Bow area is culturally significant.  It was a “significant camping area” and … 
that whole area was adjacent to other significant areas that are connected to the Little Bow.”  

 

6.8.4  Treaty 7 Coalition  
 

  The Treaty 7 Coalition counsel provided a group consisting of two Peigan Band members 
(one an elder and the other a Band Councillor) and a technical water expert.  The elder was the holder of 
two Bundles - the Thunder Medicine Pipe Bundle and The Beaver Medicine Bundle - and he was a 
former member of the Horn Society on the Blood Reserve.  Since the elder was to speak on cultural and 
spiritual matters, they felt t
li n  elder himself indicated: 

 

“There is general information or publ

knowledge cannot be passed on unless the people who are going to be learning it and 
hearing it live it.  So this sacred knowledge kind of limits my testimony today.”  

The Peigan representatives also wanted it understood that this presentation was their own
oncerns of all of Treaty 7.  The intent was to represent all of Treaty 7 but the constrai
ired protocols made it impossible to complete the consultation in a satisfactory wa
earing.   

Peigan First Nation’s Cultural Perspectives 

The counsel to the Treaty 7 Coalition reaffirmed much of the testimony from the Blood 
summarized key arguments in their final argument.  “I’m going to begin with the cultural 

nd this is the foremost problem which we say the project poses, and that it will hav
uctive impact on an area which is unusually rich in Blackfoot culture, an area which 
ved and protected for the benefit of this and future generations.”  

In their presentations regarding cultural matters, the Peigans made a number of important 
le Bow area is located in their

p
P n mportant to Blackfoot people.  They continue to use these areas in gathering herbal 
medicines.  They are places of on-going education as they use these areas to teach their children.  They 
use them today.   These areas are important to their existing ways of life.  In order for their people to 
continue with their ways of life, these areas have to be available to them.  The cultural material that might 
be put under water would be considered lost to them and their children.  “Those things are – in our culture 
are still viewed as alive and, just like any other place that is being occupied, you don’t disturb those 
areas.”  The whol
“
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  r 
Dam and Pine C
only adds to tha
those areas we s own 
people, our yout

  
cultures seek to 
resources.  They
our culture in examining and studying the past.  They have spent time learning about these methods.  Yet 

 
rtant 

rom a 

arized the Peigan perspective.  He stated:  

 
placed on – on reserves is the whole area was limited to us, especially in the days of the 
early 1900’s when we were forced – we couldn’t leave the Reserve without having a 
permit to leave the Reserve and then through – of course under the control of the Indian 
agent.  So basically what has happened to us as a people is we’ve just only received 

tion to our 
territory.  We hear of these sites and maybe periodically by some opportunity or another 

 

ion because it’s kind 

 
 we 

t visions or dreams to fulfil…..  So if that’s –that’s underground, how can we 
t to all 

t using research or study standards set by 

 by 

The loss of historical Blackfoot sites including those flooded as part of the Oldman Rive
oulee is having a very negative effect on the Peigans.  Flooding the Little Bow valley 
t loss.  They stated that … “our environment is our classroom.  And once we start limiting 
tart losing our knowledge.  The knowledge not only is sometimes shared with our 
h, but it’s shared with the outside world.”   

The Coalition identified the difficulties that exist when people living in two different 
try to understand each other or discuss the meaning of sacred sites and historical 
 also indicated that it was important for them to understand the research methods used by 

they want the opportunity to critique our processes and to share their perspectives in  “good faith and
constructively”.  Their intent in appearing at the hearing was to … “do a good job of conveying impo
points to promote positive developments, while at the same time maintaining our cultural integrity f
Peigan perspective.”  

  In responding to questions regarding the importance of the Little Bow area to the Peigan 
and other Blackfoot, the elder stated that the area was generally shared with others, though the different 
Blackfoot groups all had preferred sites.  Then he recounted his personal experiences of camping there 
and summ

 

“The spiritual aspect of the Little Bow is important in its stories, its legends, and that 
camping area – I guess basically what has happened to our people since we’ve been

basically a high school education on the Reserve because of our limita

we would have the chance to – to visit those areas.  But we were – we’ve been limited.  
And I think at this point in time, because of our lifestyles now, the continuing importance 
that our school children are placing on their own cultural identity, it’s important for them
to know.  So when they start putting pressure on the Elders or people that should have 
and know of these places, we have to start making our own – expanding our own 
education for our youth.  And I guess when it comes to trying to indicate what area is 
more – has more significance or another, there’s not really a distinct
of a holistic perspective.  The significance behind the whole Little Bow/Mosquito Creek 
area was that it was a major campground.  A lot of ceremonies – one of our sacred
ceremonies, called the All-night Smoke Ceremony, originated from a teepee ring.  …
may ge
fulfil our spiritual obligations in that regards? Or to those – not just to that area, bu
areas when we are limited.”  

 

  During final argument the Coalition argued that this project would destroy or interfere 
with about 155 sites that are archaeologically and spiritually significant while benefiting the Province of 
Alberta and a few irrigators.  They objected to the proponen
ACD in gathering additional information or collecting artifacts for storage or display.  The definition that 
the First Nations people use regarding these resources is seen as completely different than the one used
the government. 

 

6 - 57 
 



 

“We saw that the Blackfoot witnesses, which included elders and political and spirit
leaders and their advisors, all testified to an intimate relationship of the people to the lan

ual 
d 
 

the area as a spiritual, material, and cultural resource for the contemporary 
continuation of relationships involving this land for the benefit of future generations and 

ok.”  

  
valued and beau
compelled to se
involved.  They ssess the project’s impacts on the Blackfoot people 
nd way of life and what the loss of these resources might mean to the people and their societies.  In their 

 set up 
 

k on their cultural 
tegrity    

st 
 

tudy to identify and assess in order to 

  

s. 

 
affected by the project or whether they contained 

ces Act, a historical resource includes paleontological 
mains historic

which…dates back for centuries.  The resource is not the thing, it’s not the piece of rock,
it’s not the information to be gained from the rock, but what the resource is is the 
significance of 

this one living.  It’s not the thing, it’s the relationship to the land which is really 
contemporary and future oriented which is the resource at issue….  the living textbo

 

From the perspective of the Coalition the resource involves the whole area and it is 
tiful because it continues to benefit them and preserve them as a people.  They are 
ek to preserve and protect it.  To them, their culture and their culture’s survival is 
 believe that the proponent did not a

a
view the studies that were undertaken have not taken the Blackfoot people into account and have
“an irreconcilable conflict situation between the Blackfoot people and the rest of Alberta concerning the
project.”  

  The Treaty 7 Coalition Counsel also provided the Panel with a number of current pieces 
of legislation which she perceives supports the Coalition’s position that this project should not go ahead 
because it involves an abrogation of First Nation’s people’s rights and is an attac
in .

 
 

6.8.4.2  Peigan Nation Views on Historical Resource Impacts 
 

  It was established that some 155 sites had been identified in the project area and that mo
of them would be destroyed or affected by either flooding or construction activities.  With the exception
of the Old Woman’s Buffalo Jump, none were identified for preservation but some were identified for 
additional mitigation work.  Mitigation basically means additional s
understand more fully the knowledge that sites contain and to recover any artifacts.  There was not 
extensive previous archaeological information available on these geographic areas. 

  APWSS, ACD and the landowners were contacted prior to the HRIA studies being done.
No aboriginal people were contacted before or while the studies were underway since this wasn’t 
common practice in 1989.  It was agreed that contact with First Nations would have been a valuable 
addition to the studie

  The ‘study universe’ or boundaries were set by APWSS and the project Terms of 
Reference.   They were not set from any cultural or regional perspective.  It was not clear to the HRIA
consultant whether the adjacent lands would be 
additional archaeological sites.  No secondary impacts were studied or identified.  Some additional studies 
outside the original study universe in undisturbed margins or land above the FSL, called the Prairie level 
above the reservoir, were recommended by the consultant. 

  According to the Historical Resour
re ,  sites predating 1874 and First Nation remains predating 1874, and natural sites.  The 
question was raised by the Treaty 7 Coalition as to the resource being for someone’s benefit.  Benefits 
from historic resources could include assistance in interpreting the past, tourism, and First Nation’s 
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culture.  From the consultants’ perspective, the study of sites and the collection and preservation of 
artifacts could b  

  ut 
are part of their 

 

 
 

 

 It was established that the HRIA studies did not assess the historical or cultural 
portance of the sites to the Blackfoot Nation or to any other First Nation.  They did not deal with the 

umulative impa ced.  

 

rge 

  

w River 
ast 

ger 

 

ied 

ted that some consultation had taken place before the hearings with 
e NRCB, APWSS, ACD and one HRIA consultant.  The approach taken by the professional 

archaeologists and the suggested mitigation and future work were described.  The councillor noted:  

e useful to First Nations by assisting in their understanding and interpreting their past.  

However, the First Nations indicated that, for them, sites are more than information b
living culture. 

“…it is certainly not the data which is of value to the First Nations, so much as a 
contemporary relationship to the land.  That is, the resource is the fact that they are 
connected to the land, and it is really a textbook for their early histories.  That is the 
nature of the debate, that when the First Nations talk about the archaeology as being 
contemporary and a living part of their culture, versus what you have described, which is
to pick the bones or lithic scatter or skeletons out of the land and study them for the sake
of the discipline of archaeology.”  

 
im
c ct that the loss of these sites would have when added to other losses already experien
These sites were also not studied in any regional or broader context.  If the perspectives of First Nations 
had been included, the Treaty 7 Coalition noted that the study universe would have been different and the 
nature of the impacts experienced would also have been differently indicated.   

  The Coalition stressed the scarcity and importance of native grasslands in the area and the
plant life associated with it.  Though a vegetative inventory was done, it did not identify plants or their 
usage from any First Nation’s perspective.   

  The Coalition also questioned whether or not the sampling intensity was sufficiently la
to provide the best opportunity for discoveries.  The consultant indicated that the intensity used was 
common for Alberta and sufficient for the work that was done.  Shovel testing took place in areas where 
there were and were not surface materials present.  Backhoe testing was also done in 136 selected digs
(or units) at about 17 sites.  The Coalition implied that this was an insufficient level of effort given the 
apparent significance of so many sites in the area of the proposed Little Bow River Reservoir.  They also 
noted that the intensity and extent of use surprised the consultant.   

  The Blackfoot believe that most, if not almost all, of the sites in the Little Bo
Reservoir area constitute part of their direct heritage.  Their consultant agreed that it was likely so, at le
for the last 2,000 years.  The Coalition pointed out that, when members of the Blackfoot visited the sites 
with APWSS and their consultant, they were able to identify additional features (two hearths, stone 
effigies) than those initially noted in the HRIA.  There was some evidence that these were parts of a lar
sacred geography.   

  The Peigan Nation made a plea that the pejorative names involving the Old Woman’s
Buffalo Jump and Squaw Coulee should be changed.  These names continue to be a hindrance when 
engaging in discussions with Blackfoot elders. 

  The Peigan Nation were questioned about what the Peigans want done with the identif
archaeological sites and how more and better communication could take place.  In response, the elder 
indicated that more consultation with the elders needed to take place in order to receive “proper advice 
and direction to know how to handle the matter.”  

  The councillor repor
th
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t 

h, 
proach.  Looking at another approach, and that approach is not in place 

right now.  And what I had said earlier in respect to sacred sites and historical resources, 
 
 

e a role; and from what I can see 
to date is that First Nations do not have a role.  Sacred lands are being preserved and 

and 

 

 The Peigan representatives requested dialogue and indicated that they were open to 
ialogu to prom

it’s very alive and dynamic today.”  As an 
xample she noted the Medicine Pipe Bundle and “It’s not something that – that’s gone with the past, it’s 

still here today a
maintained our 

  
understanding th
learn about your  it 
from where we’ rom, then we can start developing ways to improve things.”  The 
ommunication has “to work within a context where there’s respect.” So far this has not happened with 

t consultation.  We’re open to working with them, dialoguing with them, but we don’t 

not using it the way White culture sees that we should 
e using it, we still have a connection to that land.  And looking at it from that perspective it’s – it’s a 

change.  It’s sometimes a very painful change.”  

ber of matters in their final arguments.   The 
hile considered privately owned by individuals and the province, are not 

be 

e 

t 

“In order for us to develop any kind of position, in a sense he would have to have tha
plan before us taking one approach, and that’s the approach that’s being used in this 
Application where – where professional people come in, like archaeologists and so fort
looking at that ap

we have to understand what’s happening today in terms of methods that are used and are
they compatible with our culture.  In addition to that, in the way things are done, such as
preservation, in that whole process do First Nations hav

usually it’s for academic research, tourism, but in order for us to have our input it’s just 
not there and in a sense it’s not recognized.  We have two cultures here: One of them is 
based on a way of seeing things, a way of seeing land.  …and from what I can underst
of White  culture, in order to have an interest in the land you have to be using it.  
Whereas with our culture, it’s very different, it’s living with the land.” 

 
d e ote “better understanding, better relationship”, but not just if it implied consent or meant 
that they must go along or agree with the project “according to the current terms associated with the way 
of doing things today.” …“I don’t mean any disrespect, but it is very important to us to maintain our 
culture.  It’s not something that is dead and in the past, 
e

nd still very important to us” …“and the fact is that we’ve adapted but yet we’ve still 
cultural identity.  It’s still very alive today”.   

The representatives indicated their need for communication and education, including 
is hearing and the hearing process.  “And in a sense what we have to do is we have to 
 culture, your way of doing things.  And when we understand that and we compare
re coming f

c
APWSS.   “It’s no
agree with their current methods of doing things.”  

  In so far as the Peigans have come to understand APWSS’s approach to the 
archaeological sites and resources, they are not in agreement.  “… that’s not what we want.  Our – our 
ways are alive and that land – even though we’re 
b

  The Treaty 7 Coalition identified a num
lands in the project area, w
considered ceded land by the Coalition; recent court decisions indicate that these types of land can also 
subject to pre-existing Treaty rights.  “So it’s certainly not settled as a matter of law that all this land has 
been taken over by Alberta, who then has a complete right to do with it what it will without regard to 
Aboriginal people’s interest in the land.  That proposition has certainly not ever been endorsed by thes
courts.  And in fact the decisions are moving in the other direction.”   However, the Alberta Historical 
Resources Act has not been officially challenged by the Treaty 7 Coalition with respect to the matters tha
have been brought before the Panel. 
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“… the Provincial government is purporting to have this legislation in place that gives 
 something very special over things that they don’t even know anything about.  

ries.  And so when you’re asking for a challenge to take place an
them
Sto d you see the 
bsurdness of what’s really happening, I think in one sense a challenge would be very 

 

  ven though project lands may not have been “used” by Treaty 7 Coalition members in 
recent years, the

peo d it difficult to understand.  And even though there has 
een maybe very limited use in the past few years, it doesn’t take very much to go to an 

s 
It’s

 

  s or 
a connection with th roach 
is through Aborigin

 

 

ther
 as t or they would like to in the future, that’s certainly 
ot a window of opportunity for expropriation according to the Supreme Court of 

 

en 

6.8.4.3   
 

  f 
Crown fiduciary
with a number o
contention that are 
threatened or in
of this obligatio

  ber of principles were clear, namely:  

 

a
inappropriate.”  

E
y maintain their importance and power for the people. 

 

“ and when you look at this area, our people have been here for a long, long time and our 
people still have the ability to relate to a number of different things that – that maybe 

ple from White society fin
b
area and make that connection with the land and to have some very powerful experience

 in us.  Our ancestors have been here for a long, long time.”  

The courts have acknowledged that there is more than one approach to establish right
e land.  One approach is by having continuous use and occupation; the other app

al law, practices and oral histories. 

“…it would be wrong for us to assume that because certain areas such as this area, which
is obviously culturally and historically important, is available to be flooded because 

e’s been two or three generations of one of the people’s who haven’t been able to use 
 they might have done in the pasit

n
Canada.”  

  The Treaty 7 Coalition submission, as provided by the Peigan First Nation, has not be
signed off by all the members of the Coalition in some official way.  However much work has gone into 
communication, and the members generally understand the views presented and all the groups have been 
supportive of the process that has been followed. 

 

Crown Fiduciary Obligations 

The Treaty 7 Coalition spent some time in final argument dealing with the question o
 obligations.  “… the fiduciary duty on the Crown is real.”   Counsel provided the Panel 
f recent legal references and authorities to support her presentation.  It was Counsel’s 

the Panel must have regard for this issue whenever Aboriginal and Treaty rights 
terfered with by government or others.  Water supply and cultural issues are seen as part 
n.  The Panel was challenged to advise governments and make recommendations. 

In Counsel’s interpretation of the legal cases a num
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• the Crown has a fiduciary responsibility to First Nations based on the fact of their 
original occupation of this land, and their historical relationships, which are reflected 
in royal proclamations and treaties;  

 

• no province has the right to extinguish aboriginal title and rights; only the federal 
government can do this; 

 

ritage sites of First 
Nations’ people; 

 when the Crown was knowledgeable and could have 
prevented a harm from occurring; 

•  activated when any agency 
f the Crown enacts legislation or administers legislation which acts to interfere with 

• volve consultation in 
ood faith and if necessary, compensation. 

 

  Hav
government nor AP pensation.  
The Panel was asked to draw a conclusion on this matter and refer its decision to the federal and 
provincial governments.  Counsel then s
regarding this p

 

“…the governments have provided no evidence to justify the wholesale destruction of an 

these…irrigators at present have no rights whereas the Coalition’s constitutional rights 
are at stake.  …for the Province to flood this area, that would be tantamount to 
extinguishment, a matter wholly outside provincial jurisdiction.  The Federal Government 

 
n t

 

• this relationship involves the honour of the Crown and that all its dealings with First 
Nations should be trustlike and non-adversarial;  

 

• the Crown has an ongoing obligation to safeguard aboriginal interests in land on and 
off reserves;  

 

• the Province therefore also does not have the right to destroy he

 

• the federal government’s fiduciary responsibility can be activated in a variety of 
ways including failing to act as a protector when Aboriginal ties to the land are 
terminated or failing to act

 

the federal government’s fiduciary responsibility can be
o
aboriginal or Treaty rights; and 

 

any discharging of the federal fiduciary responsibility must in
g

ing established the above framework, counsel concluded that neither the federal 
WSS had met their fiduciary responsibility in terms of consultation or com

ummarized the main arguments made by the Treaty 7 Coalition 
roject. 

area which in the words of the Environmental Assessment Act is of historical, 
archaeological significance.  We point out the possible economic advantage to new 
irrigators should not be used to justify interference, especially in the light of the fact that 

has a duty as protector and intermediary to ensure that the Blackfoot ties to the land are
o  terminated by the Province’s use of the land.” 
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“We say that there is no evidence to justify the possible prejudice to the Band’s w
ts should this Project proceed to their detriment.”  

ater 
righ

 

  
Indian Affairs has is ledged 
to do much better in the future.  She also referred to the December 11, 1997 Supreme Court decision and 
quoted where it d e 
fiduciary duty of the  do better.  It’s not 
enough just sim  to flood this area and build a dam, notwithstanding the harm that you’ve heard it will 
be for Aboriginal societies 
people in it."  

r 

ario) provided by AEP.  The 
dvisor ade th

igher 

 

6,070 and 7,120 ha (15,000 and 17,602 
y would also experience a much higher level 

of deficits than all the other irrigable acres within the basin. 

 one 
her parties.  The parties involved can view 

e 

es on 

 

Counsel concluded by referring to the historic apology which the federal minister of 
sued to aboriginal people regarding residential schools.  In part the minister p

sai  “…we’ve got to turn a new page in all of this, we have to respect oral histories, th
 Crown is real.” She concluded by stating that …"we’ve all got to

ply
now or in the future, on the basis that there’s economic benefit for some 

 

6.8.4.4 Peigan First Nation's Perspectives on Water Rights 
  

  The presentation provided by the technical water advisor sought to demonstrate a numbe
of facts about water deficits for irrigation in the South Saskatchewan River basin using data and a 
modelling run covering 59 years of record (considered an extreme scen
a  m e following four major points: 

 

• Historically the Blackfoot or Siksika Reserve would have experienced a much h
level of deficits than did the Eastern Irrigation District. 

• If the Peigan and the Siksika developed 
acres) of irrigation on their reserves, the

 

• If the Peigan and Siksika received a senior priority for water use and expanded their 
combined acreage to 33,185 ha (82,000 acres), there would be a substantial fall in 
their deficits and an increase in the deficits to all the others in the basin. 
 

• Because there’s a fixed supply of water in the basin any reduction in deficits to
party creates an increased deficit for ot
these changes as disproportionate, severe and unfair. 

 

  The Peigan technical advisor reviewed another set of modelling results which AEP 
believed were more indicative about what could happen - more “in the realm of possibility” than the on
run used previously.  The technical advisor made the following major additional arguments in his 
presentation. 

 

• Even using the newer more viable scenario there would still be water shortag
the Reserves if their priority were junior. 
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• If the Indian Reserves had a higher or senior priority, then the deficits on the 
Reserves would be smaller and those off Reserve would go up.   

 

t 

 

• This extra water could be called from the Highwood/Little Bow basins and could 

 

• Because of this possibility, the Tribes of the Coalition are asking that this Project not 

 

  
differences in th ing of 
the South Saska sin.  And they may also have a different priority than is assigned by the 

rovince.  Now, under those circumstances and with a limited water supply in the basin, the progress of 

d have senior 
ater rights, the advisor stated that deficits for non-native water license holders could be far greater than 
 present.  “And for that reason Little Bow/Highwood is in a class of projects that, in my view, should 

not proceed unt
determined.” 

  

   noting:  

hat 
development of these projects or, vice versa, how these projects affect their 

ultimate capability to develop.  … We have set out here to try to demonstrate what kind 
of effects priority and expanded use by the Reserves would have in the South 

  een 
given a date of O
those who woul
In the view of th
uncertainty and
and allocations.
assertions. 

 

  From the perspective of Coalition three truths regarding water are still evident:  

 

• At this time additional water would have to be found somewhere in the basin to mee
the calls for extra water elsewhere in the South Saskatchewan water system. 

thereby create deficits there, which have not been contemplated. 

go ahead until there is a resolution of the Treaty 7 claims regarding water rights. 

The Peigan advisor reiterated his position “that the Treaty 7 Coalition members may have 
e amount of acreage or the amount of water that the Province includes in its modell
tchewan ba

P
Pine Coulee, Little Bow/Highwood, and projects like this are foreclosing the opportunity to resolve 
exactly the nature and extent of the Treaty 7 Coalition water rights.”   

  Based on those assumptions and the possibility that the native people coul
w
at

il these matters with regard to the nature and extent of the Indian water right is – is 

The advisor closed his remarks by

 

“There is an interest on the part of the Treaty 7 Coalition members to find out exactly 
what their water rights are, what the nature of them is, what their priority is, and how t
affects the 

Saskatchewan basin and how the Little Bow/Highwood Project interrelates and is 
interdependent with – with that process.”  

During final argument, Treaty 7 Coalition again noted that the Peigan court case had b
ctober 5, 1998 in the Court of Queen’s Bench.  Counsel urged the Panel, and indeed 

d invest in irrigation if the project were approved, to take this matter into consideration.  
e Treaty 7 Coalition, success by the Peigans in their litigation would create financial 

 even harm those who invested because of the project and certain assumed water rights 
  Counsel supplied a number of court cases related to Indian water rights to back up her 
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• There are shortages of water in the SSRB system no matter which planning scenario 
you examine;  

 

 

dry 
years but the amount in question has not yet been modelled.   

 

“…but we submit that this Panel should not leave the question of new relationships until 
all the dams and reservoirs have been built, all sacred and historical resources have been 
flooded, and the dependable water supplies in the basin have been allocated to non 

pay attention by refusing to 

 

s area by 
preserving it, to pay attention to the unresolved issue of their water rights, both the 

p roject on 
stablished 

 r

• Water projects with the lowest priority suffer the greatest impact and, if the Peigan 
succeed in their litigation, irrigators who rely on water from this project would have a
junior priority and would suffer deficits and financial losses in low flow years;  

 

• The Peigan’s success will also lead to water shortages for other license holders in 

 

“And there’s no doubt that this project will benefit new irrigators and it’s going to benefit 
Alberta.  The Coalition on their part will suffer as their historical and cultural resources 
will be destroyed and they receive no benefit from the new irrigation and very likely will
find themselves in conflict with the new irrigators as an issue of water supply and 
priority.”  

 

  The Panel was challenged to act now to improve communication and relationships 
between aboriginal people and the government and to put pressure on government to respond to their 
concerns.  The Coalition believes that one way to do this is refuse to endorse this project. 

  

Aboriginal people.” …“We urge this Panel to require them to 
endorse this Project at this time.” 

 

  Counsel argued that this project or any allocation of water in the SSRB should not go 
ahead until the litigation between the Province of Alberta and the Peigan First Nation regarding water 
rights had been resolved.   

 

“One of the lessons to be learned from the current environmental crisis as well as from 
the developing awareness of the harm the governments have done to Aboriginal people is
that the human survival and well-being depends on our willingness and ability to pay 
attention to the significance of factors outside the familiar sphere.  The Coalition has 
asked this Panel and the governments to pay attention to their relationship to thi

im act of the Tribes’ water rights on this project as well as the impact of this p
ships etheir rights.  This is an item of unfinished business arising from relation

with the Crown before non-Aboriginal people settled here.  It is honourable for the 
governments to pay attention now and this Panel should require this to occur by refusing 

ecommend that this project proceed.” to
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V of SS on Water Management Issues Raised by the Peigans 
 

iews  APW

 The APWSS experts indicated that it would be possible to meet the water demands of the 
Reserves by tak  
their litigation, all d  including those in the Little Bow/Highwood 
area were the pr c  
water to meet possib tigation, and that the outcome of the litigation 
has nothing to d ecisions 
made by farmer

  
the Little Bow p e e 
would be occurring  runoff from the mountains.  All licensees in the entire 
SSRB would be l
would occur lat n
remedy that is with loped 
and the waters o
demands would  e
storage.  APWSS in eigan had a 
senior license to l  
other projects specif
taken place), the on ck of water from 
xisting licenses or constructing additional storage in the basin. 

thly data 
cond was based on weekly data from 1996.  There were also separate sets of results for the 

 

 

 
ing water out of “additional storage”.  The Peigan argued that if they were successful in 

eficits would then fall on other irrigators
oje t to be approved.  However, APWSS argued that there still is sufficient unallocated

le Peigan needs should they win the li
o with Little Bow/Highwood project and the resulting irrigation investment d
s.  

WSS indicated that there should bAP e no shortages that will be occurring as a result of 
roj ct, because the timing of the diversion of the water that would be passing into storag

at a time when there is spring
 ab e to meet their requirements, if not all the time, virtually all the time.  Any shortages 
er i  the year and would be caused by low natural flows, and “the only way you can 

storage.”  Once the acres of irrigation specified by government policy are deve
f the SSRB are fully allocated, the only way to provide water to new or repriorized 
 be ither by reallocation among existing licenses or by taking water from additional 

dicated that, if the province were faced with the recognition that the P
 al other licenses, they would then have to deal with it.  APWSS presumed that, if all

ied in the SSRB Allocation Regulation had been completed (that full allocation had 
ly ways of addressing this problem would be through clawing ba

e

 
 

Views of AEP on Water Management Issues Raised by the Peigans 
 

  A primary concern of the Peigan First Nation was “…how would an old user, say on the 
Oldman River, receive water relative to a new user?”  AEP responded that any new user would receive 
the licensed natural flow on a seniority basis and perhaps receive some stored water on a discretionary, 
shared basis after the province had met its instream flow objectives and had supplied senior licenses.   

  AEP produced two sets of water modelling results; the first was based on mon
for 1996; the se
Bow and Oldman basins.  Some of these documents were discussed by counsel with the express purpose 
of trying to determine the degree of shortages in the Oldman basin, how priorities would be set for the 
allocation of water, how the priorities will affect the Highwood/Little Bow project, and how the priorities
would affect the Peigan-asserted water rights.  The fundamental conclusions of AEP were that: 

 

• there would be water shortages in some years in the Oldman River basin; 
• and these shortages would be at an acceptable level for agriculture; 
• the allocation priorities would be set by AEP and they would seek to distribute water

on a shared basis to all licensed users and the IFN; 
• shortages and allocations in the Oldman River basin would not affect or be affected 

by the Highwood/Little Bow project; and 
• the water rights of the Peigan whether existing or expanded could be accommodated. 
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  AEP basically disagreed with many of the Coalition advisor’s assumptions and 
conclusions and sought to point out the following information: 

 

• there are 12,140 ha (30,000 acres) of potential water rights available now in the Bow 

is unknown and unknowable;  
• the modelling scenario used by the advisor was only one of the six provided and it 

was the most extreme scenario; 
s 

• stored water can be allocated on a shared basis and not by a license seniority basis;  

m, their demands for water could be accommodated 

 AEP argued a number of additional points from their analysis of their data and from their 
experience in w
the project.  Flo
Agreement with  by this project nor would this project be called upon 
to make up water for the Apportionment in dry years.  Currently there is unallocated water in the Bow and 
Oldman basins that could partly meet any needs for current allocations and possible new irrigation on the 
Blackfoot First 
completion time
possible outcom
acres) on the Re
AEP challenged
development. 

  
water rights and
come from this  

oted that, if the Peigan succeeded in their litigation, there were a number of ways that additional 

ome 
ent and use of more efficient irrigation technology; or use of different crop 

ixes.  AEP also indicated that the additional water needs of the Blood and Siksika Reserves could also 
be accommodat gation 
and developmen
in irrigation agr  
guidelines provi
AEP concurred 

basin that the Siksika could apply for;  
• it would be unwise for the province to delay all water resources projects until the 

water rights claims had been settled; 
• the time frame for settling the legal case 

• the Peigan have not, as yet, utilized the 6,070 ha (15,000) acres of irrigation that i
currently available to them; 

• the advisor to the Treaty 7 Coalition was not sufficiently familiar with the basis for 
allocating water in the various modelling scenarios to reach his conclusions; 

• the effects on flows in the Oldman River of this Project are “absolutely minimal”;  
• if the court case decides that the Treaty 7 Coalition has no prior rights, all the people 

connected to this project would have suffered harm or damage; and 
• if the Peigans won their clai

within the Oldman basin and involve the acreage not yet taken up for irrigation and 
through the management of storage in the Oldman River Dam. 

 

 
ater management.  Flows in the Bow River and Highwood River would not be affected by 
ws in the Oldman would not be affected.  Water needed for the Apportionment 
 Saskatchewan would not be affected

Nations’ Reserves.  The water litigation before the Courts now has no set certainty of 
 nor of outcome.   This project should not be held up because of that legal case and its 
es.   AEP also challenged the Peigan estimates of the land area (21,040 ha or 52,000 
serve that is viewed as suitable for irrigation or economically feasible for development.  
 the amount of water that the Coalition estimates would be required for their 

AEP further argued that even if the Peigan won their litigation and received additional 
 a superior right to almost all other licenses, water to meet that eventuality would not 
project nor be related to allocations or priorities that would result from this project.  AEP

n
irrigation and water requirements on the Reserve could be met.  These ways included one or more of the 
following: using current unused water allocations within the basin; using water allocations from the 
Oldman River Dam and Reservoir storage; reallocating water from natural flow and storage on s
shared basis; the developm
m

ed assuming that a successful Peigan litigation would be followed by successful liti
t by other Treaty 7 members.  AEP did acknowledge that there will always be some risks 

iculture and all of these can not be removed, especially in dry years.  However, within the
ded by AAFRD, AEP argued that water needs could be met within acceptable risk limits.  
that, in certain situations, lower priority water users would carry a greater burden than 
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higher priority u
proving more m
province is revie
Review. That re r in the basin and in its allocation 
an opportunity to revisit water management decisions. 

  
that the water is
with satisfactori

 
 

6.8.5  
 

  art of the evidence provided to the Panel by ACD included a discussion of changes or 
pproac es that 

 
her sites in the project area led 

 the following discussion. 

  e 
simply to analyz
ACD staff agree

 

 

 

r 
 the coulee and some buildings and ranches and 

things.  Certainly it would be a dramatic visual change to have a major dam just up the 

very and salvaging of 
formation from sites.   

 

 

sers.  Additional water storage throughout the South Saskatchewan basin did assist in 
anagement flexibility for AEP to deal with low water situations.  AEP pointed out that the 
wing its irrigation land allocation policy and regulations as part of the Year 2000 

view process will allow all people concerned with wate

AEP believed that the project should proceed largely as recommended by APWSS and 
sues raised by the Peigans and supported by the Bloods are not supportable or can be dealt 
ly even if their court case was successful. 

Emerging Views about Aboriginal Historical Resources  

P
a h might be undertaken to bridge the gap between the needs and views of aboriginal people 
and the requirements and views of proponents, the historical resources legislation, research professionals
and the public.   The discussion of the Old Woman’s Buffalo Jump and ot
to

ACD staff were asked if  “…the mitigation techniques for most of these sites would b
e them and catalogue them and then they would disappear under the development?”  
d: 

“We refer to this as mitigation and the mitigation consists of recovering some amount of
information from a site before the site is to be lost.  So it’s a salvaging of information 
prior to the loss of the entire site.”   

 

“ Visual impacts are always a bit harder to assess than a physical impact.  It’s—I think in
part because it’s in the mind of the beholder as much as anything.  As I indicated, there 
are a number of visual intrusions in the area now, it’s certainly not pristine, but the majo
road nearby that you can see across from

coulee from the actual site.  On the other hand, it would be grass—as I understand it, it 
would be an earthen dam that is grassed and it would not be a giant concrete structure, so 
it would not be as perhaps dramatic as would be in some cases.  … We would be 
concerned about it, but I don’t think it would be a serious concern in our department.”  

 

  ACD staff were also asked about how they would seek to reconcile the different views 
that existed between aboriginal people and themselves regarding the reco
in

“This is a difficult issue.  There are two very different views of how you evaluate 
historical resources, and we don’t claim to be in a position to assess them from a Native 
perspective.  I can’t tell you what the significance is to them, I would not pretend to do
that, or to try and evaluate historical resources from the point of view of what do they 
mean to Aboriginal people.  We – in recent years our office has worked much more 
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closely with native groups to try and reconcile sort of a scientific western approach to 
study of the past with a more aboriginal and contemporary perspective on that, and that’s 
why I think the very best kind of studies are those that incorporate both points of view i
what is typically called a traditional knowledge study. 

 

And this is similar to the kind of thing that was recommended at the P

the 

n 

ine Coulee hearing, 
bute information about a landscape, not so 

uch about an archaeological site, because many of them will admit they have lost many 
of the memories about specific archaeological sites, but they have memories about a 

y.  And I think the ideal 
y and the 

traditional knowledge are put together in a report of a landscape area and is preserved for 

  tact 
places, such as t ey 
indicated that, u ssible. 

ffered up ceremonies, if there’s nothing 

 to 

more increasingly, we encourage developers to take these into account and to try to 

  cts.  
ACD staff  “reg
discipline singled out as special and have it studied as much as possible.  So we’re in the same boat, I 
guess, in that sense.  We watch with regret the loss of sites, but it is happening naturally across the entire 
province every day and it’s a fact of life you have to accept.”  

  s 
with aboriginal 

 

where aboriginal people are asked to contri
m

landscape and how it was used and how it figured in their histor
kind of study is one that incorporates both those views, where archaeolog

– in perpetuity then.”  

 

When ACD staff were asked whether they could do something about treating pre-con
he confluence of the Little Bow River and Mosquito Creek, in a different manner, th
nder the Historical Resources Act, this was not po

 

“…It was written in 1972 and the definition of a historical resource then was viewed 
primarily as a physical entity.  So that a teepee ring could be saved, but a place where 
people maybe collected berries or prayed or o
physical there to record, our department has great difficulty knowing what our 
responsibilities are to a feature like that.  We don’t deny there is historic significance
areas that don’t have a physical thing to study, but under the act it’s very difficult to – 
surmise what we would do with such places like that.  So typically the interpretation of 
the act has been to require a study of physical resources on the landscape that can be 
salvaged or recorded or collected prior to impact.  And the more personal interactions 
with the landscape, while we recognize them as valuable and real, and we encourage, 
now 
promote the study of them before they are lost.  It has been the interpretation of the act 
that we can’t require that to be done.”  

 

In the view of ACD, sometimes sites have to disappear because of the needs of proje
ret the loss of all of them and archaeologists, like anybody else, would like to have their 

When it came to the question of ways to improve communication and site consideration
people, ACD recounted a number of useful experiences. 

“We have had a number of discussions with individuals over the years about how we 
might try to improve …including just simple working relations between our groups and 
also are there any more innovative techniques for working with aboriginal communities 
to record and preserve historical resources.  Something that is becoming a little more 
common now is trying to train aboriginal people in, not necessarily as archaeologists, but 
at least as managers of heritage information.  And we have worked with a number of 
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communities to promote their own record keeping on their own reserves of historical 
resources in their immediate vicinity.  That they would then have, say, a computer data 
base set up that they can access information from elders on the locations of graves and 
old cabins and places where beaver were harvested or berries were picked.  And this 

ecomes for them a data base of heritage that is not only preserving that information but 
en becomes useful, for example, in directing activities of developers away from 

  
 

  f ACD added the following note: 

ent 

nities, either interpretive signage or publication of a book, the 
information itself will be preserved and made available to a wider group of people, 
including Aboriginal communities themselves.”  

 
to review the leg  
been no full-sca

  
communities, A
affected commu to 
identify burial s wn 
lands.  In additio ere 
is an issue that t ram 
for these initiati

  CD pointed out that there is some protection for burial sites if they are registered.  With 
regard to aboriginal burial 

 

 

 

“Burials in a spiritual sense would cover the landscape, in a real physical sense they’re 

stuffed in rocks.  They were treated in a wide variety of different ways that really left 

e 

think it needs to be taken into account of.  But given that in many cases there will not be 
physical burials, they were actually very rare in Alberta, that’s why I tend to recommend 

b
th
resources so they are not encountered on reserves or nearby reserves. 

Another representative o
 

“This might also be an issue that could be addressed through some of the enhancem
initiatives proposed by the Bloods.  I recognize that preservation—that there’s no way 
that we can really address the in situ preservation of the resource, but through some of the 
enhancement opportu

 

 When ACD was asked whether or not there were any plans or interest by the government 
islation, the answer given was “no” and “…the legislation was passed in 1973 and there’s

le review of that legislation since that time.”  

Even though the legislation doesn’t require consultation or contact with aboriginal 
CD now strongly recommends in its HRIA requirement letters to all proponents that 
nities should be contacted.  ACD has also worked with other government agencies “
ites, and other sites that are of particular concern to First Nation communities” on Cro
n, they may post a notation on any land identified “to alert possible developers that th

hey will have to address.”  ACD is moving towards some kind of comprehensive prog
ves. 

A
sites, ACD is aware that this is a “complex and sensitive issue”.   

“Aboriginal people have lived on this land for at least 11,000 years and in that time 
period there’s almost nowhere in Alberta that they haven’t lived, there’s almost nowhere
that people haven’t lived and died. 

actually quite rare.  Because many times during the long prehistoric period in Alberta, 
people were never buried.  They were put in trees, they were put on scaffolds, they were 

nothing to be found, but the land was certainly used for the disposition of the dead, and 
has been since time immemorial.  So there’s a character of the landscape that will always 
be there.  In many cases there would be nothing for anyone to find physically but ther
will be a sentiment attachment to a land that, I agree with you, that I think is real and I 
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the best approach is to record this as historic information in working with aboriginal 
rs today and knowledgeable people from the communities who can tell you about the 

 of the land.  In many cases they
elde
use  can’t show you them because they don’t exist as a 

hysical feature, there are not graves there. 

“Bu er 
it w think 

hey’re called, can include a lot of that 
formation and can retain then some of that character of the land that will be lost when 

 

 ACD acknowledged that, in addition to the above observations, there was also the 
cred or secret  

 or 

re 

at the historical resources in this project area are such quality and such 

namic process, and during the 
f 
 

 

 

 

p

 

t the information about this land being used for a certain subject like that, or wheth
as a hill that was used for a ceremony or a place where food was gathered, I 

these traditional knowledge studies, as t
in
these areas are flooded.”  

 
question of sa  knowledge, which was of concern to First Nations.  This created the problem
that if some site knowledge is not shared, it’s difficult for either the current landowner, the government
the developer to take it into account. 

 

  ACD offered the following concluding comments. 
 

“Well, we are concerned that it’s a significant project.  There are a large number of sites 
and some of them are valuable in our estimation in archaeological sites across the 
province.  It’s our job to make sure that the full treatment of these resources is taken ca
of before anything is constructed and we intend to carry that out.  We are not of the 
opinion th
significance that the project should not proceed for that purpose, that the historical 
resources are not of national significance and must be preserved in perpetuity, we’re 
concerned with the loss of any of them, as I’ve said earlier.  We intend to take all the 
appropriate response that we can collect as much information from these before the 
project proceeds. 

 

“One thing else I would just add… that certainly this is a dy
course of the project there is continuing construction, there’s continuing monitoring o
construction activities by qualified archaeologists.  Were a major discovery still to be
made of whatever resources may not have been discovered, those would be treated just
like any others.  It would be found, studied, and recommended for further action. 

 
 

6.8.6  Panel Views Regarding Aboriginal Interests and Concerns 
 

  The First Nations, as represented by the Blood Tribe and the Treaty 7 Coalition on behalf
of the Peigan First Nation, presented the Panel with a series of important issues which can be categorized 
in three broad areas listed below.  Some of these issues are beyond the purview or jurisdiction of this 
Panel. 
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• One area dealt with water rights, allocation, water management, and the impact of 
this Project on the Oldman River, which flows through the Peigan Reserve an
border of the Blood Reserve.   

 

• A second area dealt with the question of consultation and communication between 
the proponent, its consultants and other Alberta government departments with the 
First Nations and the adequacy of the archaeological research done and the 
subsequent mitigation proposed. 

 

d on the 

g 

he 
ill have 

man River.  The Panel accepts AEP’s evidence that the 
pportio ment a

ights 

ormation and interpretations as 

s, 

current or future 
conom

r 

The Panel concludes that it is time for all parties involved to engage in a review of 
ommunication

Pine 

l made a similar recommendation regarding 
onsulta on and

• A third area dealt with archaeological sites, their present day meaning to the 
aboriginal people, their protection, and the impact on the Blackfoot people of losin
any and all of those sites. 

 

  The Panel offers the following comments concerning the anticipated harm that this 
project, if approved, would create for future water rights, allocation and irrigation development on t
Peigan and other Treaty 7 First Nation’s reserve lands.  The Panel is persuaded that this project w
a minimal effect on the flows going into the Bow River.  The Panel also believes that the project will have 
minimal impacts on flows in the Old
a n greement with Saskatchewan will not be measurably affected by this project. 

  The Panel accepts that, should the outcome of the long-standing litigation favour the 
Peigan and they receive more water allocation and a prior right to that water than almost all present r
holders, sufficient water or an appropriate water management plan can be found or already exists to 
accommodate that eventuality.  The Panel accepts AEP’s modelling inf
reasonable in this regard. 

  In the Panel’s view, the Highwood/Little Bow project does not materially affect the 
allocation of water in the Oldman and Bow basins.  The water demands of the Peigan and other possible 
demands from the Blood and Siksika First Nations could be accommodated in a variety of ways.  These 
include using existing allocations of water not as yet taken for irrigation, using stored water in the 
Oldman River Dam, reallocating existing water priorities within the affected basins, or changed or co-
operative water management practices regarding the sharing of deficits.  The Panel accepts AEP’s 
argument that any shortfalls in water during dry months or years, in either the Bow or Oldman basin
will not be made up from the flows or storage connected with this project.  

  The Panel does not conclude that this project negatively affects the 
e ic well being of either the Peigan or Blood First Nations.  The project will allow water taken 
during periods of high flow (the spring freshet) to be stored and released during times of low or lowe
flow.   Storage provides the province with additional opportunities and tools to manage water for all 
purposes.  The Panel is of the opinion that existing and possible future aboriginal water needs or claims 
could be more readily accommodated, if there is increased water storage in the SSRB. 

  
c  and consultation requirements relating to all First Nation archaeological resources.  The 
Historical Resources Act of Alberta presently does not require consultation with Alberta First Nations 
when archaeological work connected with projects is undertaken.  First Nations attending the 1995 
Coulee hearing and this hearing both raised similar issues regarding consultation and communication in 
relation to archaeological work.  In fact, the Pine Coulee Pane
c ti  communications in 1995 and this Panel is surprised that there has been no serious 
attention to the problem by all parties.  
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  The Panel concludes that the lack of early, consistent and meaningful consultation with 
the Blackfoot First Nations is a serious matter and must be addressed.  APWSS’s archaeological 
consultant acknowledged that prior consultation had not taken place, nor was it required, when the 

 

nism 
hould b  establ k and 

tudies or 

oman’s Buffalo Jump and 
 Coule  

 at 
nel is prepared, however, to offer the 

s 

 the jump.  

at information is “sketchy” on the associated sites 

hway 540, or in view of the site, be 
done in such a w

anal 

ek.  APWSS and the previously identified groups should prepare a research plan for this and 
evelopment of the plan should proceed as soon as possible. 

, 
d.  

historical resources inventory work was completed.   However, contact was made with both the Blood and
the Peigan First Nations after the EIA was released.  Some discussions did take place and field visits, 
including APWSS, the HRIA consultant, and First Nations people, took place in 1997.   In the Panel’s 
view, the Treaty 7 First Nations should be included in direct communication and consultation regarding 
any project in their traditional territories that touches places that are of historic or sacred importance to 
them.  The Panel appreciates that there are positive signs of change in the emerging views and practices 
on the part of ACD and some First Nations. 

  The Panel concludes that an on-going communication and consultation mecha
s e ished with respect to this project.  The Panel is aware that this is not an easy tas
there are many difficulties involved.  Yet, all parties at the hearing expressed a willingness to meet and 
talk, to learn from each other, and to try to reach decisions that would have regard for the legitimate needs 
of each party.  At a minimum, this project should require an all party group to oversee any project-related 
activities including monitoring of construction, removal of archaeological material, preparation of 
explanatory or educational information, protection of sites and guidance for additional s
protective actions.  This group should consist of the proponent, AEP, ACD, First Nations, local 
governments and local landowners. 

  The Panel agrees that the names of the Old Woman’s Buffalo Jump and Squaw Coulee 
should be changed as quickly as possible.  The proponent and ACD agreed that this should be done and 
the First Nations requested it be done.  The names suggested would be W
Woman’s e.  This matter has been referred to the appropriate agency and the Panel requires that the
NRCB be informed about the review process and any decisions made. 

  The Panel has decided to defer consideration of the expansion of the existing reservoir
Squaw Coulee pending the receipt of additional information.  The Pa
following comments with respect to the Woman's Buffalo Jump and Woman’s Coulee.  The Panel agree
that the Woman’s Buffalo Jump (EcPl 1) (designated as a Provincial Heritage Resource) and associated 
features should be more thoroughly studied and protected including the campsite located below
This site is showing signs of deterioration due to erosion and some illegal excavations.  In their 1997 
work, Bison Historical Resources Limited indicated th
and the surrounding geographic areas, some of which have been designated as having “Significant 
Historic Resource Potential.”  The proponent, ACD and AEP, First Nations and local governments and 
local residents must develop and monitor a protection plan. 

  The Panel does not accept that an enlargement of storage on Woman’s Coulee (if the 
Super Expanded Squaw Coulee Reservoir was ever approved) should necessarily be considered as a 
major negative visual intrusion on the Woman’s Buffalo site and therefore not be built.  However the 
Panel does agree that any construction in the area of Secondary Hig

ay as to minimize any of the possible intrusions on the Woman’s Buffalo Jump and 
campsite. 

  The Panel agrees that, if the project is approved, further archaeological work should be 
done in the vicinity of the Clear Lake canal.  This should include more intensive examination of the c
route and the area around the route, the junction point of the canal and the region surrounding it at 
Mosquito Cre
d

  The Panel agrees that there will be significant loss experienced by aboriginal people
particularly the Blackfoot First Nations, if the development of the Little Bow River Reservoir goes ahea
The Panel concludes that the project will have a significant adverse environmental effect on aboriginal 
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historical resources.   It also agrees that this loss can not be mitigated fully and adds to the loss of othe
archaeological resources already lost through previous changes to th

r 
e aboriginal traditional lands off the 

reserves.   

 

 
ations 

eople must be he 

tre 
 needs to be established in that geographic area to document the importance of the 

rea and the losses that have occurred because of changes to it and other adjacent areas, such as the Pine 
Coulee Reservo

e 

th site (EbPi 51-52) should be relocated. 

  

 
d 

 

e 

r the review of this Panel. 

 

  Agricultural, industrial, recreation and municipal developments in southern Alberta have
affected a number of prehistoric sites.  The Panel appreciates the arguments that the First Nations 
advanced that continued development in some geographic areas should not take place because this will 
destroy the availability of those places for current and future cultural and spiritual use.  The Panel 
observes that, under existing legal arrangements and understandings, further water management projects
re deemed appropriate and can be in the broader public interest.  However, the losses for First Na

p acknowledged, and resources must be identified to mitigate and reduce as much of t
loss as possible, to preserve sites wherever possible, and seek to keep impacts to a minimum. 

  The Panel concludes that it is necessary to provide a broader examination and 
interpretation of the First Nation’s history and occupation in the Little Bow area.  An interpretive cen
and education program
a

ir, Travers Reservoir and possibly the Oldman River Dam Reservoir.    

  To assist in the interpretation of the loss to aboriginal people, the Panel would require 
extra-ordinary research in a number of areas.  The Panel agrees that more archaeological work should b
done on the area in and around the confluence of the Little Bow River and Mosquito Creek, if the project 
is approved.  This would include some of the area above FSL as well as more intensive examination of 
he river valleys.  The two heart

The Panel agrees that a focussed ethnobotanical study should be undertaken within and 
around the proposed Little Bow River Reservoir area, if the project is approved.  The study should 
identify plants used by First Nations’ people and clarify their uses where it is permissible.  This study 
should begin as soon as possible and requires the guidance of ACD. 

  The Panel agrees that some research attention needs to be given to the issue of trails in
the area and the Old North Trail in particular.  A regional overview needs to be taken on this subject an
then a determination made regarding further research.  The Panel observes that if trails are not 
deliberately searched for, the remaining portions of those trails may never be identified.  ACD has already
indicated that some work on this has been requested. 

  The Panel notes the fiduciary obligations of the Crown and the assertion that such 
obligations include ensuring that cultural and religious rights of First Nations’ people are protected.  The 
Panel particularly notes the concern regarding the treatment of culturally significant sites.   The Panel 
notes again the Blood position regarding the need to re-evaluate how aboriginal culture and religion are 
viewed and treated.  The Panel realizes that Alberta legislation regarding historical resources has som
relevance to certain aspects of this concern.  However, the matter is much more complex and pervasive 
than the purview of this legislation o

The Panel heard extensive technical and historic evidence on archaeological resources in 
the area of the confluence of Mosquito Creek and Little Bow River, including detailed questioning and 
discussion about this research and its implications.  The Panel commends the Applicant, ACD and their 
consultants for their careful and thorough research work.  It also commends them and the aboriginal 
participants for the way they sought to address the issues of archaeological and historic resources during
the hearing. 
 

The Panel is concerned that the religious, spiritual and cultural significance of the 
archaeological sites at the proposed Little Bow River Reservoir be fully identified, understood, and 
reflected in the planning and development of the Project, should it proceed.  The Panel accepts that the 
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confluence of the two rivers was an important meeting place and camping area that has historical and
contemporary significance to the interests of the aboriginal people. 

 
The Panel notes that, for a variety of reasons based on past experience, aboriginal 

participants were reluctant to identify and explain the importance and significance of various sites.  The 
Panel also notes the request to re-evaluate how aboriginal culture and religion are viewed and treated
the request for a maturing process and a commitment to examine existing views and relationships 
between aboriginal people and the dominant culture.  Whatever decision is reached by this Panel, 
needs to proceed on establishing ways that incorporate both views of archaeological resources. 
 

The Panel believes the presentations made by the elders and band members are a

 

, and 

work 

n 
portant part of the process.  Protection and recognition of cultural and religious freedoms depends upon 

awareness and u  of 

proposed Little Bow River Reservoir area from a research perspective may not reflect the criteria used by 
aboriginal elder

king 
 

Reservoir area and their cultural significance.  The Panel accepts that many of 
e archaeological sites, such as teepee rings and campsites, are common in Alberta. However, the Panel 

notes that furthe he 

ve 

e 
 

f uncertainty, a 
ore prudent and cautious approach should be taken before any final conclusions are drawn regarding the 

significance of t

ng 

al requirements of the HRA and to consult with aboriginal elders, should the project be approved. 
he Panel is not satisfied that the Applicant has made significant progress in developing a new way of 

working togethe

 
rces.  

im
nderstanding.  The aboriginal presentations to the Panel have emphasized that the site

the confluence of Mosquito Creek and Little Bow River has special religious, spiritual, and cultural 
significance to elders. 
 

The Panel is cognizant that the criteria used to assess the significance of the sites at the 

s.  The Panel also notes that the objective of ACD’s heritage resources program is to 
ensure that significant artifacts are protected and preserved, and that the department has been wor
more closely with aboriginal people in identifying, assessing, and managing historical impacts associated
with proposed developments. 
 

The Panel has considered the issue of the entire complex of sites that were found in and 
around Little Bow River 
th

r archaeological assessment remains to be completed and that the evidence from t
aboriginal presentations indicated that, based on their traditional knowledge, the sites contained more 
information than was known to the archaeologists.  The Panel notes that the researchers may not ha
recognized some important features of the sites, and that the aboriginal people had a different 
understanding of the sense of place, the artifacts and their interpretation.  The Panel is concerned that th
aboriginal people mentioned cultural information not made known to the researchers, and left the Panel
with the impression that the sites may have more spiritual and religious significance than known or 
understood through the research conducted to date.  The Panel believes that, in the face o
m

he various camp sites and meeting places found in the vicinity of the confluence of the 
two rivers. In this case, where it is recognized that undisturbed camping areas and summer meeting places 
are becoming more significant at provincial and regional levels, conservative assumptions regardi
mitigation should be made about them and nearby sites until sufficient evidence has been considered to 
warrant reaching other conclusions. 
 

The Panel has concluded from the evidence currently available, there is a need to require 
that APWSS, in a manner satisfactory to ACD, undertake additional archeological research beyond the 
strict leg
T

r with aboriginal people.  The Panel is prepared to put aboriginal people in a position to 
provide greater influence over the investigative work to be undertaken.  

 
The Panel concludes that, if the project is approved, there should be multi-stakeholder

aboriginal input to monitor and manage the Little Bow River Reservoir and area archaeological resou
This includes monitoring the mitigation process during project construction and subsequent operation, 
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and any future educational or spiritual use of either the sites or artifacts.  The Panel will require the 
development of an aboriginal interpretive area and program as part of the project.  The Panel beli
the aboriginal people should be given the opportunity to lead the development of such a program.  The 
Panel is confident that they will use this opportunity to give appropriate treatment to their sense of loss o
an important place such

eves that 

f 
 at the confluence of Little Bow River and Mosquito Creek.  The Panel believes 

ulti-stakeholder aboriginal input should be sought about the interpretive area and program nature, 
development, an

l 

w Creek and County of Vulcan, and other communities. 

D 
re consistent with, and 

omplementary to, similar requirements now mandatory for environmental impact assessments in Alberta.   

ew 

ating 

ittle Bow River Reservoir area was in the 
aditional territory of the Blackfoot Confederacy, which included, among others, the Peigan Nation and 

the Blood Tribe

discussions should continue to take place between APWSS, ACD and the Treaty 7 
boriginal people about the identification, proper treatment, ownership and use of all Little Bow River 

Reservo  archa re 

its 

er 
el 

er 
be properly attended to with appropriate mitigation measures and would not have an effect on the 

roject. 
 

teepee 

explanation of the importance of the area to aboriginal 
people.  The Panel believes that with appropriate interpretation the loss associated with flooding this 
former meeting area and campsites at the confluence of the upper Little Bow River and Mosquito Creek 

m
d management.  Stakeholders include any Treaty 7 people that wish to participate.  

Others in the project area could play supportive roles in facilitating the aboriginal people in their 
development of the interpretive area and program.  The Panel appreciates that a spirit of cooperation wil
be required to support such a process from ACD, APWSS, AEP, the Public Advisory Committee, and 
representatives from the M. D. of Willo
 

In cases such as the proposed project, the HRIA would, in the Panel’s opinion, have 
benefited from a requirement to notify the public, including aboriginal people, of the work involved and 
the results, with appropriate opportunities for consultation.  Therefore, the Panel recommends that AC
establish public participation requirements for HRIAs for projects that a
c

 
The need to make these changes has been apparent for some time.  While legislative 

authority might ultimately be required, the Panel believes that all parties involved, including the 
proponent and aboriginal people, would be more than willing to cooperate with ACD in initiating a n
approach to public consultation associated with HRIAs.  The failure to incorporate public consultation 
procedures that are now so common place in other aspects of resource development is causing real 
difficulties in developing trust and respect between aboriginal people and those responsible for initi
resource developments. 
 

The Panel received evidence that the L
tr

.  The Panel was informed and understands that it is difficult, if not impossible, to 
associate any of the prehistoric sites conclusively with any particular present-day aboriginal group.  The 
Panel believes that 
a

ir eological and historic sites, and artifacts.  The Panel understands that such discussions a
already taking place and believes that more discussion would be of value to all parties.  
 

The Panel notes the assertion of the Peigan Nation and Blood Tribe that the Old North 
Trail was a part of their culture.  The Panel believes that further research would be required to establish 
location along the Eastern Slopes of the Rocky Mountains and this is far beyond the scope of the 
proposed project.  The Panel believes that the testimony before the Panel from both the Peigan Nation and 
Blood Tribe, that the Trail passed through or near the Little Bow River Reservoir, should be given furth
consideration by ACD and APWSS to decide whether further investigation is appropriate.  The Pan
believes that should the Trail be identified in Little Bow River Reservoir area and if required, this matt
could 
p

The Panel was asked by the Blood Tribe to consider whether or not the two-hearth 
ring could be removed from its present location and moved to ground above the reservoir.  As noted, 
should the project proceed, the Panel would require that the two-hearth tee-pee ring be moved to the 
location of the interpretive area to assist in the 
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would be recorded by the Blackfoot Confederacy.  The Panel concludes that this loss must be considered 
in a regional context along with the other sites that have been lost to the aboriginal culture.  The 
interpretive area and program could include reference to the Pine Coulee Reservoir, Travers Reservoir, 
the Old Man River Reservoir, and other similar locations that have been disturbed as a result of various 
forms of development. 
 

The Panel concludes that if the proposed project were to proceed, it should be clearly 
recognized that it would mean the loss to the aboriginal people of another important feature of the 
landscape that plays a central role in their culture.  Information on the actions and initiatives relating to 
the conditions and recommendations concerning the aboriginal interests will be included in the Mitigation 
Progress Report required by the Panel. 
 
 The Panel is aware that many serious matters with respect to the relationship between 
First Nations’ people and other Albertans and their government have been brought before it.  Though the 
Panel is not empowered to resolve many of the issues raised in the presentations from the Blood and 
Peigan First Nations, it would like to offer the following observations.  
 

 The effects of development on the traditional territories of the Blackfoot have taken place 
ever since, if not before, Treaty 7 was signed.  Since the earliest days, water projects of various kinds 
have been proposed and built in southern Alberta, some related to the Highwood and Little Bow basins.  
Most of the lands required for the three-component project are privately held and have already been 
altered in a variety of ways.  For example, it was stated in evidence that the lands above the valley of the 
Little Bow in the vicinity of the proposed reservoir have been largely farmed to the edge.  It was also 
stated by some local people giving evidence at the Hearing that over 40,000 arrowheads and other 
artifacts have been collected by some 70 individuals across southern Alberta.  This group also identified 
over 800 discovery sites catalogued by the province through a program developed by ACD called the 
Trace program.  
 

 These examples are provided to indicate that the Panel is aware that considerable change 
has occurred on the lands previously occupied by the Blackfoot, before the signing of Treaty 7.  These 
changes continue. 
 

 The Peigan litigation with the Province of Alberta has, as its goal, the acquisition of a 
prior water right and allocations that might enable the Reserve to develop up to 21,040 ha (52,000 acres) 
of Reserve land. This would make the Peigans one of the largest irrigation operations in the whole SSRB. 
If more acreage was added for the other Treaty 7 Reserves, this would certainly also be the case.  Thus it 
is clear that the Peigan value the economic importance and benefits that irrigation development brings, 
particularly if there’s a relatively stable supply of water in most years.  Such a massive development of 
irrigation agriculture on the Reserve would have profound effects similar to, but likely greater than, those 
discussed in this project. Even if the Peigan sold these rights to others or had others develop their own 
Reserve acreage, it would involve extensive impacts on land.  The Panel makes these observations 
because in either case water is being sought to provide economic benefits and will involve changes to 
land. 
 

 Treaty 7 First Nations have also dealt with both the loss of many sites and the 
preservation of a few special sites within southern Alberta.  Sites such as Writing-on-Stone, Head-
Smashed-in-Head Buffalo Jump and Waterton Park were cited as examples in the hearing.  With proper 
consultation and more archaeological work, the Panel concludes that a way can be found to deal with the 
identified losses that this project could entail. 
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6.9  Social Effects and Public Consultation 
 

  Since the early 1980’s residents in the Highwood and Little Bow river basins have been 
involved in a variety of public consultation processes.  Residents, government officials and consultants 
have attempted to plan appropriate water management projects and deal with many water-related issues.  
A strong sense of community, commitment and the willingness to try and accommodate all interests has 
been evident in many parts of the project-affected areas. 

  For many years the focus was on a three-component project and an associated diversion 
or operating plan.  This included a Little Bow River Reservoir, an enlargement of the diversion works in 
the Town of High River, and the diversion works associated with the stabilization and restoration of Clear 
Lake, including the development of associated wetlands.  In the early 1990’s, additional storage through 
enlarging the existing Squaw Coulee works and reservoir was added for consideration. 

  The public consultation processes by themselves constitute a significant social effect 
because they involved and affected many people over a long period of time.  During the hearing the Panel 
heard evidence about the effects of these processes and received an assessment of their strengths and 
weaknesses from various participants. Interveners also provided suggestions as to how to improve future 
public consultation because there would be an on on-going need for resident involvement if the project is 
approved and subsequently built. 

 

 

6.9.1  Panel Views 
 

  Based on the evidence before it, the Panel draws a number of general project-related 
conclusions about public consultation.  There were a number of positive and constructive public 
consultation aspects to developing parts of this project and it benefited greatly from them.  This is 
demonstrated in the planning and site selection for the Little Bow River Reservoir and dam and the 
planning to stabilize Clear Lake and develop wetlands. 

  There were a number of negative effects on the community due to the length of time 
involved and the uncertainty created by delayed and altered commitments.  Promises were made and were 
not kept.  This lack of consistent follow through in all aspects of the project’s development led to some 
stresses within the communities involved.  The discussions around transportation routes in the Little Bow 
River Reservoir area, agreements with respect to the IFN, and protracted discussions with the Hutterites 
demonstrate this. 

  There were a number of noteworthy consultations that were not done well or were 
overlooked.  These have also left a poor legacy of distortion and frustration.  This includes the type and 
level of involvement of First Nations with respect to archaeological sites and the involvement of residents 
around Squaw Coulee and Baker Creek with respect to the proposed enlargement of works in those areas. 

  Some people felt that they were appropriately consulted and they were still supportive of 
one or more project components.  These interveners did acknowledge that the public consultation 
included both successful and unsuccessful elements.  Others felt that they were not appropriately involved 
and, while they acknowledged that some excellent consultation had indeed occurred, this was not their 
experience and they could not support one or more of the project components. 

  Many interveners acknowledged that their long-term desire was for a win-win solution to 
the water management issues in the basins and were distressed that all parties had not been consulted to 
the same degree.  There was even some wavering of support by people who still saw many components of 
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the project positively, due to the differences in public consultation and the lack of the fulfillment of 
certain agreements.  

 

 

6.10  Concluding Comments Regarding Social Impacts 
 

  The proposed three-component project is intended to improve water supply in the Little 
Bow basin and at Clear Lake.  The diversion and storage of freshet water is expected to support beneficial 
use of water for variety of purposes.  The proposed three-component project would also result in a variety 
of social effects, some of which are positive and some that are adverse.  In the preceding discussion the 
Panel has identified and considered the nature of the social effects of the proposed project. 

  For the proposed three-component project, the social effects most relevant to the Panel’s 
deliberations are those that pertain to the effects on: the Little Bow Hutterian Brethren, Treaty 7 
aboriginal people and culture, archeological resources, transportation, water use for municipal and 
domestic purposes, municipal wastewater disposal, recreational water use, irrigation water use, land use 
planning, navigation, and public safety.  Having identified the social effects of the three-component 
project, the Panel in the next section of the decision report will identify the economic effects of the 
project.  After all environmental, social, and economic effects of the proposed project have been 
identified, the Panel will summarize those effects and draw its conclusions regarding them, before 
determining the public interest in the proposed three-component project. 
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7.0   ECONOMIC EFFECTS 
 

 APWSS provided two types of assessments of the economic effects of the 
proposed project and associated diversion plan.  First, they presented the results of a benefit-cost analysis 
that assessed whether the project represents an efficient use of public funds.  The benefit-cost analysis 
compared the total of all quantifiable future benefits with all quantifiable costs to determine the resulting 
rate of return on the public funds being invested.  The second analysis considered the economic impacts 
of the project in terms of the regional and provincial employment and income effects that would result 
directly and indirectly from the construction and operation of the project. 
 

7.1  Benefit-Cost Analysis 
 
 To help demonstrate that the proposed project is in the public interest and represents a socially 
acceptable investment of public funds, APWSS prepared a benefit-cost analysis.  This analysis was used 
to assess whether the project is economically feasible from a provincial perspective by comparing the 
stream of social benefits and costs, with and without the project.   
 
 

7.1.1  Methodology 
 
  Preparation of a benefit-cost analysis involves six key steps: 

 
1. Identify all incremental benefits and costs associated with the proposed project.  For 

this project, the benefit-cost analysis presented in the EIA employed a base case 
consisting of conditions under the 1986 operating plan.  Incremental impacts were 
defined as any project-induced changes from this base case. 

 
2. Estimate the extent of these benefits and costs in monetary terms over the life of the 

project.  The analysis assumed a project life of 50 years and value estimates ignored 
the effects of inflation.  Various assumptions were made to predict future conditions.  
For some effects, such as increased agricultural production due to irrigation, project 
impacts were relatively easy to measure using economic terms, because there are 
market-based prices for these values.  However, project-related improvements in 
Highwood River flows are much more difficult to quantify in monetary terms 
because the resulting types of benefits and costs are not directly addressed in 
economic markets.   

 
3. Adjust values based on market prices to account for possible distortions whereby 

social values are different from market values.  Such adjustments were made for two 
types of project costs.  In one case, APWSS argued that the social cost of labour 
required for project construction is lower than market-based labour costs because 
some of this labour would otherwise be unemployed.  Second, APWSS calculated the 
project’s land costs in terms of lost agricultural productivity, rather than actual 
purchase costs, because the market prices for land in the study area are highly 
inflated due to speculation.  

 
4. Convert the streams of future benefits and costs into their present value equivalents.  

Since project benefits and costs will occur at different times in the future and there is 
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greater uncertainty associated with events in the more distant future, economists 
discount these future values to determine their present value.  For their analysis 
APWSS believed that the discount rate would fall in the range of 4 to 10 per cent to 
reflect the opportunity cost of capital, and used a rate of 7 per cent in their analysis 
because this represents the mid-point of the range.  These rates are believed to reflect 
the amount of interest that would have to be paid to convince consumers to save for 
the future rather than spend now.  

 
5. Perform various tests to determine whether the project represents an efficient use of 

social resources.  APWSS used three such tests.  They calculated net present value, 
which is determined to be the present value of total benefits minus the present value 
of total costs.  They determined the ratio of benefits to costs.  APWSS also 
determined the internal rate of return, which is the discount rate at which the net 
present value of benefits is equal to the net present value of costs. 

 
6. Conduct a sensitivity analysis to determine whether changes to any of the various 

assumptions used in the economic evaluation would have a significant effect on the 
results or conclusions of the analysis.  

 
  In their analysis, APWSS showed that the major costs of developing the project were 
associated with constructing and operating the dams and canals.  However, significant private-sector 
investment in new irrigation infrastructure would be required before any irrigation benefits would result.  
The major benefits identified in the economic analysis were associated with irrigation expansion, but 
some recreation and municipal water supply benefits were also predicted. 
 
  During the hearings there was some discussion of whether using the 1986 operating 
guidelines to portray the base case was appropriate.  The Little Bow River Basin Water Users Association 
suggested that the 1994 operating guidelines, which are currently in effect, were more appropriate as the 
base case.  They indicated that, operating under 1994 guidelines, irrigators would be subject to higher 
deficits than in 1986 and would then benefit from the project when this risk of deficit is eliminated.  This 
would increase the extent of project benefits and would make the project even more economically 
desirable than portrayed in the analysis provided by APWSS.   
  
  In response, APWSS provided some additional interpretation of the deficits associated 
with the 1994 operating guidelines which were updated to eliminate water quality concerns related to 
dissolved oxygen.  They showed that irrigation deficits calculated for the 1986 and 1994 guidelines were 
nearly identical, so there would be no change in project benefits.  In addition, APWSS indicated that 
irrigators were only accepting the more restrictive 1994 guidelines on the assumption that implementation 
of the Little Bow project would proceed and thereby resolve problems resulting from water shortages.  In 
the absence of the project, APWSS believes that Little Bow irrigators would likely initiate legal 
proceedings to resolve issues related to water rights and water shortages.  Consequently, APWSS stated 
that the base case for the analysis is the 1986 operating guidelines.  
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7.1.2  Project Construction and Operation Costs 
 
  The EIA indicates that the total cost of implementing the three-component project is 
$52.3 million, of which 61 per cent would be for construction, 10 per cent for engineering, 5 per cent for 
mitigation/EIA, and 24 per cent would be for land acquisition.   However, this amount includes sunk costs 
of $3.7 million and land acquisition costs of $12.5 million and APWSS chose not to include these in the 
benefit-cost analysis.  Thus, for evaluative purposes, project implementation is estimated to cost $36.1 
million (in 1992$) and would be spread over a 5-year period, with the bulk of the construction occurring 
in years 3 and 4.  The present value of construction costs is estimated to be $26.8 million (based on a 7 
per cent discount rate). The analysis assumed that the Project would have a 50-year economic life and that 
the dam and canals would have a residual value of $19.3 million at the end of that time.   
 
  During the hearing, APWSS presented a revised project cost of $53.3 million in 1997 
dollars, although they acknowledged that real costs would be higher and will not be known until the 
project is tendered.  The revised estimate was based on engineering and construction costs of $37.1 
million, land acquisition costs of $12.4 million, environmental mitigation costs of $2.5 million, and $1.2 
million for environmental studies. 
 
  Although the actual costs of land acquisition were not included in the analysis, APWSS 
did consider the value of the land that would be flooded by the project.  According to the EIA, some 
2,642 acres of agricultural land would be flooded.  Presently 65 per cent of this is used for cereal 
production and the balance for grazing.  Since the project would prohibit agricultural activity on this land, 
the value of this lost agricultural production represents a cost of $60 thousand per year or a total cost of 
$0.7 million over the life of the project (7 per cent discount rate).  This amount is substantially less than 
the expected $12.4 million that it would cost to purchase all the land required for the project. 
 
  The EIA predicts that some labour used in construction would otherwise be unemployed 
so the actual social costs of this labour would be less than the actual wage cost.  The analysis assumed 
that the real cost of labour is only 80 per cent of the actual wage cost, but noted that this will depend on 
regional unemployment rates and the position of the economy in respect to business cycles.  Reducing 
wage costs by 20 per cent represents a $2.8 million reduction in the social cost of the project.  During the 
hearing, it was noted that levels of unemployment in the construction industry are currently very low in 
comparison to the long-term average.  Depending on the demand for labour resulting from other 
construction projects in Alberta in the next few years, the real cost of labour may prove to be equivalent 
to wage costs, so no adjustment in labour costs may be warranted.  However, valuing labour according to 
wage costs would not have a significant effect on the overall results of the analysis. 
 
  Annual operating costs are estimated to be equivalent to 0.5 per cent of the capital costs 
of the physical facilities proposed, adjusted downward to reflect the use of underemployed labour.  These 
costs are estimated to be $185,600 per year or about $1.9 million in total (using a discount rate of 7 per 
cent). 
 
 

7.1.3  Irrigation Benefits and Costs 
 
  The principal benefit of the project will be increased agricultural production in the 
province because the project will provide sufficient water supplies to support 8,090 ha (20,000 acres) of 
new irrigation.  According to the EIA, this new irrigation is to be phased in over 12 years, with about 45 
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per cent of this occurring within the first five years.  In order to irrigate, farmers will initially have to 
invest about $100,000 per quarter section to purchase the centre-pivots, pipes, pumps and energy 
connections necessary to convey and apply water on 55 ha (135 acres).  Additional investment of about 
$92 per hectare ($227 per acre) will also be required for additional farm machinery, buildings and grain 
storage facilities.  Total irrigation-related capital costs are estimated to be about $46.1 million over the 
life of the project, and this investment is nearly the same as the amount of public investment needed to 
construct the dam and canals.  
 
  The operating costs associated with irrigation are estimated to be about $37 per hectare 
($91 per acre) for the first 14 years after irrigation commences.  These costs include $9 per hectare ($22 
per acre) for actually pumping water, plus $28 per hectare ($69 per acre) for the additional fertilizer, 
chemicals, and fuels required for irrigation, rather than dryland farming.  With irrigation, crop revenues are 
predicted to be considerably higher than with current dryland farming.  Farmers would shift their crops to 
barley, alfalfa and soft wheat, and would experience higher yields (consensus yields) than under dryland 
conditions.  The average revenues during the first 14 years of irrigation would amount to $132 per hectare 
($327 per acre), which is about $108 per hectare ($266 per acre) higher than the corresponding revenues 
under dryland farming. 
 
  The analysis assumed that, based on past experience, farmers tend to under-water their 
crops until they learn how to irrigate effectively.  Consequently, the analysis assumes that by Year 15, 
farm management will have improved and farmers will be using more water to produce a higher crop yield 
(target yields).  Annual operating costs are estimated to be about $45 per hectare ($112 per acre) to cover 
the higher costs of pumping and fuels for farm equipment.   However, gross revenues are predicted to 
increase to $161 per hectare ($398 per acre) once farmers have learned to optimize their use of irrigation 
water. 
 
  Irrigation of an additional 8,090 ha (20,000 acres) of land in the Little Bow River and 
Clear Lake basins is predicted to generate significant new economic revenues.  Total incremental 
agricultural revenues are predicted to total $306 million over the life of the project.  This translates into a 
present value of $53.1 million (using a 7 per cent discount rate).  However, this revenue gain is contingent 
on farmers investing a total of $46.1 million in irrigation and related infrastructure and facing increased 
operating costs of $101.4 million over the life of the project.  The net present value of these costs is $17.8 
million and $17.6 million, respectively, when discounted at 7 per cent.  
 
  The EIA suggests that farmers in the region are financially able to undertake this level of 
investment.  APWSS calculated that the pre-tax, real, internal rate of return for farmers investing in 
irrigation expansion would be 15 per cent and noted that this is a reasonable rate of return on an 
investment.  The internal rate of return was calculated by comparing the costs of investing in and operating 
irrigation with the benefits of increased agricultural production for all 20,000 acres over the full 50-year 
life of the project.  The analysis notes that the real rate of return for individual farmers in any given year 
will vary from this average. 
 
  During the hearings, there was considerable discussion of the extent to which 
implementation of the project and diversion plan would adversely affect existing irrigators, particularly in 
the lower Highwood River and upper Little Bow River.  According to the EIA, operating according to the 
diversion plan would result in increased deficits to existing irrigators but that these would be too small to 
quantify.  In contrast, testimony from various irrigators suggests that any increase in the frequency of 
deficits during dry years could have significant cost implications for their operations, especially if they 
have junior water rights.  This debate over costs to existing irrigators is not relevant at this time, however, 
because increased deficits would result from the proposed Diversion Plan which the Panel is not prepared 
to accept.  Continuation of the current operating regime should result in no changes in water availability to 
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existing irrigators so implementation of the three-component project should not result in any costs to 
existing irrigators.   
  
  There was also some discussion as to whether irrigation expansion would lead to increased 
livestock production in the region.  APWSS indicated that they had considered livestock expansion as part 
of the economic evaluation.  However, based on economic conditions at the time of the analysis, it 
appeared more advantageous for farmers to sell their increased hay crops, rather than use the crops to feed 
more livestock on their own operations.  Several interveners contradicted this conclusion and argued that 
diversification into intensive livestock operations provides more farm stability and economic benefits.  
Members of the Upper Little Bow River Basin Association indicated that their irrigation requirements are 
related directly to their livestock herds.  Members of the Little Bow River Basin Association noted that, 
with a more secure supply of feed and water, farming operations would evolve into more diversified and 
more intensive operations.  They argued that, although the economic analysis assumed a continuation of 
past management practices, switching to intensive livestock operations would actually yield more 
economic benefits than continuing to grow hay and cereals.  APWSS conceded that given current market 
conditions and government policies supporting livestock expansion, the economic evaluation may not 
provide a complete assessment of project benefits and costs.  
 
 

7.1.4  Other Benefits and Costs 
 
  The other major benefit of the three-component project would be increased recreational 
opportunities.  The re-establishment of Clear Lake and the creation of new recreational facilities at the 
Little Bow River Reservoir are each predicted to attract about 6,500 parties per year.  The EIA included 
proposals to develop day-use sites at three possible sites on the reservoir at a cost of between $0.5 and $1.2 
million.  However, at the hearing, APWSS indicated that it was now planning to develop one site to handle 
expected recreational demands at the reservoir and that the cost of this site was about $0.5 million.  In the 
EIA, APWSS also concluded that implementation of the project and associated diversion plan would 
increase flows in the Highwood River and that the resulting improvements in recreational quality would 
lead to a 14 per cent increase in the number of recreational visits to the lower reaches of the river. 
 
  Parties using these new or enhanced sites would face reduced travel costs to reach existing 
sites having similar characteristics and would therefore enjoy cost savings.  These travel cost savings were 
calculated to be about $0.38 million per year.  If the value of reduced travel time is included, these travel 
cost savings would amount to $0.55 million per year.  On the assumption that the regional population 
would increase by 1.4 per cent per year, the total travel cost savings, including travel time, are estimated to 
be $42.1 million over the life of the project.  The net present value of these recreational benefits is 
calculated to be $6.7 million when discounted at 7 per cent 
 
  During the hearings, the Fisheries Coalition stated that the benefit-cost analysis did not 
consider all the recreational impacts since angling guides operating on the lower Bow River could benefit 
from any increase in fisheries populations that might result from improved flows and better habitat in the 
Highwood River.  They presented evidence concerning the magnitude of the guided angling industry but 
were not able to quantify the extent to which this group might benefit.  APWSS agreed that such benefits 
could well result from implementation of the project and diversion plan, and concluded that their inclusion 
would simply add support to the argument that project benefits outweigh project costs. 
 
  It is important to note that some of the recreational benefits included in the analysis are 
based on the assumption that, with the proposed diversion plan, flows in the Highwood River would 
increase during the summer months, resulting in improved recreational quality.  However, the Panel is not 
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prepared to approve the proposed Diversion Plan.  Continuation of the existing operating guidelines means 
that flows in the Highwood River would not change, so there would be no impact on recreation to anglers 
or boaters on the Highwood River, or on angling guides on the lower Bow River.  Thus, project benefits as 
described in the benefit-cost analysis are overstated but, the relatively small size of these recreational 
benefits would not significantly affect the results of the overall benefit-cost analysis.  
 
  The benefit-cost analysis also includes some possible benefits and costs associated with 
the development of a cottage subdivision on the Little Bow River Reservoir.  Development of this 
subdivision would cost $320,000 and would occur in the fifth, seventh and ninth year after project 
commencement.  This estimate is based on development costs of $4,000 per lot for each of 80, one-acre 
lots.  The lots are assumed to sell for $10,000 each, at a rate of 16 lots per year starting the year after 
construction has been completed. 
 
  The benefit-cost analysis considered other costs and benefits related to economic stability, 
flood control, domestic and municipal water security, water quality, and impacts to the local road network 
and travel costs.  However, APWSS expected these impacts would be relatively small or would cancel 
each other out, so they were not quantified in the analysis. 
 
  At the hearing, the Little Bow Basin Water Users Association made an attempt to quantify 
the potential benefits of the project in terms of municipal water supplies.  They argued that, without the 
project, the cost for regional communities to obtain a secure supply of good quality water from another 
source (Travers Reservoir) would be about $6 million.  However, with no details of the actual costs that 
municipalities would incur to develop new water supply systems based on water from the Little Bow River 
Reservoir, it was impossible to quantify the net benefits of the project in terms of municipal water 
supplies.  
 
 

7.1.5  Results  
 
  According to APWSS, the results of the benefit-cost analysis indicate that the proposed 
project represents an economically viable use of public funds.  Based on the use of a seven per cent 
discount rate, the project would have a net present value of -$5.08 million and a benefit-cost ratio of 0.92.  
The various project benefits and costs used in the analysis are summarized in Table 7.1. 
 
  The analysis suggests that, for the selected discount rate of 7 per cent, the quantifiable 
benefits and costs are nearly equal.  The selection of a lower discount rate, such as 4 per cent, would place 
a greater emphasis on future benefits and, under this assumption, the project would yield net benefits in 
excess of $24 million and benefits would outweigh costs by a factor of 1.26 to 1.  The internal rate of 
return for the project is estimated to be 6.2 per cent.  This represents the break-even point where benefits 
equal costs.  Since this rate of return is equal to or greater than the long-term yields on other types of 
public investments, APWSS concluded that the project is a reasonable investment for Alberta. 
 
  APWSS undertook a range of sensitivity analyses using different assumptions for some 
major factors.  In none of these scenarios did the rate of return drop much below 5 per cent.  This further 
supported their conclusion that the project is economically efficient. 
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TABLE 7.1 

SUMMARY OF PROJECT BENEFITS AND COSTS 
(THOUSANDS 1992$) 

 
 Undiscounted 

Values 
Present 
Value @ 

7% 

Present 
Value @ 

4% 

Present 
Value @ 10 

% 
Project Capital Costs  
- Residual value 
-  Net capital cost   

$33,992 
  19,300 
  14,692 

$26,826  $27,616  $24,909 

Project Operating 
Costs    

    9,076     1,933      3,353      1,252 

Lost agricultural 
production  

    3,148        733      1,217         497 

Irrigation  
- Infrastructure  
- Other capital costs 
- On farm irrigation 
- Other operating costs  
- Revenues (income)  

 
  30,453 
  15,695 
  25,496 
  75,899 
305,904 

 
  11,210 
    6,550 
    4,394 
  13,210 
  53,115 

 
   15,926 
     8,754 
     8,414 
   25,182 
 101,362 

 
     8,539 
     5,257 
     2,578 
     7,781 
   31,252 

Recreation Benefits   42,093     6,659    13,133      3,815 
Net Present Value  -$5,082 $24,034 -$15,745 
Benefit-Cost Ratio                     0.92 1.26 0.70 

 
 
  During questioning, APWSS’s expert indicated that discount rates on the order of 6 to 8 
per cent were more likely estimates of the social opportunity cost of capital than the extremes of 4 per 
cent and 10 per cent.  However, he also confirmed that, if a longer time frame were to be used to assess 
the economic viability of the project, the use of lower discount rates is warranted.  In their evidence to the 
Panel, the Fisheries Coalition supported the use of a discount rate of less than 7 per cent.  They argued 
that lower rates are acceptable for public sector projects and, at the present time, interest rates are near 
historic low levels.  Use of lower discount rates would make the project more economically efficient and 
socially desirable than is suggested by the analysis presented by APWSS. 
 

7.2  Economic Impact 
 
  APWSS also presented the results of an economic impact assessment, which examined 
how project construction and operation will affect regional and provincial employment and income.   
 
 

7.2.1  Methodology 
 
  Typically, construction and operation of a project will provide some direct income and 
employment impacts.  However, total economic impacts are usually larger due to the effects of economic 
spin-offs.  Indirect employment and income is generated in those industries that supply goods and 
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services needed for project construction and operation.  In addition, some induced employment and 
income impacts occur when people who are directly or indirectly affected by the project spend their 
incomes on various goods and services.  Thus, total economic impacts are usually estimated as some 
multiple of the direct employment and income associated with a new project. 
 
  For the Little Bow Project, the extent of provincial economic impacts was determined 
using multipliers from the 1984 Provincial Input-Output Tables prepared by Alberta Treasury. To 
estimate direct and total economic impacts, these multipliers were applied to the total costs of project 
construction and operations and to the total value of new agricultural production.  Estimates of regional 
effects were calculated by making assumptions about the extent of construction and agricultural activity 
generated locally and then applying the provincial multipliers.  This approach is known to overstate the 
extent of regional impacts.  The region used in the analysis comprises parts of Census Divisions 3, 5 and 
6 which, in 1991, had a population of 19,050 people.   
 
  At the hearing it was noted that Alberta Treasury had produced a more recent set of 
provincial economic multipliers for 1991.  Although the inter-relationships among economic sectors are 
known to change with time, the rate of change tends to be slow.  For the agricultural sector, however, 
economic multipliers were found to have decreased by 28 per cent from 1986 to 1991.  As a result, the 
predicted provincial economic impacts would have been significantly less if the more recent 1991 
multipliers had been used in the analysis.  Regional economic impacts would also be less than predicted 
in the EIA. 
 
 

7.2.2  Provincial Economic Impacts  
 
  Implementation of the project and the related agricultural expansion are predicted to 
produce $423 million (1992$) in terms of Alberta Gross Domestic Product (GDP) over the life of the 
project.  The majority of this (87 per cent) would result from increased agricultural activity, while the 
remainder is associated with project construction.  Irrigation expansion resulting from the project is 
predicted to contribute a total of $357 million toward Alberta GDP over the life of the project.  This 
suggests an annual impact of about $7 million. 
 
  Project construction would directly create the equivalent of 187 work-years of 
employment, and 633 work-years of indirect and induced employment.  Irrigation equipment purchase 
and start-up would generate 1,580 work years of employment.  Project operation and increased 
agricultural activity would then generate 8,929 work-years of employment over the life of the project.  
This is equivalent to creating about 210 full-time jobs for the 50-year life of the project. 
 
 

7.2.3  Regional Economic Impacts 
 
  APWSS predicts that about two-thirds of provincial GDP impacts would be experienced 
in the local area.  This amounts to $279 million over the life of the project.  They estimate that, during 
project construction, $12.3 million would be spent locally; this represents 31 per cent of total project 
costs.  APWSS noted that they undertake various initiatives to maximize Alberta content for labour and 
supplies during project construction and to provide opportunities for regional contractors.  They predict 
that residents of the local area would account for 84 of 187 work-years of direct employment or 45 per 
cent of the total.  This workforce would be housed in one or more of the nearby towns rather than in a 
construction camp. 
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  Once the project is operating and irrigation expansion has been fully achieved, APWSS 
predicts that some $264 million in economic activity (measured in terms of provincial GDP) would occur 
in the region over the life of the project.  This represents 80 per cent of the predicted impact on total 
provincial GDP.  The corresponding employment impacts would amount to 7,151 work-years or the 
equivalent of 145 full-time jobs.  Actual operations of the project dams and canals would require the 
equivalent of 1½ full-time jobs.  APWSS did not indicate what proportion of these new jobs would be 
filled by local residents or to what extent these employment opportunities would attract new workers and 
their families to the region. 
 
  Many interveners commented on the economic impacts that project implementation 
would generate for the region.  According to the County of Vulcan Economic Development, a major 
impact would be the direct employment of regional residents on dam construction and operation.  In 
addition, the project would give the municipalities the water supplies they need to attract industry and 
provide higher quality water for local residents.  With an improved road system and new water storage 
reservoirs, regional tourism opportunities would expand.   More reliable water supplies would also help 
stabilize farm incomes and provide new opportunities for diversification and intensification.  These types 
of impacts are not captured in the economic impact assessment prepared by APWSS. 
 
  Interveners also noted that the region currently has a fairly small population base, and 
most young people are leaving the area in order to find work.  The rural population is declining and, while 
the urban population has been fairly stable, the loss or gain of one or two families can have a large effect.  
There are concerns about whether current education and medical services can be maintained if the 
population decreases.  With development of the project, the potential addition of up to 140 full-time jobs 
in the region is seen as means of creating some economic growth for the region, stabilizing community 
services, and providing a reason for young people not to leave their community.  
 

7.3  Panel Views on the Economics of the Project 
 
  The economic analyses submitted by APWSS provide a useful starting point for the Panel 
to assess whether, from the perspective of its economic effects, the project is in the public interest.  
Benefit-cost analysis and economic impact assessments are recognized evaluation tools that have evolved 
to help decision-makers assess the economic efficiency of a proposed public investment and understand 
the distribution of project benefits and costs.  However, these evaluation tools only describe some of the 
economic effects that the Panel must consider when establishing the public interest.  Furthermore, each of 
these evaluation tools requires the use of various assumptions that must be critically examined to ensure 
that the resulting estimates of project benefits and costs have been measured appropriately and accurately.  
 
  In terms of the benefit-cost analysis, the Panel recognizes that the analysis presented by 
APWSS does not provide a complete analysis of project benefits or costs.  Although the project is 
characterized as a multi-purpose water project, only benefits associated with irrigation expansion and, to a 
lesser extent, recreation have been incorporated into the economic analysis.  The EIA provides a much 
longer list of project benefits: more secure municipal water supplies, improved municipal and domestic 
water quality, improved domestic and agricultural water supplies, improved security of water supplies to 
existing irrigators, restoration of fish and wildlife habitat, and improved water quality and instream flows 
in the Highwood River.  While these benefits are described qualitatively in the EIA, their exclusion from 
the benefit-cost analysis suggests that the true benefits of the project have been understated.  The Panel 
recognizes the difficulties in quantifying these benefits in dollar terms.  However, during the hearings, the 
Panel heard ample evidence from various interveners that the lack of secure supplies of reasonable quality 
water in the region represents a significant constraint to economic development, environmental 
protection, and quality of life in the region.  
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  The Panel also believes there are other reasons why the evidence provided by APWSS 
understates the real economic benefits of the project.  First, the Panel believes that, in the context of 
sustainable development, a greater emphasis should be placed on future benefits.  Discount rates based on 
investment-based criteria may not adequately reflect recent changes in social and environmental policies 
that show increasing concern about impacts on future generations.  The Panel supports the use of a lower 
discount rate since this will better incorporate longer-term benefits and costs in the analysis.  The 
evidence provided by APWSS shows that, with a discount rate of 4 per cent (rather than 7 per cent), 
project benefits substantially outweigh project costs. 
 
  Second, the Panel believes that, because of an outdated description of the base case, some 
project benefits have been overlooked.  During the hearing APWSS and various interveners provided 
evidence concerning uncertainty about the status and priority of water rights in the Little Bow River 
basin.  In the absence of the project, legal action has been recently proposed as the only means of 
resolving this issue.  The costs of undertaking legal actions can be considerable for both private citizens 
and government.  Since development of the project would obviate the need to this action, the resulting 
avoidance of legal costs can be considered as a benefit of project implementation. 
 
  Third, the Panel believes that the benefit-cost analysis, which reflects market conditions 
during the early 1990s, does not capture some of the irrigation benefits that would result because of recent 
changes in agricultural markets and provincial agricultural policies.  In the analysis presented in the EIA, 
it was assumed that irrigation farmers would choose to sell their hay rather than use it as feed for 
expanded livestock populations.  This is inconsistent with evidence provided by some of the potential 
beneficiaries of irrigation expansion who are intending to expand their livestock in keeping with recent 
market opportunities and provincial agricultural policies supporting livestock intensification.  Given these 
current market conditions, estimation of project benefits on the basis of an integrated livestock grain 
operation, as was done in analyzing the benefits of Pine Coulee, would seem appropriate and could yield 
even larger project benefits. 
 
  While the Panel is concerned that these three types of benefits were not addressed in the 
benefit cost analysis, it is also aware that some costs have not been included in the analysis.  For example, 
during the hearing, APWSS agreed that they would pay the costs of relocating the water intake for the 
Town of Vulcan.  This cost was estimated to be about $1 million but was not included in the cost of the 
project.   
 
  Of greater concern, however, is that the full cost of land acquisition - some $ 12.4 million 
- is not included in the benefit-cost analysis.  The analysis does include a cost for the value of agricultural 
production that could be sustained on land that would be flooded, but this is substantially less than the 
estimated land acquisition costs.  APWSS argued that the real value of agricultural land is captured in its 
price, which should reflect the net present value of future agricultural production on that land.  They 
noted that undertaking projects of this type tends to raise land prices, even though there has been no 
change in the agricultural productivity of that land.  They therefore concluded that land costs are correctly 
valued in terms of the value of agricultural production.   
 
  An alternative view is that the price at which a farmer is willing to relinquish a specific 
piece of land for a government project reflects more than just land productivity.  In giving up this land, a 
farmer will also expect compensation for impacts on the welfare of his family and the continued viability 
of his farming operation.  The amount of compensation demanded could reflect impacts on the 
landowner’s well-being as a result of having to sever family or emotional ties to a specific piece of land, 
find replacement agricultural land at some other location and incur higher costs to work that land, or give 
up the farm lifestyle.  The land purchaser may also be prepared to pay more than market value in order to 
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maintain good relations with the community or to secure a willing transaction that avoids costs that would 
arise if lands were acquired through expropriation instead.   
 
  Since benefit-cost analysis is supposed to consider total changes in social welfare that 
would result from the project, the Panel believes that land acquisition costs are the better measure of 
project impacts on land and landowners.  As a result, the benefit-cost analysis should reflect an estimated 
capital and associated social cost of about $48.6 million3 rather than $36.1 million.  According to 
APWSS, use of the higher number would reduce the internal rate of return on the project by about 1.1 
percentage points.  However, the resulting 5.1 per cent internal rate or return would still be above the 
minimum rate considered reasonable for public investments.    
 
  The Panel’s decision not to approve the proposed Highwood Diversion Plan also has 
some implications for the interpretation of the Applicant’s benefit-cost analysis.  As noted above, 
construction of the project while maintaining the current operating regime would not change the flow 
regime in the Highwood River.  As a result, neither the quantifiable nor non-quantifiable benefits of 
attaining improved flows in the Highwood River can be attributed to the project, so the estimates of the 
recreational benefits described in Table 7.1 are slightly overstated.  At the same time, interveners 
indicated that implementation of the proposed diversion plan would have imposed costs on some 
irrigators located on the lower Highwood River and upstream of new storage on the Little Bow River and 
Mosquito Creek.  Although APWSS considered such costs too small to quantify, the debate over the real 
significance of these costs has become irrelevant at this time because the Panel is choosing not to approve 
the proposed diversion plan.   
 
  Despite concerns about the extent to which some project benefits and costs were 
adequately quantified in the economic evaluation, the Panel concludes that, on balance, project benefits 
will exceed costs.  The Panel heard abundant evidence from both APWSS and most interveners that the 
construction of the three-component project will create the water supply conditions necessary to stabilize 
and expand economic and social development in the region.  Construction of the project will provide 
some employment opportunities for regional residents.  More importantly, project operations and the 
resulting irrigation expansion will directly and indirectly lead to a significant increase in regional 
employment and economic activity.  The Panel notes that the re-establishment of Clear Lake and the new 
Little Bow River reservoir will provide new recreational opportunities that will further enhance the 
quality of life in the region, and become a regional tourist attraction.  
 
  As noted earlier, the Panel’s conclusions concerning the economic effects of the project 
relate to its responsibility for determining whether the proposed project is in the public interest.  A 
conclusion that the project is in the public interest does not commit the Government of Alberta to actually 
investing public funds in the project.  Should the Panel determine that a project is in the public interest, it 
remains the responsibility of the Government of Alberta to actually decide whether an investment of 
public funds is warranted.  
 

                                                 
3  Total capital costs of $52.3 million less sunk costs of $3.7 million. 
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8.  SUMMARY AND CONCLUSIONS 
 
 

8.1 The Proposed Little Bow Project/Highwood 
Diversion Plan  

 
The proposed Little Bow Project/Highwood Diversion Plan is the first project reviewed by 

a Joint Review Panel under the Canadian Environmental Assessment Act and the NRCB Act, and the second 
Joint Review Panel involving the NRCB. 
 
 Alberta Public Works, Supply and Services (APWSS or the Applicant) requests approval to 
construct a water management project (the Project) to convey and store water diverted from the Highwood 
River, consisting of four interrelated components. 

 
 First, the construction of a canal and diversion works in the Town of High River and in the 
Municipal District of Foothills No. 31.  This proposed $6.2 million component would triple the capacity 
of the existing diversion and canal to allow more water to be diverted from the Highwood River to the 
Little Bow River during peak flows. 
 
 Second, the construction of the Little Bow River dam and reservoir in the Municipal District of 
Willow Creek No. 26 and in the County of Vulcan No. 2, approximately 20 km (12 mi) west of 
Champion.  The proposed $38.8 million dam would be 25 m (82 ft) high and create a reservoir that would 
hold 61,675 dam3  (50,000 ac-ft) of water.  It would be filled from the natural runoff in the Little Bow 
River basin and water diverted from the Highwood River. 
 
 Third, the construction of the proposed  $5.1 million Clear Lake diversion and canal in the 
Municipal District of Willow Creek, about 15 km (9 mi) east of the Town of Stavely.  The 10 km (6 mi) 
long canal would allow the lake and 12 wetlands along the route to be filled when flows in Mosquito 
Creek are high. 
 
 Fourth, the proposed $7.1 million enlargement of the existing Squaw Coulee Reservoir in the 
Municipal District of Foothills No. 31 from 361 dam3  (293 ac-ft) to 6,283 dam3 (5,175 ac-ft) by 
constructing upper and lower dams and a return canal to the Highwood River. 
 
 From time to time, the Panel will refer to the first three components as the three-component 
project. 

 
   APWSS identified the following multi-purpose objectives for the Little Bow/Highwood 
project: 

 
• reduce diversions from the Highwood River during critical summer periods 

improving water quality and instream flows to benefit fish and recreation in the lower 
Highwood River;  

 
• secure water supplies for Vulcan, Carmangay, and three water co-operatives; 

 
• give Champion an alternative or second water source which would provide a year 

round supply and lower pumping costs;  
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• reduce turbidity in the raw water supply for Vulcan, Carmangay and three water co-

operatives and reduce treatment costs; improve domestic and stock water supply for 
users along Mosquito Creek, the Little Bow River and around Clear Lake; 

 
•  secure water supplies for 4,660 ha (11,500 acres) of existing irrigated farming and 

for 8,100 ha (20,000 acres) of additional irrigation; and  
 

• restore and stabilize levels in Clear Lake and nearby wetlands for recreation and fish 
and wildlife habitat. 

  
 APWSS also stated that the project reflects the principles established by the Alberta 
Water Resources Commission for water management in the South Saskatchewan River basin in 1986 as it 
would:  

 
• use water to stabilize and maximize agricultural economies while sustaining natural 

resources;  
 
• support the multi-purpose use concept;  

 
• secure domestic water supplies; 

 
• enhance the use of water resources, fish and wildlife habitat, and recreation needs;  

 
• allow irrigation development which in turn would help stabilize the agricultural 

community and lead to improved economic and social well-being for residents of the 
region;  

 
• use water storage and flow regulation to stabilize variable water supplies; and  
 
• sustain the integrity of the Highwood River ecosystem by improving instream flows 

during critical water supply periods. 
 
 The Applicant filed an Application, including the EIA Report, with the Natural Resources 
Conservation Board (NRCB or the Board) on May 7, 1996, to obtain approval for the Project under Section 
5(l) of the NRCB Act.  In addition to submitting an Application to the NRCB, the Applicant also applied to 
Fisheries and Oceans Canada on May 9, 1996 under Section 5(1) of the Navigable Waters Protection Act for 
approval of three individual water management components of the project comprising the proposed Little 
Bow Project/Highwood Diversion Plan, and the fourth involving the Squaw Coulee component. On August 
19, 1996 the Applicant also applied to Fisheries and Oceans Canada under Section 35(2) of the Fisheries Act 
for authorization to construct works affecting fish habitat associated with the project. 

 
The public hearings by the Joint Review Panel were held on 19 days during the period 

extending from November 12, 1997 to January 9, 1998 in Vulcan and High River, Alberta. Submissions 
to the Panel touched on all facets of the proposed development and contained a wide range of views and 
extensive supporting information.  This information is available for review at the NRCB Office. 
 
 
 

8 - 2 



 
 

8.2   Project Need and Justification 
 

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 water management action is required for 
the Highwood, Little Bow, and Mosquito Creek basins.  There is a need to protect the instream flow 
requirements of the Highwood River, particularly downstream of the proposed diversion works on the 
Highwood River, 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. There is strong local support to restore and stabilize Clear Lake.  There is also need 
to accommodate irrigation expansion. 
 

The Panel has considered the reasonable alternatives to the proposed project.  The Panel 
is satisfied that the water management options within the Little Bow basin and at Clear Lake 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 directly affected by the proposed three-component project were in agreement that 
those components would be preferable to other water management options that have been considered.  
The Panel also notes that alternative locations for the proposed three-component project and a variety of 
within-project options have also been examined through a process involving the public and is satisfied 
that the relevant options have been considered. The Panel is satisfied that the Applicant has the ability to 
implement the three-component project. Alternatives to the development of the Squaw Coulee component 
of the project have been considered in a manner that is less thorough.  The Panel is not satisfied that the 
Squaw Coulee component has received adequate attention by the Applicant. 
 

The Panel acknowledges that the matter of the economic viability of the proposed three-
component project is not a major issue among participants.  Economic viability is one of a number of 
factors that the Panel believes it should have regard for and a quantitative economic analysis must be 
considered along with non-quantifiable, qualitative and non-economic variables.  The Panel has also 
noted that the 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 be made by the Government of 
Alberta.  There are no plans for any capital investment by the Government of Canada in the proposed 
project. 
 

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 population, agricultural production, industrial 
development, and concern for the environment.  In areas such as the Highwood, Little Bow, and lower 
Mosquito Creek basins that have limited or variable water resources with consequent water shortages, the 
Panel believes it is 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 Highwood, Little Bow, and lower Mosquito Creek basins is 
possible with the development of water storage facilities.  The Highwood, Little Bow, and lower 
Mosquito Creek basins, with their extremely variable flows, are basins in which comprehensive water 
management strategies and procedures can be applied to achieve sustainable development based on multi-
purpose water management objectives. 
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8.3 Cumulative Effects Assessment 
 

Cumulative effects assessment is required under Canada and Alberta legislation.  The 
Panel agrees that it is important to address developments in terms of the baseline socio-economic and 
ecosystem conditions found within the basins, as well as the additional effects a project would have on 
existing conditions.  The Board believes that the sustainability of ecosystems over time is the proper 
frame of reference when assessing environmental impacts.  Sustainable development is recognized as a 
purpose of the 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 can be planned 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 with them.  
 

The Panel has had regard for the sustainability of the riverine ecological resources in the 
Highwood, Little Bow, and lower Mosquito Creek basins, taking into consideration existing and future 
use of those and related resources. 
 

The proposed development must be considered within the river basins on an ecosystem 
basis.  The Panel also believes that the individuals and communities that depend on the water in the basins 
would be potentially affected by the proposed development, and their social and economic needs must 
also be considered in determining the public interest. 
 

The NRCB has recognized in its 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 have 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 effects of projects cannot be understood by considering 
only the effects of the projects on the immediate locale.  Projects can have a wider impact and must be 
considered in light of the "baseline" or background condition of the society, economy and environment of 
the regions in which projects could have significant effects. 
 

In the case of the proposed project, the Panel found it impossible to consider the overall 
effects without considering, within the context of the South Saskatchewan River basin, the overall 
management of water in the Highwood, Little Bow, and lower Mosquito Creek basins. The Panel has had 
particular regard for the state of the aquatic environment in the basins.  
 

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 basins.  The Panel also heard about potential negative social 
impacts on some basin residents and aboriginal people. These matters provided part of the basis for the 
overall conclusions reached by the Panel in determining whether the project is in the public interest. 
 

The sustainability of the riverine ecological resources of the Highwood River basin has 
been expressed in the Application in terms of the concept of instream flow needs, which in turn is used as 

8 - 4 



 
 

a framework for the diversion plans set forth in the Application.  The Panel considered both the basis for 
the diversion plans, and the plans themselves, before examining the effects of the proposed project. 

 
 

8.4  Sustainable Development Principles 
 

 The concept of sustainable development has been described as the use of resources and 
the environment today that does not impair prospects for their use by future generations. 
 
 In applying a sustainable development framework to the project, the Panel must 
determine whether a proposed project is in the public interest, having regard for the social, economic, and 
environmental effects. Ideally, social, economic and environmental effects complement each other rather 
than conflict in sustainable resource development projects.  
 
 The Panel adopted a sustainable development frame of reference for the consideration of 
the proposed project based on a few key principles that are strongly supported by most residents of the 
basins.   
 
 First, water management projects must respect existing riparian rights and water licenses, 

and should not result in the loss or injury to existing water rights. 
 
 Second, water management projects must be able to meet basic environmental criteria to 

avoid significant adverse effects. 
 
 Third, water management projects must be able to meet current and future needs for 

domestic, riparian, and municipal needs, and other consumptive uses.  
 
 These environmental, social, and economic considerations are basic to the determination 
of the public interest. A project must be able to meet these three criteria to be worthy of detailed 
consideration by the Panel with respect to project effects. 
 
 The community places a very high priority on meeting current and future consumptive 
needs for water, with special priority on meeting the need for reliable and high quality drinking water. 
Similarly, basin residents place a very high priority on the social and economic importance of respecting 
and maintaining water rights.  In using IFN as an environmental criterion, the Panel recognizes that this is 
only one variable or indicator of riverine ecosystem health.  Fish and people both require clean water, and 
water suitable for cold-water fish is also suitable as a source of water for domestic, municipal, and other 
uses.  IFN is used as a key indicator because the Panel believes that other quality indicators are 
intrinsically met within the scope of meeting the IFN, and because it reflects the value placed by basin 
residents and government policy on having a viable fish population. 
 
 

8.5  Instream Flow Needs 
 

In most cases, flow regulation, storage and diversions are 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 the current circumstances in the Highwood, Little 
Bow, and lower Mosquito Creek basins, where there are highly variable flows and demands that far 
exceed supply during low flow conditions, the Panel finds that the concept of instream flow needs (IFN) 
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takes on a slightly different meaning. In essence, the IFN proposed for the Highwood basin can be 
considered in the context of overcoming pre-existing deficits of water and determining whether additional 
water allocations for other purposes can be accommodated. 
 

The Panel has examined the degree to which the preliminary IFN and the proposed 
instream flow objective (IFO) for the Highwood River meet the broad policy criteria established for the 
South Saskatchewan River basin.  
 
 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 believes that the existing situation in the lower Highwood 
River below the diversion to the upper Little Bow River may not conform to this policy during low flow 
conditions when the current diversion operating guidelines are applied. Under such conditions, Highwood 
River flows may be far less than the minimum instream flow needs when licensed water withdrawals take 
place.  The Policy does not contemplate instream flows dropping below minimum instream requirements 
and it provides no guidance in this regard. Instream Flow Needs were developed for the Highwood River 
in response to this government policy. The process used to develop the criteria for the protection of the 
aquatic environment of the Highwood River was called the Highwood River IFN Study.  
 

The Panel emphasizes the realities of the existing flow conditions in the basin.  In that 
context, the instream flow needs that are identified in the Application indicate that a significant 
improvement over the existing circumstances is needed. The Panel believes that a relatively high level of 
environmental protection would be achieved if a science-based IFN were to be attained. It believes the 
work done in this regard serves to advance overall management of water in the Highwood basin. 
 
 

8.6  Water Management  
 
 Flows in the Highwood River are typical of east slope rivers and creeks with mountain 
headwaters.  There is considerable seasonal variability in flows as a result of a large spring freshet caused 
by snowmelt in the headwater areas. Only a small portion of the Little Bow River basin is located in the 
foothills region while the balance of the basin is situated in the prairies and receives less annual 
precipitation. As a result, flows from the Little Bow River and its major tributary, Mosquito Creek, are 
equivalent to less than 10 per cent of the flow of the Highwood River. Due to its size and location, the 
Little Bow River does not exhibit the same pattern of seasonal variations in annual flows that are 
characteristic of mountain-fed rivers like the Highwood.  Mosquito Creek is the primary contributor to 
flow in the lower Little Bow River. 
 
 The high variability of flows in the Highwood and Little Bow rivers has had a significant 
impact on the development of the two basins.  Attempts to manage water through human intervention 
have been a consistent theme since before the turn of the century, and continue to be a focal point of 
community action today.  The current Application and the recent floods at High River are examples of 
this ongoing focus of attention.  The recurring floods and droughts have been a constant reminder of the 
basic hydrological and climatic characteristics of the basins. 
 
 In these drought prone basins, water is a critical element in the development of the area 
and vital to the residents and the stability of the communities.  The socio-economic fabric of the area 
depends on the water licences that authorise and provide legal protection to various water uses.  A total of 
183 licences for water use have been issued in the Highwood and Little Bow basins for domestic, 
municipal, agricultural, industrial, irrigation, and other purposes. 
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 The Government of Alberta has played a central role in the development and 
management of the water resources in the two basins.  Alberta Environmental Protection (AEP) is the 
government department responsible for licensing water diversions.  AEP is also the holder of the major 
water licences in the basin, and controls the diversions from the Highwood to the Little Bow through 
diversion works into Squaw Coulee and at High River.  Demand for water has increased dramatically 
over the past two decades, primarily as a result of water licences being issued in the past by AEP for the 
expansion of irrigation.  Current growth and potential future growth related to industrial and domestic 
demand will continue to impact water quality.  Due to climatic and hydrologic characteristics of the 
basins, the water available during drought or low flow conditions has limited growth in irrigation and 
placed a cap on development that is dependent on intensive use of water.  The Highwood/Little Bow 
basins are among the few basins in Alberta where a water licence moratorium has been in effect over a 
long period of time. 
 
 

8.6.1  Diversion Policies 
 
 Water is vital to the communities within the basin, and during low flow, the stability of 
water supply becomes a critical issue.  Diversions from the Highwood River play a key role in the supply 
of water to the Little Bow basin, and have a major influence on the condition of the Highwood River 
since at low flows diversions can constitute a major fraction of the available supply.  The policies 
governing the operation of the diversion works controlled by AEP have been a focal point for attention of 
the communities that depend upon the water in or from the Highwood River. New information has 
developed about the environmental requirements of the Highwood River, along with changing public 
attitudes about sustainable resource management.  At the same time there has been increasing pressure to 
accommodate expansion of irrigated agriculture, residential and industrial developments in the basin.  
 
 The policies governing the operation of the diversion works have been referred to as the 
Diversion Operating Guidelines.  The diversion works from the Highwood River are some of the most 
intensively managed diversion facilities in Alberta.   The Diversion Operating Guidelines have evolved 
and changed over the years as circumstances and knowledge changed.  However, one compelling fact 
remains regardless of the changes that have occurred in the guidelines.  Water is in short supply during 
hot and dry summer months in some years, and the demands on available supply outstrip the water that is 
available.  Attempts to manage the scarce resource among competing demands have not met and can not 
meet all demands.  At times there is just not enough water. 
 
  It is important to keep in mind that the licences governing the diversion of water from 
the Highwood River to the Little Bow basin place an upper limit on the amount of water that can be 
diverted from the Highwood River.  Policies adopted by AEP, as the operator of the diversion works, 
restrict diversion to amounts less than those legally authorized during low flows. The policy is intended to 
provide protection to the lower Highwood River and to ensure a minimum diversion for downstream 
purposes in the Little Bow basin. 
 
 

8.6.2  Degradation of World-Class Bow River Fishery Habitat  
 
  The Highwood River supports one of the best fisheries in Alberta.  The upper Highwood 
and Sheep river systems provide an estimated 90 per cent of the available spawning and rearing areas for 
Bow River rainbow trout.  The world-class Bow River trout fishery depends on maintaining a suitable 
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habitat in these systems.  The Highwood River also supports a healthy resident population of mountain 
whitefish, which is a favourite species for local anglers.  Other sport species include bull trout, cutthroat 
trout, and brook trout, which are known to inhabit primarily the upper reaches of these rivers. 
 
 The Highwood River also supplies water for many uses including domestic, municipal, 
industrial and agricultural. The major consumptive use is for irrigation water.  Two diversion canals carry 
water from the Highwood River to the Little Bow River basin.   
 
 During the summer months, heavy irrigation demands often deplete the flow in the river 
to the point where fish habitat conditions below the town of High River deteriorate to an unacceptable 
level. The removal of water from a river to the point that habitat is severely reduced constitutes the 
destruction of fish habitat. The Government of Canada has responsibility for the protection of fish habitat 
and has established policies in this regard referred to as the Policy for the Management of Fish Habitat.  
Legislative authority for this policy is found in the Fisheries Act (Canada).  Specifically, Section 35(1) 
states the following: "No person shall carry on any work or undertaking that results in the harmful 
alteration, disruption, or destruction of fish habitat." 
 
 The Applicant has acknowledged that historic water management activities during the 
open-water season on the Highwood River have had a major adverse effect on fish habitat.   In the 
opinion of the Panel, water management practices that lead to such significant adverse environmental 
effects are inconsistent with the intent of the Policy for the Management of Fish Habitat and the principle 
of sustainable development.  Current water management practices that enable water withdrawals and 
diversions under low flow circumstances can not be considered to be sustainable if they result in major 
habitat changes that constitute the harmful alteration, disruption, or destruction of fish habitat.  The Joint 
Review Panel has serious concerns about the existing situation regarding the management of fish habitat 
in the Highwood River, and does not believe it should be considered acceptable to allow the current 
practices to be carried forward into the future.  In short, current water management practices in the 
Highwood River appear to be inconsistent with the federal Fisheries Act and the Policy for the 
Management of Fish Habitat.  The practices are also inconsistent with provincial policies. 
 
 To meet basic human needs for water for consumption, and other social and economic 
needs that provide the basis for the current way of life for basin residents, water has been allocated and 
licensed for various purposes.  It is clear now, and it has been recognized for some time, that the licensed 
use of water in the Highwood basin is inconsistent with sound resource management practices and is not 
protective of fish habitat in a stream that is essential to support a world-class sport fishery. Understanding 
the current status of the water resource provides the basis for considering the complex problems faced in 
managing the resource in the face of competing demands.  
 
 

8.6.3  Over-Allocation in Droughts 
 
 The Panel notes that the Highwood River has been the subject of public concern 
regarding water allocation and management since at least the early 1980’s. Water quality concerns 
associated with the Town of High River treated sewage discharge, fish kills and demands for irrigation 
have been central issues. Recently, outflows from Frank Lake into the Little Bow basin have been of 
concern to the people in the upper Little Bow River. The Highwood River has been the subject of 
intensive examination and study during much of the past two decades.  Unfortunately, the management of 
the Highwood River has proceeded without the benefit of an overall management plan, without the 
benefit of an approved set of management objectives, and without the benefit of a clear understanding of 
how current and future demands will be managed. The Panel concludes that the circumstances found 
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within the basin require that a comprehensive and integrative perspective be adopted to achieve 
sustainable development. 
 
 The Panel also concludes it is important to focus upon the circumstances when more 
extreme events occur, while keeping in mind the typical situation found within the basins where water 
supply is adequate for now.  The Panel is aware that flooding does occur in the basin and it heard 
evidence regarding the recent flood on the Highwood River in 1995.  
 
 In the context of the Application before the Panel, the state that is of particular interest is 
low flows and flows associated with droughts, when water is in short supply and demands are accentuated 
for consumptive and environment requirements. 
 
 During low flows, the Panel believes that the existing licence commitments can not be 
met, and under the priority system, some users would experience serious deficits and social and economic 
hardships. In extreme cases, even domestic and municipal water requirements could be placed at some 
risk.  This is evident from the deficits predicted by the AEP water prediction model for low flow years. 
 
 The licence commitments, when combined with AEP’s operating guidelines, do not 
provide for the IFN to be met. Under low flow conditions the IFN essentially requires all of the natural 
flow. If flows in the Highwood in a very dry year were 3.96 cms (140 cfs), the flow below the diversions 
could be less than 1.42 cms (50 cfs), leaving a very substantial IFN deficit of 2.55 cms (90 cfs) which is 
64.3 per cent short of the IFN.  Such major deficits to the IFN at a critical period would occur even with 
the protection provided by the 1994 Operating Guidelines constraining AEP licensed diversions to Squaw 
Coulee and the Little Bow River.  Licences have been issued that legally entitle the water licence holder 
to divert water for various purposes.  Meeting the IFN under low flows technically means that no water 
would be available for diversion for any purpose, including human consumption.  Meeting basic domestic 
and human consumption requirements and other licence obligations makes it impossible to meet the 
minimum IFN requirements under the South Saskatchewan River Basin Water Management Policy.  The 
Panel believes that failure to meet the IFN is not acceptable in the context of sustainable development or 
the Fisheries Act. It also believes that meeting basic human consumption needs is essential.  The two 
ought not to be played off against each other. 
 
 Past resource allocations require current resource managers to meet basic human 
requirements for drinking water and to honour licensed water rights knowing that in doing so they are 
risking the habitat that supports a world class sport fishery.   In the view of the Panel, the imposition of 
the moratorium on further licences by the Controller in 1977 and again in 1983 reflected a belated 
recognition that the resource had been over-allocated. Without the moratorium, the situation would have 
become even worse. Without remedial action in the basins, the Panel sees no possibility of lifting the 
moratorium.  The Panel also adopts the view that the existing situation in the event of an extremely dry 
year is intolerable and does not reflect sound management of one of our most important resources. 
 
 The need to remediate the existing situation was recognised in 1990. After the 
Highwood River IFN Study was completed in 1991, the AE Planning Director sent a five-page progress 
report (the MacLock letter) on the IFN, Diversion Plan and EIA to all people who had attended previous 
meetings or expressed an interest in the Study.  In the opinion of the Panel, the progress report is central 
to the understanding of the background leading to the current Application before the Panel and the issues 
raised during the hearing. MacLock, in his 1991 letter, highlighted the situation: 
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The analysis undertaken by the TSC and government staff indicated that because 
of the great variability of Highwood river flows over the course of a year and 
from one year to another, it is not possible, with existing management capability, 
to simultaneously meet the IFN in the lower Highwood and the demands of 
consumptive uses licensed to withdraw water from the river…..  To alleviate these 
problems the TSC recommended the following supplemental measures: 
 
1. the implementation of measures to reduce the water supply deficits of existing uses 

reliant on the Little Bow River or Mosquito Creek that are located above and thus 
not supplied from the proposed Little Bow River Reservoir, and, 

 
2. the development of a plan for water management in the Highwood basin that would 

seek means to improve flow and quality conditions in the lower Highwood and 
reduce the water supply deficits of existing licensed irrigation uses. 

 
  The Panel believes that the two conditions contained in the MacLock letter were a clear 
and accurate expression of the public's views, and those views were repeated in the current hearings held 
by the Panel six years later.  The Panel believes that these consistently articulated views from the 
community are the hallmarks of the basic project that the community expected and still expects to be 
developed.  The Panel believes that steps need to be taken to remediate the existing situation, irrespective 
of the current Application. The Panel made the following observations regarding the MacLock letter:  

 
1. The objectives clearly indicate that meeting the IFN and the needs of existing 

licensed water uses were considered requirements of TSC acceptance; 
 

2. It was recognized that without storage within the Highwood River basin it was not 
possible to simultaneously meet the IFN in the lower Highwood, and the licensed 
demands for consumptive uses in the lower Highwood River and the upper Little 
Bow River; 
 

3. The scenario to expand the existing management capability involved development of 
additional storage, which could occur through expansion of the previously developed 
Squaw Coulee Reservoir.  While additional storage was seen by the various parties as 
being promising, the smaller amount of storage being considered at that time had the 
capacity to meet only identified IFN requirements.  At that time, the storage proposed 
to be developed through the expansion of Squaw Coulee would be unable to meet the 
other requirement of fulfilling existing licenced uses; 
 

4. The smaller expansion of Squaw Coulee was not acceptable to all those involved, 
since it did not have the capacity to also meet existing licenced uses, which could 
have been met by a larger reservoir expansion; 
 

5. Expansion of the Squaw Coulee required supplemental measures to improve flow and 
quality conditions in the lower Highwood and reduce the water supply deficits of 
existing licenced irrigation uses;  

 
6. Perhaps most importantly, the precise nature of the supplemental measures that were 

required to make the diversion plan viable were not identified at that time, and were 
not brought forward by APWSS in the current Application; and, 
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 7. Stakeholders anticipated that the Highwood River Basin Water Management Plan 
would be developed in short order.   

 
 The Panel characterises the current situation as unsustainable and potentially serious if 
we see a return of the severe drought conditions that have already been experienced.  Conditions may 
even be more severe in the future. In very dry years when August flows of 3.96 cms (140 cfs) or less 
would be experienced in the Highwood River, the basic criteria of sustainable resource management are 
not met.  The current circumstances in the Highwood basin stand as an example of what can happen when 
a resource is over-allocated.  
 
 In the Panel’s opinion, the subsequent attempts to resolve the water shortages that 
inherently involved trade-offs between criteria that cannot and should not be compromised, were 
fundamentally flawed.  Specifically, the Panel does not believe that it is appropriate to attempt to trade-off 
water rights protected in laws and provincial policies, domestic and municipal water requirements, and 
IFN supported by federal laws. 
 
 

8.6.4  The Proposed Diversion Plans 
 
 The Highwood/Little Bow Project has multi-purpose objectives. To accomplish the 
multi-purpose objectives, specific diversion plans were prepared for the project.  The Diversion Plan is 
based on the predicted preliminary IFN, and the Expanded Diversion Plan was identified to alleviate 
predicted IFN deficits modelled in the examination of the Diversion Plan. 
 
 APWSS used two general criteria to evaluate the effectiveness of proposed diversion 
plans in meeting water demands in the two river basins.  One criterion was the size of deficits to irrigation 
demands, while the other was the ability of the diversion plan to meet instream flow objectives.  A third 
criterion, namely deficits for municipal, industrial and agricultural demands, could have been used but 
such deficits seldom occurred because of the high priority assigned to these demands and their relatively 
small size.  The ability of the system to provide conveyance flows could also have been used as an 
evaluation criterion.  However based on the 0.28 cms (10 cfs) conveyance flows assumed in the model, 
and the high priority assigned to this use, these demands were always met under the Diversion Plan. 
 
 The frequency of major deficit events would increase substantially were the Diversion 
Plan to be implemented.  Along the upper Little Bow River, irrigators would have experienced a three-
fold increase in major drought events had the Diversion Plan been implemented.  The incidence of 
deficits similar to those of 1977 or 1985 would at least double for irrigators in the lower Little Bow River 
or along Mosquito Creek.   Deficits would be almost the norm in the Highwood basin where shortages 
greater than those in 1985 would have occurred in 38 of 39 years. 
 
 The Diversion Plan proposed by the Applicant does not meet the minimum, much less the 
preferred, Preliminary IFN used in the evaluation. If the evaluation had been based on the scientific 
criteria alone, instead of the Preliminary IFN, the results would have been even worse. The Expanded 
Squaw Coulee Reservoir was proposed to overcome these shortfalls in meeting the basic criteria of the 
IFN.  The Expanded Diversion Plan is able to meet the minimum criteria successfully, but would not meet 
the requirements of a more stringent science-based IFN. 
 
 From the interveners’ evidence for low flow conditions, the proposed Diversion Plan 
does not meet the basic project objectives since licence commitments are not met, flows in the Little Bow 
River are inadequate, and the Preliminary IFN for the Highwood River is not met. The proposed operating 
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plan does not respect existing license commitments, and those commitments, if fully exercised, would 
result in most of the water available during low flow being stripped from the Highwood and Little Bow 
rivers to meet consumptive uses.  Both diversion plans represent an improvement of instream conditions 
in the Highwood River from the currently unacceptable situation, but the Diversion Plan would fail to 
meet even the minimum Preliminary IFN fairly frequently.  Irrigation deficits projected under the 
proposed diversion plans are totally unacceptable to those affected.  There is simply no support for a 
diversion plan that makes existing water users worse off as a result of the plan being implemented.  All 
interveners rejected the concept of diversion plans that ignore the existing priority of water rights. 
Interveners also questioned the modelling interpretation that deficits were not serious since the model 
tended to overstate water use based on licensed diversion rates instead of actual use under water 
mastering conditions. 
 
 Most interveners expressed serious reservations about the proposed interim operating 
plan suggested by AEP and adopted by APWSS as a means of getting to the Diversion Plan and 
questioned whether this plan could actually work.  Most felt  that the interim operating plan implied a 
recognition that the Diversion Plan as proposed can not succeed.  In short, interveners indicated their 
opinion that the proposed diversion plans wouldn’t work and would not satisfy the project objectives 
stated by the Applicant. 
 

The Panel concludes that the proposed Diversion Plan fails to remedy the current deficits 
and fails to meet  future needs for water. It would not meet the basic criteria of sustainable development, 
since it would not meet existing licence commitments; it would not meet Preliminary IFN  requirements; 
and it would not meet environmental and consumptive water quality requirements in the Little Bow basin.  
The proposed Expanded Diversion Plan does meet the minimum Preliminary IFN used in the analysis. 
However, it also does not meet the other basic criteria of a sustainable development, since it did not 
contemplate meeting existing license commitments, and it does not meet ecosystem and consumptive 
needs due to the poor water quality associated with low conveyance flows. The Panel finds serious 
concern with the Diversion Plan and the Expanded Diversion Plan.  The Panel concludes that the 
Applicant’s proposed diversion plans are not sustainable and could not remedy the problems that already 
exist. 

 
 

8.6.5  Storage is Required in the Highwood Basin  
 
 There are very few alternatives to deal effectively with the demand for consumptive uses 
of water during low flows.  Demand management is one option. Cancelling existing licence commitments 
and paying compensation, changing current agricultural management practices, and capping future 
population and agricultural growth and development in the basin would be possibilities. There is little or 
no support for these alternatives in the evidence.  
 
 In the context of sustainable development, the Panel concludes that there is a need for 
storage for the Highwood basin.  
 
 The Panel made the following comments regarding the potential role of the Expanded 
Squaw Coulee Reservoir project to meet this need for storage in the basin.  The Panel believes that the 
first priority for consideration of storage is to remediate the current over-allocation of water during low 
flow.  This implies that natural flows in the Highwood River would be maintained to meet IFN 
requirements, and that existing consumptive demands, ignoring any future demands, would be met from 
storage.  In the view of the Panel, the consumptive demands within the upper Little Bow basin and in the 
Squaw Coulee/Mosquito Creek area probably require summer flows of at least  0.85 and 0.57 cms  (30 
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and 20 cfs) respectively and preferably 1.13 to 0.85 cms (40 to 30 cfs).  These flows should provide 
sufficient conveyance flows, provide adequate flows to yield good quality water, and meet domestic, 
municipal and licenced irrigation demands.  Consumptive demands in the lower Highwood River include 
existing licenced users for domestic, agricultural and irrigation purposes.  The proposed Expanded Squaw 
Coulee Reservoir project falls far short of having the capacity to meet these current demands.  It can only 
meet the minimum Preliminary IFN used in the Application, if conveyance flows are reduced to 0.79 cms 
(28 cfs) for both the upper Little Bow and Mosquito Creek combined, and other licensed water uses incur 
various levels of deficit. 
 
 Due to the inherent limitations associated with the proposed diversion plans, there was 
interest in alternative diversion plans predicated  on the development of storage for the Highwood basin.  
Attention focussed on the site of the existing Squaw Coulee Reservoir, but with a reservoir size that was 
larger than the proposed Expanded Squaw Coulee Reservoir.  In its review of the Application and its 
Report of the Pre-Hearing Conference, the Panel directed the proponent to explore Squaw Coulee 
alternatives that could be viewed as sustainable development proposals predicated on compliance with 
instream flow needs, meeting licence requirements and conveyance flows, and meeting identified future 
demands for water. 
 
 

8.6.6  Super Expanded Squaw Coulee Reservoir 
 
 APWSS produced model runs that showed that a Super Expanded Squaw Coulee 
Reservoir with a storage capacity of 16,208 dam3 (13,140 ac-ft) would: 
 

• eliminate all deficits to current and future irrigation, 
• meet 100% Fish Rule Curve values at all times, 
• provide a 0.28 cms (10 cfs) conveyance flow down the Little Bow River and 

Mosquito Creek at all times, and 
• significantly augment flows in the Little Bow River and Mosquito Creek much of the 

time but not to reliably supply 0.85 cms (30 cfs) to these streams. 
 

 A further model run based on an IFN that includes the 80% Fish Rule Curve plus flow 
reservations for temperature and for flushing showed that a Super Expanded Squaw Coulee Reservoir 
with a storage capacity of 16,208 dam3 (13,140 ac-ft) would: 
 

• eliminate all deficits for municipal, industrial and domestic demands, 
• meet all existing water licences, 
• meet the 80% Fish Rule Curve, 
• achieve improved Little Bow (mean deficit of 0.15 cms [5.2 cfs]) and Mosquito 

Creek (mean deficit of 0.07 cms [2.4 cfs]) instream flows, but still below 0.85 and 
0.57 cms (30 and 20 cfs) targets respectively,  

• show small deficits in irrigation expansion downstream of the Little Bow River 
Reservoir (0.46 per cent) and Clear Lake (2.85 per cent), and 

• not support Highwood irrigation expansion since deficits would be on average 48.6 
per  cent. 

 
Most interveners were uncomfortable with the process used by APWSS to involve the 

local public in the development and evaluation of the Expanded and Super Expanded Squaw Coulee 
Reservoir and associated works. However, by the end of the hearing there was a general consensus that 
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additional storage for the Highwood basin was needed to meet the 1991 commitments and to remove the 
acknowledged deficiencies from the current project proposal. There was also recognition that the Super 
Expanded Project seemed to have the capacity to fulfill all original project objectives. 

  
Many interveners acknowledged their sympathy for local residents and their concerns. 

Squaw Coulee and Baker Creek area residents identified a major concern with the proposed location of 
the return canal to the Highwood River. Alternative routings were presented during the hearing to seek to 
mitigate the potential impacts. This included the option of avoiding disturbances in the Baker Creek area 
by replacing a surface canal with a buried pipeline. There was an additional major concern about the 
quality of the water that would be returned to the Highwood River after it had been stored in the reservoir 
for any length of time. 

 
Other concerns expressed about the impacts of the Super Expanded Squaw Coulee 

project related to the possible loss of historic and archaeological sites; the loss of native grasslands; 
disruption to local farming operations; disruptions to local transportation routes; environmental impacts 
on people and wildlife in the Squaw Coulee and Baker Creek areas; and the lack of an up-to-date 
assessment of impacts on new area residents.   

 
Regarding public consultation there was concern expressed about the lack of timely and 

appropriate consultation, the lack of clarity in the information provided, the lack of sufficient time 
allowed for public review, the lack of an adequate EIA, and the lack of a complete assessment of 
alternative storage sites and other alternatives.  

 
It appears that the major drawbacks associated with the Super Expanded project as 

identified by many interveners were its inadequately documented social, economic and environmental 
impacts, the less than comprehensive assessment of alternative storage options, and the weak public 
consultation process for these local residents. 
 
 The Panel concludes that, on the basis of the information currently available to the Panel, 
the Super Expanded Squaw Coulee Reservoir could meet current requirements for water in the basin and 
remedy the currently unsustainable over-allocation of water. The Panel tentatively concludes that the 
modelling currently available shows that the development of storage equivalent to the Super Expanded 
Squaw Coulee Reservoir may fall short of meeting all future water needs while providing sufficient 
protection to the environment. Taking into consideration the need to provide for winter IFN, provision for 
other unforeseen contingencies, and an updated IFN that is solely science-based leads to the conclusion 
that storage may be needed in the future that exceeds the capacity of the Super Expanded Squaw Coulee 
Reservoir. 
 
 The Panel concludes that there is a need to consider a continuum of storage options to 
meet current and future needs. In the view of the Panel, the question is not whether or not the Expanded 
or the Super Expanded project should be built, but rather whether the development of storage such as or 
equivalent to the Super Expanded Squaw Coulee will meet the long term needs in the basin. 
 
 In the opinion of the Panel, the Super Expanded Squaw Coulee Reservoir presents a 
feasible option that appears to meet most project objectives. Further evidence is needed for a Panel to 
come to a final conclusion regarding the Super Expanded Squaw Coulee Reservoir. The Panel agrees with 
the Squaw Coulee and Baker Creek area residents that alternative sites require further investigation and 
consideration. The Panel also agrees that a more in-depth analysis of other water conservation practices 
needs to be done. 
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 Based on evidence presented at the hearing, the Panel identifies the following possible 
evaluation criteria for storage alternatives in the basins.  

 
• Highwood River on-stream storage is not acceptable due to conflicts with fisheries 

requirements.  
 

• Total reservoir capacity must be equivalent to or larger than the Super Expanded 
Squaw Coulee site.  
 

• The cost of developing storage should be equivalent to or less than the Super 
Expanded Squaw Coulee site expressed on a cost/acre foot basis. 
 

• Predicted water quality effects on the Highwood River must not be significant 
adverse effects.  
 

• The outlet to Highwood River from the storage site is above the Little Bow diversion 
at the Town of High River. 

 
• The adverse social and environmental impacts should be less than or equal to those 

associated with the Super Expanded Squaw Coulee Reservoir. 
 
 From the evidence currently available to the Panel, it appears that Squaw Coulee is the 
best single site for creating storage for the Highwood basin, taking into consideration storage capacity, 
location, environmental effects, cost, and water management flexibility. 
  
 The Panel has already concluded that additional storage is required and can be developed 
for the Highwood basin.  The Panel concludes that the Super Expanded Squaw Coulee Reservoir could 
provide sufficient storage to remedy the current situation. As previously stated, the Panel believes that the 
first priority for consideration of storage in the basin is to remediate the current over-allocation of water 
during low flow.  This site would also meet the basic principles of the development of a sustainable water 
resource project, having regard to waters rights, environmental effects, and capacity to meet almost all 
currently identified future demands for water.  Having accepted the need for additional storage for the 
Highwood basin to meet current water demand, the Panel adopts a perspective that a series of storage 
opportunities may ultimately be needed in the basin over the long term to meet future water demand.  In 
this context, the Super Expanded Squaw Coulee Project, and other storage options such as at Tongue 
Creek and Stimson Creek Site 8 are possibilities that need to be examined now. 
 
 

8.6.7  Highwood River Basin Water Management Plan 
  
 During the course of the hearing it became evident that most parties believed that an 
acceptable diversion plan had not been provided by the Applicant.  It also became evident that most 
parties believed further investigation of storage opportunities within the Highwood River basin was 
required before an acceptable diversion plan could be approved.  The failure by the Applicant to resolve 
the issue of the diversion plan and to provide a conclusive solution in response to the need for additional 
storage for the Highwood River basin resulted in many parties looking at the Highwood River Basin 
Water Management Plan (HMP) as the solution to these outstanding issues.   
 
 However, prior to the hearing AEP clearly indicated that it expected the Joint Review 
Panel to deal with the diversion plan and the need for storage for the Highwood River basin before it 
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would initiate the HMP.  AEP acknowledged that the terms of reference for the HMP would be altered 
substantially if the Application is or is not approved.   
 
 In their closing remarks, AEP indicated the water supply issues raised in the hearing that 
would be considered in the proposed HMP.  The specific issues included: fully meeting the Highwood 
River summer instream objective; establishing and meeting the Highwood River winter instream 
objective; providing additional flows in the Little Bow basin to benefit the Little Bow River and 
Mosquito Creek water quality; and water supplies for future uses along the Highwood River.  Within the 
context of the HMP, AEP identified some measures that could be considered to address these issues.  
Specifically, AEP identified the following measures: the expansion of storage at Squaw Coulee and other 
storage opportunities in the Highwood River basin; instream works to improve fish habitat; and non-
structural actions such as water right transfers. 
 
 The Panel has a number of concerns regarding the deferral of consideration of the 
diversion plans and the need for storage to the HMP.  The Panel believes that the proper operation of 
diversion works on the Highwood River is fundamental to the public interest.  The evidence before the 
Panel is compelling with respect to the need to resolve water management issues associated with low flow 
in the Highwood River.  Diversion plans compatible with the concept of sustainable development are 
required, and given the three criteria adopted by the Panel in considering such matters, it is now apparent 
that respecting existing water rights, observing the IFN, and meeting current and future needs will require 
the development of storage for the Highwood basin.   
 
 The Panel believes that addressing the need for storage in the Highwood River basin and 
the associated diversion plans during low flow within the context of the current Application is necessary 
to determine the public interest.  Therefore, the Panel will not defer consideration of these matters to the 
HMP.  In doing so, the Panel fully recognizes that it is adopting an approach to these matters that is 
contrary to the recommendations of some parties during the hearing. The Panel also recognizes that there 
is a public interest in the early resolution of these matters given the lengthy delays that have already 
occurred and a significant investment by all parties in bringing these issues before the Joint Review Panel. 
 
 The Panel acknowledges that there are information deficiencies regarding alternative sites 
and the Super Expanded Squaw Coulee Reservoir that precludes this Panel from coming to a definitive 
conclusion at this time regarding all aspects of the storage potentially available in Squaw Coulee.  
 
 

8.6.8  Required Further Investigations of Storage Options  
 
  The Panel directs APWSS to update the comparative analysis of the potential storage 
sites, including the Super Expanded Squaw Coulee site, Tongue Creek Site 4 and Stimson Creek Site 8, 
and show comparative data regarding environmental, social and economic effects.  The Panel requires 
additional information that is sufficient for a Panel to conclude whether or not the Super Expanded Squaw 
Coulee Project is in the public interest.  Therefore, the Panel further directs APWSS to complete the 
assessment of the environmental, social and economic effects of the Super Expanded Squaw Coulee 
project.  Public consultation is required as an integral part of the further analysis and assessment.  
Particular attention is to be directed toward finding appropriate routes for return flows to the Highwood 
using pipelines, since the Panel sees little merit in the further consideration of a large canal through a 
country residential development when less disruptive equivalent alternatives exist. 
 
 The Panel further requires that the diversion plans for the management of water in the 
Highwood River be revised to meet the basic criteria of a sound water management project.  Specifically, 
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the Panel concludes that the objectives of the revised diversion plans should be to ensure that the science-
based IFN is observed in the Highwood, that existing license commitments are upheld, that flows are 
maintained in both the upper Little Bow River (0.85 to 1.13 cms or 30 to 40 cfs) and lower Mosquito 
Creek (0.57 to 0.85 cms or 20 to 30 cfs), that known future demands are met, and that consideration is 
given for reserving water, if possible, for future requirements that are unknown at this time.  The Panel 
requires that the diversion plans for the Highwood diversion works be revised on the basis of 
incorporating the improved flexibility available as a result of developing storage for the Highwood basin. 
Additional modelling is required to demonstrate the degree to which the above criteria can be met under 
various low flow scenarios. 
 
 The Panel requires that the completed assessment of environmental, social, and economic 
effects for the Super Expanded Squaw Coulee Reservoir, including the comparative analysis of alternative 
storage sites and a revised diversion plan, be filed with the Board within 12 months of the release of this 
decision report.  
 
 The Panel requests that the additional information required to complete the review be 
filed with the NRCB/CEAA and Alberta Environmental Protection.  The Alberta Director of 
Environmental Assessment will then be in a position to confirm that the supplemental information filed 
with the NRCB/CEAA is, in his opinion, suitable for the purposes of further public review of this 
component of the Application.  
 
 The Panel requires that the detailed process plan for completing the Highwood River 
Basin Water Management Plan be filed with the NRCB/CEAA for public discussion and consideration at 
a public hearing that will be needed when the additional information is filed.  The process plan for the 
HMP should be developed recognizing the need for storage.  The Panel believes that the Panel's three 
sustainable development criteria should be considered in developing the detailed process plan.  
  
 Additional criteria suggested by interveners and endorsed by the Panel, include:  
 

 
• The HMP must include the upper Little Bow and lower Mosquito Creek basin.  
• The planning process must strive for balanced and representative public consultation 

with an independent facilitated process.  
• The HMP should require no longer than one year for design and one further year for 

implementation and decision-making.  
• The plan must address all sources of pollutants including non-point agricultural 

sources and Frank Lake outflows.  
• Significant future development in the basin and associated growth and demand for 

water must be anticipated.  
• Fisheries management considerations, including the need for habitat improvement, 

must be addressed.  
• The winter IFN requirements must be addressed.  
• The need for IFN for the Little Bow River and Mosquito Creek must be re-examined. 
• Flood protection and planning must be considered. 
• The role of the Highwood River basin must be considered in the context of the Bow 

River basin. 
 
 The Panel further recommends that the HMP process be initiated at this time.  The Panel 
accepts that the HMP process may extend beyond the time within which the NRCB and the CEAA will be 
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considering the alternative storage sites in context of the Little Bow Project/Highwood Diversion Plan.  
However, the Panel concludes that the consideration of the alternative sites associated with the Highwood 
Diversion Plan should include an understanding of the HMP process.  In order that the NRCB and CEAA 
review process may have regard for the HMP efforts, the Panel requires that APWSS provide a detailed 
update on the HMP at the time it files the completed assessment of the effects of Super Expanded Squaw 
Coulee and alternate storage sites.  The update shall consist of a detailed design and implementation 
progress report that describes the consultation process, stakeholders and their community representation, 
accomplishments to date, objectives and timelines, detailed cost estimates of related consulting studies, 
and schedules for completion within a period of two years. 
 
 

8.6.9  The Little Bow River Reservoir and Clear Lake 
 
 The Panel is deferring the consideration of the diversion plans for the Highwood 
Diversion works until additional information is received. However, the Panel has given consideration to 
whether or not the construction of the Highwood Diversion works and canal, the Little Bow River 
Reservoir, and the diversion works and canal to Clear Lake also need to be deferred pending the 
development of a revised operating plan for the diversion works.  
 
 The Panel made an important distinction between two basic issues presented during the 
hearing:   
 

• Meeting the expansion plans for irrigation, in the lower Little Bow River basin and 
around Clear Lake, through the diversion of water during the spring freshet and times 
of high flow, and storage of this water; and 

 
• Resolving the critical water needs during low flow in the upper Little Bow River 

basin, in the lower Highwood River basin, and in the lower Mosquito Creek basin.  
 
 The Panel has carefully examined the relationship between the operation of the 
Highwood Diversion works and the expansion of irrigation through the proposed Little Bow River 
Reservoir and near Clear Lake.  The Panel believes that consideration can be given to the construction of 
the diversion works and their operation on the basis that the expanded capacity of these diversion works 
will be used to divert and store the spring freshet.  The location and size of the works have been 
determined on the basis of criteria that are relevant to the operation of the works during high flow events.  
Regardless of the operating plan required to guide diversions during low flows, the same size and type of 
works would be required to capture the spring freshet flows.  At low flows in the Highwood River the 
water required for irrigation expansion would be available from storage.  The Panel notes that the 
additional diversion capacity required to convey the spring freshet to support expanded irrigation is not 
used during low flows.  Therefore, the expanded storage capacity in the Little Bow River Reservoir and 
Clear Lake is not relevant to the capacity and operating guidelines required during low flow diversions 
from the Highwood River. 
 
 With the appropriate conditions, the Little Bow River Reservoir and Clear Lake 
components appear to respect riparian rights and water licences, to meet basic environmental criteria, and 
to meet current and future demands for water.  Diverting freshet flows from the Highwood River and 
Mosquito Creek does not infringe upon existing water rights and licences since at that time there is 
enough water to meet all license requirements.  At the time of the freshet, environmental concerns are 
minimal, and the diversion of a fraction of the freshet flow is not expected to have significant adverse 
environmental effects on the Highwood River.  The evidence before the Panel indicates that the three-
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component diversion works, canals, and reservoir are based on meeting existing and future needs that are 
known at this time, and there is no evidence to suggest that they are not capable of meeting the purposes 
for which they are proposed. 
 
 The Panel concluded on a preliminary basis that the Expanded Highwood Diversion 
component, the Little Bow River Reservoir project component and the Clear Lake project component 
could meet the basic characteristics of a sustainable water management project.  The Panel therefore 
considered in a more detailed fashion the social, economic and environmental effects of the construction 
and operation of the Little Bow River Reservoir and related facilities, and the Clear Lake project. 
 
  The Panel is cognizant of the fact that the construction of the Highwood Diversion works 
at High River and the associated canal enlargement, the construction of the Little Bow River Reservoir, 
and the construction of the Mosquito Creek diversion works and canal to Clear Lake will take some time 
to complete.  Depending on when construction commences, the availability of funds and other factors 
such as weather, the construction may take two or three years to complete before an operations plan 
would be required to commission and start operating these works. 
 
 The Panel concludes that there is sufficient time to complete the review of the 
supplemental information regarding storage for the Highwood basin, and to consider revised diversion 
plans, before construction is completed.  
 

The Panel believes that the construction of the three-component project, based on 
detailed consideration of the social, economic, and environmental effects, could proceed at the same time 
as the matters of the additional storage and a diversion plan for low flows are being resolved. 
 
 

8.6.10 Concluding Comments Regarding Water Management 
 
 The Panel has given detailed consideration to the overall nature of water management in 
the Highwood and Little Bow basins. The Little Bow River Reservoir and Clear Lake components appear 
to respect water licenses, to meet basic environmental criteria, and to meet current and future demands for 
water.  On a preliminary basis the Panel concluded that the Expanded Diversion Works, the Little Bow 
River Reservoir and the Clear Lake components do meet the three basic sustainability criteria adopted by 
the Panel.  Therefore, in the opinion of the Panel, the Little Bow River Reservoir and Clear Lake 
components warranted detailed consideration of the social, economic, and environmental effects that 
might occur should the three-component project proceed.   
 
 The proposed diversion plans, however, do not meet the three basic sustainability criteria 
adopted by the Panel.  The Panel finds serious concern with the Diversion Plan and the Expanded 
Diversion Plan, and does not believe that the plans as proposed would be in the public interest. 
 
  The Panel concludes that water storage is required for the Highwood River basin.   
 
 The Panel also considered the potential role of the Expanded Squaw Coulee Reservoir in 
meeting the need for storage.  The Panel concludes that the limited positive benefits provided by the 
smaller expanded storage alternative would fall far short in meeting current demands. Given the limited 
capacity of this proposed reservoir, the Panel has decided not to give further consideration at this time to 
the more detailed aspects of the social, economic, and environmental effects of this small reservoir as 
currently described in the Application. 
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 The Panel believes, after considering various storage sites available in the basin, that 
storage can be developed for the Highwood basin.  The Panel further concludes that the Super Expanded 
Squaw Coulee Reservoir might provide sufficient storage to remedy the current situation.  The Panel 
concludes that the first priority for consideration of storage in the Highwood basin is to remediate the 
current over-allocation of water during low flow.  The Super Expanded Squaw Coulee would meet the 
basic principles of the development of a sustainable water resource project, having regard to water rights, 
environmental effects, and capacity to meet almost all currently identified future demands for water.  
However, at this time, the Panel acknowledges that there are information deficiencies in the evidence and 
deficiencies in the public process involved that preclude this Panel from coming to a definitive conclusion 
regarding the expansion potential and impacts of the storage currently available in Squaw Coulee.   
 
 The Panel defers consideration of the public interest with respect to the Squaw Coulee 
component of the Application pending the receipt of additional information assessing the environmental, 
social, and economic effects of the Super Expanded Squaw Coulee project.  The Panel also defers further 
consideration of the public interest regarding the diversion plans pending receipt of revised diversion 
plans, which may create improved flexibility as a result of developing storage for the Highwood basin.  
The Panel requires the completed assessment of the social, economic, and environmental effects for the 
Super Expanded Squaw Coulee Reservoir, including the comparative analysis of environmental, social 
and economic effects of alternative storage sites, and the revised diversion plans, be filed with the Board 
and CEAA within twelve months of the release of this decision report.  The Panel does not think that it is 
advisable to refer the consideration of additional storage and related matters to the HMP.  The Panel does 
support the idea of an independent third party facilitated process for assisting all parties to work on a 
number of remaining planning issues. 
 
 

8.7  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 three-component project is 
intended to improve water supply through the diversion and storage of water in the proposed Little Bow 
River Reservoir and at Clear Lake during high flows for subsequent release.  The diversion and storage of 
water is intended to support beneficial uses of the water for a variety of purposes.  The proposed three-
component project would also result in a variety of environmental effects, some of which are positive and 
some of which are adverse. 
 

The Panel has considered the environmental effects of the proposed three-component 
project.  Consideration of the environmental effects of the further development of storage in the 
Highwood River basin through the expansion of storage at Squaw Coulee or at some other storage site is 
deferred.  The Panel has considered the environmental effects of the proposed three-component project 
that are relevant to the Panel’s deliberations, particularly water quantity and quality, fisheries, vegetation 
and wildlife, and soils and lands. 
 

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 evidence about historical, current and 
possible future states of the ecosystem found within the lower Highwood River, the upper Little Bow 
River and Mosquito Creek basins and especially the riverine components.  The Panel understands that 
these ecosystems and the aquatic components have been subject to natural stress and numerous impacts 
since settlement and that some of the impacts during drought conditions have been severe.  These 
ecosystems have exhibited resilience in rebounding from many adverse impacts but evidence before the 
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Panel about the past management of scarce water resources suggests that the riverine ecosystems have 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 makes it necessary to recognize that the aquatic 
ecosystem in the lower Highwood River, the upper Little Bow River and Mosquito Creek basins is 
already under pressure.  Whether or not the proposed three-component project can improve the 
sustainability of aquatic ecosystems has been considered by the Panel. 
 

In past decisions, the NRCB has taken the view that examination of potential social, 
economic, and 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 social systems, 
economic systems, and ecosystems. 
 
 The Panel concludes that it would be unwise to review the potential effects of the three-
component before it in any other than a cumulative and basin context. This is particularly the case given 
the historical development of the lower Highwood River, the upper Little Bow River and lower Mosquito 
Creek basins, and the relatively high water demands to which the aquatic ecosystems are subjected.  
 

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.  APWSS, in its 
Application, dealt in detail with potential direct impacts within the immediate project area of the proposed 
Little Bow River Reservoir, the Highwood River diversion works and canal, and the Mosquito Creek 
diversion works and canal.  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 three-component 
project. The effects of changing the flow regime in the upper Little Bow River might be an example of a 
direct effect having potential consequences in the upper Little Bow River 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 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 arrived 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.   
 

Riverine ecosystems are dynamic and will undergo natural stress and 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 regional ecosystem 
from current water demands and the associated risks to individuals and communities were 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 has examined the effects of the proposed three-component project on the 
various components of the regional ecosystem that would be most affected by the project. It has 
considered the effects of the project as a whole in terms of cumulative effects in the Little Bow River, 
lower Mosquito Creek, and lower Highwood River basins.  
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 Environmental effects considered by the Panel associated with operations primarily 
pertain to the diversion of spring freshet flows from the Highwood River to the Little Bow River and 
from Mosquito Creek into Clear Lake, and the storage and use of that water. The main focus of the Panel 
was on the environmental effects of the Little Bow River Reservoir and Clear Lake projects utilizing 
water stored from freshet flows. The Panel has also highlighted the environmental consequences inherent 
in the current situation where the scarce water resource has been over-allocated.  The Panel believes that a 
stable water supply is essential to sustainable development. The importance of more water availability 
from a Highwood River storage site or sites is vital, as there is not enough water to meet current demands 
in the Highwood River during low flow. Therefore, securing sustainable development involves the inter-
relationship between what is best for people and the environment.  

 
The Panel's consideration of environmental effects focused upon the public concerns 

expressed throughout the public hearing regarding water quality and aquatic ecosystems with special 
emphasis on fisheries.  It also focused  on prairie terrestrial ecosystems including vegetation, wildlife, 
soils and land capability.  In examining environmental effects the Panel has had regard for the need to 
enhance water supply while maintaining water quality; the need to conserve existing aquatic, riparian, 
grassland, wetland, and terrestrial ecosystem characteristics; and the need to retain and maintain 
community support and involvement in achieving environmental protection. 
 

The environmental effects of the proposed three-component project are inherently tied to 
the diversion of the spring freshet, since this would determine the flows in the Little Bow River 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 the upper Little Bow River have further effects, 
both positive or negative, on other matters such as the availability of water for use for domestic, 
municipal, stock-watering and irrigation purposes.  Changes in stream flow characteristics can affect 
riverine characteristics and can lead to alterations along the channel that can affect archeological sites, 
adjacent land uses, and other matters. 
 

The Panel notes the extreme variability of both the annual water yields of the Highwood, 
Little Bow, and lower Mosquito Creek basins and the maximum and minimum average weekly stream 
flows.  The Panel concludes that storage can moderate these extreme variations and lead to greater multi-
use options for this valuable natural resource.  The multi-use needs for water include those of human 
settlements, instream flows for aquatic and riparian ecosystems, irrigation of agricultural lands, wildlife, 
recreation, natural areas, industrial use, water conservation, and other demands. Avoiding or reducing 
direct withdrawals from the Highwood River becomes particularly important during low-flow conditions.  
The Panel recognizes that the existing flows are not dependable for sustainable multi-purpose uses.  The 
Panel concludes that the proposed three-component project could provide the necessary storage to better 
manage a significant amount of the available water resources for consumptive and other demands in the 
Little Bow and lower Mosquito Creek basins. 
 

 

8.7.1  Water Quantity 
 

The proposed three-component project would result in improvements in meeting the 
requirements for consumptive uses such as municipal downstream water supply on the Little Bow River 
and irrigation demands at and downstream of the Little Bow River Reservoir and at Clear Lake.  The 
Little Bow River Reservoir and Clear Lake do not have sufficient capacity to store enough water to 
eliminate all risks associated with drought conditions, but the reduction in the degree of risk would 
improve with the storage and management of water.  In capturing the spring freshet the direct physical 
impact on flows within the Little Bow River and the associated implications for the stream bed, channel 
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and aquatic environment are not considered by the Panel to constitute significant adverse environmental 
effects. The Panel fully recognizes the dynamic nature of the riverine environment along the upper Little 
Bow River. The Panel believes the historical variations in flows that characterized the upper Little Bow 
River within each year, and from year to year, are relatively small.  The changes in flows that are 
associated with the operation of the existing diversion works are less than those that would be associated 
with the three-component project should it proceed. 

 
With respect to water quantity in the Highwood River, the Panel concludes that the 

storage features inherent in the proposed three-component project would primarily have a small positive 
or neutral effect on the flows in the Highwood River.  The ability to capture and store water in the Little 
Bow River Reservoir and at Clear Lake for subsequent use could remove part of the low flow demand and 
may result in an improvement in the amount of water available to meet instream flow needs in the 
Highwood River, and related requirements for environmental protection of the aquatic and riparian 
environment. 
 

The Panel heard arguments that the downstream flows in the Highwood River, the Bow 
River, and the flows of the Oldman River below the Oldman River Dam would be affected by the 
operation of the proposed project.  The Panel heard that the Oldman River flows could also be affected by 
water allocations made for instream flow needs, 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 
minor interaction between the two operating regimes of the Oldman River Dam and the proposed project.  
The Panel notes the flows in the Highwood River can only indirectly affect the flows in the Oldman 
River.  Should the project proceed, there are is a slight possibility that the flows in the Oldman River may 
be indirectly affected in a very small way through the interaction between the operating regime of the 
Oldman River Dam and the operating regime of the proposed project. The Panel has considered the 
significance of the indirect effects of the proposed project on flows in the Oldman River below the 
Oldman River Dam. In the opinion of AEP, APWSS, and the Panel the magnitude of the increases or 
decreases in flows would be insignificant. 
 

The SSRB contains many water management structures with their own operational 
regimes that may interact to varying degrees to determine overall management strategies.  The Panel finds 
that the proposed project could have a very small positive effect on downstream flows in the SSRB 
particularly during low flow periods.  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 
Highwood, Little Bow, and lower Mosquito Creek basins. 
 
 

8.7.2  Water Quality 
 
 The Panel stated its concerns regarding the current over-allocation of water in the 
Highwood River and the associated deterioration in available fish habitat during low flow.  The Panel has 
described such circumstances as being intolerable and unsustainable. The Panel expresses an equivalent 
level of concern with respect to the deterioration of water quality currently found in Mosquito Creek and 
the upper Little Bow River.  Mosquito Creek and the upper Little Bow River exhibit polluted water 
quality characteristics at certain times during the year.  Non-point sources of pollution associated with 
increased livestock production are having significant effects on water quality.  Point sources are the 
subject of regulations and a detailed licensing system intended to prevent polluted water quality in 
receiving streams. Treated sewage from local municipalities is adversely affecting surface water quality in 
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the region. Rural and urban sources of pollutants both factor significantly as contributing sources to the 
poor quality of water found in the Little Bow River and Mosquito Creek.  
 
 The Panel is particularly concerned that the benefits associated with the innovative Frank 
Lake wetlands project are being overshadowed by the lack of attention to the need to manage the wetland 
as an effective tertiary treatment system. Ducks Unlimited, as the manager of the wetlands project, 
requires the support and guidance of AEP in responding to the significant increases in effluent loading 
directed into Frank Lake. Far more diligence will be required to effectively balance climatic variations 
and effluent loading.  The Panel views the primary responsibility for immediate corrective action to rest 
squarely with AEP.  AEP encouraged the development of the Frank Lake wetlands project based on 
accepting adequately treated effluent from the Town of High River and Cargill, and their technical 
evaluation of the capacity of Frank Lake to effectively polish the effluent.  There never was, nor should 
there have been, any expectation that the protection of the Highwood River from High River effluent 
discharge would lead to the current circumstance where the residents along the upper Little Bow River 
must cope with pollutants that originate at High River.  The current situation regarding overflow 
discharges from Frank Lake requires immediate remedial action.  
 
 The Panel recommends that AEP complete the evaluation of alternative mitigation 
options to reduce pollutants discharging from Frank Lake to the levels that would have been experienced 
prior to the receipt of effluent from the Town of High River, Cargill, Blackie, or other point sources.  The 
Panel concludes that setting a target of returning water quality discharged from Frank Lake to background 
levels is appropriate and necessary as part of an overall basin-wide water quality initiative.  The Panel 
further recommends that AEP should present a report, the Frank Lake Water Quality Mitigation Plan, to 
the directly affected public, stakeholders and local municipalities.  The Frank Lake Water Quality 
Mitigation Plan should include a description of planned measures, the proposed timing of those measures 
and the expected effects of the proposed efforts to mitigate the adverse effects of Frank Lake discharges. 
 

The potential multi-purpose benefits associated with the Little Bow River Reservoir will 
not be adequately realized without clear action to control current or future sources of pollution in the 
region.  Pollutants discharged throughout the region from various sources will tend to accumulate in the 
proposed reservoir.  The Panel concludes the effects on the reservoir associated with this pollution could 
cause a significant adverse environmental effect.  Past practices that avoided effectively managing the 
various sources of pollution should not be carried forward into the future.  The new reality of a reservoir 
capable of trapping pollutants from sources within the region means that the behavior of those responsible 
for generating and managing the wastes should change.  Only a limited amount time is available before 
the reservoir will become operational. AEP, both rural and urban local municipalities, and local farmers 
and industry should act now to control pollution within the region.  The immediate objective of the 
actions should be to ensure that the existing situation is corrected so that downstream water users no 
longer are the recipients of their neighbors’ wastes. Accomplishing this immediate objective would also 
result in better than predicted water quality in the proposed Little Bow River Reservoir.  The costs 
associated with controlling the pollutants should be borne by those responsible for generating them, 
consistent with the polluter-pays principle.  The water quality in the reservoir should be rated at the 
mesotrophic level to obtain the full range of multi-purpose benefits associated with the significant public 
expenditure involved in creating this project. Continuous water quality monitoring will provide 
information necessary to ensure that regional sources of pollutants are properly managed. 

 
The Panel recommends that AEP, as the regulator of water quality and as the operator of 

the proposed Little Bow River Reservoir, be responsible for leading the Little Bow/Mosquito Creek 
watershed water quality initiative with the goal of achieving and maintaining mesotrophic water quality in 
the Little Bow River Reservoir.  The Panel recommends that this Little Bow River Reservoir Water 
Quality Protection Plan be commenced immediately to ensure the multi-purpose objectives of the 
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proposed Little Bow River Reservoir are realized.  Basin-wide public participation and stakeholder 
involvement will be required to identify and manage point and non-point sources of pollution that could 
adversely affect water quality in the proposed Little Bow River Reservoir. 

 
 During reservoir construction there is potential for impacts due to the introduction of 
sediment or the accidental introduction of toxic materials.  The Panel concludes that the Applicant can 
successfully mitigate these potential impacts. Operating the three-component project under current 1994 
guidelines pending the development of Highwood River basin storage should result in no material 
changes in water quality in the Highwood River, Squaw Coulee Reservoir, Little Bow River, or Mosquito 
Creek.  There may be a seasonal positive impact on water quality in these streams associated with freshet 
flushing.  Water quantity in Clear Lake is expected to be restored in one to two years, depending on the 
availability of Mosquito Creek and Highwood freshet water for diversion.  Water quality in Clear Lake is 
expected to improve over a 3-5 year time frame as residual salinity is reduced through irrigation 
withdrawals.  Hypereutrophic conditions may impair its use for a fishery and recreation. 
 
 Water quality downstream of the Little Bow River Reservoir will be influenced by the 
biochemical and physical effects of impounding water in the reservoir and by the schedule of water 
releases.  Water temperatures, suspended solids and bacterial contamination should all be lower than at 
present.  Phosphorous levels could decrease, prompting a marginal decline in aquatic plant biomass and a 
significant decline in benthic algae, but only if the trophic status of the reservoir can be improved from 
the predicted hypereutrophic status to eutrophic or better.  The Panel recommends that the Frank Lake 
Water Quality Mitigation Plan and the Little Bow River Reservoir Water Quality Protection Plan be 
developed expeditiously and implemented before the reservoir is filled. 
 
 The Little Bow Reservoir itself was not given an impact rating, but the predicted 
hypereutrophic water quality would impair its intended multi-purposes uses for a fishery, recreation, and 
municipal water supply, and irrigation. 
 

Significant adverse impacts to local groundwater are not expected in the vicinity of the 
reservoir, Clear Lake, or upper Little Bow River.  Project implementation requires monitoring for 
groundwater effects in potentially susceptible areas. 

 
The Panel accepts that some incremental mercury contamination of fish will be 

associated with the creation of the proposed Little Bow River Reservoir.  Should the project proceed, the 
Panel would require that the operator, in a manner satisfactory to AEP, monitor and report on mercury 
levels in fish from the reservoir and below the reservoir in the Little Bow River.  The Panel understands 
that AEP, 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, the 
Panel is satisfied that the effects of the project with respect to mercury bioaccumulation in water would 
not lead to significant adverse effects. 
 

Heavy metal concentrations may increase and an appropriate monitoring program is 
required.  Elevated ammonia and low dissolved oxygen in water released from the reservoir can be 
mitigated to some extent by physical aeration of the outlet water.  The Panel would require, should the 
project proceed, that APWSS design the reservoir outlet works and carry out its operations in a manner, 
satisfactory to AEP, that minimizes the potential adverse effects on dissolved oxygen and ammonia levels 
in the Little Bow River.  The Panel concludes that the quality of water in the reservoir will be acceptable 
for recreational uses most of the time with the successful implementation of the Frank Lake Water 
Quality Mitigation Plan and the Little Bow River Reservoir Water Quality Protection Plan. The proposed 
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Little Bow River Reservoir is likely to support a sustainable cool-water fishery under the proposed 
reservoir’s operating plan.  Over the long-term, the Panel expects that the watershed and reservoir will be 
managed to obtain a mesotrophic level of water quality.  

 
The Panel notes that agricultural discharges such as effluent from cattle grazing and 

intensive livestock operations are of concern.  The Panel concludes that these matters, if properly 
regulated, would not constitute a water quality concern.  The Panel has made recommendations regarding 
this matter in the context of watershed protection for the Highwood River, Little Bow River, and 
Mosquito Creek basins.   

 
The Panel has considered the water quality implications of diverting water from 

Mosquito Creek through the proposed canal and into Clear Lake.  The predicted water quality in Clear 
Lake is dependent upon a number of factors present in the watershed.  Of the factors identified, the 
proposed diversion of water from Mosquito Creek into Clear Lake has the potential to have a major 
impact on the water quality in Clear Lake.  Maintaining acceptable water quality in Clear Lake will 
depend upon the rate and quantity of water withdrawn from the lake for irrigation purposes.  If irrigation 
expansion of at least 1,418 ha (3,500 acres) occurs adjacent to Clear Lake, then modelling predicts that 
the water quality in the lake will be acceptable since the water in the lake will be turning over through 
use.  

 
The Panel recommends that a Clear Lake Irrigation Development Plan be prepared.  The 

Panel believes that this plan could provide the framework for identifying private and public sector 
expectations regarding the development of a stable water supply and that addresses the water quality 
issues.  Participants in the preparation of the proposed irrigation development plan should include future 
irrigators, Alberta Agriculture and Rural Development, AEP, and APWSS.  Evidence before the Panel 
clearly indicates that the rate of irrigation expansion in the Clear Lake area will be sufficient to ensure 
that the water is of acceptable quality.  The Panel is confident that the irrigation expansion will occur and 
that the water quality in Clear Lake will be acceptable.  The Panel recognizes the importance to the local 
community of a stabilized water supply in Clear Lake and that to some local residents the presence of any 
water quality in Clear Lake is far better than having no water at all. 
 

With respect to water quality, the Panel concludes that the effects of the proposed project 
would not be adverse in the Highwood River during low flow conditions.  The Panel is also of the opinion 
that the proposed project would not result in significant adverse water quality effects to the Little Bow 
River. The Panel concludes that without clear steps to stop the discharge of poor quality water from Frank 
Lake, water from Frank Lake could contribute to poor water quality in part of the upper Little Bow River 
and in the Little Bow River Reservoir, and reduce the potential of the reservoir for fisheries, recreation, 
and municipal supply purposes.  The Panel accepts the commitment made by AEP during the hearings 
that it would address and rectify the discharge from Frank Lake as a source of pollutants to the Little Bow 
River.  The Frank Lake Water Quality Mitigation Plan and The Little Bow River Reservoir Water Quality 
Protection Plan are intended to protect water quality in the Little Bow River basin. 
 
 

8.7.3  Aquatic Habitat and Fisheries 
 

Fish populations in the Highwood River, the upper Little Bow River, and Mosquito 
Creek have been affected by activities in the watershed over the past decades.  These activities include 
construction and operation of the diversion works for Squaw Coulee and for the upper Little Bow River, 
municipal and domestic water use and effluent disposal, agricultural development and associated water 
withdrawals for irrigation. Major environmental impacts have already occurred from the reduction of 
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habitat in the Highwood River due to water diversions and withdrawals.  The Highwood River supports 
the world class sport fishery in the Bow River. Water management policies require that the proposed 
project be operated to realize potential positive fisheries benefits while meeting overall multi-purpose 
operational objectives.  To the extent that the proposed three-component project avoids low flow 
diversions from the Highwood River, there will be no adverse impact on the habitat available to support 
the fishery in the Highwood River. 
 

An issue that affects the Highwood River fishery is the question of fish screens at the 
diversion works.  Should the project be approved, the Panel would require that the design and 
construction of the diversion works on the Highwood River incorporate fish screens.  The Panel 
recommends that AEP adopt as a general policy the requirement for fish screens on all water diverting 
facilities owned and operated by the Province of Alberta on rivers with significant fisheries. 
 

Should the project proceed, the Panel requires that APWSS, to the satisfaction of AEP, 
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 may be appropriately reflected in the final design and operation of 
the facilities.  APWSS 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 AEP, in 
consultation with the Department of Fisheries and Oceans Canada. 
 

The fisheries mitigation and enhancement plan associated with the three-component 
project, 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 Little Bow River 
Reservoir in the Little Bow River for cool-water species, taking into consideration 
the role of the diversion works on the Highwood River, diversion canal, and 
implications of flow fluctuations for cool-water species; 

 
• the feasibility and desirability of the establishment of a sustainable cool-water fishery 

in the reservoir, particularly pike and walleye, taking into consideration creating 
spawning habitat; the minimum water level and quality that would be required to 
ensure a sustainable fishery; the effect of mercury contamination; and the effect on 
reservoir water quality and fisheries of non-point sources of pollution; 

 
• the feasibility and desirability of managing fisheries downstream of the Little Bow 

River Reservoir, for cool-water species, taking into consideration the flows from the 
Little Bow River Reservoir works, the design of the outlet channel from the reservoir, 
the need for pike spawning habitat below the Little Bow River Reservoir, and the 
water quality discharged to the Little Bow River below the Little Bow River 
Reservoir; 

 
• plans to monitor salmonid entrainment in the Highwood diversions, including an 

assessment of the feasibility of curtailing diversions during the peak of whitefish fry 
downstream migration; 

 
• the feasibility of maintaining a self-sustaining pike fishery in Clear Lake; 
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• 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 APWSS to conduct such further modelling and water 

quality monitoring as is needed to confirm in a manner satisfactory to AEP that water released from the 
reservoir is of sufficient quality to meet water quality and fisheries management objectives established for 
the reach of the Little Bow River above Travers Reservoir. 
 

The federal Department of Fisheries and Ocean's Policy for the Management of Fish 
Habitat provides general guidance on the application of the habitat protection provisions of the Fisheries 
Act, and applies to all projects that have the potential to harmfully affect fish and fish habitats that 
contribute to a fishery. The policy requires that losses to the productive capacity of habitat caused by a 
project must be avoided if possible or balanced by gains elsewhere to ensure no net loss of habitat. The 
long term objective of the policy is to achieve an overall net gain in the productive capacity of fisheries 
habitats. 

 
APWSS stated that the three-component project would result in a net increase in fish 

habitat and the inclusion of Squaw Coulee would result in a further marginal improvement. The Panel 
concludes there is enough uncertainty about the Applicant's predictions to warrant a careful assessment of 
the claim by fisheries regulators when they evaluate the Applicant's completed fisheries mitigation and 
enhancement plan.  
 

The Panel notes the policy of no net loss of productive capacity of fish habitat. The Panel 
recognizes that the Department of Fisheries and Oceans would require the fish habitat compensation 
component of the fisheries mitigation and enhancement plan.  With respect to cool-water fisheries habitat, 
the Panel notes that the area that would be flooded by the Little Bow River Reservoir would replace some 
riverine pike-spawning habitat. The Panel accepts the need to replace this habitat loss to meet the 
requirements of the no-net-loss policy. Therefore, the Panel would require that, should the project 
proceed, the Applicant design and implement a program to establish pike and walleye spawning habitat in 
or above the Little Bow River Reservoir.  In the Panel’s opinion, these mitigation measures could help in 
the compensation for any loss of pike spawning habitat loss due to the creation of the Little Bow River 
Reservoir.  The stabilization and restoration of Clear Lake would result in the net gain in the cool-water 
fisheries habitat in the region. 
 

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. The Panel further concludes that the requirement for fish screens on the diversion works in 
the Highwood River, the re-establishment of a fishery in Clear Lake, and establishment of a reservoir 
fishery could result in a beneficial effect on the fishery resource in Highwood River, upper Little Bow, 
and Mosquito Creek basins. 

 
 

8.7.4  Prairie Environment Vegetation and Wildlife 
 
Expansion of the diversion works at High River to convey 8.50 cms (300 cfs) during the 

freshet instead of the current 2.83 cms (100 cfs) will remove some riparian poplar forest. The increased 
spring diversions are not expected to have significant adverse effects on vegetation and wildlife along the 
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Highwood River below the diversion point. There are, however, environmental effects associated with 
increasing the diversion peak flow to 8.50 cms (300 cfs) down the Little Bow River.  During peak 
discharge 54 ha (133 acres) of grassland and low shrubs would be affected by over bank flooding.  The 
loss of shoreline vegetation would reduce the amount and diversity of habitat available to riparian species. 
Most of the cattails recently established along the upper Little Bow River will likely be lost due to the 
higher peak flows. The loss of cattails will reduce the suitability of the area for waterfowl nesting and 
brood rearing. 

 
Construction of the Little Bow Reservoir will affect 133.4 ha (330 acres) of land, some of 

which is currently in a natural or semi natural state.  Flooding of the reservoir will inundate 885 ha (2,187 
acres) of the Little Bow River valley.  The loss of this large contiguous area of mixed grass prairie is a 
serious matter because little of the mixed grass prairie remains. Flooding will remove about 33 km (20 
mi) of riparian waterfowl staging and nesting habitat, fawning habitat for mule deer, nesting habitat for 
ducks, ferruginous hawks and song birds, in-transit habitat for neo-tropical migrants songbirds, and small 
mammal habitat.  It will reduce prey populations for raptors and mammalian predators such as long tailed 
weasel.  Some limited mitigation of these adverse effects is possible if grassland sites near the reservoir 
are managed to restore native flora and fauna.  

 
The Clear Lake project component will cause habitat loss and the conversion from one 

kind of habitat to another.  Approximately 75 ha (185 acres) of mixed grassland would be eliminated by 
canal construction.  A further 106 ha (262 acres) would be flooded in the wetlands.  The loss of mixed 
grass habitat will adversely effect songbirds, upland sand-pipers, long billed curlews and ferruginous 
hawks among other grassland species.  The Panel concludes that the Clear Lake component of the project 
could substantially compensate for loss of waterfowl habitat on the Little Bow River, but would do so by 
converting a substantial contiguous area of mixed grass prairie and shorebird habitat.  Among the species 
that would be adversely affected, some are rare and endangered. 

 
The Panel recognizes the loss of a contiguous block of mixed grassland must be 

considered a major adverse effect because so little of this native ecoregion remains. The loss of riparian 
habitat must also be given great weight because the biological significance of riparian zones is known to 
be disproportionate to their area. A significant number of prairie birds and mammals require access to 
riparian habitat. 

 
APWSS has offered to create a Habitat Compensation Plan to mitigate these effects. The 

plan would involve preserving as much native grassland as possible around the proposed reservoir and 
managing lands near Clear Lake, and possibly elsewhere, to enhance the value of the habitat. The 
proposal to protect and enhance existing habitat would therefore entail a net loss of habitat area but a gain 
in the value of the preserved habitat, potentially achieving no net loss of habitat, expressed as the product 
of habitat value and area.  

 
The Panel is of the view that the proposal to balance losses of habitat quantity with gains 

in habitat quality would only partially compensate for the loss of grassland and riparian habitat. What is 
lost permanently, even with mitigation, is the potential value of the area inundated or otherwise occupied 
by the project, either as agricultural land or native vegetation. Losses of native vegetation and wildlife 
habitat at the reservoir site and the Clear Lake project are major, long-term adverse impacts of the project 
that can not be fully mitigated. This residual impact would be the unavoidable consequence of a decision 
to go ahead with the project. The Panel will have to weigh this adverse impact against the project's 
benefits in assessing the public interest with respect to the entire Application. 

 
The Panel does not believe it would be feasible to mitigate the loss of habitat area in the 

sense of replacing lost habitat with new habitat, that is, habitat reclaimed from cultivated land, on the 
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scale that would be required for full compensation in this instance. It therefore supports the proposal to 
partially mitigate the loss of native vegetation and wildlife habitat by preserving, enhancing, and perhaps 
adding habitat near Clear Lake and elsewhere. 

 
Should the project be approved, the Panel would require APWSS to implement a Habitat 

Compensation Plan approved by Alberta Environmental Protection.   The goals of the plan should be to: 
 
• Ensure that there are no further losses of native grasslands in the river valley 

associated with the upper Little Bow River; 
 
• Encourage the establishment of riparian shrubs and wildlife cover along the upper 

Little Bow by reducing livestock impacts and other adverse management practices. A 
plan to restore the riparian zone should be developed by APWSS and reviewed and 
approved by Alberta Environmental Protection and Alberta Agriculture, Food & 
Rural Development; 

 
• Achieve no net loss of mixed grassland habitat based on HEP models for a selection 

of wildlife species to be developed or adapted in co-operation with Alberta 
Environmental Assessment and Environment Canada. 

 
 The Panel recommends that the cost of the Habitat Compensation Plan be included in the 
project capital and operating budgets, and be implemented as soon as possible. 

 
As with other mitigation of the proposed project, the Panel wishes to establish goals 

without being too prescriptive about methods so as not to fetter those who must find ways to achieve 
them. The Panel is concerned by APWSS's account of the difficulties it encountered when a comparable 
Habitat Compensation Plan was attempted at Pine Coulee. The Panel believes that the residual 
environmental impacts of the project could be substantially mitigated by a successful compensation plan. 
However, that assumption will only be warranted if an adequate plan is successfully implemented. In 
view of the difficulties encountered at Pine Coulee, the Panel recommends that alternative methods such 
as conservation easements be explored in addition to those suggested in the Application. The Panel also 
supports Environment Canada's request that the compensation areas duplicate to the extent possible the 
topographic and biological features of the lost habitat. If this cannot be done in the immediate vicinity of 
the project, the Panel would support the inclusion of sites further afield. 

 
To underscore the seriousness with which it views the need for the Habitat Compensation 

Plan – should the project be approved, the Panel would require APWSS to report on progress toward a 
compensation plan one year from the release of this decision report. The Panel also believes it is 
appropriate to verify the Application's predictions of low or negligible impact with biological effects 
monitoring and to re-evaluate predictions and management practices if predictions are not borne out. The 
Panel notes the commitment of APWSS to implement a monitoring program as outlined in the EIA. 

 
The Panel believes that some care must be taken to understand the trade-offs that may be 

involved in the alteration of habitat associated with the Application. This is particularly true at Clear Lake 
where duck habitat may be gained at the expense of mixed grass and shorebird habitat. The Panel concurs 
with the Applicant's assessment that the north end of Clear Lake could provide waterfowl habitat and 
would agree with its proposal to manage the area as an enhanced wetland and waterfowl habitat.  The 
Panel would require APWSS to manage the north end of Clear Lake for water fowl and shorebird habitat.  
The Panel further would require that intensive recreational activities in this area be limited during times 
when these species are most prone to disturbance. 
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The Panel agrees with Environment Canada's suggestion to manage the wetlands in the 
area of the Clear Lake canal for shorebird habitat to mitigate the expected loss of shorebird habitat that 
will be the result of lake stabilization.  The Panel will condition the project approval to incorporate this 
mitigation.  The Panel believes that with the co-operation of Ducks Unlimited there will be a significant 
improvement in the waterfowl habitat capability in the area. The Panel also would recommend that a 
Clear Lake Wildlife Management Plan be prepared.  The Panel concludes that this plan would provide the 
framework for identifying expectations regarding the management of wildlife habitat to support the 
variety of species, particularly along the 12 km of the diversion canal.  Participants in the preparation of 
the proposed wildlife management plan might include local land owners, Ducks Unlimited, Environment 
Canada, Fish and Wildlife, and other conservation interests. 
 

 The Panel also agrees with the Applicant that field-oriented guidelines should be 
prepared as a practical means of implementing specific mitigation measures.  Should the project proceed, 
the Panel would require APWSS to prepare a field-oriented operations plan, to the satisfaction of Alberta 
Environmental Protection, to ensure that all personnel involved in the construction and operations of the 
project would be informed of their responsibilities in implementing the environmental mitigation 
undertaken by APWSS. 

 
 
8.7.5  Soils and Land Capability 
 

The Panel notes that irrigation expansion within the Little Bow basin would not be 
limited by the availability of irrigable lands.  
 

The Panel understands that land use classification for irrigated lands is 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. 
 
 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 diversion 
canals, reservoir and Clear Lake to prevent project related salinization of agricultural land in the vicinity 
of the project.  
 
 The Panel confirms its requirement for sustainable use of land resources.  The Applicant 
has proposed groundwater monitoring in the vicinity of the upper Little Bow River and Reservoir, and 
Clear Lake. In the Panel’s view this would be sufficient to detect, at an early stage, changes in 
groundwater levels that might increase the risk of salinization and/or water-logging on adjacent lands.  
The Panel accepts the Applicant’s proposals regarding mitigation and if necessary, compensation for 
lands that may be affected by project-related seepage. 
 
 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 or land-use problems that 
are independent of the project.   
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With respect to soils and land capability, the Panel concludes that should the project 
proceed, the proposed project would not result in significant adverse impacts to soils and land capability 
provided that the mitigation programs, and the conditions of the Panel, are implemented. 

 
The Panel further notes a number of detailed matters raised by the land owners in the 

upper Little Bow and Mosquito Creek areas during the hearing.  The Panel would require that APWSS: 
 
• mitigate the effects on lands adjacent to the River of the increased flow through the 

upper Little Bow River to accommodate flows up to 8.50 cms (300 cfs); and 
 

• monitor water levels in groundwater wells and mitigate any project-related 
groundwater problems experienced by domestic users. 

 

 

8.7.6  Cumulative Environmental Effects  
 
 The environmental effects of the three-component project must be considered in the 
context of the cumulative effects of prior developments and activities in the basins.  
 
 Current baseline conditions in the Little Bow basin bear witness to over a century of 
resource use, not all of it sustainable. In common with much of southern Alberta, the basin has lost most 
of its native grassland vegetation and along with it most of the habitat for prairie animal species that were 
once abundant. Diversions of water from the Highwood River have given the Little Bow River greater 
flows than it had before European settlement, but pollution from several sources has created such poor 
water quality conditions that municipalities have difficulty treating the water. The numerous diversions 
and withdrawals of water from the Highwood River have reduced fish habitat during late summer low 
flow conditions and may have reduced fish habitat in winter. The Panel also understands that land use 
practices near Clear Lake were partially responsible for the lake's disappearance in the dry 1980s. The 
Panel believes that the current over-allocation of water resources (Section 4) and the failure to control 
water pollution (Section 5) place the natural environment, agriculture and the communities that depend on 
water resources at some risk.  Archaeological sites have also been altered in many ways by settlement, 
agriculture, industry and other landscape changes.  This is the environmental context in which the current 
application must be reviewed.  
 
 In this context, the Panel concludes that the first priority for any further development is to 
effect a transition from current unsustainable practices to sustainable practices. Water supply and 
consumptive demands must be brought into balance and this must be achieved without compromising the 
Little Bow River.  The unsustainable burden of pollution from point and non-point sources must be 
curtailed and this effort must be integrated basin-wide. In short, the cumulative effects on the Little Bow 
River of water withdrawals on the one hand and pollution of the river on the other must be understood 
and managed within acceptable limits that reflect the natural capacities of the environment.  
 
 The incremental impacts of the three-component project will include a further loss of 
mixed grassland. In the context of the regional decline of this ecoregion, the impact must be regarded as a 
major adverse effect. The Panel has required a range of mitigation including habitat compensation but 
recognizes that habitat area will be lost; the residual effect is adverse.  As previously stated, the Panel 
believes the residual adverse effects of the project on some species, including some COSEWIC-listed 
species – the burrowing owl, ferruginous hawk, and long-billed curlew, can be reduced to insignificance 
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by a successful habitat compensation plan and appropriate species-specific mitigation.  The Applicant has 
made a commitment to undertake the required mitigation and the Panel requires APWSS to report on 
progress in one year.   
 
 The project alone cannot remedy all of the water shortages in the Little Bow basin, but it 
can improve the water supply. The project alone cannot resolve the basin's water quality problems. The 
Panel notes, however, that the full benefits of the project will only be realized if baseline phosphorous 
loading is curtailed before the reservoir is filled. The Panel has therefore recommended water quality 
mitigation which it believes will improve water quality conditions in the basin. The three-component 
project, with these additional measures, would make better quality water available to residents of the 
Little Bow basin. 
 
 The project will both destroy and create fish habitat. The Panel is confident that the 
Fisheries Mitigation and Enhancement Plan will, at a minimum, ensure compliance with the federal no 
net loss of habitat policy. The quality of the new reservoir habitat can be enhanced if baseline 
phosphorous loading is mitigated and spawning habitat is created. The three-component project will not 
mitigate the cumulative effects of water withdrawals on fisheries habitat in the Highwood River. It will, 
however, set the stage for the completion of upstream storage capable of mitigating those effects, at least 
for the open water season. 
 

Through programs such as the "cows and fish" and other conservation programs, 
attention is already focused on the interaction between cattle grazing and the riverine ecosystem through 
the joint efforts of various participants.  The Panel notes that water quality data indicates high fecal 
coliform levels exist in the upper Little Bow River and Mosquito Creek during the summer and fall that 
largely relate to unrestricted grazing.  The evidence also indicates the critical role played by riparian 
vegetation in the ecosystem, and the need to protect and in some cases restore this important resource.  
Riparian vegetation is important to maintaining diversity within the ecosystem and plays an important 
role in maintaining both aquatic and terrestrial ecosystem components.  Wildlife habitat and vegetation 
mitigation programs associated with the proposed project should involve careful consideration of the 
riparian vegetation.  Fishery management objectives are dependent upon the protection of the watershed, 
especially streambank protection.  While other examples could be noted, the Panel believes that the 
importance of the valued water resources and riverine ecosystem suggests that more effort should be 
devoted to ensuring its long-term integrity.  The Panel recommends, therefore, that the M.D. of Willow 
Creek, the M.D. of Foothills, and the County of Vulcan take a leadership role in focusing the attention of 
basin residents on the importance of protection and maintaining the valued riverine ecosystem. 
 
 The proposed three-component project was not designed to remedy all of the ills of the 
Highwood and Little Bow basins and it is clear to the Panel that it will not mitigate all adverse cumulative 
effects of prior developments and activities.  In this context, many of the anticipated benefits of the 
project can be realized only if the cumulative effects of other activities, particularly those that harm water 
quality, are also addressed.  The Panel, within its jurisdiction, has required that responsible agencies 
mitigate water quality impacts.  In cases where the Panel does not have direct jurisdiction, it has 
recommended mitigation measures to improve the prospects of achieving the anticipated project benefits.  
These are the first steps toward a coordinated basin-wide approach to the management of water resources. 
 
 The three-component project with the proposed mitigation and operated under the 1994 
guidelines will address some of the cumulative impacts of prior development. It will bring water supply in 
line with demand in the lower Little Bow basin, while allowing the expansion of irrigated agriculture.  It 
will not address all irrigation deficits.  It will initiate the process of improving water quality in the basin.  
It will not address the adverse cumulative impact of development on fish habitat in the Highwood River - 
that can only be done with additional storage. In the context of basin-wide water management, the current 
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project is part of the solution. The restoration of Highwood fish habitat requires storage in the Little Bow 
basin to alleviate the need to divert large amounts of water during the irrigation season and storage for the 
upper Highwood to replace the water that must still be diverted to the Little Bow.  
 
  In conclusion, the three-component project with mitigation will have an adverse effect on 
vegetation and wildlife, a near-neutral effect on fish and fisheries, land and soils and a positive 
incremental effect on water supply and water quality.   The Panel also recognizes the residual cumulative 
significant environmental effects that this project will have upon aboriginal historical resources.  Given 
the nature of the anticipated impacts, the Panel does not expect any indirect socio-economic impacts of 
the adverse environmental effects of this project. 
 
 Future development in the basins will be affected by population growth, and limited by 
the availability of water to support further growth.  The Panel reviewed information supplied by the 
Applicant about the potential for further development in the basins and weighed these projections in light 
of known constraints to further growth. 
 
 In deciding that the three-component project is in the public interest, the Panel concluded 
that the cumulative impact of this project and all other existing water uses in the basin would not cause 
additional significant adverse impacts on the aquatic environment of the Little Bow and Highwood river 
basins.  Furthermore, the allocation of sufficient water for 8,090 ha (20,000 acres) of irrigation expansion 
in the Little Bow basin and Clear Lake is consistent with the SSRB Allocation Regulation which served 
to limit the extent of irrigation development in the Bow River basin. 
 
 For the future, the Panel recognizes that increasing demands for water in the Highwood 
and Little Bow River basins is inevitable, especially in terms of municipal growth.  However, the Panel 
has concluded that the establishment of an IFN for the Highwood River and an approved operating plan 
for the project is the best way of ensuring that environmental water requirements are better met in the 
future.  For this reason, the Panel has deferred their decision on the proposed operating plan pending 
refinements to the Highwood IFN and an assessment of opportunities for additional storage for the 
Highwood River basin. 
 
 The Panel has expressed its view that the current level of nutrient and particularly 
phosphorous loading of the Little Bow River is unsustainable and has recommended a basin-wide 
program to reduce the cumulative effects of both point sources and non-point sources, particularly 
agricultural runoff.  In the future, population growth will increase the assimilative demands placed on the 
Frank lake wetlands, particularly if a proposal to divert municipal sewage from Okotoks to High River is 
adopted.  The Panel cautions that the sewage diversion proposal should only be considered if it can be 
demonstrated that Frank Lake can assimilate the added load without increasing loading to the Little Bow 
River.  The Panel is not aware of any specific proposals to site new intensive livestock operations in the 
Little Bow basin or to expand the meat processing industry beyond its recently increased size at this time.  
In the Panel’s view, any additional load to the system would have to be considered very carefully within 
the context of the basin-wide assessment and remediation plan recommended by this Panel.  The Alberta 
government is currently reviewing the regulation of siting of intensive livestock operations.   
 
 

8.8  Social Effects 
 

Lack of a secure and stable water supply in these drought prone basins is, in the opinion 
of the Panel, a major underlying factor affecting the social stability and well being of the residents of the 
basin. 
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A consistent theme throughout the public hearings was the desire to achieve a win-win 

solution to the water management problems in the basin.  This is particularly evident in the concerns 
expressed for the residents along the upper reaches of the Little Bow River.  It was expressed most 
strongly in connection with the need to maintain adequate conveyance flows in the Little Bow River. 
Downstream water users did not want to see their upstream neighbors adversely affected by the proposed 
development.  This concern was demonstrated when project supporters indicated that their support was 
conditional upon the project not adversely affecting their upstream neighbors. This same concern 
extended to the residents along the lower Highwood River and the closely related concern that the fishery 
habitat in the Highwood River be protected.  The manner in which these concerns were expressed 
indicates to the Panel that there is a strong sense of community in the basins and that many residents are 
prepared to put community needs before their individual priorities. 
 

The Panel concludes that, if approved, the proposed project would have positive social 
effects on the area’s municipal districts and counties and the communities within them, and on irrigation 
agriculture and as well as the larger farming community.  A secure and stable water supply would provide 
assured water to local communities and complement their current water supply systems, particularly in 
times of drought and low flows.  Present irrigators would have their uncertainty reduced and would 
experience more stable agricultural productivity.  New irrigators would add investment and employment 
opportunities to the local area.  The negative impacts of drought and crop losses would be reduced in 
frequency.  Recreational use will increase and there will be economic spin-offs from that increase.   
 

The proposed project, with its range of benefits including those of fisheries and 
recreation, would also add to the economy of the area and the stability of the population.  The Panel 
believes the project, if approved, will result in local and regional economic benefits and is persuaded that 
the social stability and quality of life for residents of the region will be increased. 
 

The Panel finds positive social effects of the proposed project in maintaining 
employment, with some possible employment growth, expanded recreation and community stability is 
positive and compelling.  The Panel concludes that the potential social stability of the area must be given 
regard in reaching its overall decision regarding the Application.   The Panel recognizes that the Treaty 7 
First Nations do not view the project as positive for them and believe that it would harm their 
communities.   

 
 

8.8.1  Little Bow Hutterian Brethren 
 

The Panel believes that the relocation to the Little Bow Hutterite Colony is perhaps the 
largest single adverse social impact of the proposed Little Bow River Reservoir development. The Colony 
is home to more than 100 residents who will have to be up-rooted and relocated if the project were to 
proceed.  In Alberta's extensive history of resource development there are very few examples where an 
entire community has been relocated to facilitate the development of a natural resource.  In this case, the 
community being disrupted is relatively unique due to its religious beliefs and cultural practices.  Due to 
these extraordinary circumstances, the Panel has given extensive consideration to the effects of this 
project on the residents of this Colony.   

 
The fact that this Project has been in a planning phase for over 10 years has placed the 

Colony in a peculiar situation.  The effect of the uncertainty surrounding the relocation of the Colony has, 
in itself, had a significant social impact on its residents.  Hutterite colonies are created in the normal 
course of events when circumstances in the founding colony so require.  In this case, the delay in reaching 
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a decision on the Little Bow/Highwood project and the resulting uncertainty has had a material effect on 
the division of the Colony and the development of new housing and agricultural facilities at its current 
location.  To meet the proposed construction schedule, it may be necessary for APWSS and the Colony to 
engage a variety of contracted services to construct the new buildings required and to relocate those 
buildings which can be moved.  Hutterite colonies tend to develop their facilities through direct labor 
provided by Colony members and the involvement of contracted services is not the normal way that 
Colony buildings and facilities are developed. 

 
The Panel recognizes that the various effects on the Hutterite Colony can not be avoided 

if the project is to proceed.  The Panel is aware that there are plans emerging to successfully relocate the 
Colony at an identified site on the Little Bow River and relatively close to the existing Colony site.  
While the successful relocation of the Hutterite Colony would be intended to make the Colony whole 
again, the Panel recognizes that the forced relocation will inevitably involve residual impacts for which 
there can be no compensation.  These unmitigated effects are the direct consequence of the proposed 
project, and are over and above the unquantified effects associated with the uncertainty regarding the need 
to relocate that occurred during the planning of the project.   

 
The Hutterites questioned whether or not APWSS had the authority to build this project 

and whether or not AEP, as the future owner and operator of the works, would be bound by the conditions 
accepted by APWSS. A similar situation also arose during the Pine Coulee Project review. The Panel 
believes that the viewpoint and decision taken then are also applicable to this Project and meet the 
concerns raised by the Interveners. 

 
“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 APWSS are binding 
only on that specific agency; rather, as indicated in the hearing, commitments made by 
APWSS are made on behalf of the Government of Alberta.”  (Pine Coulee Decision 
Report, page 3-3) 

 
Further, the Panel, in drafting the form of approval for Pine Coulee and this Project made 

an effort to use the word “operator” in certain sections rather than proponent, applicant or APWSS. This 
is intended to indicate that AEP was included in the conditions stipulated. 
 

All participants recognize the credibility of the review process depends on the 
implementation of the conditions determined by the Panel.  This issue was raised by the Hutterites and 
other interveners. The NRCB legislation does provide for the Board’s ongoing involvement, on a limited 
basis, even though it has not exercised this aspect of its jurisdiction for previous approvals. The Panel 
encourages the NRCB to take an active role where appropriate.  

 
The Panel accepts this advice from interveners and will require that a report be filed with 

the NRCB on the progress of negotiation with the Hutterites as part of a mitigation progress report within 
one year of the release of this decision report.  The Panel requests that APWSS indicate how and when 
the various matters raised by the Hutterites in their final argument have been dealt with. In particular the 
Panel wishes to be informed on the relocation process and whether or not the appropriate permits and 
licenses have been acquired.  
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Counsel for the Hutterites asked for a number of conditions.  As a general principle the 

Panel points out that almost all of the conditions requested by the Hutterites are normally dealt with by 
other decision-making bodies. In the case of compensation, it could either be the Applicant, the Land 
Compensation Board or the Court; in the case of permits and licenses, it is the body with a particular 
authority; and with respect to water rights and diversion it is the Controller of Water Resources. The 
Panel respects the jurisdiction of these bodies.  Indeed, evidence was heard that these bodies were 
prepared to deal with the Colony in full awareness of the Colony’s contribution to the Project and the 
unique needs involved in their relocation. 

 
 The Hutterian Brethren asked the NRCB to maintain an interest in the negotiations that 
are now under way. The Panel asks both parties to participate in intensive, good faith negotiations and 
recommends that APWSS report the general results to the NRCB within one year.  The Panel further 
recommends that no expropriation proceedings be undertaken during this time and that every effort be 
made to relocate the Colony and its agricultural businesses. 
 
 On easements versus fee simple, the Panel appreciates that the Crown operates in many 
areas of its jurisdiction using easements rather that fee simple.  It also appreciates the Hutterite argument 
that they are willing to provide reasonable easements for the life of the dam and reservoir. The Panel 
believes that these matters are part of the negotiation now on-going between APWSS and the Hutterites 
and should continue to be dealt with there. It would encourage the parties to find an acceptable way of 
meeting each of their legitimate needs. 
 
 On permits, licenses and approvals, the Panel urges all the regulatory bodies involved to 
expedite these after the Hutterites have made the appropriate applications.  The Panel requires that 
APWSS keep the NRCB informed as to both the success and difficulties involved in the various 
applications. The Panel recommends that APWSS assist the Colony wherever possible to obtain these 
necessary approvals. 
 
 The Panel believes that it is reasonable that landowners adjacent to the Little Bow River 
Reservoir retain riparian water rights or be granted water licences to replace these rights.  However it 
leaves the manner and way that this can be done to be included in the negotiation process. The Panel 
accepts the APWSS and AEP information that there are remaining, unallocated irrigation rights that can 
be applied for around the reservoir. The Panel believes that these costs and any possible losses involved 
are properly included in the negotiation.  The Panel does not agree that people who lose lands to the 
Project should be given special irrigation water rights, but it does agree that they should be properly 
compensated and given opportunities to apply for project related benefits. 
 
 The Panel has provided specific comment on the recommendations made by the Colony 
regarding the details of the proposed land acquisition and other matters raised by them.  The Panel 
believes that the successful relocation of the Hutterite Colony will take special care and attention on the 
part of the various parties involved, including APWSS, local jurisdictions, area residents and the Colony 
itself.  
 
 

8.8.2  Transportation 
 
The Public Advisory Committee, with input from the Applicant, dealt extensively over 

several years with the need to provide for replacement roads and roads to accommodate new land uses in 
the immediate vicinity of the proposed Little Bow River Reservoir. 
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The Panel notes, should the project as proposed, with a new road around the south end of 

the reservoir, be approved, that the existing rural road system in the immediate vicinity of the project 
would need to be revised.  The Applicant would need to provide replacement roads and also need to 
accommodate existing uses and potential future needs of water-based recreationalists and non-agricultural 
users. 
 

The Panel has considered the requests of the Applicant, the M.D. District of Willow 
Creek, the County of Vulcan and other participants to provide guidance on the transportation implications 
of the proposed project.  The Panel believes that such matters are normally dealt with in a satisfactory 
manner through consultation between the Applicant and various local parties and authorities.  However, 
in this case such a resolution has not been reached. 

 
The Panel concludes that transportation issues are an important component of the overall 

project that must be resolved to ensure that the long-term public interest is met.   
 

 The Panel has been asked by some affected parties to recommend the best transportation 
development plan for the region from several alternatives offered by APWSS and various public interest 
groups.  However, local municipal governments clearly indicated to the Panel that they felt they were 
both responsible and in the best position to make local decisions regarding local transportation issues.   
They gave no indication that they were prepared to abdicate their responsibility to the Panel with respect 
to transportation route selection.  The local municipalities, in cooperation with Alberta Transportation and 
Utilities, clearly wish to retain responsibility for transportation matters within in their respective areas of 
jurisdiction. 

 
With respect to the East-West regional transportation route directly impacted by the Little 

Bow River Reservoir, the Panel believes it has the jurisdiction to decide on  transportation mitigative 
measures that are directly related to the proposed Little Bow River Reservoir.  However, the Panel 
believes that  secondary route status and routing preferences related to subsequent road upgrading and/or 
construction are  decisions most appropriate for local community residents, the Applicant, the M.D. of 
Willow Creek, the County of Vulcan, and Alberta Transportation and Utilities.  The Panel is not, 
therefore, prepared to impose specific transportation mitigation conditions on the Applicant that would 
prejudice or preclude the decisions that will be made by the appropriate authorities.  However, given the 
extensive evidence presented on this matter, the Panel is prepared to offer specific recommendations that 
may assist in the resolution of the required transportation mitigation decisions. 
 
 Taking all factors into account, the Panel believes that a direct crossing of the proposed 
Little Bow River Reservoir best meets the needs of the community affected the most.  Crossing the 
reservoir requires the construction of a bridge that is capable of passing a major flood that primarily 
originates in the Highwood River basin.  A combination of a bridge and a causeway, similar to the 
solution found at Pine Coulee but with a larger bridge, might provide a more efficient but more expensive 
transportation solution.  The Applicant has not pursued this option due to cost and safety considerations.  
Instead, the Applicant has proposed a new route around the south end of the dam.  This new route places 
the burden of cost and inconvenience on the local municipalities and area residents.  The Panel 
recommends the transportation route directly across the proposed Little Bow River Reservoir.  This 
transportation solution has and would have the support of the Alston community and place the financial 
obligation for mitigation squarely on the shoulders of the Applicant.  The municipal authorities would 
then be responsible for those costs required to ensure appropriate roads lead up to the reservoir crossing. 
This would allow the long-postponed upgrading of the existing secondary highway in the M.D. of Willow 
Creek to proceed. 
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 In the Panel's opinion a direct crossing of the proposed Little Bow River Reservoir at or 
near the location of the existing SH 529 would provide the most effective mitigation of the transportation 
effects of the proposed reservoir.  The Panel has no evidence before it that it is not technically feasible to 
build a causeway/bridge across the proposed reservoir that is safe and capable of passing the predicted 
maximum probable flood of the Little Bow River. Based on the evidence before the Panel this time, it 
appears that the causeway/bridge crossing of the proposed reservoir would cost at least $12 million.  The 
cost of the various alternatives to route traffic around the reservoir are in the range of $4 million to $8 
million.  All of these alternatives are inferior to the direct crossing of the proposed reservoir and impose a 
direct social and financial burden on the community residents directly affected by these alternatives.  The 
Panel concludes that the issue comes down to the price of successfully mitigating this major project 
effect.   
 
 In almost all other aspects of the proposed project the Applicant has identified the best 
mitigative measures available and where equivalent measures were evaluated, lower-cost alternatives 
were selected.  For example, in order to mitigate Diversion Plan impacts on the fishery resource in the 
Highwood River the Applicant has proposed the expansion of the Squaw Coulee Reservoir at a cost of 
over $7 million.  In selecting this proposed mitigative measure, the Applicant has placed priority on the 
effectiveness of the mitigative measure, not its cost.  The Panel believes that similar reasoning should be 
applied to the consideration of mitigation alternatives for transportation impacts. The Panel is also aware 
that a bridge/causeway has been selected in the case of the Pine Coulee Reservoir at considerable extra 
expense to minimize the social effects in that case.  In the Panel’s opinion, the circumstances in the 
current Application are more compelling. 
 
 The Panel believes that mitigation of transportation impacts is the sole responsibility of 
the Alberta government.  The Panel believes that the Applicant attempted to control Little Bow River 
Reservoir construction costs at the direct social and economic expense of the communities affected by 
providing no direct crossing of the proposed reservoir.  Review of alternative routes to provide an east-
west connection appeared to show many new routes that placed the burden of cost and inconvenience on 
local municipalities and area residents and did not meet the transportation needs of the area. 
 
 The Panel directs APWSS to compile and present to all stakeholders further comparative 
information on transportation alternatives including a potential bridge and causeway crossing of the Little 
Bow River Reservoir. 
 
  Furthermore, the Panel recommends that a more comprehensive regional transportation 
plan be created with all municipal, provincial authorities and area resident stakeholders to meet the needs 
of all communities impacted by the Little Bow River Reservoir project. Attention should be focused on 
current community needs and resolving the transportation conflict created by the Little Bow Project. The 
past APWSS public participation strategies restricted successful resolution of the transportation issue. 
  
 Mitigation of construction impacts is required.  For example, during construction of the 
Little Bow River Reservoir, it is required that APWSS implement dust control mechanisms, such as 
oiling, to reduce dust on gravel roads subject to heavy construction traffic and identify construction traffic 
routes that do not conflict with school bus routes or playground areas in local towns. 
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8.8.3  Water Supply and Use 
 
 The Panel believes that implementation of the project would benefit the Town of Vulcan 
in terms of creating a dependable municipal water supply.   Having year-round access to water should 
allow plant operators to pump and treat water as demanded, and should lead to some reduction in 
operating costs.   However, any reduction in water treatment costs will depend on the steps taken to 
resolve the problem of discharges from Frank Lake and steps taken to control and minimize other 
potential upstream sources of pollution. 
 
 The Panel concludes the project could lead to more secure water supplies for municipal 
or domestic water users located at or below the proposed Little Bow River Reservoir.  Water managers 
would have more flexibility in how they meet municipal and domestic water demands.  The Panel 
concludes that the reservoir would cause reduced turbidity in the lower reaches of the Little Bow River so 
that municipal and domestic users could experience some benefits in the form of improved water quality 
and reduced treatment costs.  Since turbidity currently appears to be of greater concern to these 
communities the Panel concludes that project implementation could have some beneficial impacts on 
water users in Carmangay and the three water co-operatives. 
 
  The Panel believes the project could also benefit existing licensed domestic water users.  
The Carmangay Hutterian Brethren withdraw their water at a point downstream of the proposed reservoir 
so they may see reductions in turbidity and lower treatment costs.  This Colony could have a more secure 
water supply as a result of the operating regime for the reservoir.   The Little Bow Hutterian Brethren 
currently withdraw water from the Little Bow River at a location that would be flooded by the reservoir.  
However, since this Colony would have to be relocated, project impacts on their domestic water supply 
will depend on the new location of the Colony.  The replacement site being offered by APWSS is located 
on the Little Bow River downstream from the reservoir. Relocation of the Colony to this site may then 
give them the same domestic water quality benefits that would be experienced by the Carmangay 
Hutterian Brethren. 
 

The Panel agrees that the general relationship between surface water and groundwater in 
the upper Little Bow River basin is that groundwater flows toward the Little Bow River.  Whether or not 
implementation of the project would affect groundwater quantity in specific localized and seasonal 
situations is uncertain but possible.  The Panel concludes that monitoring of water levels in groundwater 
wells is a prudent method for addressing intervener concerns.  The Panel requires that APWSS, to the 
satisfaction of AEP, monitor water levels in groundwater wells and to mitigate any project-related 
groundwater problems experienced by domestic water users.       
 

The Panel concludes that, at a minimum, implementation of the three-component project 
would allow irrigation expansion on 8,090 ha (20,000 acres) and that this would help stabilize and expand 
farm incomes.  The project may also provide a more reliable irrigation water supply to existing irrigators at 
or below the reservoir.  Benefits to unsupported irrigators will depend on a revised diversion plan.  The 
Panel expects the plan would ensure that none of the existing irrigators face higher deficits, especially 
during drought conditions.  The Panel recognizes and accepts the common belief among regional residents 
that increased water storage would support expansion and diversification of the regional agricultural 
economy.   
 

The Panel concludes that Clear Lake area farmers are committed to conversion from 
dryland to irrigation farming and appear aware of the risks regarding the need for timely irrigation 
withdrawals to stabilize water quality in Clear Lake.  The farmers have waited a long time and appear 
ready to assume responsibility to make this component work successfully. 
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The Panel concludes that the costs incurred by farmers around Clear Lake to assess soil 

irrigability demonstrates sufficient commitment to proceed with development of this component of the 
project.  AEP needs to identify more clearly the role of Clear Lake water users in any irrigation “sign up” 
plan.  The Panel recommends that a Clear Lake Irrigation Development Plan be prepared involving local 
farmers, Alberta Agriculture and Rural Development, AEP and APWSS. 

 
The Panel also directs that the north end of Clear Lake be managed for waterfowl and 

shorebird habitat and that intensive recreational activities in this area should be limited during times when 
these species are most prone to disturbance. 
 

The Panel has concluded that development of the three-component project would have a 
positive, long-term impact on recreation in the region, resulting in improvements in the quality of life and 
providing opportunities for economic diversification.  This type of development is consistent with 
sustainable development.   

 
The Panel believes it is in the public interest for APWSS to develop day-use facilities on 

the new reservoir.  This should allow safe access to the reservoir and could minimize potential impacts on 
adjacent landowners by concentrating activities at one or two locations on the reservoir. 

 
The Panel recognizes that, at some time in the future, more intensive recreational 

facilities may be developed on the reservoir and at Clear Lake.  However, APWSS has not proposed the 
development of any such facilities, and the Panel has neither the mandate nor intent of approving any 
intensive recreational development at this time.   The Panel urges the County of Vulcan and the M.D. of 
Willow Creek to adopt area structure plans for both the reservoir and Clear Lake, and to use this process 
to determine the types of recreational development that are appropriate to local residents. 

 
The Panel has reviewed the suggestions made by the Recreational Interests Group to 

modify the construction and operations of the reservoir to maximize the potential for future recreational 
interests.  While these proposals may be technically feasible, the Panel concludes that it would be more 
appropriate for the private sector to seek approval and pay for any shoreline modifications needed to 
support future recreational development.  Such modifications would of course require all the necessary 
approvals from regulatory authorities prior to implementation.  In terms of modifying the reservoir 
operating regime to reduce drawdown, the Panel concludes that the primary goal of the reservoir is to 
store water for consumptive use and that recreational usage would have to accommodate the inevitable 
fluctuations in water levels that would occur from withdrawing water to meet these needs.  The Panel 
concludes that placing constraints on reservoir operations that might limit water supply from the reservoir 
during water shortages is not in the broader public interest.   

 
 

8.8.4  Municipal Wastewater Disposal 
 

Project impacts on municipal sewage treatment and stormwater management practices are 
directly related to the broader issue of project impacts on water quality.  Evidence presented at the hearing 
suggests that the Little Bow River Reservoir would be hypereutrophic, and the resulting water quality 
would adversely affect the reservoir’s ability to sustain a viable fishery, support recreation, or provide 
improved municipal drinking water.  The Panel is hopeful that various efforts will be taken to reduce 
nutrient loads in the Little Bow River and Mosquito Creek, including the development of a basin water 
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quality management strategy to reduce nutrient loads by 60 to 80 per cent. The Panel recommends that 
costs associated with controlling pollutants be borne by those who are responsible for generating them 
and not passed on to downstream residents or the public at large.    
 

The Panel notes the concerns of Little Bow and Highwood river residents related to 
adjacent land use, agriculture cropping and livestock practices, and municipal stormwater and wastewater 
management impacts on downstream water quality.  The Panel believes it is in the public interest to 
address and mitigate point and non-point source pollution impacting water quality.   The Panel believes 
the implementation of a Little Bow River Reservoir Water Quality Protection Plan could lead to basin-
wide water quality solutions. 
 

The Panel is concerned about the water quality in Frank Lake negatively impacting the 
potential Little Bow River Reservoir and current water quality for upper Little Bow water users.  The 
Panel recommends that AEP create a Frank Lake Water Quality Mitigation Plan, which would control 
nutrients from Frank Lake to background levels that existed prior to the receipt of wastewater directed to 
the Lake.  It is further suggested that monitoring results from the Frank Lake Water Quality Mitigation 
Plan be released to the public annually. 

 
In regard to the Town of Nanton, the Panel believes that although existing sewage 

releases may not appear to significantly add to the elevated nutrient concentrations in Mosquito Creek, 
they are adding a nutrient load to the lower reaches of the basin.  The cumulative impact of all nutrient 
releases, including those from various non-point sources, may seriously constrain the ability of the project 
to achieve its stated objectives.  Like all other sources within the basin, Nanton may also have to improve 
the quality of its surface water discharges.  

 

 

8.8.5  Navigation 
 

With respect to the effects of the project on navigable waters, the Panel notes that the 
Little Bow and lower Mosquito Creek basins currently receive little use for canoeing primarily due to low 
flows during most months of the open water season.  The proposed project would create the Little Bow 
River Reservoir, which would be navigable.  It would also stabilize Clear Lake and would enable water-
based recreation and boating.  The diversion structure would continue to create to a barrier to navigation 
at the diversion works on the Highwood River, and the Little Bow River Reservoir outlet works may have 
some effects on flows that may present some degree of navigation concern.  Due to the limited current 
and expected use of the Little Bow River and Mosquito 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 diversion works and the dam 
head-works.  The Panel requires that the Applicant, to the satisfaction of the Department of Fisheries and 
Oceans, establish a safe and convenient portage around the works.  The Panel believes that the diversion 
works and outlet works may present some degree of hazard to canoes or other small craft, but has 
confidence that relevant federal and provincial authorities would ensure that appropriate steps are taken to 
mitigate such effects. 

 
 In regard to including conditions related to navigation in the operating plans for 

the dam and diversion works, the Panel believes that it is not in the public interest to place constraints on 
the project’s ability to store and convey water for consumptive uses.  The Panel believes that, in times of 
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drought, water requirements for municipal, domestic and agricultural use should take precedence over 
navigational and recreational uses, especially since such activities occur so infrequently.  The Panel 
expects that water shortages would tend to occur in late July and August, when normal flows on Mosquito 
Creek and the upper Little Bow River would preclude boating.  Furthermore, including provisions for 
navigational flows could lead to greater recreational usage and increased risks to public safety unless 
landowners remove fencing, canal/river crossings and other obstacles.  To ensure boating safety on the 
reservoir, the Panel supports APWSS’s proposal to close recreational facilities if water levels drop below 
a specified elevation. 
 
  Overall, the Panel expects that the proposed project would have a minor effect on 
navigation on the Little Bow River and Mosquito Creek due to the limited use they receive for such 
purposes. 
 
 

8.8.6  Land Use and Planning 
 
 The Panel believes it is generally appropriate for APWSS to acquire the lands to be 
flooded or impacted by the new reservoir through purchase in fee simple, with certain exceptions.   In this 
way, APWSS can control and minimize the impacts of any future water fluctuations or bank erosion or 
slumping and maintain the maximum flexibility in operating the reservoir.   This means that landowners 
surrounding the reservoir would no longer have a riparian right to water.   The Panel believes that it is in 
the public interest for these adjacent landowners to be able to continue to withdraw water from the 
reservoir for domestic purposes.   The Panel therefore directs APWSS to ensure the legal right to 
domestic water use from the reservoir in the land purchase agreements to be negotiated with landowners 
around the reservoir, should the project be approved. 
 
 The Panel concludes that it is up to APWSS to negotiate compensation and mitigation 
agreements directly with affected landowners, and recognizes that procedures for resolving disputes are 
established elsewhere.   The Panel urges APWSS together with AEP to provide assistance to landowners 
who wish to relocate or transfer existing irrigation licences to other diversion points on lands adjacent to 
the reservoir. 
 
  The Panel encourages APWSS and AEP to enter into agreements with landowners to 
prevent cattle from entering these water bodies, thereby protecting water quality and shoreline habitat.  In 
addition, the Panel encourages landowners to build dugouts on adjacent lands so that livestock would 
have an alternative source of supply. 
 
  In terms of concerns about continued livestock watering in water bodies and the resulting 
disturbances to riparian habitats and water quality, the Panel requires that APWSS develop a detailed plan 
to address these issues along the affected water bodies.  Such a plan should be developed in consultation 
with local landowners and stakeholders and should be reviewed and approved by AEP and Alberta 
Agriculture Food and Rural Development.  The Panel recommends that the funds to cover the 
intermediate and long-term costs of implementing such a plan be included in the capital and operating 
budget for the project.  In addition, responsibility for implementation of the plan should be passed on to 
AEP when project ownership is transferred over from APWSS.   The Panel is aware that there are 
limitations to what APWSS or AEP may do in some cases. 
 
  The Panel believes that to accommodate development of the proposed dam, canals and 
public recreation sites, it is not necessary to revise the current land-use plans of the Town of High River, 
the County of Vulcan and the M.D. of Willow Creek.  These plans provide for public utilities as 
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discretionary land uses and the proposed project components are for public-utility like purposes.  For 
more certainty, if the Panel's view of the current land use by-law is not accurate, then the Panel would 
expect, in the context of Section 619 of the Municipal Government Act, that the lands affected by the 
project be zoned to accommodate the construction and operation of water management facilities as 
described in the Application.  
 

The Panel believes that the best approach for dealing with land management issues is for 
APWSS to deal with individual landowners on a case-by-case basis as these issues arise.  The Panel 
directs APWSS to mitigate or compensate landowners for any damages to structures, fences or stream 
crossings that are in compliance with existing laws and regulations.  The Panel also believes that it is 
appropriate to establish a window of time during which APWSS would be required to address landowner 
concerns.  However, the Panel believes that this window should be for five years after implementation of 
the revised diversion plan rather than five years after project implementation.  The Panel also supports 
APWSS’s proposal to use a third party dispute resolution mechanism. 

 
The Panel also recognizes that many landowners are directly and indirectly affected by 

the proposed project.  Like the Hutterite Colony, these landowners have also experienced disruptions in 
their lives during the planning of this proposed development, and should the project proceed, will again 
experience further disruptions.  They too may experience a loss of some of their lands to the project and, 
although compensation is intended to make them whole, they would also feel residual effects for which 
there can be no compensation. 

 
The Panel received evidence regarding the recreational potential of the proposed Little 

Bow River Reservoir.  The reservoir is intended for multi-purpose use, and the Panel concludes that the 
water quality expected in the reservoir and the operational regime that will be required to obtain the 
proposed project benefits would tend to dampen the recreational potential of the reservoir.  Nevertheless, 
the Panel fully expects that the reservoir would receive recreational use that is likely to increase over time 
due to the relative scarcity of water-based recreation opportunities in the basin.  The Panel concludes that 
it would be prudent to anticipate the need to accommodate various recreational uses in the planning for 
future land uses adjacent to the reservoir.  The Panel agrees with some interveners that the proposed 
reservoir would create recreational opportunities where none previously existed.   

 
The Panel requires that APWSS, as part of its final planning and design phase, prepare an 

area structure plan for the lands in the immediate vicinity of the Little Bow River Reservoir.  Preparation 
of the area structure plan should include a public involvement program to involve where applicable, the 
M.D. of Willow Creek, the County of Vulcan, local communities, interested stakeholders, AEP, Alberta 
Community Development, and landowners in the vicinity of the proposed reservoir. Matters to be 
considered should include the following: 
 

• the basic  road system adjacent to the reservoir and standards to safely and efficiently 
service the existing and future land uses adjacent to the reservoir; 

 
• the use of fragmented parcels that would result from the project; 

 
• the need for  day use areas, boat launching areas, view points, the aboriginal culture 

interpretive area, and other similar features which may arise in the preparation of the 
area structure plan; 
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• preservation and exhibition of areas of historical and archaeological interest, 
including the twin hearth teepee ring, in cooperation with Alberta Community 
Development, Treaty 7 aboriginal people, and other interested parties; 

 
• habitat compensation lands adjacent to the reservoir and the need for environmental 

reserve lands that might be set aside;  
 

• recreation and country residential development; 
 

• mitigation of the conflicts that may arise between the new land-uses and the existing 
agricultural community including air and water pollution or other issues for the lands 
in the vicinity of the reservoir that are to remain under agricultural land uses; and, 

 
• any extra or special administrative infrastructure that may be required and other 

normal items that need to be considered in an area structure plan of this nature. 
 

The Panel requires that APWSS complete this plan and request amendments to the local 
land use by-laws from the M.D. of Willow Creek and the County of Vulcan prior to commencement of 
reservoir operations. 

 
 

8.8.7  Public Safety and Risk 
 

The Panel believes that planning for and protecting public safety is of high priority in 
enabling the three-component project to successfully meet its objectives.  APWSS provided evidence that 
the dam and spillway were designed to accommodate the Probable Maximum Flood and that this provides 
a safety margin such that the probability of a dam failure is extremely small.  The Panel concludes that, 
although the environmental and social impacts of a dam failure would be significant, the potential risk of 
such a failure would be insignificant.  The Panel also concludes that APWSS has considered geotechnical 
and hydrological factors in the design of the dam and other structures so that the potential impacts of the 
environment on the dam and other structures would also be insignificant.  The Panel requires the 
Applicant, their contractors, and future project operators to abide by all safety codes, regulations, 
engineering design standards, and established best management practices relevant to the construction, 
operation, and maintenance of the project. 

 
The Panel is confident that the public’s participation in developing the Emergency 

Response Plan would produce a practical and reliable plan.  The Panel supports the Applicant’s position 
that they would provide compensation for project-caused property damages but not for damages caused 
by natural flood events. 
 
 

8.8.8  Aboriginal Interests and Concerns 
 
The Panel was presented with a series of important issues related to First Nation concerns 

by the Blood Tribe and the Treaty 7 Coalition presentations.  A number of the issues raised are beyond 
the purview or jurisdiction of this Panel.  The First Nations raised issues, which can be categorized in 
three broad areas. 
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• Water rights, allocation, water management, and the impact of this project on the 
Oldman River, which flows through the Peigan Reserve and on the border of the 
Blood Reserve;   

 
• The question of consultation and communication between the Applicant, its 

consultants and other Alberta government departments with the First Nations and the 
adequacy of the archaeological research done and the subsequent mitigation 
proposed; and 

 
• Archaeological sites, their present day meaning to the Treaty 7 aboriginal people, 

their protection, and the impact on the Blackfoot people of losing any or all of those 
sites. 

 
 The Panel is persuaded that this project would have minimal effect on the flows going 
into the lower Little Bow River below Travers Reservoir and from there into the Oldman River, or on 
flows in the lower Highwood River and on into the Bow River.  The Panel accepts AEP’s evidence that 
the apportionment agreement with Saskatchewan will not be measurably affected by this Project. 
 
 The Panel accepts that should the outcome of the long-standing litigation favour the 
Peigan and they receive more water allocation and a prior right to that water than almost all present rights 
holders, sufficient water or an appropriate water management plan can be found or already exists to 
accommodate that eventuality.  The Panel accepts AEP’s most recent modeling information and 
interpretations as reasonable in this regard. 
 
 The Highwood/Little Bow Project, in the Panel’s view, does not materially affect the 
allocation of water in the Oldman and Bow basins.  The Peigan and other possible water demands from 
the Blood and Siksika First Nations could be accommodated in a variety of ways including:  use of 
existing allotments of water not as yet taken for irrigation; use of stored water in the Oldman River Dam; 
reallocation of existing water priorities within the basins in question; or changed or co-operative water 
management practices regarding the sharing of deficits.  The Panel accepts AEP’s argument that any 
shortfalls in water during dry months or years, in either the Bow or Oldman basins, will not be made up 
from the flows or storage connected with this project.  
 
 The Panel does not believe that this project negatively affects the current or future 
economic well being of either the Peigan or Blood First Nations.  Water taken during periods of high flow 
(the spring freshet) and stored can be managed for release during times of low or lower flow.   Storage 
actually provides the Government of Alberta with additional opportunities and tools to manage water for 
all purposes.  The Panel is of the opinion that existing and possible future aboriginal water needs or 
claims may actually have a greater possibility of fulfillment if there is increased water storage in the 
SSRB. 
 
 The Panel feels that it is time for all parties involved to engage in a review of 
communication and consultation requirements relating to all First Nation's and archaeological resources.  
The Historical Resources Act of Alberta presently does not require consultation with Alberta First 
Nations when archaeological work connected with projects is undertaken.  Both groups in the 1995 Pine 
Coulee Hearing and in this hearing raised similar issues regarding consultation and communication as it 
relates to archaeological work.  In fact the Pine Coulee Panel made a similar recommendation in 1995 and 
this Panel is surprised that there has been no serious attention to the problem.  
 
 The Panel feels that the lack of early, consistent and meaningful consultation with the 
Blackfoot First Nations is a serious matter and must be addressed.   APWSS’s archaeological consultant 
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acknowledged that prior consultation had not taken place, nor was it required, when the Historical 
Resources Inventory work was completed.   However, contact was made with both the Blood and the 
Peigan First Nations after the EIA was released, some discussions did take place and field visits, 
involving the proponent, the HRIA consultant, and First Nations’ people, took place in 1997.   In the 
Panel’s view the Treaty 7 First Nations should be included in direct communication and consultation 
regarding any project in their traditional territories that touches places that are of historic or sacred 
importance to them. 
 
 The Panel feels that an on-going communication and consultation mechanism should be 
established with respect to this project.  The Panel is aware that this is not an easy task and there are many 
difficulties involved.  Yet all parties at the Hearing expressed a willingness to meet and talk, to learn from 
each other and to try to reach decisions that would give regard for the legitimate needs of each party.  At a 
minimum, the Panel recommends an all party group be established to oversee any project related activities 
including monitoring of construction, removal of archaeological material, preparation of explanatory or 
educational information, protection of sites and guidance for additional studies or protective actions.  This 
group should consist of the proponent, AEP, ACD, First Nations, local governments and local 
landowners. 
 
 The Panel supports the recommendation that the names of the Old Woman’s Buffalo 
Jump and Squaw Coulee be changed as quickly as possible.  The proponent and ACD agreed that this 
should be done and the First Nations requested it be done.  The names suggested would be Woman’s 
Buffalo Jump and Woman’s Coulee.  This matter has been referred to the appropriate agency and the 
Panel requires that APWSS follow up on that request and inform the NRCB/CEAA about any decisions 
made. 
 
 The Panel has decided to defer consideration of the expansion of the existing reservoir at 
Squaw Coulee pending the receipt of additional information.  The Panel is prepared however to offer the 
following comments with respect to the Woman's Buffalo Jump and Woman's Coulee.  The Panel 
recommends that the Woman’s Buffalo Jump (EcPl 1) (designated as a Provincial Heritage Resource) and 
associated features should be more thoroughly protected.  This site is showing signs of deterioration due 
to erosion and some illegal excavations.  Bison Historical Services Ltd. in their 1997 work indicated that 
information is “sketchy” on the associated sites and the surrounding geographic areas, some of which 
have been designated as having “Significant Historic Resource Potential".  The proponent, ACD and 
AEP, First Nations and local governments and local residents should work together to address this issue. 
 
 The Panel does not accept that an enlargement of storage on Woman’s Coulee (if the 
Super Expanded Squaw Coulee Reservoir was ever approved) should necessarily be considered as a 
major negative visual intrusion on the Woman’s Buffalo site and therefore exclude the future 
consideration of the site. 
 
 The Panel agrees that there will be significant residual adverse environmental effects 
leading to social and cultural losses for aboriginal people, particularly the Blackfoot First Nations, if the 
development of the Little Bow River Reservoir goes ahead.  It also agrees that this loss can not be 
mitigated fully and adds to the loss of other archaeological resources already lost through previous 
changes to the aboriginal traditional lands off the Reserves.   
 
 Agricultural, industrial, recreation and municipal developments in southern Alberta have 
affected a number of prehistoric sites.  The Panel appreciates the arguments advanced by the First Nations 
that continued development in some geographic areas should not take place because this will destroy the 
availability of those places for current and future cultural and spiritual use.  The Panel observes that under 
existing legal arrangements and understandings further water management projects are deemed 
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appropriate and can be in the broader public interest.  However, the losses for First Nations people must 
be acknowledged, resources identified to mitigate and reduce as much of the loss as possible, sites 
preserved wherever possible, and impacts kept to a minimum. 
 
 The Panel believes that it is necessary to provide a broader examination and 
interpretation of the First Nation’s history and occupation in the Little Bow area.  An interpretive area and 
education program needs to be established in that geographic area to document the importance of the area 
and the losses that have occurred because of changes to it and other adjacent areas such as the Pine 
Coulee Reservoir, Travers Reservoir and possibly the Oldman River Dam Reservoir.    
 
 To assist in the interpretation of the loss to aboriginal people, the Panel would require 
extra-ordinary research in a number of areas, if the project is approved. 
 
 The Panel would require that further archaeological work be done in the vicinity of the 
Clear Lake canal.  This should include more intensive examination of the canal route and the area around 
the route as well as the junction point of the canal and the region surrounding it at Mosquito Creek.  The 
proponent and the previously identified groups should prepare a research plan for this and it should 
proceed as soon as possible. 
 
 The Panel would also require that more archaeological work be done on the area in and 
around the confluence of the Little Bow River and Mosquito Creek.  This would include some of the area 
above FSL as well as more intensive examination of the riverine valleys.  The two hearth site (EbPi 51-
52) should be relocated. 
 
 If the project is approved, the Panel would require that a focussed ethnobotanical study 
be undertaken within and around the proposed Little Bow River Reservoir area with regard to identifying 
plants used by First Nations people and clarifying their uses where it is permissible.  This study should 
begin as soon as possible and would require the guidance of ACD. 
 
 The Panel would also recommend that some research attention be given to the issue of 
trails in the area and the Old North Trail in particular, if the project is approved.  An regional overview 
needs to be taken on this subject and then a determination made regarding further research.  The Panel 
observes that if trails are not deliberately searched for, those portions that might remain may never be 
identified.  ACD has already indicated that some work on this issue has been requested. 

 
 The Panel notes the fiduciary obligations of the Crown and the assertion that such 
obligations include ensuring that cultural and religious rights of First Nations people are protected.  The 
Panel particularly notes the concern regarding the treatment of culturally significant sites.   The Panel 
notes again the Blood position regarding the need to re-evaluate how aboriginal culture and religion are 
viewed and treated.  The Panel realizes that Alberta legislation regarding historical resources has some 
relevance to certain aspects of this concern.  However, the matter is much more complex and pervasive 
than the purview of this legislation or the review of this project. 
  

The Panel heard extensive technical and historic evidence on archaeological resources in 
the area of the confluence of Mosquito Creek and Little Bow River, including detailed questioning and 
discussion about this research and its implications.  The Panel commends APWSS, ACD and their 
consultants for their careful and thorough research work.  It also commends them and the aboriginal 
participants for the way they sought to address the issues of archaeological and historic resources during 
the hearing. 
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The Panel is concerned that the religious, spiritual and cultural significance of the 
archaeological sites at the proposed Little Bow River Reservoir to the aboriginal people be fully 
identified, understood and reflected in the planning and development of the project, should it proceed.  
The Panel accepts that the confluence of the Little Bow River and Mosquito Creek was an important 
meeting place and camping area that has historical and contemporary significance to the interests of the 
aboriginal people. 

 
The Panel notes the reluctance of the aboriginal participants to identify and explain the 

importance and significance of various sites and artifacts for a variety of reasons.  The Panel also notes 
the request to re-evaluate how aboriginal culture and religion are viewed and treated, and the request for a 
maturing process and a commitment to examine existing views and relationships between aboriginal 
people and the dominant culture. 
 

The Panel concludes the presentations made by the elders and Band members are an 
important part of the process.  Protection and recognition of cultural and religious freedoms depends upon 
awareness and understanding.  The aboriginal presentations to the Panel have emphasized that the site of 
the confluence of Mosquito Creek and Little Bow River has special religious, spiritual, and cultural 
significance to the elders. 
 

The Panel is cognizant that the criteria used to assess the significance of the sites at the 
proposed Little Bow River Reservoir area from a research perspective may not reflect the criteria used by 
aboriginal elders.  The Panel also notes that the objective of ACD’s heritage resources program is to 
ensure that significant artifacts are protected and preserved, and that ACD has been working more closely 
with aboriginal people in identifying, assessing, and managing historical impacts associated with 
proposed developments. 
 

The Panel has considered the issue of the entire complex of sites that were found in and 
around Little Bow River Reservoir area and their cultural significance.  The Panel accepts that many of 
the archaeological sites, such as teepee rings and campsites, are common in Alberta. However, the Panel 
notes that further archaeological assessment remains to be completed and that the evidence from the 
aboriginal presentations indicated that, based on their traditional knowledge, the sites contained more 
information than was known to the archaeologists.  The Panel notes that the researchers may not have 
recognized some important features of the sites, and that the aboriginal people have a different 
understanding of the sense of place, the artifacts and their interpretation.  The Panel is concerned that the 
aboriginal people mentioned cultural information not made known to the researchers, and left the Panel 
with the impression that the sites may have more spiritual and religious significance than known or 
understood through the research conducted to date.  The Panel concludes that in the face of uncertainty, a 
more prudent and cautious approach should be taken before any final conclusions are drawn regarding the 
significance of the various camp sites and meeting places found in the vicinity of the confluence of the 
two rivers. In this case, where it is recognized that relatively undisturbed camping areas and summer 
meeting places are becoming more significant at provincial and regional levels, conservative assumptions 
regarding mitigation should be made about them and nearby sites until sufficient evidence has been 
considered to warrant reaching other conclusions. 
 

The Panel has concluded from the evidence currently available, that there is a need to 
require that the Applicant, in a manner satisfactory to ACD, undertake additional archeological research 
and to consult with aboriginal elders. The Panel is not satisfied that the Applicant has made significant 
progress in developing a new way of working together with aboriginal people.  The Panel is prepared to 
put aboriginal people in a position to provide greater influence over the investigative work to be 
undertaken, if the project is to be approved.  
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The Panel heard that, in regard to developments such as the proposed project, all 
significant aspects of the archaeological, prehistoric and historic resources are safeguarded and managed 
through the existing regulatory regime in Alberta.  The activities include identification, designation, and 
where appropriate preservation of significant resources; establishing responsibility for mitigation of 
negative impacts that may be caused by a development; ongoing monitoring; and where required, final 
disposition of artifacts. 

 
The Panel believes that there should be multi-stakeholder aboriginal input to monitor and 

manage the Little Bow River Reservoir and area archaeological resources; including monitoring the 
mitigation process during project construction and subsequent operation, and any future educational or 
spiritual use of either the sites or artifacts.   If the project is approved, the Panel would require the 
development of an aboriginal interpretive area and program as part of the project.  The Panel concludes 
that the aboriginal people should be given the opportunity to lead the development of such a program.  
The Panel is confident that they will use this opportunity to give appropriate treatment to their 
interpretations and sense of loss of an important place at the confluence of Little Bow River and Mosquito 
Creek.  The Panel believes multi-stakeholder aboriginal input should be sought about the interpretive area 
and program nature, development, and management.  Stakeholders would include any Treaty 7 people 
that wish to participate. Others living in the project area  or responsible for it, should play supportive roles 
in facilitating the aboriginal people in their development of the interpretive area and program.  The Panel 
appreciates that a spirit of cooperation will be required to support such a process from ACD, APWSS, the 
operator (AEP), the Public Advisory Committee, and representatives from the M.D. of Willow Creek and 
County of Vulcan, and various communities. 
 

In cases such as the proposed project, the historical resource impact assessment would, in 
the Panel’s opinion, have benefited from a requirement to notify the public, including aboriginal people, 
of the work involved and the results, with appropriate opportunities for consultation.  Therefore, the Panel 
recommends that ACD establish public participation requirements for historical resource impact 
assessments for projects that are consistent with, and complimentary to, similar requirements now 
mandatory for environmental impact assessments in Alberta.   

 
The need to make these changes has been apparent for some time.  While legislative 

authority might ultimately be required, the Panel believes that all parties involved, including the 
proponent and aboriginal people, would be more than willing to cooperate with ACD in initiating a new 
approach to public consultation associated with historic resource impact assessments.  The time for action 
is past due, and failure to incorporate public consultation procedures that are now so common place in 
other aspects of resource development is causing real difficulties in developing trust and respect between 
aboriginal people and those responsible for initiating resource developments. 
 

The Panel received evidence that the Little Bow River Reservoir area was in the 
traditional territory of the Blackfoot Confederacy, which included, among others, the Peigan Nation and 
the Blood Tribe.  The Panel believes that discussions should continue to take place between APWSS, 
ACD and the Treaty 7 aboriginal people about the identification, proper treatment, ownership and use of 
all Little Bow River Reservoir archaeological and historic sites, and artifacts.  The Panel understands that 
such discussions are already taking place and believes that more discussion would be of value to all 
parties.  
 

The Panel notes the assertion of the Peigan Nation and Blood Tribe that the Old North 
Trail was a part of their culture.  The Panel believes that further research would be required to establish its 
location along the Eastern Slopes of the Rocky Mountains and is far beyond the scope of the proposed 
project.  The Panel believes that the testimony before the Panel from both the Peigan Nation and Blood 
Tribe that the Trail passed through or near the Little Bow River Reservoir should be given further 
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consideration by ACD and APWSS to decide whether further investigation is appropriate.  The Panel 
believes that should the Trail be identified in Little Bow River Reservoir area, if required, this matter 
could be properly attended to with appropriate mitigative measures and would not have an effect on the 
project. 
 

The Panel was asked by the Blood Tribe to consider whether or not the two-hearth teepee 
ring could be removed from its present location and moved to ground above the Reservoir.  As noted, 
should the project proceed, the Panel would require that the two-hearth teepee ring be moved to the 
location of the interpretive area to assist in the explanation of the importance of the area to aboriginal 
people.  The Panel believes that with appropriate interpretation the loss associated with flooding this 
former meeting area and campsites at the confluence of the upper Little Bow River and Mosquito Creek 
would be recorded and explained by the Blackfoot Confederacy.  The Panel believes that this loss must be 
considered in a regional context along with the other sites that have been lost to the aboriginal culture.  
The interpretive area and program could include reference to the Pine Coulee Reservoir, Travers 
Reservoir, the Oldman River Reservoir, and other similar locations that have been disturbed as a result of 
various forms of development. 
 

The Panel concludes that if the proposed project were to proceed, it should be clearly 
recognized that it will mean the loss to the aboriginal people of another important feature of the landscape 
that plays a central role in their culture.  Information on the actions and initiatives relating to the 
conditions and recommendations concerning the aboriginal interests would be included in the Mitigation 
Progress Report required by the Panel. 
 
 The Panel is aware that many serious matters with respect to the relationship between 
First Nations’ people and other Albertans and their government have been brought before it. Though the 
Panel is not empowered to resolve many of the issues raised in the presentations from the Blood and 
Peigan First Nations, it would like to offer the following observations.  
 

 The effects of development on the traditional territories of the Blackfoot have taken place 
ever since, if not before, Treaty 7 was signed. Since the earliest days, water projects of various kinds have 
been proposed and built in southern Alberta.   A number of these have been in the Highwood and Little 
Bow river basins.  Most of the lands required for the three-component project are privately held and have 
already been altered in a variety of ways. For example it was stated in evidence that the lands above the 
valley of the Little Bow in the vicinity of the proposed reservoir have been largely farmed to the edge. It 
was also stated by some local people giving evidence at the Hearing that over 40,000 arrowheads and 
other artifacts have been collected by some 70 individuals across southern Alberta. This group also 
identified over 800 discovery sites catalogued by the province through a program developed by ACD 
called the Trace program.  
 

 These examples are provided to indicate that the Panel is aware that considerable change 
has occurred on the lands previously occupied by the Blackfoot.  These changes continue. 
 

 The Peigan litigation with the Province has as its goal the acquisition of a prior water 
right and allocations that might enable the Reserve to develop up to 21,045 ha (52,000 acres) of Reserve 
land. This would make the Peigans one of the largest irrigation operations in the whole SSRB. If more 
acreage was added for the other Treaty 7 Reserves, this would certainly also be the case. Thus it is clear 
that the Peigan value the economic importance and benefits that irrigation development brings, 
particularly if there is a relatively stable supply of water in most years. Such a massive development of 
irrigation agriculture on the Reserve would have profound effects similar to, but likely greater, than those 
discussed in this project.  Even if the Peigan sold or leased these rights to others or had others develop 
their own Reserve acreage, it would involve extensive impacts on land. The Panel makes these 
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observations because in either case water is being sought to provide economic benefits and will involve 
changes to land and land use. 
 

 Treaty 7 First Nations have also dealt with both the loss of many sites and the 
preservation of a few special sites within southern Alberta. Sites such as Writing-on-Stone, Head-
Smashed-In Buffalo Jump and Waterton Park were cited as examples in the Hearing. With proper 
consultation and more archaeological work, the Panel believes that a way should be found to deal with the 
identified losses that this project could entail.   More attention has been recommended for the Woman’s 
Buffalo Jump and campsite.  

 
 

8.8.9  Public Consultation 
 

The Panel draws a number of general project-related conclusions about public 
consultation from the evidence that was presented to it. 

 
There were a number of positive and constructive public consultation aspects to 

developing parts of this project and it benefited greatly from them. This is demonstrated in the planning 
and site selection for the Little Bow River Reservoir and dam and the planning to stabilize Clear Lake and 
develop wetlands. 

 
There were a number of negative effects on the community due to the length of time 

involved and the uncertainty created by delayed and altered commitments.  Some promises were made 
and were not kept.  This lack of consistent follow through in all aspects of the project’s development led 
to some disagreements within the communities involved.  Examples include the discussions around 
transportation routes in the Little Bow River Reservoir area, the agreements with respect to the IFN, and 
the protracted discussions with the Hutterites. 

 
There were a number of noteworthy consultations that have also left a negative legacy. 

This includes the type and level of involvement of First Nations with respect to archaeological sites and 
the involvement of residents around Squaw Coulee and Baker Creek with respect to the proposed 
enlargement of works there. 

 
Some people felt that they were appropriately consulted and they were still supportive of 

one or more project components. These interveners did acknowledge that the public consultation included 
both successful and unsuccessful elements. Others felt that they were not appropriately involved, and 
while they acknowledged that some excellent consultation had indeed occurred, it was not their 
experience and they could not support one or more of the project components. 

 
Many interveners acknowledged that their long-term desire was for a win-win solution to 

the water management issues in the basins and were distressed that all parties had not been consulted to 
the same degree. There was even some wavering of support by people who still saw many components of 
the project positively, due to the differences in public consultation and the lack of the fulfillment of 
certain agreements.  
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8.8.10 Concluding Comment Regarding Social Effects 
 
With respect to social effects, the Panel finds that the proposed project, should it proceed, 

would provide significant and positive social benefits to many residents in the Mosquito Creek and Little 
Bow River basins, with some adverse social effects particularly on Treaty 7 aboriginal people and the 
Hutterian Brethren.  The Panel concludes that the proposed three-component project, through providing a 
secure and stable water supply, would remove a significant barrier affecting the social stability and well 
being of the residents in the basin.  This positive social effect is compelling, in the opinion of the Panel, 
and must be given appropriate weight in reaching any overall conclusions regarding the proposed three-
component project. 
 
 

8.9  Economic Effects 
 
  Despite concerns about the extent to which some project benefits and costs were 
adequately quantified in the economic evaluation, the Panel concludes that, on balance, project benefits 
would exceed costs.  The Panel heard abundant evidence from both APWSS and most interveners that the 
construction of the three-component project would create the water supply conditions necessary to 
stabilize and expand economic and social development in the region.  Construction of the project would 
provide some employment opportunities for regional residents but, more importantly, project operations 
and the resulting irrigation expansion would directly and indirectly lead to a significant increase in 
regional employment and economic activity.  The Panel notes that the stabilizing of Clear Lake and 
creating the new Little Bow River Reservoir would provide new recreational opportunities that would 
further enhance the quality of life in the region, and become a regional tourist attraction.  
 

The Panel’s conclusions concerning the economic effects of the project relate to its 
responsibility for determining whether the proposed project is in the public interest.  A conclusion that the 
project is in the public interest does not commit the Government of Alberta to actually investing public 
funds in the project.  Should the Panel determine that a project is in the public interest, it remains the 
responsibility of the Government of Alberta to actually decide whether an investment of public funds is 
warranted. 

 
The Panel concludes that the proposed project would have significant, positive economic 

effects on communities and residents near High River, near Clear Lake, and the Little Bow River 
Reservoir, should it proceed. The Panel specifically notes that while the quantifiable economic effects of 
the project are favourable, additional non-quantifiable benefits and costs considered by the Panel tend to 
improve the relative economic effects of the project.  The construction and operational effects on the 
economy of the area surrounding the project will be significant and positive should the project proceed. 
 
 

8.10  Other Considerations 
 

The Panel notes that adverse effects are predicted to occur in a number of instances, 
particularly with respect to environmental matters such as the permanent loss of some riverine habitat, the 
loss of native or near native grasslands, changes to land use affecting some plants and animals, and 
potentially poor water quality in Clear Lake and the Little Bow River Reservoir.  The Panel notes that 
there are many positive effects for current irrigators, for new irrigators, for consumptive users of water, 
for recreation, and in terms of creating more stable and viable communities. 
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In many cases, the avoidance or mitigation of adverse effects depend on the successful 

implementation of various required or recommended measures with respect to fisheries, wildlife and 
plants, water quality, habitat enhancement, restoration or preservation, and addressing non-point sources 
of pollution.  A very key factor would be the quick and complete mitigation of Frank Lake as a pollution 
source. 

 
The Panel concludes that the existing social, economic and environmental situation with 

respect to water and water uses is not sustainable and that having no project would likely mean further 
deterioration in water quality and habitat and additional negative effects in the two basins. 

 
The Panel finds that additional storage for the Highwood River basin is required to 

provide for a healthy river ecology, sustained fisheries, and to deal with projected deficits for irrigators on 
the Highwood and Little Bow rivers.  The Panel concludes that the three-component project is in the 
public interest, even without the fourth component – additional storage in the Highwood basin, but would 
be further enhanced by the timely addition of that storage. 

 
On balance, weighing the predicted adverse effects and the positive benefits, the Panel 

concludes that the three-component project is in the public interest and that the adverse effects are an 
acceptable cost to gain the benefits.   

 
8.11  Mitigation Progress Report 

 
During the hearing a number of the participants expressed the concern that once the joint 

NRCB/CEAA review was complete, there would be no process to follow the implementation of the 
undertakings given by APWSS.  There were also a number of items raised where the participants 
expressed an interest in having the NRCB/CEAA remain a source of information respecting the success 
of various proposed mitigative measures.  The Panel has recommended or required a number of plans or 
reports to address the ongoing concerns of the community. The purpose of having this information filed 
with the NRCB/CEAA is so that the information may be maintained in one place and remain accessible to 
those with an interest.  These plans include: 

 
• Frank Lake Water Quality Mitigation Plan (recommended). 
 
• Little Bow River Reservoir Water Quality Protection Plan (recommended). 
 
• Clear Lake Irrigation Development Plan (recommended). 
 
• Clear Lake Wildlife Management Plan (recommended). 
 
• Habitat Compensation Plan (required). 
 
• Report on Hutterite Relocation Process (required). 
 
• Fisheries Mitigation and Enhancement Plan (required). 
 
• Field-Oriented Operations Plan (required). 
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• Information on Transportation Alternatives (required). 
 
• Regional Transportation Plan (recommended). 
 
• Plan to address livestock effects on riparian habitat and water quality (required). 
 
• Area Structure Plan for lands surrounding Little Bow River Reservoir (required). 
 
• Report on the actions taken with regard to the name change for Old Woman’s 

Buffalo Jump and Squaw Coulee (required). 
 
• Actions and initiatives relating to the conditions and recommendations concerning 

the aboriginal interests (required). 
 
 If the project is approved, the Panel would require APWSS to file information on the 
progress of these initiatives through a Mitigation Progress Report.  The Mitigation Progress Report shall 
also provide an update of the construction and implementation of the facilities and mitigation initiatives 
that are referred to in the Approval.  APWSS shall prepare and file this report annually with the NRCB 
until such time as they have fulfilled the conditions of the Approval and have passed authority to AEP for 
the operation of the project-related facilities.   AEP shall prepare and file the report annually with the 
NRCB for a period of five years from the date it assumes authority for the operations of the project-
related facilities.  If the project is approved, the Panel would direct that APWSS and AEP shall provide 
the report directly to the Public Advisory Committee, or its successor, to ensure the exchange of 
information. 
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9. NRCB DECISION RESPECTING THE PUBLIC 
INTEREST AND FEDERAL 
RECOMMENDATIONS 

 
 

9.1 NRCB Decision Respecting the Public Interest 
Regarding the Highwood River Diversion Works, 
Little Bow River Reservoir and Clear Lake 

 
 The Panel began its assessment of the project by making a distinction between diversions 
during the spring freshet and the diversion of water during the balance of the irrigation season.  The 
project provides for meeting the expansion plans for irrigation, in the lower Little Bow River basin and 
around Clear Lake, through the diversion and storage of water during the spring freshet and times of high 
flow.  The Panel concluded on a preliminary basis that the Little Bow River Reservoir project component 
and the Clear Lake project component were examples of projects that could meet the basic characteristics 
of a sustainable water management project.  The proposed expansion of the Highwood River diversion 
structure to the Little Bow River is a necessary part of the Little Bow River Reservoir.  The Panel 
indicated that it was prepared to consider in a more detailed fashion the social, economic and 
environmental effects of the construction and operation of the Little Bow River Reservoir and related 
facilities, and the Clear Lake project. 
 
 The Panel is aware that the construction of the Highwood River diversion works at High 
River and the associated canal enlargement, the construction of the Little Bow River Reservoir, and the 
construction of the Mosquito Creek diversion works and canal to Clear Lake will take some time to 
complete.  Depending on when construction commences, the availability of funds, the receipt of other 
necessary approvals and other factors such as weather, the construction may take two or three years to 
complete before an operations plan would be required. 

 
 The Panel's conclusion is that the proposed Diversion Plan fails to remedy the current 
overallocation of water or meet future needs for water. It does not meet the basic criteria of a sustainable 
development, since it does not contemplate meeting existing licence commitments; it does not meet IFN 
requirements; and it does not meet ecosystem and consumptive needs due to the poor water quality 
associated with low summer flows.  The proposed Expanded Diversion Plan does meet the minimum 
instream flows of the “Preliminary IFN” used in the analysis. However, it also does not meet the other 
basic criteria of a sustainable development, since it does not propose to satisfy existing licence 
commitments, and it does not meet ecosystem and consumption needs due to the poor water quality 
associated with low flows.  The Panel finds serious concern with the Diversion Plan and the Expanded 
Diversion Plan. The Panel concludes that the Applicant’s proposed Diversion Plans are not sustainable 
and would not remedy the problems that already exist. 
 
 In the context of sustainable development, the Panel concludes that there is a need for 
storage for the Highwood basin. There are very limited alternatives to effectively deal with the demand 
for consumptive uses of water during low flows. Demand management is one option. Cancelling existing 
licence commitments and capping future growth and development in the basin would be required. There 
is no support for these alternatives in the evidence.  
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 The Panel concludes that, on the basis of the information currently available, the Super 
Expanded Squaw Coulee Reservoir could meet current requirements for water in the basin and remedy 
the currently unsustainable over-allocation of water. The Panel tentatively concludes that the modelling 
currently available shows that the development of storage equivalent to the Super Expanded Squaw 
Coulee Reservoir falls short of meeting all future water needs while providing sufficient protection to the 
environment. Taking into consideration the need to provide for winter IFN, unforeseen contingencies, and 
an updated IFN that is solely science-based leads the Panel to conclude that storage may be needed that 
exceeds the capacity of the Super Expanded Squaw Coulee Reservoir. 
 
 The Panel believes that there is a need to consider a continuum of storage options to meet 
current and future needs. In the view of the Panel, the question is not whether or not the expanded or the 
Super Expanded project should be built, but rather whether the development of storage such as or 
equivalent to the Super Expanded Squaw Coulee plus other storage projects are needed to meet the long 
term needs in the basin. 
 
 In the opinion of the Panel, the Super Expanded Squaw Coulee Reservoir presents a 
feasible option that appears to meet most project objectives. Further evidence is needed for a Panel to 
come to a final conclusion regarding the Super Expanded Squaw Coulee Reservoir.   The Panel agrees 
with the Squaw Coulee and Baker Creek area residents that the alternatives to the Super Expanded Squaw 
Coulee Reservoir require further investigation and consideration.  The Panel also agrees that a more in-
depth analysis of other water conservation practices also needs to be done. 
 
 The Panel directs APWSS to update the comparative analysis of the sites available for 
meeting the storage needed, including the Super Expanded Squaw Coulee site and the Tongue Creek Site 
4, and show comparative data regarding environmental, social and economic effects.  The Panel requires 
additional information sufficient for a Panel to conclude whether or not the Super Expanded Squaw 
Coulee Project is in the public interest.  Therefore, the Panel further directs APWSS to complete the 
assessment of the environmental, social and economic effects of the Super Expanded Squaw Coulee 
project.  Public consultation is required as an integral part of the further analysis and assessment.  
Particular attention is to be directed toward finding appropriate routes for return flows to the Highwood 
using pipelines, since the Panel sees little merit in the further consideration of a large canal through a 
country residential development when less disruptive equivalent alternatives exist. 
 
 The Panel further requires that the Diversion plans for the management of water in the 
Highwood River basin be revised to meet the basic criteria of a sound water management project. 
Specifically, the Panel believes that the objectives of the revised diversion plans should be to ensure that 
the science-based IFN is observed in the Highwood, that existing licence commitments are upheld, that 
adequate conveyance flows are maintained in both the upper Little Bow River (30-40 cfs) and lower 
Mosquito Creek (20-30 cfs), that known future demands can be met, and that consideration is given for 
reserving water, if possible, for future requirements that are unknown at this time.  The Panel requires that 
the diversion plans for the Highwood diversion works be revised on the basis of incorporating the 
improved flexibility available as a result of developing storage for the Highwood basin. Additional 
modelling is required to demonstrate the degree to which the above criteria can be met under various low 
flow scenarios. 
 
 The Panel requires that the completed assessment of the environmental, social and 
economic effects of the Super Expanded Squaw Coulee Reservoir, including the comparative analysis of 
alternative storage sites and a revised Diversion Plan, be filed with the NRCB/CEAA within 12 months of 
the release of this decision report.  
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 The Panel requests that the additional information required to complete the review be 
filed with the Board, CEAA and the Environmental Assessment Division. The Alberta Director of 
Environmental Assessment will then be in a position to confirm that the supplemental information filed 
with the Board is, in his opinion, suitable for the purposes of further public review of this component of 
the Application.  
 
 The Panel requires that the detailed process plan for developing the Highwood River 
Basin Water Management Plan be filed with the NRCB and CEAA in order that these agencies may have 
regard for the HMP process at a public hearing that will be needed when the additional information is 
filed.  The process plan for the HMP should be developed recognising the need for storage.  
 
 The Board has issued an Order regarding supplemental information.  A copy of the Order 
is found in Appendix C. 
 
 The Panel defers consideration of the Diversion plans for the Highwood River diversion 
works, other than diversions proposed for high flows, until it receives additional information. However, 
the Panel has given consideration to whether or not the construction of the Highwood Diversion works 
and canal, the Little Bow River Reservoir, and the diversion works and canal to Clear Lake also need to 
be deferred pending the development of an optimised operating plan for the diversion works. 
 
 The Panel concludes that the construction of the 3 component project, based on detailed 
consideration of the social, economic, and environmental effects, could proceed at the same time as the 
matter of the diversion plan for low flows is being resolved. 
 

The Panel, pursuant to the Natural Resources Conservation Board Act, is required to 
determine whether in the opinion of the Panel, the proposed Little Bow Water Management Project is in 
the public interest, having regard for the social and economic effects of the project, and the effect on the 
environment.  The Panel has concluded that the proposed Little Bow and Clear Lake components would 
result in positive effects on water quality and quantity; near neutral effects on fish and fisheries and soils 
and land; and adverse effects on vegetation and wildlife.  Some of the adverse effects of the proposed 
project could be mitigated so that the residual project effects on the environment would not be as 
significant.  In the context of cumulative effects, the project represents an overall incremental 
improvement to the current situation.  If the project were to proceed, there would be permanent loss of 
important grasslands and some riverine areas. The Panel concludes that the proposed project would 
provide significant and positive social benefits to the residents of Little Bow and Clear Lake basins, with 
some adverse social effects due to the relocation of the Hutterite colony and the flooding of archeological 
sites.  The proposed project, through providing a secure and stable water supply, would remove a 
significant barrier affecting the social stability and well-being of the residents of the basin.  The Panel 
concludes with respect to economic impacts and the potential for regional income distribution, that the 
construction and operational effects on the economy of the area surrounding the project would be 
significant and positive. The Panel concludes that the benefits of the proposed project tend to improve 
when non-quantifiable effects, such as an increased security of water supply, enhanced flows below the 
reservoir, an increased ability to manage water, and the option value of potentially higher valued water in 
the future are all taken into consideration. 
 
 The Panel has weighed the social, economic and environmental effects of the proposed 
Little Bow and Clear Lake components.  The Panel finds that the social benefits of the proposed project 
are persuasive since the three-component project would substantially remove the lack of a secure and 
stable water supply as a major factor affecting the social stability and well being of the residents of the 
basin. These social benefits are offset to some extent by the negative effects associated with relocating the 
Little Bow Hutterian Brethren and the effects on Aboriginal culture due to the flooding of lands at the 

 
 9 - 3   



 
 

confluence of Mosquito Creek and the Little Bow River. The Panel finds that the economic effects of the 
three-component project in the local area are significant and positive; however, in relation to the Alberta 
public interest such effects are not large when compared to all other economic activity undertaken in 
Alberta.  The Panel finds that the environmental effects of the proposed three-component Project are not 
overly adverse to the public interest.  The net environmental effects of the three-component project, in the 
opinion of the Panel are slightly positive or neutral particularly with respect to water quality, quantity, and 
fisheries. These environmental effects are combined with the residual project effects on vegetation and 
wildlife. Overall, the Panel concludes that the proposed three-component project will not have significant 
adverse environmental effects. The positive social effects of the three-component project, combined with 
the economic benefits, more than compensate for the negative residual environmental effects of the 
project, when mitigative measures are taken into consideration. 
 

The Panel has considered the cumulative nature of the effects of the proposed three-
component Project on the aquatic ecology of the Little Bow River and Mosquito Creek basins and the 
other environmental characteristics of the basin.  In the opinion of the Panel, the upper Little Bow River 
and Mosquito Creek aquatic ecosystem is already at risk due to the various water demands that exist 
within the basin. The proposed project must be considered within the cumulative and regional context of 
other developments in the basin and their synergistic effects.  The Panel has examined the proposed three-
component project within the context of the historical development of these basins and the current 
baseline conditions that characterize the basin.  The Panel concludes that the proposed three-component 
project, including the mitigative measures required should the project proceed, would have little or no 
effect on the ecological conditions of the Highwood River.   In the opinion of the Panel, the storage 
associated with the proposed Clear Lake and Little Bow River Reservoir project could improve the 
sustainability of the Little Bow River, Clear Lake, and Mosquito Creek aquatic ecosystem. 

 
On balance, weighing the predicted adverse effects and the positive benefits, the Panel 

concludes that the three-component project is in the public interest and that the adverse effects are an 
acceptable cost to gain the benefits. 
 
 In the opinion of the Panel, having regard for all the evidence before it, the proposed 
Little Bow and Clear Lake components, subject to certain conditions, are in the public interest having 
regard to the social and economic effects of the project, and the effects of the project on the environment. 
 

The Applicant made the following specific request with respect to the Board’s public 
interest determination: 

 
“The proponent believes that the Little Bow Project is in the public interest and 
seeks an approval of the Board in relation to same.  APWSS does not currently 
propose to build the enlarged Squaw Coulee component but believes that the 
Expanded Project which includes the Little Bow Project and the Squaw Coulee 
component may be in the public interest.  Consequently, APWSS seeks further 
Board approval for the Expanded Project.  If the Board finds that the Little Bow 
Project and the Expanded Project are both in the public interest, the proponent 
seeks a Board recommendation as to which project is preferable with reasons.” 
 

 The Panel concludes that the existing social, economic and environmental situation with 
respect to water and water uses is not sustainable and that having no project would likely mean further 
deterioration and negative effects in the two basins.  The Panel finds that additional storage for the 
Highwood River basin is required to provide for a healthy river ecology, sustained fisheries, and to deal 
with projected deficits for irrigators on the Highwood and Little Bow rivers.  The Panel concludes that the 
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three-component project is in the public interest, even without the fourth component – additional storage 
in the Highwood basin, but would be further enhanced by the timely addition of that storage. 
 
 The Panel has also concluded that the development of storage in the Highwood River 
basin is needed to correct the current over-allocation of water during periods of drought and to provide for 
future needs.  The Panel has requested that the Applicant complete the assessment of the options and 
alternatives to meet storage requirements within twelve months so that a public interest determination on 
that aspect of the Application can be made. 
 
 The Panel notes the numerous commitments of the Applicant to mitigative measures 
contained in the Application and the undertakings given at the hearing.  All the commitments and 
undertakings are an integral part of the proposed project and must be discharged by the Applicant. The 
panel highlights in particular the following commitments and undertakings: 
 

• to operate the reservoir according to the proposed operating plan; 
 
• to mitigate transportation effects at the proposed Little Bow River Reservoir; 
 
• to establish a safe and convenient portage around the facilities; 
 
• to monitor and report on mercury levels in fish; 
 
• to design and operate the Little Bow River Reservoir outlet works to minimize 

impacts on dissolved oxygen and ammonia levels in the Little Bow River; 
 
• to design and construct the Highwood River diversion works to include fish 

screening to prevent fish passage; 
 
• to establish  wetlands capable of supporting waterfowl and wildlife in the Clear Lake 

area; 
 
• to prepare and implement a fisheries mitigation and enhancement plan; 
 
• to create walleye habitat associated with the Little Bow River Reservoir; 
 
• to create pike spawning habitat in the Little Bow River Reservoir; 
 
• to prepare and implement a habitat compensation plan; 
 
• to implement the conservation of native grasslands and carry out related studies; 
 
• to monitor and evaluate the programs discussed in the environmental impact 

assessment as part of the ongoing project mitigation;  
 
• to continue to consult with the affected parties; and 
 
• to protect archaeological resources and mitigate effects where possible, particularly 

regarding the sites found at the Little Bow and Mosquito Creek confluence and to 
consult aboriginal people. 
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 The Panel also notes the Applicant’s commitment to seek the advice, direction, and 
approval of appropriate government department and agencies with respect to the mitigation measures 
contained in the proposed project. The Panel highlights in particular the role and responsibility of Alberta 
Environmental Protection (Controller of Water Resources, Dam Safety, Fish and Wildlife), Alberta 
Community Development, Alberta Agriculture, Food & Rural Development, Alberta Transportation and 
Utilities, Fisheries and Oceans, Environment Canada, the Department of Indian and Northern Affairs 
Canada, the MD of Willow Creek, MD of Foothills, the Town of High River, the County of Vulcan, and 
other local authorities. 
 
 The Panel acknowledges that many of these commitments and undertakings were 
proposed by the Applicant and the Panel concludes that they will be fulfilled in a responsible manner. 
 
 The Panel, to provide additional certainty regarding these matters, has included a number 
of specific conditions in the draft form of Approval (Appendix B). 
 
 The Panel noted earlier that Alberta Public Works, Supply and Services and Alberta 
Environmental Protection are involved in the design, construction, and operations of the proposed project 
and act on behalf of Her Majesty the Queen in Right of Alberta.  The Panel adopts the view that the 
Government of Alberta would be the entity responsible for the design, construction, and operation of the 
proposed project, and that commitments and undertakings made by Alberta Public Works, Supply and 
Services were on behalf of the Government of Alberta. 
 
 
 The Panel also realizes that many of the conditions that the Panel would require to 
be met, should the project be built, would be to the satisfaction of various operating units of AEP 
such as Fish and Wildlife and Controller of Water Resources.  On the surface, there may appear 
to be the potential for a conflict of interest between the responsibility to operate a water control 
structure such as the proposed three-component project, and the various regulatory 
responsibilities of AEP.  The Panel has considered this potential concern which was raised by a 
number of interveners and is satisfied the Panel’s requirements that certain conditions be met to 
the satisfaction of ongoing regulatory authorities is appropriate, since these authorities are 
entrusted to discharge their regulatory duty in accordance with established legislation and public 
policy that binds the Crown.  Independent monitoring will be required by community members 
and other groups. 
 
 The Panel requires APWSS to prepare an annual progress report with respect to the 
implementation of its plans for project mitigation.  This comprehensive Mitigation Progress 
Report should be presented to targeted stakeholders for their information, and filed with the 
NRCB. 
 
 The Panel is prepared to make an order granting an approval for the three-component 
project, with the authorization of the Lieutenant Governor in Council, and subject to the conditions 
contained in the Draft Form of Approval found in Appendix B. 
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9.2 Review Panel Recommendations to the Federal 
Government 

 
 The Panel is required to fulfill the Terms of Reference and mandate established by the 
federal Minister of Environment. 
 
 The Panel has concluded that the proposed Little Bow and Clear Lake components would 
result in positive effects on water quality and quantity; near neutral effects on fish and fisheries and soils 
and land;  and adverse effects on vegetation, wildlife and archaeological sites.  Some of the adverse 
effects of the proposed project could be mitigated so that the residual project effects on the environment 
would not be as significant.  With additional storage for the Highwood basin and a revised diversion plan 
there could be an improvement.   In the context of cumulative effects, the project represents an overall 
incremental improvement to the current situation.  Therefore, the Panel recommends that the Little Bow 
River Reservoir, Highwood Diversion Works and Clear Lake Projects receive regulatory approval from 
the Government of Canada. 
 
 The Panel notes the primary interests of the Government of Canada with respect to the 
effects of the proposed Little Bow River Reservoir and Clear Lake projects pertain to navigation; fisheries 
and fish habitat; migratory birds; vulnerable, threatened or endangered species; and to the concerns and 
interests of aboriginal people. 
 
 The Panel expects that the proposed Little Bow River Reservoir and Clear Lake projects 
would have a minor effect on navigation on the Little Bow River and Mosquito Creek due to the limited 
use they receive for such purposes.  The Panel recommends that the Department of Fisheries and Oceans, 
in considering an application for approval for the proposed diversion works and outlet structures, require 
that the Applicant provide for a convenient means of portage passage around the diversion works and 
require that the works be designed and operated in a manner so as to minimize the risk of navigation 
hazards to the small number of canoeists or other small craft users that might utilize the Little Bow River 
and Mosquito Creek in the vicinity of the proposed works.  The Panel notes that that the proposed Little 
Bow River Reservoir and Clear Lake remain largely unobstructed to boating and that the project includes 
the establishment of boating access facilities. 
 
 With respect to fisheries and fish habitat, the Panel has given detailed consideration to 
these matters and the NRCB approval would contain a number of conditions upon the Applicant to ensure 
that fisheries and fish habitat are appropriately integrated into the design and operation of the proposed 
project.  The Panel believes that the detailed fisheries mitigation and enhancement plan, which the NCRB 
approval would require to be completed, would provide the basis for the Department of Fisheries and 
Oceans to reach final conclusions confirming the no-net-loss and fisheries habitat policy has been fully 
met through the mitigation measures required of the Applicant.  NRCB Approval requires that the 
Applicant complete the fisheries habitat compensation plan required by the Department of Fisheries and 
Oceans, as part of the fisheries mitigation and enhancement plan.  In addition, the Panel recommends that 
the Department of Fisheries and Oceans, along with local residents, take an active role in the development 
and evaluation of the fisheries mitigation and enhancement plan, contributing its expertise and experience 
to ensure the protection and enhancement of the fishery resources of the Little Bow basin. 
 
 With respect to migratory birds, the Panel notes that the loss of mixed grass habitat will 
adversely effect songbirds, upland sand-pipers, long billed curlews and ferruginous hawks among other 
grassland species.  The Panel concludes the Clear Lake component of the project could substantially 
compensate for loss of waterfowl habitat on the Little Bow River, but would do so by converting a 
substantial contiguous area of mixed grass prairie and shorebird habitat.  Among the species that would 
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be adversely affected, some are rare and endangered.  The Panel notes that APWSS proposes that the 
north end of Clear Lake be managed to provide waterfowl habitat and agrees with Environment Canada’s 
suggestion to manage the wetlands in the area of the Clear Lake canal for shorebird habitat.  The Panel 
recommends that Environment Canada work closely with the Applicant and Ducks Unlimited to provide 
its expertise and experience. 
 
 With respect to threatened, rare and endangered species, the Panel concludes that the 
proposed project will not result in any significant adverse environmental effects.  Specific species of 
concern have been identified through the EIA process, and a habitat compensation plan will be prepared 
to mitigate project effects.  The Panel believes that the ferruginous hawk will receive specific attention in 
the mitigation planning to ensure that the residual effects of the project on this species is minimized.  The 
Panel is also satisfied, subject to certain requirements of the Panel, that the effects on the Baird’s sparrow, 
burrowing owls, and other species of concern are mitigated in a satisfactory manner.  The Panel 
recognizes that the project will result in the loss of some grasslands that cannot be replaced. The Panel 
again recommends that Environment Canada support the mitigation planning of the Applicant in an 
advisory capacity, providing expertise and advice that will improve the effectiveness of the mitigation 
measures required by the Panel of the Applicant.  Additional lands may have to be set aside to achieve 
adequate replacement of lost habitat. 
 
 The major project impact on aboriginal concerns involves the loss of special sites and the 
sense of place due to flooding. The Panel understands the following to also be major concerns and interest 
of aboriginal peoples about the effects of the project: 

 
• aboriginal sites and artifacts that are or may be affected by the proposed project are 

located in and around the proposed Little Bow River Reservoir site; 
 

• the proposed Highwood River diversion works would affect flows in the Highwood 
River and the Bow River, and the Oldman River, and could affect  the interests of the 
Blackfoot First Nations and other Treaty 7 Nations;     

 
• aboriginal interests and concerns have been inadequately reflected in the assessment 

of the effects and impacts on this culture of the proposed project due to inappropriate 
consultation. 

 
 Water plays a critical role in southern Alberta, and the Indian reserves in the South 
Saskatchewan basin are associated with water in many ways.  Water management considerations in 
southern Alberta affect, and are influenced by, the Indian reserves that are an integral part of the South 
Saskatchewan basin.  The Panel notes that it received presentations from the Peigan Nation and Blood 
Tribe, and appreciates that had it received presentations from other aboriginal people within the Treaty 7 
coalition from within South Saskatchewan River basin, it would have more complete information 
regarding the potential effects of the proposed Little Bow River Reservoir and Clear Lake Projects on 
aboriginal interests and concerns.  It also appreciates that the Blood and Peigan do not represent all 
aboriginal interests within the Blackfoot Confederacy and Treaty 7.  The Panel does, however, believe 
that the submissions are indicative of aboriginal interests and concerns associated with the proposed 
project, particularly as they relate to the potential effects of the proposed project on their loss of special 
sites and the loss of the sense of place. The Panel believes that the concerns of aboriginal people 
regarding the cultural and religious significance of sites in the project area received from the Blood and 
Peigan would be indicative but not fully representative of those concerns. 
 
 With respect to the interests and concerns of aboriginal people in the region, the Panel 
has a number of observations.  The Panel concludes that the primary effect of the project on the interests 
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and concerns of aboriginal people, particularly the Peigan Nation and the Blood Tribe, pertains to the loss 
of special sites and the sense of place.  The project is seen as a threat to their culture.  The Panel has 
placed specific conditions on the Applicant to ensure that the loss of special sites and the sense of loss of 
place is recognized in the mitigated actions.  Consultation will be undertaken to ensure that the spiritual 
and cultural significance of these places to the aboriginal people is recognized, and the Panel recognizes 
that the ability of aboriginal people to obtain the beneficial use of those places has been lost if the project 
proceeds.  Further discussions will take place regarding the meaning and interpretation of these places.   
 
 The Panel has concluded that the proposed project would not have significant adverse 
effects on the environmental interests and concerns of the aboriginal people, including the effects on 
water. 
 
 The Panel believes that the matter of early consultation between the Applicant and 
aboriginal people in this case can provide guidance for the future.  Unfortunately, the experience that the 
Panel encountered at the Pine Coulee project has been repeated again in this proposed development.  
There has again been inadequate consultation with aboriginal people. The Panel believes that all parties 
involved in the current Application, including the Peigan, Blood, and other members of the Blackfoot 
Confederacy and Treaty 7 would benefit from planning processes that are more inclusive.  The 
responsibility to inform, and be informed, is one that is shared by all.  Failure to seek out those who may 
be affected is unwise.  Similarly, failure to seek out and become informed about matters that may affect 
key interests is also unwise.  In the Panel’s view, the fiduciary obligations of the Crown in this case may 
have been fulfilled earlier and in a more efficient manner by the Department of Indian and Northern 
Affairs Canada and other government agencies that had knowledge of the project.  
 
 The Panel particularly notes the concerns of the aboriginal people, expressed regarding 
the proposed Little Bow Project, pertaining to the treatment of important sites located off Indian reserves 
on private lands.  The Panel encourages all parties to review the Alberta Historical Resources Act and 
begin addressing issues of concern.  It also takes note of the assertion of the Blood Tribe that the Crown 
has a fiduciary obligation to ensure that cultural and religious rights of First Nation people are protected.   
 
 The Panel recommends the Little Bow River Reservoir, Highwood River Diversion 
Works and Clear Lake Projects receive regulatory approval from the Government of Canada.  Appendix 
A contains the Panel Terms of Reference established by the federal Minister of Environment and a 
summary listing of the Panel’s recommendations responding to the mandate. 
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9.3  Endorsement 
 
 Having regard for the Panel’s overall conclusions respecting the proposed Little Bow 
River Reservoir, Highwood River diversion works and Clear Lake water management projects, the NRCB 
decision with respect to the public interest, and the recommendations to the Government of Canada, now 
therefore the Joint Natural Resources Conservation Board/Canadian Environmental Assessment Review 
Panel concludes the review of the Little Bow River Reservoir, the Highwood River diversion works and 
the Clear Lake project components. 
 
DATED at Edmonton, Alberta on May 29, 1998. 
 
Joint Natural Resources Conservation Board/Canadian Environmental Assessment Review Panel 
 
 
ORIGINAL SIGNED BY: 
 
Ken Smith   Susan Nelson   George Kupfer 
Chairman   Member   Member
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APPENDIX A 
 
 

CANADIAN ENVIRONMENTAL ASSESSMENT ACT 
 

PANEL TERMS OF REFERENCE 
JOINT REVIEW PANEL - LITTLE BOW PROJECT/HIGHWOOD 

DIVERSION PLAN SOUTHWESTERN ALBERTA  

 



 
 

 
CANADIAN ENVIRONMENTAL ASSESSMENT ACT 

 
PANEL TERMS OF REFERENCE 

 JOINT REVIEW PANEL - LITTLE BOW PROJECT/HIGHWOOD 
DIVERSION PLAN SOUTHWESTERN ALBERTA  

 
 
GENERAL 
 
The Panel will review the proposed construction and operation of the Project.  In conducting its review 
the Panel will consider all factors listed in Subsections 16(1) and 16(2) of the Canadian Environmental 
Assessment Act. 
 
 
SCOPE OF THE REVIEW 
 
The environmental effects of the Project that the Panel will consider include, but are not limited to effects 
upon, the following: flora and fauna; water quality and quantity; groundwater; fish and fish habitats; 
migratory birds and migratory bird habitats, and vulnerable, threatened or endangered species; and will 
include the effects of a change in the environment upon: impacts on navigation both upstream and  
downstream of the Project; aboriginal and non-aboriginal land use and related interests.  Consideration of 
these factors shall be reflected in the Final Report. 
 
 
COMPONENTS OF THE REVIEW 
 
The Panel will conduct the review by way of an oral hearing. 
 
The Panel will ensure that all information required for the conduct of its review is obtained and made 
available to the public, which will include, but is not necessarily limited to:  
 
a)  existing technical, environmental or other information relevant to the review, including 

documents filed in connection with Application No. 9601 to the NRCB; 
 
b)  supplementary information including a description of any public consultation program, its nature 

and scope, issues identified, commitments made, and outstanding issues; 
 
c)  the terms of reference for the Environmental Impact Assessment dated September 6, 1991 for the 

Project and documentation generated by the proponent and other interested parties, in response to 
these terms of reference; and 

 
d)  any other available information that is required to assess the significance of the environmental 

effects. 
 
The Panel shall be guided by these terms of reference, the Agreement to establish a joint panel review for 
the Project and the relevant federal and provincial legislation in following its terms of reference. 
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A-3 

Summary of Recommendations of the Canadian Environmental 
Assessment Panel 

 
 
WHEREAS the federal Minister of the Environment established the Canadian Environmental 
Assessment /Natural Resources Conservation Board Joint Review Panel to consider the proposal of 
Alberta Public Works, Supply and Services to construct and operate the Little Bow Project/Highwood 
Diversion Plan, a water management project to convey and store water diverted from the Highwood River 
consisting of four interrelated components; and 
 
WHEREAS the Panel had regard for the terms of reference provided the panel by the federal Minister of 
the Environment in the completion of its public review of the project. 
 
NOW THEREFORE in response to the federal terms of reference, the Joint Review Panel makes the 
following recommendations to the federal government: 
 
 
1. The Panel recommends the three-component project consisting of the enlargement of the 

diversion works and canal at High River, the Little Bow Reservoir, and the Clear Lake 
Project receive regulatory approval from the Government of Canada. 

 
2. The Panel recommends that Transport Canada require, where appropriate, a convenient 

means of portage passage around the works and outlet structure and require that the 
works be designed and operated in a manner so as to minimize the risk of navigation 
hazards to small craft users in the area. 

 
3. The Panel recommends that the Department of Fisheries and Oceans take an active role in 

the development and evaluation of the fisheries mitigation and enhancement plan to be 
prepared by the Applicant, and especially with respect to the approval of the fisheries 
habitat compensation component of the plan and the design of fish screening devices. 

 
4. The Panel recommends that Environment Canada work closely with the Applicant and 

appropriate groups, to provide its expertise and experience regarding the establishment of 
a permanent and managed wetlands in the Clear Lake area. 

 
5. The Panel recommends that Environment Canada support the wildlife and vegetation 

habitat mitigation planning of the Applicant in an advisory capacity, providing expertise 
and advice that will improve the effectiveness of the mitigation measures required by the 
Panel. 

 
6. The Panel recommends that the Department of Indian and Northern Affairs Canada 

support the Treaty 7 Coalition in developing an appropriate interpretative program to 
identify and acknowledge the loss of another important place to their culture. 

 

 



 
 

 

 
 
 
 
 
 
 
 
 

APPENDIX B 
 
 

FORM OF APPROVAL 



 
 

THE PROVINCE OF ALBERTA 
NATURAL RESOURCES CONSERVATION BOARD ACT 

NATURAL RESOURCES CONSERVATION BOARD 
 
 
 

IN THE MATTER of a project of 
Alberta Public Works, Supply and 

Services for approval to construct  
a water management project (the Project) 

 to convey and store water  
diverted from the Highwood River 

 
 
 

APPROVAL NO.  8 
 
 
 WHEREAS the construction of water management facilities proposed to convey and store water 
diverted from the Highwood River by Her Majesty the Queen in Right of Alberta as represented by Alberta 
Public Works, Supply and Services (APWSS), consisting of four interrelated components: 

 
i. A canal and diversion works in the Town of High River and in the Municipal District of 

Foothills No. 31.  This proposed $6.2  million component would triple the capacity of the 
existing diversion works and canal to allow more water to be diverted from the Highwood 
River to the Little Bow River during peak flows. 

 
ii. Construction of the Little Bow River dam and reservoir in the Municipal District of Willow 

Creek No. 26 and in the County of Vulcan No. 2, approximately 20 kilometres (km) west of 
Champion.  The proposed $38.8 million dam would be 25 metres high and create a reservoir 
that would hold 50,000 acre-feet of water.  It would be filled from the natural runoff in the 
Little Bow River basin and water diverted from the Highwood River. 

 
iii. Construction of the proposed  $5.1 million Clear Lake diversion and canal in the Municipal 

District of Willow Creek, about 15 km east of the Town of Stavely.  The 10 km long canal 
would allow the lake and 12 wetlands along the route to be filled when flows in Mosquito 
Creek are high; and  

 

iv. The proposed $7.1 million enlargement of the existing Squaw Coulee Reservoir in the 
Municipal District of Foothills No. 31 from 293 acre-feet to 5,175 acre-feet by 
constructing upper and lower dams and a return canal to the Highwood River,  

 

is a reviewable project under s.4(d) of the Natural Resources Conservation Board Act being chapter 
N-5.5 of the Statutes of Alberta, 1990; and  
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WHEREAS the Natural Resources Conservation Board is prepared to grant approval to certain 
components of the application by Alberta Public Works, Supply and Services for the construction and 
operation of certain water management facilities on the Highwood River, on the Little Bow River, and on 
Mosquito Creek leading to Clear Lake, subject to the conditions herein contained, and the Lieutenant 
Governor in Council has given authorization, hereto attached. 
 

THEREFORE, the Natural Resources Conservation Board hereby orders as follows: 
 
1. The project of Her Majesty the Queen in Right of Alberta, hereinafter called "the Operator", for 

construction (as represented by Alberta Public Works, Supply and Services) and operation (as 
represented by Alberta Environmental Protection) of certain water management facilities on the 
Highwood River, on the Little Bow River, and on Mosquito Creek leading to Clear Lake, as 
described in Application No. 9601, from APWSS to the Board dated May 7, 1996 and descriptive 
material supporting the Application marked as exhibits at the joint hearing of the Natural 
Resources Conservation Board and the federal panel established under the Canadian 
Environmental Assessment Act held from November 12, 1997 to January 9, 1998 including 
undertakings of the Applicant, is approved, subject to the terms and conditions herein contained. 

 
2. The construction and operation of the Little Bow River Reservoir capable of storing 50,000 ac.-ft. 

of water is approved, including all associated facilities as described in the Application. 
 
3. The construction and operation of the diversion works on Mosquito Creek and the associated 

conveyance canal leading to Clear Lake is approved, including all associated facilities as 
described in the Application. 

 
4. The construction of the works at High River for the diversion of water up to 300 cfs capacity 

from the Highwood River and the enlargement of the existing canal to the Little Bow River to a 
capacity of 300 cfs as described in the Application are approved.  The consideration of the 
operating plan for these works pertaining to the operation during the low flow season of late July 
and August is deferred pending receipt and review of additional information as prescribed in 
NRCB Board Order 9601-1.  The plans for the operation of these facilities during high flows are 
approved. 

 
5. The consideration of the construction and operation of the expansion of the Squaw Coulee 

Reservoir and associated diversion works and return works is deferred pending receipt and review 
of additional information as prescribed in NRCB Board Order 9601-1.  

 
6. The Operator shall, in a manner satisfactory to AEP, monitor and report on mercury levels in fish 

from the Little Bow River Reservoir and below the reservoir in the Little Bow River. 
 
7. The Operator shall design the reservoir outlet works and shall carry out its operations in a 

manner, satisfactory to AEP, that minimizes the potential adverse effects of reservoir discharges 
on dissolved oxygen and ammonia levels in the Little Bow River. 

 
8. The Operator shall incorporate fish screens in the design and construction of the diversion works 

on the Highwood River, and use the fish screens to minimize adverse effects on the fish during 
the operation of the diversion works. 
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9. The Operator shall, to the satisfaction of AEP, prepare and implement a fisheries mitigation and 
enhancement plan as an integral part of the project.  The plan should address, among other 
relevant factors: 

 
• the feasibility and desirability of managing fisheries upstream of the Little Bow River 

Reservoir in the Little Bow River for cool-water species, taking into consideration the role of 
the diversion works on the Highwood River, diversion canal, and implications of flow 
fluctuations for cool-water species; 

 
• the feasibility and desirability of the establishment of a sustainable cool-water fishery in the 

reservoir, particularly pike and walleye, taking into consideration creating spawning habitat; 
the minimum water level and quality that would be required to ensure a sustainable fishery; 
the effect of mercury contamination; and the effect on reservoir water quality and fisheries of 
non-point sources of pollution; 

 
• the feasibility and desirability of managing fisheries downstream of the Little Bow River 

Reservoir, for cool-water species, taking into consideration the flows from the Little Bow 
River Reservoir works, the design of the outlet channel from the reservoir, the need for pike 
spawning habitat below the Little Bow River Reservoir, and the water quality discharged to 
the Little Bow River below the Little Bow River Reservoir; 

 
• plans to monitor salmonid entrainment in the Highwood diversion works, including an 

assessment of the feasibility of curtailing diversions during the peak of whitefish fry 
downstream migration; 

 
• the feasibility of maintaining a self-sustaining pike fishery in Clear Lake; 

 
• the fisheries habitat compensation requirement of the Department of Fisheries and Oceans; 

and 
 

• the ongoing monitoring of the effectiveness of mitigation and enhancement. 
  
10. The Operator shall conduct such further modelling and water quality monitoring as is needed to 

confirm in a manner satisfactory to AEP that water released from the reservoir is of sufficient 
quality to meet water quality and fisheries management objectives established for the reach of the 
Little Bow River above Travers Reservoir. 

 
11. The Operator shall, to the satisfaction of AEP, design and implement a program to establish pike 

and walleye spawning habitat in or above the Little Bow River Reservoir. 
 
12. The Operator shall report on progress toward a Habitat Compensation Plan one year from the 

release of the decision report. 
 
13. The Operator shall, to the satisfaction of AEP, prepare a field-oriented operations plan with a goal 

of ensuring all personnel involved in the construction and operations of the project would be 
informed of their responsibilities in implementing environmental mitigation measures. 
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14. The Operator shall, to the satisfaction of AEP: 
 

• mitigate the effects on lands adjacent to the River of the increased flow through the upper 
Little Bow River to accommodate flows up to 300 cfs; and 

 
• monitor water levels in groundwater wells and mitigate any project-related 

groundwater problems experienced by domestic users. 
 
15. The Operator shall compile and present to all stakeholders, further comparative information on 

transportation alternatives, including a potential bridge and causeway crossing the Little Bow 
River Reservoir. 

 
16. The Operator shall implement mitigation measures to address construction impacts, including 

dust control measures and identifying construction traffic routes that do not conflict with school 
bus routes or playground areas in local towns. 

. 
17. The Operator shall, to the satisfaction of AEP, manage the north end of Clear Lake for water fowl 

and shorebird habitat.  Intensive recreational activities in this area shall be limited during times 
when these species are most prone to disturbance. 

 
18. The Operator shall, to the satisfaction of AEP, manage the wetlands in the area of the Clear Lake 

canal for shorebird habitat. 
 
19. The Operator shall, to the satisfaction of the Department of Fisheries and Oceans, establish a safe 

and convenient portage around the Mosquito Creek diversion works and the Little Bow River 
Reservoir dam head-works. 

 
20. The Operator shall ensure the legal right to domestic water use from the reservoir is included in 

the land purchase agreements to be negotiated with landowners around the Little Bow River 
Reservoir. 

 
21. The Operator shall, to the satisfaction of AEP, develop a plan to reduce livestock disturbances to 

riparian habitats and water quality along project-related water bodies. 
 
22. The Operator shall mitigate or compensate landowners for any damages to structures, fences or 

stream crossings that are in compliance with existing laws and regulations. The Operator is 
required to address landowner concerns within five years after implementation of the revised 
diversion plan. 

 
23. The Operator shall, as part of its final planning and design phase, prepare an Area Structure Plan 

for the lands in the immediate vicinity of the Little Bow River Reservoir. The Operator shall 
complete this plan and request amendments to the local land use by-laws from the M.D. of 
Willow Creek and the County of Vulcan prior to commencement of reservoir operations.  Matters 
to be considered should include the following: 
 
• the basic  road system adjacent to the reservoir and standards to safely and efficiently service 

the existing and future land uses adjacent to the reservoir; 
 

• the use of fragmented parcels that would result from the project; 
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• the need for  day use areas, boat launching areas, view points, the aboriginal culture 

interpretive area, and other similar features which may arise in the preparation of the area 
structure plan; 

 
• preservation and exhibition of areas of historical and archaeological interest, including the 

twin hearth teepee ring, in cooperation with Alberta Community Development, Treaty 7 
aboriginal people, and other interested parties; 

 
• habitat compensation lands adjacent to the reservoir and the need for environmental reserve 

lands that might be set aside;  
 

• recreation and country residential development; 
 

• mitigation of the conflicts that may arise between the new land-uses and the existing 
agricultural community including air and water pollution or other conflicts for the lands in the 
vicinity of the reservoir that are to remain under agricultural land uses; and, 

 
• any extra or special administrative infrastructure that may be required and other normal items 

that need to be considered in an area structure plan of this nature. 
 

24. The Operator and its contractors shall abide by all safety codes, regulations, engineering design 
standards, and established best management practices relevant to the construction, operation, and 
maintenance of the project. 

 
25. The Operator shall:  
 

• follow up on the processing of the request to change the names of the Old Woman’s Buffalo 
Jump and Squaw Coulee and inform the NRCB about any decisions made. 

 
• to the satisfaction of Alberta Community Development, conduct further archaeological work 

in the vicinity of the Clear Lake canal. 
 
• to the satisfaction of Alberta Community Development, conduct further archaeological work 

in and around the confluence of the Little Bow River and Mosquito Creek. 
 
• undertake a focussed ethnobotanical study within and around the proposed Little Bow River 

Reservoir to identify plants used by First Nations people and clarifying their use where it is 
possible. 

 
• develop an aboriginal interpretive area and program as part of the project.  Aboriginal people 

should be given an opportunity to lead the development of this program. 
 
• move the two-hearth teepee ring to the location of the interpretive area to assist in the 

explanation of the importance of the area to aboriginal people. 
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26. The Operator shall, within one year from the release of the decision report, file a Mitigation 
Progress Report with the NRCB and CEAA that will include an update of the progress of various 
initiatives, including:  

 
• Negotiations with the Little Bow Hutterian Brethren (required) 

 
• Frank Lake Water Quality Mitigation Plan (recommended). 

 
• Process plan for completing the Highwood River Basin Water Management Plan (required). 

 
• Little Bow River Reservoir Water Quality Protection Plan (recommended). 

 
• Clear Lake Irrigation Development Plan (recommended). 

 
• Clear Lake Wildlife Management Plan (recommended). 

 
• Habitat Compensation Plan (required). 

 
• Fisheries Mitigation and Enhancement Plan (required). 

 
• Field-Oriented Operations Plan (required). 

 
• Information on Transportation Alternatives (required). 

 
• Regional Transportation Plan (recommended). 

 
• Plan to address livestock effects on riparian habitat and water quality (required). 

 
• Area Structure Plan for lands surrounding Little Bow River Reservoir (required). 

 
• Report on the actions taken with regard to the name change for Old Woman’s Buffalo Jump 

and Squaw Coulee (required). 
 

• Actions and initiatives relating to the conditions and recommendations concerning the 
aboriginal interests (required). 

 
The Mitigation Progress Report shall also provide an update of the construction and 
implementation of the facilities and mitigation initiatives that are referred to in the Approval.  
APWSS shall prepare and file this report annually with the NRCB until such time as APWSS 
have fulfilled the conditions of the Approval and have passed authority to AEP for the 
operation of the project-related facilities.  AEP shall prepare and file the report annually with 
the NRCB for a period of five years from the date AEP assumes authority for the operations 
of the project-related facilities.  The Panel directs that APWSS and AEP shall provide the 
report directly to the Public Advisory Committee, or its successor, to ensure the exchange of 
information. 

 
Made at the City of Edmonton, in the Province of Alberta, this _____ day of  ___________, 1998. 
 
NATURAL RESOURCES CONSERVATION BOARD 
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APPENDIX C 
 
 

BOARD ORDER

 



 
 

THE PROVINCE OF ALBERTA 
NATURAL RESOURCES CONSERVATION BOARD ACT 

NATURAL RESOURCES CONSERVATION BOARD 
 
 
 

IN THE MATTER of a project of 
Alberta Public Works, Supply and 

Services for approval to construct  
a water management project (the Project) 

 to convey and store water  
diverted from the Highwood River 

 
 

BOARD ORDER NO. 9601-1 
 

 
 WHEREAS the construction of water management facilities proposed to convey and 
store water diverted from the Highwood River by Her Majesty the Queen in Right of Alberta as 
represented by Alberta Public Works, Supply and Services (APWSS), consisting of four 
interrelated components: 
 
1) A canal and diversion works in the Town of High River and in the Municipal District of 

Foothills No. 31.  This proposed $6.2 million component would triple the capacity of the 
existing diversion works and canal to allow more water to be diverted from the Highwood River 
to the Little Bow River during peak flows. 

 
2) Construction of the Little Bow River dam and reservoir in the Municipal District of Willow 

Creek No. 26 and in the County of Vulcan No. 2, approximately 20 kilometres (km) west of 
Champion.  The proposed $38.8 million dam would be 25 metres high and create a reservoir 
that would hold 50,000 acre-feet of water.  It would be filled from the natural runoff in the Little 
Bow River basin and water diverted from the Highwood River. 

 
3) Construction of the proposed  $5.1 million Clear Lake diversion and canal in the Municipal 

District of Willow Creek, about 15 km east of the Town of Stavely. The 10 km long canal 
would allow the lake and 12 wetlands along the route to be filled when flows in Mosquito 
Creek are high; and  

 
4) The proposed $7.1 million enlargement of the existing Squaw Coulee Reservoir in the 

Municipal District of Foothills No. 31 from 293 acre-feet to 5,175 acre-feet by constructing 
upper and lower dams and a return canal to the Highwood River,  

 

is a reviewable project under s.4(d) of the Natural Resources Conservation Board Act being 
chapter N-5.5 of the Statutes of Alberta, 1990; and  
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           WHEREAS  the Natural Resources Conservation Board may defer consideration of an 
application on any terms and conditions that the Board may prescribe or make any other disposition 
of an application that the Board considers to be appropriate. 

 
WHEREAS  the Natural Resources Conservation Board has deferred a decision respecting the 

Expanded Squaw Coulee component of the application by Alberta Public Works, Supply and 
Services for the construction and operation of certain water management facilities on the Highwood 
River and in Squaw Coulee including the Diversion Plans pertaining to proposed diversion works 
leading to Squaw Coulee and from Squaw Coulee to the Highwood River and to Mosquito Creek; 
and the Diversion Plans pertaining to the operation during the low flow season of late July and 
August of certain expanded diversion works in the Town of High River leading to the Little Bow 
River, subject to the filing and review of certain supplemental information herein specified. 
 

THEREFORE, the Natural Resources Conservation Board hereby orders as follows: 
 
1. The consideration of the operating plan for the expanded works for the diversion of water 

at High River from the Highwood River to the Little Bow River during the low flow 
season is deferred pending receipt and review of additional information as described 
herein. 

 
2. The consideration of the expansion of the Squaw Coulee Reservoir and associated 

diversion works and return works is deferred.  
 
3. The Operator shall complete its economic, social, and environmental assessment of the 

effects of the Super Expanded Squaw Coulee project component within twelve months of 
the date of issuance of this Order.  

 
4. The Operator shall file with the Board for its approval the plans for the completion of the 

assessment of the economic, social and environmental effects of the Super Expanded 
Squaw Coulee project component, including a specific plan for public involvement, 
within three months of the date of issuance of this Order.   

 
5. The Operator shall update the comparative analysis of potential storage sites within the 

Highwood River Basin. The comparative analysis shall include among other sites, the 
Super Expanded Squaw Coulee site, Stimson Creek Site 8 and the Tongue Creek Site 4, 
and shall include comparative data regarding environmental, social and economic effects 
for each site identified.  The comparative analysis should form part of the completed 
assessment of the Super Expanded Squaw Coulee Reservoir. 

  
6. The Operator shall, to the satisfaction of Alberta Environmental Protection, revise the 

IFN analysis used in the Application to reflect current fisheries management objectives 
for the Highwood River and to include instream flow needs based on the most recent 
information regarding the River, and current scientific assessment procedures and file the 
results thereof in the updated assessment of the economic, social and environmental 
effects of the Super Expanded Squaw Coulee project component. 
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7. The Operator shall file with the completed assessment of the economic, social and 
environmental effects of the Super Expanded Squaw Coulee project component an 
updated plan for the completion of the Highwood River Basin Water Management Plan 
based on the advice and consent of Alberta Environmental Protection.  This update shall 
include: the design of an independent mediated/facilitated process; the process to identify 
all stakeholders and their respective community representation; detailed timelines 
providing for the completion of the HMP planning process within a period of two years; 
and cost estimates for consulting services and studies related to both parts (design and 
implementation) of the HMP. 

 
8. The Panel requires that the completed assessment of the Super Expanded Squaw Coulee 

Reservoir project component include a revised Diversion Plan for works leading to and 
from Squaw Coulee and for diversion works downstream at High River leading to the 
Little Bow River. 

 
 
 
 
 
 
 
 
 
 
Made at the City of Edmonton, in the Province of Alberta, this        day of                  , 1998. 
 
 
 
 
 
NATURAL RESOURCES CONSERVATION BOARD 
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 ACRONYMS 

AADT Average Annual Daily Traffic 
ACD Alberta Community Development 
AE Alberta Environment was a governmental department with the mandate of protecting 

Alberta's environment up until 1993. 
AEP Alberta Environmental Protection has the same mandate as AE and replaced AE as of 

1993.  
AEPEA Alberta Environmental Protection and Enhancement Act 
AAFRD Alberta Agriculture Food and Rural Development 
AFSL Above Full Supply Level 
APWSS Alberta Public Works, Supply and Services 
ASA Archaeological Survey of Alberta 
AWRC Alberta Water Resources Commission 
BATHTUB A mass-balance computer simulation model for reservoir water quality 
BETTER Box Exchange Transport Temperature Ecology Reservoir (a computer model) 
B.O.D. Biochemical Oxygen Demand 
BRID Bow River Irrigation District 
BRWQTF Bow River Water Quality Task Force 
BRWG Bow River Working Group  
CCREM Canadian Council of Resource and Environment Ministers 
CEAA Canadian Environmental Assessment Act 
CFU/100 ml Colony Forming Units per 100 millilitres 
CLC Clear Lake Committee 
CLI Canada Land Inventory 
CRPC Calgary Regional Planning Commission 
DFO Department of Fisheries and Oceans 
DO Dissolved Oxygen 
DOC Dissolved Organic Carbon 
DP Dissolved Phosphorous 
EC Electrical conductivity 
EEM Environmental Effects Monitoring 
EIA Environmental Impact Assessment 
EMP Environmental Mitigation Plan 
EPP Environmental Protection Plan 
FRC Fish Rule Curve 
FSL Full Supply Level 
GCA Grassland Conservation Area 
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GDP Gross Domestic Product 
HEP Habitat Evaluation Procedure 
HMP Highwood River Basin Water Management Plan 
HRPAC Highwood River Public Advisory Committee 
HRA Historical Resources Act 
HRIA Historical Resources Impact Assessment  
HSI Habitat Suitability Index 
HU Habitat Unit 
IFA Instream Flow Allocation 
IFIM Instream Flow Incremental Methodology 
IFN Instream Flow Needs 
IFO Instream Flow Objective 
IRR Internal Rate of Return 
LAC Local Advisory Committee 
LBLAC Little Bow Local Advisory Committee 
LBPAC Little Bow Public Advisory Committee 
LBR Little Bow River 
LBRID Little Bow River Irrigation District 
LBWUA Little Bow Water Users Association 
LHRA Lower Highwood Residents Association 
M.D. Municipal District 
MLA Member of Legislative Assembly 
MOL Minimum Operating Level 
NAQUADAT AEP’s water quality database 
NPV Net Present Value 
NRCB Natural Resources Conservation Board 
NRCBA Natural Resources Conservation Board Act 
NTU Nephelometric Turbidity Units 
ORRPC Oldman River Regional Planning Commission 
PAC Public Advisory Committee 
PPM Parts per million 
PFRA Prairie Farm Rehabilitation Administration 
PHABSIM Physical Habitat Simulation System 
PMF Probable Maximum Flood 
SAR Sodium Adsorption Ratio 
SH Secondary Highway 
SSRB South Saskatchewan River Basin 
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SSRBPP South Saskatchewan River Basin Planning Program 
TAC Technical Advisory Committee 
TDS Total Dissolved Solids 
TP Total Phosphorous 
TSC Technical Subcommittee 
USFWS United States Fish & Wildlife Service 
VEC Valued Ecosystem Component 
WASP Water-quality Analysis Simulation Program 
WQRRS Water Quality for River and Reservoir Systems 
WRA Water Resources Act 
WRMM Water Resources Management Model 
WSC Water Survey of Canada 
WUA Weighted Useable Area 
 
 

UNITS OF MEASUREMENT 
 

This report uses metric units of measure followed by the imperial conversion presented in 
parenthesis where deemed necessary.  The information presented below represents both 
imperial and metric units of measure used in this report, conversion factors, and abbreviated 
forms used throughout the text of this EIA. 
 

Area: 
1 acre (acre)s  0.405 hectares (ha) 
1 hectares (ha)  2.47 acres (acres) 
1 square kilometre (km2) 0.3861 square miles  (mi2) 
1 square foot (ft2) 0.09290 square metres (m2) 
1 square metres (m2) 10.76 square feet (ft2)  

Volume: 
1 acre-foot (ac-ft) 1.2335 

1233.5 
271,322 

cubic decameters (dam3) 
cubic metres (m3) 
gallons 

1 cubic decameter (dam3) 0.811 
1000 

acre feet (ac ft) 
cubic metres (m3) 
 

1 cubic metre (m3) 220.17 gallons (gal) 
1 gallon (gal) .00454 cubic metres (m3)  
1 milligram per litre (mg/L) 1.0 parts per million (ppm) 
Length: 
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1 foot (ft) 0.3048 metres (m) 
1 kilometre (km) 0.6214 miles (mi) 
1 metre (m) 3.281 feet (ft) 
1 millimetre (mm) 0.03937 inches (in)  

Discharge rates: 
1 cubic foot/second (cfs) 0.0283 cubic metres/second m3/s) 
1 cubic metre/second (cms) 35.315 cubic feet/second (cfs) 
 
 

GLOSSARY
Aerobic When used to describe living organisms, aerobic means “requiring 

oxygen”.  When used to describe a physical environment, it means 
“oxygen is present”. 

Anaerobic When used to describe living organisms, anaerobic means “without 
oxygen”; such organisms do not require oxygen to live and are inhibited 
by oxygen.  When used to describe a physical environment, anaerobic 
means “without oxygen”; oxygen is not present or only at very low 
concentrations. 

Anoxic Without oxygen; conditions where oxygen concentrations are very low so 
that oxygen requiring (aerobic) organisms cannot live.   

Aquifer A saturated permeable geologic unit capable of transmitting significant 
quantities of groundwater 

Coliform Type of bacteria present in the digestive tracts of animals and present in 
other sources such as soil.  Faecal coliform bacteria are present in the 
intestine of warm-blooded animals including humans. 

Confluence The meeting points of two rivers 
Cumulative impacts Impacts arising from the interaction of project components or activities 

with other activities of the past, or those occurring simultaneously or 
sequentially. 

Discharge area That portion of the drainage basin where the predominant direction of 
groundwater flow is upward towards the water table; in a discharge area 
the water table is usually located at or very near the surface. 

Dissolved oxygen (DO) The amount of oxygen dissolved in water, reported in milligrams per litre. 
Levels of 5 mg/l or above indicate a relatively healthy stream. The 
maximum level of DO is ordinarily 8-9 mg/l, depending on water 
temperature and salinity. 

Domestic water use  The use of water for households, especially at the farm level, as opposed to 
municipal use, which includes industrial water supplies as well as 
households 

Drawdown The depth a reservoir is lowered below full supply level during operations 
Ecoregion An area characterized by a distinctive regional climate as expressed by 

vegetation 
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Ecosystem A community of interdependent plants, animals and other living organisms 
(including humans) together with the environment which supports them 
and with which they interact 

Effluent Wastewater, treated or untreated, flowing from a sewage treatment plant, 
sewer or industrial outfall. 

Emergent macrophyte  An aquatic plant that extends above the water surface, e.g., cattail 
Epilimnetic Referring to the upper region of warmer water in a water body 
Eutrophic   Nutrient rich water bodies often characterized by excessive growth of 

algae and other plants and decreased aquatic species diversity 
Eutrophication The process of nutrient enrichment of surface water leading to increased 

biological productivity 
Exceedence level A measure of how frequently an event is equalled or exceeded 
Evapotranspiration   Combined water loss to the atmosphere by evaporation from the soil and 

transpiration from plants 
Fecal coliforms A group of bacteria used as an indicator of sanitary quality in water. The 

total coliform group is an indicator of sanitary significance because the 
organisms are usually present in digestive tracts of humans and other 
warm-blooded animals, and exposure to them in drinking water causes 
diseases such as cholera 

Fish entrainment Drawing in of fish into water withdrawn from a natural water body (e.g., 
into a canal, intake pipe) 

Floodplain Belt of low, flat ground present on both sides of a graded stream channel 
or river, subject to inundation by a flood about once annually 

Fluvial Of a river or river flow 
Freeboard: The vertical distance between the full supply level and the top of a dam or 

dyke 
Full supply level (FSL)   The maximum level at which a reservoir is generally operated (i.e., the 

reservoir is full at FSL) 
Geohydrology Study of the groundwater of a region (also referred to as hydrogeology) 
Groundwater The fresh water found beneath the earth’s surface, usually in aquifers, that 

supplies wells and springs 
Headworks The portion of the irrigation systems that include on-stream storage 

facilities, diversions from the mainstem rivers and tributaries, and the 
conveyance systems to the junction with the Irrigation Districts' facilities 

Hydrograph Graphic presentation of the variation in stream discharge over time 
Hydrology The study of the distribution and properties of water within the atmosphere 

and at the earth’s surface 
Hydrogeology The science of groundwater and its distribution and movements 
Hypereutrophic   Pertaining to an aquatic habitat with very high biological productivity; rich 

in mineral nutrients required by green plants 
Hypolimnetic Referring to the lower region of colder water in a water body 
Irrigation efficiency A measure of the hypothetical water requirements to maximize crop 

production compared to actual amounts of water withdrawn for irrigation 
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Limnological Pertaining to the study of freshwater habitats and communities, 
particularly lakes, ponds and other standing waters; includes biological, 
physical and chemical components 

Macrophyte Aquatic plant that is larger than algae 
Mesotrophic A water quality in between oligotrophic and eutrophic characterized by the 

abundance and diversity of aquatic life forms. 
Minimum irrigation level The reservoir level below which releases of water for irrigation needs 

would not be allowed 
Minimum operating level 
(MOL) 

The minimum level to which the reservoir would be lowered 

Mitigation An activity aimed at reducing the severity, avoiding or controlling 
environmental impacts of a project, through design alternatives, 
scheduling, or other means 

Model A mathematical description of some process or situation that is created and 
used to assist in forecasting the effects of possible changes.  Complex 
models are able to describe interrelated physical, biological, and chemical 
effects in three dimensions over time, and are usually run on computers. 

Morphometry Pertaining to specific form, shape or structure; e.g. river channel 
morphometry 

Nutrients Elements and compounds that feed bacteria, plants, and animals.  The 
major crop nutrients that often require amendment are nitrogen (N) and 
phosphorus (P).  They are present in organic wastes such as municipal 
sewage, feedlot runoff, meat-processing wastes, and in commercial 
inorganic fertilizers such as anhydrous ammonia, ammonium nitrate, 
ammonium sulphate, and ammonium phosphate. 

Oligotrophic Pertaining to an aquatic habitat with very low biological productivity and 
low numbers of aquatic life forms; poor in mineral nutrients required by 
green plants 

PH A physical measure of the acid/base characteristics of a material 
Probable maximum flood 
(PMF)  

The flood that may be expected from the most severe combination of 
meteorological and hydrological conditions reasonably possible in a 
particular drainage basin 

Recharge areas A land area in which water reaches the zone of saturation from surface 
infiltration (e.g., where rain water soaks through the earth to reach an 
aquifer) 

Riparian Pertaining to the banks of a river or waterbody; vegetation growing 
naturally along the sides or banks of a waterbody 

River stage Water surface elevation of a river 
Runoff Portion of precipitation landing on an area that flows into surface lakes and 

streams 
Salinization The accumulation of salts in soil. Eventually the salt buildup prevents 

plant growth 
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Salmonid Any fish of the salmon family (Salmonidae); includes subfamilies 
Salmoninae (salmon, trout, char), Coregoninae (whitefish) and 
Thymallinae (grayling) 

Setback The area above the reservoir full supply level reserved to accommodate 
potential bank sloughing and to provide access for maintenance 

Spillway A channel to release water from the surface or near surface of a reservoir 
Spring freshet Flow within a water course associated with runoff from melting snow 
Standing crop Weight of plant or animal matter of a particular species in a given area 
Submergent macrophyte  Aquatic plant which grows below the water surface, e.g. Richardson’s 

pondweed, Canada waterweed 
Tailwaters The river or creek immediately downstream of a dam 
Takeline The boundary between project lands and non-project lands, which reflects 

the recommended setback for a reservoir 
Total dissolved solids 
(TDS) 

Inorganic and organic material dissolved in water, as determined from 
dried residue 

Total suspended solids 
(TSS) 

Small particles of solid material that are suspended in or floating on the 
water 

Trophic Relating to the processes of energy and nutrient transfer from one or more 
organisms to others in an ecosystem; pertaining to food or nutrition 

Trophic status Degree of biological productivity, e.g. eutrophic, mesotrophic, 
oligotrophic. 

Turbidity Water cloudiness cause by the presence of suspended particles 
Withdrawal Man-induced removal of water from a natural source 
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WATER QUANTITY MODELLING: 
THE WATER RESOURCES MANAGEMENT MODEL 



 

 

F. Water Quantity Modelling:  The Water 
Resources Management Model 

 
 As noted in Section 4, APWSS used the Water Resources Management Model (WRMM) 
to develop their proposed diversion plan.  The purpose of this appendix is to provide a more detailed 
overview of the model and the assumptions that were used to develop the proposed Diversion Plan.   
 
 WRMM is a computer model that allocates naturally available water among a set of 
competing demands for water.  It incorporates the physical and operational components of the water 
management system being evaluated.  In this case, the water management system being evaluated is the 
Highwood River basin and the Little Bow River basin upstream of Travers Reservoir.  The physical 
components include the river channels and the existing and proposed diversion canals and reservoirs.  The 
model simulates all significant demands for water and allocates natural flow among these demands on a 
priority basis.  The model user sets the priorities to represent alternative operating plans for the system 
being evaluated. 
 
 A number of types of data and assumptions are necessary to use the WRMM to simulate 
the allocation of water among competing demands.  These include: 
 

• Estimates of natural flow, which are calculated by adjusting recorded flows to 
account for the effects of significant water diversions, inflows and impoundments. 

 
• Estimates of current and future consumptive demands.  For this project, estimates of 

consumptive demands were provided by AEP based on historical records, projections 
and various other assumptions.  

 
• Conveyance flows, which are flows that ensure that consumptive users can actually 

withdraw water and that provide for contingencies.  
 

• Instream flow requirements.  These requirements were developed as a result of the 
Highwood River IFN study and describe the flows necessary to provide habitat and 
water quality conditions necessary to support fish populations. 

 
• Water use priorities, which provide WRMM with the rules necessary to allocate 

water among the various competing consumptive and non-consumptive uses. 
 
 The balance of this appendix summarizes the data and assumptions used for each of these 
five inputs to the WRMM model. 
 
 

F.1  Natural Flows 
 
 A first step in using the WRMM to model water demand and supply in the Little Bow 
and Highwood River basins was to establish the natural flows in each river basin.  Natural flows are not 
measured but can be estimated using a variety of methods.  In the case of the Highwood River, natural 
flows were estimated by combining recorded river flows with estimates of major water diversions.  This 
method was selected because there were fairly complete flow records for four Water Survey of Canada 
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gauging stations in the basin for much of the period from 1912 to 1989.  There were also fairly complete 
water use records for the Little Bow Canal and the Squaw Coulee diversions, which represent the two 
major water diversions on the Highwood River.  The resulting natural flow estimates, as prepared by 
Alberta Environment, were then used as the basis for most of the hydrologic analysis contained in the 
EIA.  These estimates are known to be conservative.  They do not account for minor diversions in the 
Stimson-Pekisko sub-basins or consumptive withdrawals in the Highwood basin.  These omissions were 
judged by the Applicant to be insignificant in terms of total flow volume and would overestimate the 
frequency of low flow events. 
 
 A second method was used to estimate natural flows in the Little Bow River basin.  This 
was necessitated because there was only one gauging station in the basin, there are very limited records of 
actual consumption, and flows in the Little Bow River and Mosquito Creek have been heavily augmented 
by diversions from the Highwood River.  To construct natural flow estimates for the Little Bow River, 
Alberta Environment developed a natural flow data set for one water gauging station in the Basin 
(Mosquito Creek at Nanton) and then extrapolated this for the rest of the Basin using data on stream flows 
in nearby basins.  The one natural flow data set was developed statistically using regression analysis and 
assuming uniformity of run-off for various elevation zones in the Basins.  Although this method was 
judged to provide a useful tool for assessing water use options in the Basin, AEP suggested that caution 
be exercised in using the data beyond their intended purpose. 
 
 

F.2  Consumptive Uses 
 
 The second step in developing a WRMM simulation for the Little Bow and Highwood 
river basins was to determine current and predicted consumptive water uses in each Basin on a weekly 
basis.  Although existing licences can be used to establish total water requirements and maximum 
diversion rates, various methods were used to determine weekly diversions for the various types of 
consumptive uses.  For purposes of modelling, consumptive water uses were grouped into two major 
categories.  Irrigation demands were treated as one broad category of demand.  All other licensed uses, 
including municipal, industrial, agricultural and domestic uses, were grouped together as a second 
demand category.  
 
 

F.2.1 Municipal, Domestic and Industrial Water Requirements 
Used in WRMM 

 
 There are currently nine licences authorizing withdrawals of water from the Highwood 
River for municipal, industrial, agricultural, domestic and “other” purposes.  This includes the 
groundwater licence for the Town of High River.  These nine licences allow a maximum of 6,953 dam3 

(5637 ac-ft) of water to be withdrawn each year, with a combined maximum diversion rate of 0.51 cms 
(17.9 cfs).   
 
 To determine current and future water demands on a weekly basis, AEP undertook a 
consumptive demand study.  A primary source of information for this study was the annual water use 
returns submitted by large municipal and industrial water users.  Water use returns are annual reports that 
are required from licencees.  Theses reports provide a detailed record of the actual amounts of water 
pumped on a monthly basis.  In the case of municipal and industrial demands, the water use returns were 
judged to provide an accurate seasonal pattern and rate of water withdrawals, and this information was 
used to determine weekly flows.  For the Town of High River, diversion rates were increased to account 
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for an assumed 91 per cent increase in population by the year 2011. 
 
 Licence information was used to determine the pattern of withdrawals for “other” 
purposes, namely the licence to divert water to Frank Lake.  This licence actually contains a monthly 
withdrawal rate that starts with 0.03 cms (1.0 cfs) during January and February and then increases to a 
maximum of 0.20 cms (7.0 cfs) during June.  The licence requires that these diversions cease during July 
and August and then can resume in September at a rate of 0.11 cms (4.0 cfs), then dropping to (0.03 cms) 
1.0 cfs by December. 
 
 For the smaller municipal, domestic and agricultural licences it was assumed that the total 
demand, as specified in the licence, would be distributed evenly throughout the year. 
 
 The resulting estimates of municipal, industrial, agricultural, domestic and “other” water 
uses in the Highwood River Basin are shown in Figure F-1, along with the demand assumptions used in 
the model.  The figure shows that the maximum rate of diversion ranges between 0.23 cms (8 cfs) and 
0.42 cms (15 cfs), with the higher diversion rate occurring during May and June.  These estimates of 
average weekly diversion rates are below the maximum licensed diversion rate of 0.51 cms (17.9 cfs).   
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Figure F-1: Weekly Municipal, Domestic and Industrial Demands in the Highwood River 

Basin 

 
 A similar approach was taken to determine weekly municipal and industrial water 
demands in the Little Bow River Basin.  Water use returns were used to determine weekly use patterns for 
all the major municipalities, and potential water use by the town of Vulcan was determined on the basis of 
their current licence application for an additional 259 dam3 of water (210 ac-ft).  However, there are few 
water use records for the small municipal users like the water co-operatives and the Hutterite colonies 
since they were only recently licensed.  Consequently, weekly demands for these users were estimated by 
assuming that their pattern of weekly demand would be similar to that of the Village of Carmangay.  The 
resulting estimates of weekly water municipal, domestic and industrial water demands in the Little Bow 
River Basin and the corresponding demand estimates used in WRMM are shown in Figure F-2.  
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 Figure F-2 indicates negative water consumption for the Town of Nanton during the early 
spring and late fall months.  This unusual situation occurs because the Town of Nanton draws their water 
supplies from wells and springs during the winter months.  After being used and treated, this water is then 
returned to Mosquito Creek where it represents an addition to natural flows. 
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Figure F-2:  Weekly Municipal, Domestic and Industrial Demands in the Little 

Bow River Basin 
 
 

F.2.2  Irrigation Water Requirements Used in WRMM 
 
 Modelling of current and future irrigation demands in the Highwood and Little Bow river 
basins first involved dividing total demands into eight separate irrigation blocks.  Irrigators in each of 
these blocks have slightly different irrigation requirements and would be affected differently by project 
implementation.  The eight irrigation blocks used in the model are described in Table F.1. 

 
TABLE F.1 

IRRIGATION REQUIREMENTS USED IN WRMM 
 

Irrigation Block Existing 
Irrigation 

(acres) 

Irrigation 
Expansion 

(acres) 

Water 
Demand 

(acre-feet) 

Irrigation 
Target 

(ft/acre) 
Highwood River 
9. Upstream of the Little Bow Diversion 
10. Little Bow Diversion to Aldersyde 
11. Aldersyde to Sheep River 
12. Downstream from Sheep River+  

 
1,552 
1,021 
   739 
1,688 

  
  1,268 
     841 
     776 
  1,229 

 
0.82 
0.82 
1.05 
0.73 

Little Bow River Basin 
13. Upstream of Little Bow Reservoir 
14. Downstream of Little Bow Reservoir 
 
15. Mosquito Creek 
16. Clear Lake 

 
  1,688 
11,512 

 
  1,893 

 
 
 

16,500 
 

  3,500 

 
  1,623 
15,334 
21,979 
  2,087 
  4,662 

 
0.96 
1.33 
1.33 
1.10 
1.33 

+ This includes 13 licences for 1,125 acre-feet of water from the Sheep River on 1513 acres of land. 
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 The second step in modelling irrigation demand was to determine weekly water diversion 
patterns for existing irrigation on each of the eight blocks.  The process for determining weekly irrigation 
demand is set out in the Consumptive Demand Analysis undertaken by AEP in 1993.  It involved 
examination of water use returns provided by a sample of irrigators in the Little Bow River Basin for the 
period from 1983 to 1988.  Although not entirely representative of all irrigators, the water use information 
was judged by the Applicant to be a reasonable description of the weekly pattern of irrigation water use.   
 
 In interpreting the water use return information, it was noted that actual water use, based 
on monitoring conducted in 1986 to 1988, is often different from the amounts of water irrigators reported 
in their water use returns and is also different from licensed amounts.  For example, actual monitoring of 
withdrawals showed that irrigators tend to overstate the amount of water used during June and September, 
but understated the amount they used in July and August.  The reported water use information was then 
adjusted to account for these differences.  The water use data also show that irrigators sometimes report 
using more than their licences would allow.  Reported use exceeded the licensed allocation by an average 
of 10 per cent between 1983 and 1988.  However, since monitoring studies showed that the accuracy of 
reported water use was within the range of ± 10 per cent, it was concluded that using the licensed 
allocation, as the basis for modelling, was appropriate.  
 
 The Consumptive Demand Analysis also concluded that future weekly irrigation demands 
will probably differ from current practices.  Current diversions are tied to the availability of water from 
the Highwood River and the diversion canals.  But with a more assured water supply as a result of the 
proposed project, irrigators are more likely to irrigate according to crop requirements.  Switching from a 
supply-based operating regime to a demand-based approach would reduce irrigation water demands in 
late July and early August, but would increase usage in late August and early September.  Thus, weekly 
irrigation demand for irrigated acres located adjacent to or below the proposed reservoir was based on 
crop water requirements rather than historical use patterns.  Crop water requirements were also used to 
estimate irrigation demand along the Highwood River because there were insufficient water use returns to 
determine current patterns of water usage.  
 
 The weekly irrigation water requirements for the Highwood River Basin, as used in the 
WRMM, are shown in Figure F-3.  Irrigation water requirements increase gradually during the irrigation 
season, reach a peak in early July (Week 27), and then decline for the remainder of the period.  At the 
peak, irrigation diversions from the Highwood River above the Sheep River are estimated to be about 
0.54 cms (19 cfs).  This amount represents only about 35 per cent of the total maximum diversion rate of 
nearly 1.53 cms (54 cfs) authorized under existing irrigation licences. 
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Figure F-3: Weekly Irrigation Requirements in the Highwood River Basin 
 
  
 
 
 The historical distribution of demand was used in the WRMM to simulate weekly 
irrigation requirements for irrigation demand for Squaw Coulee and along the Little Bow River and 
Mosquito Creek above the proposed reservoir.  The weekly distribution of irrigation demand from 
Mosquito Creek is provided in Figure F-4 and the corresponding information for the Upper Little Bow 
River is provided in Figure F-5.  Figure F-4 shows that high levels of irrigation occur along Mosquito 
Creek in early June (Weeks 22 to 24) and peak in late July (Week 29).  The maximum irrigation demand 
is estimated to be slightly less than 0.42 cms (15 cfs).  However, maximum irrigation diversions allowed 
under existing licences total over 0.93 cms (33 cfs).   
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F-4: Weekly Irrigation Requirements from the Mosquito Creek 

 
 Figure F-5 shows that the irrigation demands used in the WRMM for the upper Little 
Bow River are different from the demand projections offered by the Consumptive Demand Analysis.   
Although the general pattern of diversions and the maximum rate of diversions are about the same, the 
WRMM assumes that irrigation demand in this part of the Basin commence and peak about two weeks 
earlier than suggested by historical records.  Peak irrigation demand is estimated to be about 0.35 cms (12 
cfs) in early July (Weeks 26 and 27).  However, existing irrigation licences authorize up to nearly 0.71 
cms (25 cfs). 
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Figure F-5: Weekly Irrigation Requirements in the Upper Little Bow River Basin 

 
 Existing weekly water requirements for irrigation from the Little Bow River and 
Mosquito Creek adjacent to and downstream from the proposed reservoir are shown in Figure    F-6.  This 
figure shows some differences between crop water requirements in the Basin and the pattern of diversion 
used in WRMM.  Peak water demand currently occurs in early July (Week 27) with average diversion 
being about 2.83 cms (100 cfs).  Current licences in this reach currently authorize maximum withdrawals 
of up to 4.47 cms (158 cfs) for irrigation. 
 
 Figure F-6 also shows future irrigation water requirements assuming 6,680 ha (16,500 
acres) of irrigation expansion adjacent to and downstream from the proposed reservoir.  For the irrigation 
expansion, crop water requirements were based on assumptions about the types of crops that would be 
grown, target crop yields, and the acceptable level of risk of crop failure due to moisture deficits.  
Maximum irrigation water requirements would increase to about 7.79 cms (275 cfs), based on crop water 
requirements as per the Consumptive Demand Analysis.  In the WRMM, irrigation water requirements are 
assumed to peak at about 6.80 cms (240 cfs), and would exceed water demands based on crop water 
requirements in the spring and fall. 
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Figure F-6: Weekly Irrigation Requirements in the Lower Little Bow River Basin, Including Irrigation Expansion 
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 With implementation of the project, water will be diverted out of Mosquito Creek and 
into Clear Lake where water can then be withdrawn for irrigation.  The modelling assumed that 1,415 ha 
(3,500 acres) of new irrigation could be supported from Clear Lake.  Water demands were predicted 
based on crop types, target yields, weekly requirements and acceptable levels of irrigation risk.  Figure F-
7 shows that irrigation requirements, as assumed in the WRMM, would gradually increase throughout the 
season, peaking at about 0.85 cms (30 cfs).  For most of the summer, the irrigation water requirements for 
Clear Lake included in the WRMM are slightly higher than those estimated as part of the Consumptive 
Demand Analysis. 
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Figure F-7: Weekly Irrigation Water Requirements for Clear Lake 
 
 

F.3  Conveyance Flows Used in WRMM 
 
 Another water demand in the Little Bow River basin is termed “conveyance flow”.  
Technically this is defined as the amount of water that must be diverted from the Highwood River to 
maintain the ability to withdraw water from the Little Bow River and Mosquito Creek during water-short 
periods. Conveyance flow is required to ensure that consumptive users can physically withdraw water 
(i.e. pump intakes are covered) and to provide for contingencies (i.e. emergencies, unauthorized 
withdrawals, miscommunication in the timing of supply and demand). 
 
 This means providing some water so that there is still some flow in the streams after 
consumptive users have withdrawn their water. The amounts of water required for conveyance flows is 
not a fixed or specified number.  However, AEP indicated that the current practice was to release between 
0.14 cms (5 cfs) and 0.42 cms (15 cfs) down each of the Little Bow Canal and through Squaw Coulee into 
Mosquito Creek for conveyance flow.  For purposes of the WRMM simulations, a flow of 0.28 cms (10 
cfs) was adopted as the conveyance flow for each stream.  However, it was further assumed that, during 
the winter months, 0.57 cms (20 cfs) of conveyance is required for the Little Bow River, while 
supplementary flows into Mosquito Creek could be shut off.  Estimates of weekly conveyance flow were 
provided in the Consumptive Demand Analysis and are summarized in Figure F-8. 
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Figure 
F-8: Total Conveyance Flows 
 

F.4  Instream Flow Needs 
 

 The third step in developing the WRMM simulations was to determine instream flow 
needs.  The benefits of meeting demands for consumptive uses of water such as those just described must 
be balanced against the benefits of keeping water in the stream.  Instream flows protect aquatic and 
riparian communities, which in turn support fisheries and recreation in the Highwood and Bow Rivers.  
Instream flows also ensure conveyance of water to downstream users and maintain water quality by 
diluting or assimilating pollutants.  Although instream needs are sometimes mistakenly characterized as 
solely environmental needs, the benefits of protecting instream flow needs are clearly economic and 
social as well.  The economic welfare of downstream irrigators, campground operators and angling guides 
all depend on adequate instream flows.  The value of a family picnic in a poplar forest by a clear 
Highwood River is no less real because it cannot be easily quantified.  With these observations in mind it 
is clear that it would be a distortion of the real issue to paint the allocation of water to instream and 
consumptive demands as an 'environment vs. economy' matter.  There are environmental, social and 
economic reasons to leave water in the stream and these must be weighed against the benefits of 
diversions and withdrawals. 

 
 The assessment of instream flow needs differs from the problem of estimating 

consumptive demands in some important respects.  Consumptive demands and diversions do not overlap 
in the sense that water used for one purpose is not generally available to supply another demand. The 
effect of withdrawals and diversions from the Highwood can therefore be estimated by adding up the 
demands and subtracting the total from the natural flow.  Instream flows are the opposite; an instream 
flow that provides habitat for fish near High River also maintains shallow groundwater and conveyance 
for downstream irrigation users.  The problem of defining instream flow needs is therefore one of 
defining flows that simultaneously serve many purposes.  

 
 Although the state of many instream and riparian values depend on stream flows, the IFN 

assessment the applicant used to develop the Diversion Plan focused solely on the instream needs of 
salmonid fishes. 

 

F.4.1  The Scientific Assessment of Instream Flow Needs  
 

 The scientific assessment of instream flow needs included three components: an 
assessment of the need for flushing flows, an assessment of water quality impacts on fish, and an 
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assessment of fish habitat in relation to flows.  The IFN was defined as being either the maximum of the 
flows defined by the three requirements or the natural flow of the stream whichever was less.  

 
 Freshet flushing flows alter the shape of the rivers (channel morphology) and remove fine 

sediments that may accumulate during lower flow conditions. Alberta Environmental Protection reviewed 
the requirements for habitat maintenance flushing flows, that is, those that remove sediments.  They 
concluded that a discharge of 28.32 cms (1000 cfs) for three consecutive days would remove fine 
sediment from reach four of the Highwood River.  Freshet discharges in the Highwood are commonly 
much greater.  Therefore the flushing flow is readily accommodated.  

 
 The relationship between stream flow and fish habitat was studied according to the 

procedures of Instream Flow Incremental Methodology (IFIM).  Hydraulic data collected at five study 
sites during various flow conditions were used to simulate the hydraulic characteristics of the river 
downstream of the diversions.  Microhabitat frequency and use data for rainbow trout and mountain 
whitefish were used to develop microhabitat preference curves.  PHABSIM (Physical Habitat Simulation) 
models were used to combine these data to develop relationships between flow and Weighted Usable 
Area (WUA), an index of habitat for each fish species and life stage.  

 
 The relationship between fish habitat and flow (i.e. the WUA curves) differs from species 

to species and with life stage.  Consequently, a flow that is beneficial to one stage and species may be 
detrimental to another.  The seasonal periodicity of spawning, incubation and rearing of fry make certain 
periods critical to the survival and reproduction of fish.  In order to provide water management planners 
with the best estimate of flow requirements for fish, the open water season was divided into "biologically 
significant periods".  A flow was selected to provide optimal habitat for the most critical life stages 
present based on the WUA curves for that species and stage.  The optimum habitat value was adjusted to 
accommodate the habitat requirements of the other species and stages where these conflicted.  Since 
optimum habitat is only intermittently available, the optimum habitat was requested only for the 20 per 
cent wettest conditions (i.e. the 0 to 20 per cent exceedance flows).  Average and habitat-limiting 
conditions were also defined. Average habitat conditions based on the WUA curves for the critical species 
and life stages were requested for average flow conditions (i.e. the 50 per cent exceedance flows).  
Habitat-limiting conditions, operationally defined as flow conditions that reduce habitat by 80 per cent, 
were requested for the driest 20 per cent of conditions (i.e. the 80 to 100 per cent exceedance flows).  A 
Fish Rule Curve (FRC), also described as a Variable Flow Request was defined by joining the wet, 
average and dry year points and superimposing this on the naturalized flow exceedance curve.  When the 
FRC exceeded the naturalized flow, the naturalized flow was taken to be the FRC.  Thirty curves 
corresponding to Julian weeks 14 through 43 were generated in this manner.  The Fish Rule Curves are 
'variable flow requests' in the sense that flows requested for instream needs are assessed in relation to 
natural flows.  Optimal conditions are requested in wet years, average conditions in average years and 
habitat-limiting conditions in dry years.  

 
 The Fish Rule Curve in Figure F-9 for Julian week 30, the end of July, illustrates the 

variable flow request concept. The weekly average flows requested for instream needs may be as high as 
500 cfs in wet years, declining to 150 cfs in dry years. The FRC is less than the natural flow in wet, 
average and dry years. Figure F-10 shows that only three weeks later, the natural discharge of the 
Highwood is lower than the FRC curve during average years. The FRC is adjusted downward to the 
natural flow. Later in the summer natural flows decline further so that the FRC is the natural flow under 
average and dry conditions. 
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Figure F-9: Natural Flow and Fish Rule Curve for Week 30 
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Figure F-10: Natural Flow and Fish Rule Curve for Week 33 

 
 
 The third component of the IFN was water quality.  As Highwood River fish are 

frequently exposed to poor dissolved oxygen (DO) and high temperatures even under natural conditions, 
it would not be reasonable to establish a management goal of strictly avoiding water quality criteria under 
developed conditions.  Instead, a more pragmatic goal was adopted.  The management goal is to ensure 
that the frequencies of exceedences for both acute and chronic criteria for temperature and dissolved 
oxygen must be less than or equal to the frequency under natural conditions.  The rationale for this 
approach is that the species are clearly capable of surviving the frequency of poor water quality 
conditions found under natural conditions, but may not be able to survive a greater frequency of poor 
conditions.  Both acute and chronic criteria for dissolved oxygen and temperature were obtained from the 
literature for mountain whitefish and rainbow trout fry and adults. 
 



 

F.4.2 Minimum and Preferred Flows and the Preliminary (Interim) 
IFN 

 
 The FRC Variable Flow Request specifies both an amount and a frequency because it is 

related to the distribution of natural flows (i.e. the exceedence values).  This is in contrast to the standard 
setting approach implemented in the Water Management Policy for the South Saskatchewan River Basin.  
That policy required that two levels of instream flow requirements be defined: a 'minimum' to protect 
basic water quality and instream flow needs; and a 'preferred' level to protect desirable instream needs.  
The management target was to achieve the preferred flows most of the time.  

 
 The standard-setting approach benefits from its simplicity relative to the variable flow 

request, but is a very blunt instrument to protect biological instream resources.  It fails to take account of 
the biological fact that the responses of, for example fish populations, depend on the severity, duration 
and frequency of stress conditions.  "The ability of fish populations to compensate for a one-in-ten-year 
low flow event may give the false impression that the fish population will remain healthy and viable if 
this minimum flow (drought) condition were imposed year after year "(Trihey and Stalnaker 1985).  To 
comply with the policy's demand for minimum and preferred flows without forfeiting the benefits of the 
FRC approach, the author of the IFN report defined an envelop around the FRC.  The preferred flow, or 
upper envelope, was defined as either the optimum flow of 14.16 cms (500 cfs) or the natural flow 
whichever is less.  The lower envelope was defined both by fish habitat and by water quality conditions.  
The habitat component was defined as: 

 
• the FRC during wet conditions (0 to 20 per cent natural flow exceedence); 
 
• the FRC during dry conditions (70 to 100 per cent natural flow exceedence); and  

 
• 80 per cent of the habitat prescribed by the FRC for average flow conditions.  

 
This lower envelope, adopted as a trade-off during the development of operations scenarios 
(see section 4.1.3.5), came to be called the 80 per cent Fish Rule Curve. 

 
 The third component of the Preliminary IFN was water quality.  In the modelling, the 

FRC could be supplemented up to the natural flow to prevent water temperature from exceeding 21oC or 
dissolved oxygen from falling below 5 mg/l.  
 
 

F.5  Water Use Priorities Used in WRMM 
 
 Having established natural flows and the various water demands in the basin, it is then 
necessary to specify the rules by which the WRMM would distribute the water available during any given 
week among the competing demands.  These rules are built into the model as a series of penalty points, 
such that the larger the penalty, the greater influence that demand will have upon how the model allocates 
water.  WRMM attempts to allocate water by minimizing total penalty points.   
 
 While the actual penalty points used in WRMM will vary according to the diversion plan 
being evaluated, the general priorities assigned to describe baseline conditions are provided below: 

 
1. Municipal, industrial and domestic demands in the Highwood and Little Bow Basins 
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2. Conveyance flow to deliver above demands in the Little Bow Basin 

 
3. Minimum instream flows including then 80% FRC plus water quality and flushing 

flow requirements. 
 

4. Irrigation from the Highwood River  
 

5. Unsupported irrigation from the Little Bow River, first 85 percent of demand. 
 

6. Supported irrigation from the Little Bow River, first 85 per cent of demand. 
 

7. Main reservoir storage. 
 

8. Little Bow irrigation, remaining 15 per cent of demand. 
 

9. Preferred instream flow, lesser of 14.16 cms (500 cfs) or natural flow. 
 

10.  Top reservoir storage zones.  
 

 It should be noted that the general priorities used in the model do not correspond to the 
priorities established through water licences.  Under the Water Resources Act, water licences have priority 
among themselves according to the date the licence was created, such that older or senior water licences 
have priority over more recent or junior licences.  Modelling based on the legal priorities associated with 
water licences would be much more complicated.  In addition, an assessment based on licence priorities 
would have required resolution of a number of legal issues related to the relative priorities of licences 
between the two river basins.  
 

F.6  Use of WRMM 
 
 Conditions in the Little Bow and Highwood river basins for the period from 1950 to 1988 
were used as the simulation period for the WRMM.  This simulation period covers the low flow years of 
the 1980s and captures a range of natural flow and weather conditions.  Extending the period to cover the 
extreme drought of the 1930s could result in higher irrigation deficits than reported for the dry years of 
the 1980s.  For each week in the simulation period, the WRMM was used to calculate the flow in all 
channels, the water level in all reservoirs and the water delivered to each demand, including the 
Preliminary IFN.  The flows delivered to each demand were then compared to its ideal demand to assess 
the frequency and magnitude of water shortages.  The resulting pattern of shortages was then compared to 
selected assessment criteria to judge the performance of the scenario being evaluated.  The model results 
were then used to assess how a particular operating plan for the Highwood and Little Bow river basins 
would perform, given the natural flows and weather conditions that occurred in the recent past.   
 

F.7    Model Limitations and Cautions 
 
 The WRMM does provide some useful insight into how the complex water management 
system of the Highwood and Little Bow basins might respond to various management decisions over time 
with varying climatic and hydrologic conditions.   The model does have some serious limitations.  
Perhaps the most serious is the reliance on the period of record as the basis to represent future conditions.  
There is no way to be sure that the 39 year period chosen for the simulations is representative of long-
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term conditions.  The model depends on our limited ability to forecast future demands, and changes in 
social values and scientific knowledge.  The model did not reserve water explicitly for unspecified future 
needs.  Droughts may become more frequent than in the past. 
 
 A key point is whether the priorities assumed in the model are consistent with legal 
priorities inherent in licenced water rights.  The model focuses on irrigation blocks and does not 
differentiate between individual water rights holders who may have different legal priorities.  No 
differentiation of priorities was made between new irrigation and existing irrigation in those areas 
supported by new water storage in the reservoir.  Average deficits may not be a good indicator of success, 
since they tend to mask the serious effects of deficit events on water users with junior licences.  Deficit 
estimates are based on licenced volumes and may overstate deficits in many years when full licenced 
amounts of water are not required.  
 
 The Panel has previously indicated its concern regarding the Preliminary IFN used in the 
Application as a basis for determining environmental acceptability of proposed diversion plans. 
 
 Irrigation demands have been tied to certain seasonal and crop requirements and 
irrigation efficiencies that could change in future with crop market demands.  Estimates of future 
industrial and municipal demands are limited to assumptions in the Consumptive Demand Analysis which 
is dated and provides only limited suggestions for future water requirements. There is no allowance for 
unlicensed but legal withdrawals such as domestic and stock-watering, which may grow considerably in 
the near future.  A science-based IFN could require more water. 
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RULES FOR THE OPERATION OF THE EXISTING AND  
PROPOSED WATER MANAGEMENT STRUCTURES
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G. Rules for the Operation of the Existing and 
Proposed Water Management Structures 4 

 
 Various rules for the operation of the existing and proposed water management structures 
in the study area were tested with the Water Resources Management Model (WRMM).  As noted in 
Appendix F, the WRMM was used to develop a diversion plan that would allocate available water among 
competing uses, according to some specified management priorities.  The Diversion Plan being proposed 
by APWSS assumes that the water management structures being proposed are operated in a specific way.  
A description of how existing and proposed water management structures in the basins would be operated 
under the proposed Diversion Plan is provided below.  APWSS noted that the assumptions employed in 
the Diversion Plan would form the basis of the operating plans that AEP would develop for these 
structures, if the Project/Plan were to be implemented.   
 
 

G.1  Little Bow Canal 
 
 Figure G-1 summarizes the operation of the proposed enlarged Little Bow Canal.  A flow 
of 0.57 cubic metres per second (cms)(20 cubic feet per second [cfs]) would be diverted 
throughout the winter months, as is the current situation (i.e. the Base Case).  Throughout the rest 
of the year, the minimum diversion would be reduced to 0.28 cms (10 cfs) with a maximum of 
8.5 cms (300 cfs) subject to meeting the instream flow requirements of the Highwood River.  
Diversions greater than 0.28 cms (10 cfs) would commence with spring runoff on the Highwood 
River, normally in early May, and cease by late July. 
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Figure G-1:  Little Bow Canal Operations 

                                                 
4  This information is taken from Section 5.4.2 of Volume 1 of the Environmental Impact Assessment 

submitted by Alberta Public Works, Supply and Services. 
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G.2  Squaw Coulee Diversion 
 
 Figure G-2 outlines the operation of the Squaw Coulee Diversion on the Highwood River 
under the proposed Diversion Plan.  There would be no diversions from the Highwood River from early 
October to the end of April.  The minimum diversion throughout the summer would be 0.28 cms (10 cfs).  
The maximum would be 1.70 cms (60 cfs) and would be subject to meeting the Highwood River Instream 
Flow Needs (IFN).  The pattern of diversion at Squaw Coulee would be similar to that of the Little Bow 
Canal.  Diversion would start in early May and, apart from maintenance of minimum diversions, would 
generally end in late July. 

 

0
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

Minimum
Maximum
Median

Jan   Feb    Mar   Apr   May   Jun   Jul   Aug    Sep   Oct   Nov   Dec

Diversions subject 
to Highwood River 
Instream Flow
Needs

 
Figure G-2: Squaw Coulee Diversion Operations 
 

G.3  Little Bow River Reservoir 
 
 The proposed operation of the Little Bow River reservoir would vary significantly year to 
year, in response to flow conditions and water demands.  In most years, the reservoir would fill by 
mid-May.  It would remain full throughout June and levels would gradually start to drop until late 
September.  In about half of the years drawdown would be less than 3 metres (m)(10 feet[ft]), and 
in over 80 per cent of the years it would be less than 5 m (16 ft).  Figure G-3 illustrates the normal 
range of water level variation that would be expected for the proposed reservoir.  A succession of 
dry years, such as occurred in the 1980s, would result in drawdowns of as much as 14 m (45.5 ft) 
and there would be years when the reservoir would not completely fill. 
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Figure G-3: Little Bow River Reservoir Elevations 
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G.4  Clear Lake Diversion 
 
 The Clear Lake Diversion would be operated from mid-April to mid-September when 
water would be diverted, if available, to bring Clear Lake to its full supply level and offset withdrawals 
and evaporation.  Maximum diversion from Mosquito Creek would be 1.7 cms (60 cfs), but rates would 
normally be much lower.  Figure G-4 illustrates the operation of the proposed Clear Lake Diversion. 
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Figure G-4: Clear Lake Diversion Canal Flows 

 
 
Figure G-5 illustrates anticipated Clear Lake water level fluctuations if the proposed Project/Plan is 
implemented.  Clear Lake would normally fill by late May and remain full through June and into July.  
Levels would then generally drop gradually until mid-September. In approximately 75 per cent of the 
years, the drawdown would be less than 1 m (3.3 ft), and would never exceed 2 m (6.6 ft). 
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Figure G-5: Clear Lake Elevations 
 
 The Diversion Plan provides guidelines under which the Little Bow Project facilities would be 
operated.  The Diversion Plan assumes the construction of the Little Bow Project and the adoption of 
different operating procedures for the existing Squaw Coulee and the enlarged Little Bow diversion 
works. 
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G.5  Reservoirs and Canals 
 
  The physical characteristics of the reservoirs and canals required in the Diversion Plan 
were discussed earlier.  Squaw Coulee Reservoir remains in its current state in the Diversion Plan.  
Conveyance flows remain the same as in the Base Case. 
 
 

G.6  Squaw Coulee Expansion 
 
 Enlarging Squaw Coulee Reservoir would permit storage of additional Highwood River 
water during high flow periods.  With this additional storage, the resulting Expanded Diversion Plan 
would eliminate the need to divert into Squaw Coulee during low flow periods and would allow water to 
be returned to the Highwood River to offset diversions into the Little Bow Canal.  The operations of the 
Squaw Coulee Reservoir would vary considerably from year to year depending on river flows and water 
demands.  As shown in Figure G-6, filling would start in mid-April with water being diverted from the 
Highwood River up to the maximum 1.7 cms (60 cfs), depending on the Highwood River Instream Flow 
Needs.   
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Figure G-6: Squaw Coulee Diversion Canal Flows: Expanded Project 
 
 
 The reservoir would reach full supply level by early June (Figure G-7).  Reservoir levels 
would remain constant until late July or early August when releases would be required to meet licensed 
demands on Mosquito Creek or the Highwood River IFN.  Reservoir levels would normally drop until 
late September or early October.  Some refilling of the reservoir would often occur in the autumn when 
consumptive water demands decrease.  Reservoir levels would remain relatively constant throughout the 
winter.  Average drawdown of reservoir levels over the summer would be less than 2 m (6.6 feet), but on 
occasion would exceed 10 m (33 feet). 
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Figure G-7: Elevations of Squaw Coulee Reservoir: Expanded Project 
 
 The return canal from the Squaw Coulee reservoir would be used to replace water 
withdrawn from the Highwood River at the Little Bow Canal during low flows to ensure that the 
Highwood River IFN criteria would be met.  As shown in Figure G-8, releases to the Highwood River 
would commence in late July and continue to mid-October.  There would occasionally be releases earlier 
in the spring before spring runoff.  Most of the time releases would be 0.28 cms (10 cfs) balancing the 
diversion into the Little Bow Canal.  Releases would occasionally be as high as 0.66 cms (23 cfs). 
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Figure G-8: Squaw Coulee Reservoir Return Canal: Expanded Project 
 


