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EXECUTIVE SUMMARY 

BACKGROUND 

In November 2018, AEP commissioned Wood Environment & Infrastructure Solutions, a Division 

of Wood Canada Limited (Wood), supported by its subconsultant WaterSMART Solutions Ltd. 

(WaterSMART), to undertake Phase 1 of the Bow River Reservoir Options (BRRO) project, the 

Conceptual Assessment.  This report presents the results of the BRRO Conceptual Assessment, 

which considered three reservoir options on the Bow River upstream of Calgary to reduce future 

flood and drought risk and improve overall water management flexibility.  This initial phase of the 

project was a desktop study, based on existing information, and its objective was to study the 

three reservoir options at a conceptual level, but not yet recommend a preferred option. 

The BRRO project builds on the previous Bow River Water Management Project, that was 

announced in October 2015 by Alberta Environment and Parks (AEP), jointly chaired with the 

City of Calgary.  It was one of the many water management projects and investments initiated in 

the Bow River basin following the flood in 2013.  That project was carried out by the Bow River 

Working Group (BRWG), a collaborative of water managers and water users including provincial 

ministries of the Government of Alberta, municipalities, First Nations, non-governmental 

organizations, industry and irrigation districts, and its purpose was to assess the potential for flood 

and drought mitigation within the Bow River basin.  The resulting report (BRWG, 2017), entitled 

“Advice to Government on Water Management in the Bow River Basin, 2017”, included 

a recommendation to complete conceptual assessments of the following three major reservoir 

options, providing the basis for the BRRO Conceptual Assessment: 

• A new dam within the Morley reach of river, between Seebe Hydro Office (Seebe) and the 

existing Ghost Reservoir; 

• Increasing the live storage capacity of the existing Ghost Reservoir; and 

• A new dam within the Glenbow reach of river, between the existing Ghost Reservoir and the 

existing Bearspaw Dam. 

PROJECT AREA DESCRIPTION 

Figure E1 illustrates the portion of the Bow River valley containing the three reservoir options put 

forward by the BRWG, extending from Seebe at its upstream end to Calgary at its downstream 

end.  The figure illustrates the approximate locations of the three options, which are now identified 

as:  the Morley option; the Relocated Ghost Dam option; and the Glenbow East option.  The 

Relocated Ghost Dam option is considered to be a refinement to the concept of increasing the 

capacity of the existing Ghost Reservoir originally identified by the BRWG.  Existing communities 

located along or near the Bow River that could be directly impacted by the three options include 

the Stoney Nakoda First Nation community of Morley, the Summer Village of Ghost Lake, the 

CottageClub Ghost Lake, Cochrane, and lower Springbank Heights.   
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As illustrated in Figure E1, a large portion of the study area is located within Stoney Nakoda First 

Nation reserve lands.  This includes the Morley option dam site and most of its reservoir area, and 

most of the area along the south shoreline of the Relocated Ghost Dam option reservoir.   

A number of dams and associated reservoirs already exist along this reach of the Bow River 

including the Kananaskis and Horseshoe Dams near Seebe, the Ghost Dam, and the Bearspaw 

Dam just upstream of Calgary.  These dams are all owned and operated by TransAlta.  They have 

a primary purpose of hydro energy production.  Other than the Bearspaw Dam, which was built in 

the 1950s, these dams are all in the order of 100 years old.   

BOW RIVER RESERVOIR OPTIONS PROJECT 

Following the recommendations by the BRWG, AEP prepared a plan to investigate the three 

recommended reservoir options, and initially named the project the Bow Basin Water 

Management Options (BBWMO) project.  For ease of reference, the project name was changed to 

the BRRO project in November 2019, partway through Phase 1, the Conceptual Assessment.   

The BRRO project will be carried out in four phases, as summarized below.  Each phase will 

conclude with a review of its results, considering the project’s merits and shortfalls.  A distinct 

decision will be required to proceed after each phase of the project.   

• Phase 1:  Conceptual Assessment (Current Study) 

The Terms of Reference (ToR) for the Conceptual Assessment, the current study, were to produce 

conceptual level engineering designs for each of the three reservoir options identified by the 

BRWG (2017), through engineering study, Indigenous and stakeholder engagement, and 

associated social and environmental assessment, all at a desktop level of study.  The objective of 

the Conceptual Assessment is to provide conceptual level designs for each option, but not to 

compare the three options nor recommend a preferred option.   

• Phase 2:  Feasibility Study 

A Feasibility Study would further evaluate the three options, including site visits, and recommend 

a preferred option, if any.  The study would include geotechnical site investigations (i.e., drilling, 

etc.) to better assess soil and bedrock conditions to confirm the engineering viability of each 

option.  Key third party stakeholders including TransAlta, AltaLink, and Canadian Pacific (CP) would 

be engaged further, given the potential impacts to their existing infrastructure.  A business case, 

including a cost benefit analysis, would be developed for each option.  The study would be in 

sufficient detail to establish the cost, impacts and benefits of each option to a level that would 

provide an appropriate basis for selection of a preferred option, or support a decision to not 

further investigate any of the options. 
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• Phase 3:  Engineering & Regulatory Approval Process 

Phase 3 would include preparing preliminary engineering designs, followed by detailed 

engineering designs, and the regulatory review and approval processes, for the option selected 

at the end of the Feasibility Study.  Provincial and Federal Regulatory Processes would be 

completed.  This would include a comprehensive Environmental Impact Assessment (EIA), 

consultation with potentially impacted stakeholders and First Nations, and engagement of Métis.  

Phase 3 would also include land purchase at such time as a decision to pursue the project to 

completion can be made. 

• Phase 4:  Procurement, Construction & Commissioning 

This is the final project phase which would involve a public construction bid process and 

subsequent construction by the successful bidder(s), project commissioning, and mitigation of 

associated environmental, social and other impacts. 

SITE SCREENING PROCESS 

During the early stages of the Conceptual Assessment, a comprehensive site identification and 

screening process was carried out to identify the best dam site location and associated reservoir 

details for each of the three options recommended by the BRWG (2017).  As part of the site 

screening process, a Study Corridor was established, extending from Seebe to Calgary.  Ten 

potential dam site options were identified in the Study Corridor:  four dam sites in the Morley 

reach of river, two options for expanding Ghost Reservoir (i.e., a Relocated Ghost Dam option was 

identified in addition to the BRWG’s original concept of expanding Ghost Reservoir by modifying 

the existing dam) and four dam sites in the Glenbow reach of river.  Three preferred dam site 

options were selected, one in each reach of river as required by the ToR, namely:  Morley option, 

Relocated Ghost Dam option and Glenbow East option. 

ENVIRONMENTAL OVERVIEW 

To gain an initial overall understanding of environmental conditions along the Study Corridor, an 

initial high level environmental desktop overview scan of the entire Study Corridor was completed 

early in the Conceptual Assessment, based on existing information.  The overview included all 

environmental disciplines which would later be involved in an EIA of the single preferred option 

as part of the regulatory approval process in Phase 3 of the project.  More detailed desktop studies 

of the specific areas that could potentially be impacted by the three options selected for the 

Conceptual Assessment were subsequently completed.  The following are key findings: 

• The entire Bow River valley is a key wildlife and biodiversity zone.  Several wildlife species of 

concern that are listed provincially and federally could breed in the Study Corridor.  Should 

any of the options eventually be selected as the preferred option, species-specific surveys 

would be required to support the EIA application and regulatory process. 
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• The Bow River (and associated reservoirs and tributaries) supports a diverse and ecologically 

significant aquatic community.  There is limited information regarding fish movements and 

critical habitat, including spawning and rearing in major tributaries.  However, the four existing 

dams within the Study Corridor have previously fragmented the watershed, and historical 

stocking has altered the fish community.  None of the existing dams provides fish passage.  

Fish species of concern include bull trout, which, at the time of the site screening process, was 

considered threatened provincially, but not listed under the federal Species at Risk Act (SARA).  

Subsequently, in August 2019, bull trout became SARA-listed, classified as Threatened.   

• The Study Corridor includes large areas of native grassland (e.g., fescue grasses), some areas 

of limber pine (endangered provincially, but not SARA-listed), and numerous wetlands.  While 

relatively few rare species have been recorded historically, the large areas of native vegetation 

suggest that it is likely that additional rare plants or rare ecological communities will be found 

during field surveys. 

• The findings of the initial environmental scan were similar along the entire Study Corridor.  

While all dam site options would have environmental impacts, no environmental 

differentiators were identified along the entire Study Corridor, except for impacts on the 

existing Glenbow Ranch Provincial Park, in the Glenbow reach of river. 

ENGAGEMENT ACTIVITIES 

The BRWG was engaged during the Conceptual Assessment, providing input to the site screening 

process, conceptual designs, and hydrotechnical water-use modelling.  In addition to the BRWG, 

those engaged in the Conceptual Assessment included Indigenous groups, interested or 

potentially affected organizations (governmental and non-governmental), and potentially 

affected communities and property owners.  Although there was no regulatory requirement for 

engagement during the Conceptual Assessment, AEP recognized the importance of early 

engagement with Indigenous groups and stakeholders, and this was reflected in the engagement 

activities that were conducted.  Indigenous groups and stakeholders to be engaged during the 

Conceptual Assessment were identified and engaged during and after the site screening process.  

Following initial study of the three selected dam site options, the engagement activities included: 

• distributing notification packages to the identified Indigenous groups and stakeholders; 

• providing on-line questionnaires for the identified Indigenous groups and stakeholders; 

• publishing project websites (including an interactive tool); 

• holding three public information sessions;   

• holding meetings with Indigenous groups and representatives of stakeholder groups; and  

• responding to telephone calls and e-mails received via the project-specific telephone number 

and e-mail address. 
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Feedback received as a result of the engagement activities, including all comments collected, was 

used to inform the Conceptual Assessment, and documented to inform future decision making as 

well as continued engagement in subsequent phases, should they occur.  During the engagement 

activities, some additional stakeholders were identified, and these stakeholders will be included 

in future engagement activities.  Some key feedback topics resulting from the Conceptual 

Assessment engagement activities included the following: 

• Protect the environment and park land, including the Glenbow Ranch Provincial Park, and the 

ongoing City of Calgary’s park developments, Haskayne Park and Bearspaw Legacy Park; 

• Traditional Land Use studies are important; 

• Don’t impact homes; 

• Operations of Ghost Reservoir impacts recreational uses; 

• It could be challenging to move the CP rail line (required for two options); and 

• Provide additional advertising for information sessions and include venues on both sides of 

the river so that more people are provided the opportunity to participate in engagement. 

CONCEPTUAL DESIGNS, IMPACTS, COST ESTIMATES & SCHEDULE 

Conceptual level engineering designs and cost estimates were prepared for the three selected 

dam site options.  For each option, the design included selecting the maximum reservoir level 

during a flood event, considering upstream constraints (existing communities and infrastructure), 

and determining the total reservoir storage volume that could be provided.  A minimum reservoir 

level (dead storage level) was also selected, such that a reservoir of some size would always be 

present, and the resulting new live storage (total storage minus dead storage, less any existing 

live storage if expanding an existing reservoir) that the option could add to the Bow River system 

was determined.  Dam site locations and reservoir levels were selected based on available 

information, and are subject to modification in future project phases. 

For a simulated 2013 flood event, reservoir operations modelling completed as part of the 

Conceptual Assessment indicate that the existing Ghost Reservoir could not meet the target of 

mitigating to a maximum flow rate at Calgary of 1200 m3/s.  The three options considered in the 

Conceptual Assessment could all meet the target, but the Morley option also required existing 

Ghost Reservoir storage to do so.  Each of the three options has additional storage capacity to 

reduce drought risk, and improve overall water management flexibility.   

Table E1 provides a summary of the Conceptual Assessment’s key findings for each option, 

including the estimated total cost, new live storage provided, estimated average annual energy 

production, and currently known key impacts of the dam and reservoir, based on the desktop 

studies and initial engagement processes only.  All three options could have impacts on traditional 

land use by Indigenous groups, and this will require further study in future phases of the project.   
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The technical feasibility of each option, and the associated project design details, effectiveness in 

mitigating flood/drought risk and providing water management flexibility, impacts on 

communities and infrastructure, and costs/benefits need to be further established as part of 

Phase 2, the Feasibility Study, prior to comparing the three options and recommending a 

preferred option.  It is estimated that the overall project schedule would consist of a minimum 

14 year project design and construction period, which started with the Conceptual Assessment in 

November 2018 and would end with project commissioning in the spring of 2032 at the earliest.  
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Table E1: Summary of Key Findings 

Description Unit Morley Option 
Relocated Ghost Dam 

Option 

Glenbow East 

Option 

Estimated Total Cost1 Million $ $922 $917 $992 

New Reservoir Live 

Storage2 
dam3 185,000 88,000 119,000 

Downstream Flood 

Protection 

Effectiveness 

- Fair Good Very Good 

Estimated Average 

Annual Energy 

Production  

(50% capacity factor)3 

MWh 192,880 219,150 122,030 

Impacted River 

Channel Length 
km 17 3 15 

Required Home 

Buyouts 
No. 18 2 16 

Impacted 

Communities4 
-- 

• Morley • Summer Village of 

Ghost Lake 

• CottageClub Ghost Lake 

• Possibly Morley 

• Cochrane 

• Acreage home 

community of 

Lower Springbank 

Heights 

Impacted First Nation 

Reserve Lands 
-- 

• Stoney Nakoda First 

Nation 

• Possibly Stoney Nakoda 

First Nation (if dam site 

is moved downstream in 

a future phase) 

• None 

Impacted Parks Land5 -- 

• None • None • Glenbow Ranch 

Provincial Park 

• City of Calgary’s 

on-going park 

developments:  

Haskayne Park and 

Bearspaw Legacy 

Park 

Impacted Major 

Infrastructure 
-- 

• Highway 1A relocation • CP rail line relocation 

• Decommissioning 

existing Ghost Dam 

• AltaLink substation and 

distribution lines 

relocation/replacement 

• CP rail line 

relocation 

Notes: 

1. For the Morley option, the estimated total cost does not include potential land swaps and compensation payments, beyond 

equivalent land purchase and home buyout values similar to those for other options. 

2. There may be potential to increase the new reservoir live storage for the Relocated Ghost Dam option by as much as an additional 

28,000 dam3, considering raising the maximum reservoir level above the Base Case level of El. 1191.77 m and moving the dam 

site further downstream. 

3. For comparison, the average annual energy production at the existing Ghost Dam hydroelectric plant is 173,000 MWh, based on 

information on TransAlta’s website as of March 2020. 

4. In this table, communities are considered to be a municipality, a group of acreage homes, or a group of First Nation homes and 

buildings at one location within First Nation reserve lands. 

5. For the Glenbow East option, the Glenbow Ranch Provincial Park and Haskayne Park are major components of a park corridor 

intended to join Calgary to Cochrane, as part of The Great Trail (formerly known as The Trans Canada Trail). 
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1.0 INTRODUCTION 

1.1 Overview 

In November 2018, AEP commissioned Wood Environment & Infrastructure Solutions, a Division 

of Wood Canada Limited (Wood), supported by its subconsultant WaterSMART Solutions Ltd. 

(WaterSMART), to undertake Phase 1 of the Bow River Reservoir Options (BRRO) project, the 

Conceptual Assessment.  This report presents the results of the BRRO Conceptual Assessment, 

which considered three reservoir options on the Bow River upstream of Calgary, to reduce future 

flood and drought risk and improve overall water management flexibility.  This initial phase of the 

project was a desktop study, based on existing information, and its objective was to study the 

three reservoir options at a conceptual level, but not yet recommend a preferred option. 

1.2 Bow River Basin 

As shown in Figure 1.1, the Bow River is approximately 645 km long and drains an area of nearly 

25,000 km2.  The Bow River joins the Elbow River within the City of Calgary and joins the Oldman 

River further downstream to become the South Saskatchewan River.  The Bow River basin is home 

to 22 urban municipalities, including the City of Calgary, 12 rural or regional municipalities and 

reserve lands for three First Nations, making it the most populous river basin in Alberta.  The 

Bow River, including its tributary rivers, originates along the eastern slopes of the Rocky 

Mountains.  It is a snowmelt-dominated system, in which water produced through storage and 

melting of snow makes up the majority of the water supply.  Although glacial meltwater 

contributes little to the total annual flow in the river, it plays an essential role in maintaining 

aquatic ecosystem health in the headwaters during late summer and streamflow during low-flow 

periods and drought years.  Historical flow records show dramatic variations in Bow River flow 

rates and volumes from year to year, as well as within a given year.  The highest flow rates typically 

occur in the spring, a result of the combination of snowmelt and rainfall, and the lowest flow rates 

occur in the winter. 

The flow in the Bow River is heavily influenced by existing water uses, and the many existing dams 

and reservoirs on its main stem and tributary rivers.  The water generated by spring snowmelt and 

rainfall (partially captured by existing dams and reservoirs) provides year-round river flow for 

drinking, irrigation, livestock, waste assimilation, electricity generation and wildlife, as well as for 

recreational activities such as fishing, kayaking and canoeing.  The Bow River system and its banks 

provide important riparian vegetation and aquatic habitat for many plants and animals. 

The 2005 and 2013 floods surpassed any flow rate observed in the Bow River since 1932 and 

demonstrated the existing risks to public safety and infrastructure associated with populations 

and developments in the floodplain.  Similarly, historical records indicate the potential for drought 

that would pose a risk to meeting future water demands, particularly considering increasing 

demands from population growth and associated on-going development.  Droughts would also 

place stress on environmental conditions in the watershed and present significant economic risks.  
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1.3 Project Background 

The BRRO project builds on the previous Bow River Water Management Project, that was 

announced in October 2015 by AEP, jointly chaired with the City of Calgary, and one of the many 

water management projects and investments initiated in the Bow River basin following the flood 

in 2013.  That project was carried out by the Bow River Working Group (BRWG).  The BRWG was 

formed in 2010 to develop the Bow River Operating Model (BROM) that has been used for several 

watershed projects in the Bow River basin over the last decade.  The membership has varied by 

project, but generally included a collaborative of water managers and users including provincial 

ministries of the Government of Alberta, municipalities, First Nations, non-governmental 

organizations, industry and irrigation districts.   

The purpose of the Bow River Water Management Project was to assess the potential for flood 

and drought mitigation within the Bow River basin.  In May 2017, the BRWG issued its final report 

entitled “Advice to Government on Water Management in the Bow River Basin” (BRWG, 2017), which 

summarized the results of its work.  The BRWG (2017) report identified increased reservoir storage 

on the Bow River upstream of Calgary as a means of significantly reducing future downstream 

flood and drought risk within the Bow River basin.  The BRWG (2017) report recommended that 

conceptual assessment studies be completed for three major reservoir options on the Bow River 

upstream of Calgary, as follows: 

1. Morley Reservoir – a new reservoir between the Seebe Hydro Office (Seebe) and the existing 

Ghost Reservoir. 

2. Expanded Ghost Reservoir – modifications to the existing Ghost Reservoir dam and spillway 

system to provide additional storage by: 

a. raising the dam crest to allow for a higher maximum reservoir level, and 

b. adding a low level outlet to allow for a lower minimum reservoir level.  

3. Glenbow Reservoir – a new reservoir between the existing Ghost Reservoir and the existing 

Bearspaw Dam, which is located near the western edge of Calgary. 

The BWRG (2017) report also investigated potential target flow rates of 1200 m3/s and 800 m3/s 

at Calgary and established that 800 m3/s was beyond what could be achieved with one new 

reservoir option on the Bow River.   

Figure 1.2 presents the various watershed areas (or sub-basins) that make up the Bow River basin 

upstream of Calgary, and contribute to the flow in the Bow River through Calgary.  Also illustrated 

in Figure 1.2 are the watershed areas that contribute to the flow reporting to each of the three 

reservoir options on the Bow River upstream of Calgary being considered in this report. 
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1.4 Project Area Description 

Figure 1.3 illustrates the extent of the Bow River valley corridor that could be directly impacted 

by the three reservoir options put forward by the BRWG.  It extends from Seebe at its upstream 

end to the City of Calgary at its downstream end.  The western portion of the corridor is within 

Stoney Nakoda First Nation reserve lands.  Figure 1.3 also illustrates the approximate locations 

of the three reservoir options investigated in this study:  the Morley option, the Relocated Ghost 

Dam option and the Glenbow East option.  The Relocated Ghost Dam option is considered to be 

a refinement to the concept of expanding Ghost Reservoir by modifying the existing Ghost Dam, 

as originally identified by the BRWG. 

Four dams already exist along this reach of the Bow River including the Kananaskis and Horseshoe 

Dams located near Seebe, the Ghost Dam, and the Bearspaw Dam located at Calgary city limits.  

These dams are all owned and operated by TransAlta with a primary purpose of hydro energy 

production.  The Ghost Dam is also purposed for recreation and flood management uses to the 

extent possible considering its existing reservoir storage capacity.  Except for the Bearspaw Dam, 

which was built in the 1950s, these dams are all in the order of 100 years old.   

Existing communities1 located along or near to the Bow River that could be directly impacted by 

the options include the Stoney Nakoda First Nation community of Morley, the Summer Village of 

Ghost Lake, the CottageClub Ghost Lake, the Town of Cochrane and lower Springbank Heights.  

All options could have impacts on traditional land use by Indigenous groups.   

The more significant infrastructure that could be impacted by the options includes segments of 

the Canadian Pacific (CP) rail line, a segment of Highway 1A, and the existing Ghost Dam and 

associated infrastructure, including an AltaLink substation and associated distribution lines, 

located immediately downstream of the dam.   

Parks that could be impacted include the Glenbow Ranch Provincial Park as well as the City of 

Calgary’s on-going park developments Haskayne Park and Bearspaw Legacy Park.  The Glenbow 

Ranch Provincial Park and Haskayne Park are also components of a corridor, to join Calgary to 

Cochrane, as part of The Great Trail. 

1.5 BRRO Project 

Following the recommendations by the BRWG (2017), AEP prepared a plan to investigate the three 

recommended reservoir options, with the goal of eventually selecting only one preferred option 

(with a target maximum flow rate at Calgary of 1200 m3/s).  The project was initially named the 

Bow Basin Water Management Options (BBWMO) project.  For ease of reference, the project name 

was changed to the BRRO project in November 2019, partway through Phase 1.    

 
1 In this context, communities are considered to be a municipality, a group of acreage homes, or a group of First Nation 

homes and buildings at one location within First Nation reserve lands. 
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The BRRO project will be carried out in four phases, as summarized below.  Each phase will 

conclude with a review of its results, considering the project’s merits and shortfalls.  A distinct 

decision to proceed will be required after each phase of the project.  The ultimate intent of the 

project is to study the three reservoir options, but only select one, if any, as a means of better 

managing future flood and drought risk and improving overall water management flexibility.   

• Phase 1:  Conceptual Assessment (Current Study) 

The Terms of Reference (ToR) for the Conceptual Assessment, the current study, were to produce 

conceptual level engineering designs for each of the three reservoir options identified by the 

BRWG (2017), through engineering study, Indigenous and stakeholder engagement and input, 

and associated social and environmental assessment, all at a desktop level of study.  The objective 

of the Conceptual Assessment is to provide conceptual level designs for each option, but not to 

compare the three options nor recommend a preferred option  The Conceptual Assessment scope 

of work is discussed further in Section 1.6. 

• Phase 2:  Feasibility Study 

A Feasibility Study would further evaluate the three options including field work, and recommend 

a preferred option, if any.  The study would include geotechnical site investigations (i.e., drilling, 

etc.), including laboratory testing, to better assess soil and bedrock conditions to confirm the 

engineering viability of each option.  These site investigations would be completed in phases, 

each building on the findings of the previous site investigations.  Engagement with Indigenous 

groups and stakeholders would continue.  Reservoir performance modelling would also continue 

with the objective of establishing better estimates of both available and required storage for 

reducing flood and drought risk and improving water management flexibility.  Key third party 

stakeholders including TransAlta, AltaLink and CP would be engaged, given the potential impacts 

to their existing infrastructure.  A business case, including a cost benefit analysis, would be 

developed for each option.  The study would be in sufficient detail to establish the cost, impacts 

and benefits of each option to a level that would provide an appropriate basis for selection of a 

preferred option, or support a decision to not further investigate any of the options. 

• Phase 3:  Engineering & Regulatory Approval Process 

Phase 3 would include preparing preliminary engineering designs, followed by detailed 

engineering designs, and the regulatory review and approval processes for the option selected at 

the end of the Feasibility Study.  Phase 3 would include additional geotechnical site investigations.  

Provincial and Federal regulatory processes would be initiated and completed.  This would include 

a comprehensive Environmental Impact Assessment (EIA), consultation with potentially impacted 

stakeholders and First Nations in Alberta, and engagement with Métis in Alberta.  Reservoir 

operation procedures would be developed.  Phase 3 would include land purchase and associated 

activities, at such time as a decision to pursue the project to completion can be made. 
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• Phase 4:  Procurement, Construction & Commissioning 

This is the final project phase which would involve a public construction bid process, construction 

by the successful contractor(s) awarded the construction work, project commissioning, and 

mitigation of associated environmental, social and other impacts. 

1.6 Phase 1:  Conceptual Assessment 

The BRWG (2017) report did not provide specific dam site locations for each option, except for 

the option of expanding the existing Ghost Reservoir.  During the early stages of the Conceptual 

Assessment, a comprehensive site identification and screening process was carried out to identify 

the best dam site location and associated reservoir details for each of the BRWG (2017) options.  

Ten potential dam site options were identified:  four dam site locations in the Morley reach of 

river, two options for expanding Ghost Reservoir (i.e., modifying the existing dam, as 

recommended by the BWRG, and a Relocated Ghost Dam option, which would involve 

decommissioning the existing dam and constructing a new dam downstream of the existing dam) 

and four dam site locations in the Glenbow reach of river.  Three preferred dam site options were 

selected from the ten potential sites, one in each reach of river, as required by the Conceptual 

Assessment ToR, namely:  Morley option, Relocated Ghost Dam option and Glenbow East option.  

The dam site locations and associated reservoir extents for the three selected dam site options 

are schematically illustrated in Figure 1.3. 

For the three selected dam site options, conceptual level engineering designs and corresponding 

cost estimates were prepared.  For each option, the conceptual design included selecting the 

maximum reservoir level during a flood event, considering upstream constraints (existing 

communities and infrastructure), and determining the associated total reservoir storage volume 

that could be provided.  A minimum reservoir level (dead storage level) was also selected, such 

that a reservoir of some size would always be present, and the resulting new live storage (total 

storage minus dead storage, less any existing live storage if expanding an existing reservoir) that 

the option could add to the Bow River system was determined.  Desktop environmental, 

geological and geotechnical studies, based on existing information, were completed for the three 

selected options, as reported herein. 

The conceptual design studies and results reported herein were guided by input from the BRWG, 

which was an active participant during the conceptual design process.  Indigenous groups and 

stakeholders were identified and engaged during and after the initial site screening process.  

Public information sessions were held following initial study of the three selected dam site options.  

Engagement feedback has been used to inform this Conceptual Assessment, and has been 

documented in detail to also inform decision making in future project phases, if they occur. 
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1.7 Terminology 

Schematic 1.1 presents a cross section of a dam and reservoir, and illustrates terminology 

adopted for the Conceptual Assessment.  Some of this terminology is unique to this study, given 

that the dams will be multi-purpose, to better manage flood and drought risk and improve water 

management flexibility. 

 

Schematic 1.1: Reservoir Storage Schematic 

The following terms are used in the report, and are illustrated in Schematic 1.1: 

• Top of Dam (TOD) – the crest of the dam. 

• Flood Attenuation Storage (FAS) Level – the maximum reservoir level under the design 

flood event for downstream flood attenuation2, and all larger flood events, up to and including 

the Inflow Design Flood (IDF) event for dam safety purposes, which has been estimated to be 

the Probable Maximum Flood (PMF).  Each option would include a large gated spillway to pass 

excess water generated between the design flood event for downstream flood attenuation 

and a PMF event, such that larger flood events would not surcharge the reservoir (i.e., increase 

the reservoir level above the FAS Level). 

• Freeboard – the minimum vertical distance between the TOD and FAS Level, estimated to be 

2.5 m.  This is supported by wind and wave analyses discussed in Appendix D. 

• Dead Storage Level (DSL) – the minimum level to which the reservoir can be drawn down 

(e.g., during an extreme drought event), and also the minimum level required to maintain a 

reservoir of some size at all times.  

 
2 At this early stage, a design flood event hydrograph for downstream flood attenuation has not yet been established; 

this will need to be done in subsequent phases of the project.  The design flood event will likely be of similar size or 

greater than the 2013 flood event. 



Alberta Environment and Parks  Bow River Reservoir Options 

 Phase 1:  Conceptual Assessment 

March 2020  Page 10 

 R:\Water Resources\General\PROJECT\Cw\2320 Bow Basin WM\700 Deliverables\10 Reports\Main Report - FINAL\Mar2020-Main Report-FINAL.docx  
 

• Normal Operating Level (NOL) – the level, or seasonally dependent level, that the reservoir 

is normally held at in non-flood/non-drought conditions.  This level could fluctuate up or 

down somewhat, and is not meant to represent a fixed elevation.  The reservoir level will vary 

according to operating rules that will be developed in subsequent phases of the project, 

providing a basis for discharge release, surcharge above the NOL to manage floods, and 

drawdown below the NOL to manage both floods and droughts and improve water 

management flexibility. 

The total live (or useable) storage volume provided by a reservoir is the volume of water between 

the FAS Level and the DSL.  As shown in Schematic 1.1, the total live storage is divided into the 

following two components: 

• Flood Storage – the volume of water between the FAS Level and the NOL is the minimum 

volume available for flood mitigation.  If the NOL is drawn down in advance of a flood event, 

then the volume available for flood mitigation would increase.   

• Supplemental Storage – the volume of water between the NOL and the DSL is considered 

supplemental storage for water management flexibility, and water that can be provided for 

other downstream needs such as water supply including drought mitigation. 

Operational rule curves will be developed in subsequent phases of design to clarify procedures 

for managing flood risk and the conditions under which supplemental storage will be used.   

1.8 Report Format and Details 

BRWG, Indigenous and stakeholder engagement processes, inputs, design study and project cost 

details, schedule and regulatory requirements, and environmental considerations are summarized 

in this Main Report, with more detail provided in appendices, as follows: 

• Appendix A – Bow River Working Group Engagement 

• Appendix B – Geological & Geotechnical Site Characterization 

• Appendix C – Identification & Screening of Potential Dam Site Options 

• Appendix D – Selected Option Designs, Reservoir Area Impacts & Costs 

• Appendix E – Environmental Overview 

• Appendix F – Indigenous and Stakeholder Engagement 

• Appendix G – Regulatory Assessment 

• Appendix H – UAV Images and Aerial Views of Constraints and Impacts 
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The appendices sometimes include supporting attachments, which again provide more detailed 

subject matter.  In a few cases, attachments contain annexes for the same purpose.  The 

documents contain tables, schematics and figures which are typically included within the 

document wherein they are referenced.  Surficial Geology Map Sheets and Conceptual Assessment 

Design Drawings, referenced throughout these documents, are included in Appendix B, 

Attachment B1 and Appendix D, Attachment D1, respectively.  The appendices were prepared as 

stand-alone documents as some readers have interest in specific subject matter only; this format 

results in the documents including some similar or repetitive subject matter. 

A List of Acronyms, a Glossary and a List of Abbreviations for subject matter contained within this 

Main Report and the appendices are provided as separate items at the end of this Main Report. 
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2.0 BOW RIVER WORKING GROUP ENGAGEMENT 

2.1 Overview 

As described earlier in Section 1.3, the BRWG has come together in various forms over the last 

decade to support sustainable water management in the Bow River basin, and the BRWG (2017) 

report contained the recommendations that resulted in the current BRRO project.  The BRWG was 

engaged during the Conceptual Assessment, providing input to the site screening process and 

the conceptual designs of the three selected options.  The BRWG worked under a ToR that 

outlined the participants, including representatives from provincial ministries of the Government 

of Alberta, municipalities, First Nations, non-governmental organizations, watershed planning and 

advisory councils, watershed stewardship groups, industry and irrigation districts.  Appendix A 

provides a complete list of the BRWG participants for the Conceptual Assessment. 

Three BRWG meetings were held during the Conceptual Assessment, in May 2019, August 2019 

and November 2019.  A Modelling Sub-Group was formed to provide input to the study team 

between BRWG meetings to support modelling work in support of the Conceptual Assessment, 

using the BROM.  The modelling work assessed the potential flood mitigation effectiveness of the 

three selected options under a simulated 2013 flood event.  Other flood event hydrographs 

(e.g., a scaled up 2005 flood event) were also modelled, but only the simulated 2013 flood event 

results are presented herein, to provide clear conceptual-level messaging.  In addition, some 

BRWG members provided review input to the Conceptual Assessment report.  A summary of the 

BRWG engagement is provided below.  Further details are provided in Appendix A. 

2.2 BRWG Meetings 

Meeting #1 was held on May 15, 2019.  The BRRO Conceptual Assessment was introduced to the 

BRWG, including the ten potential dam site options in the Study Corridor, and the site screening 

process.  The BRWG proposed some revisions to the weighted scoring system for the site 

screening process, for consideration by the study team; details are provided in Appendix A.  The 

BRWG was interested in understanding impacts to existing conditions, including water for 

communities, existing operational agreements, the current ice regime and potential changes to 

existing dam infrastructure and/or operations.  It was suggested that the BRWG would benefit 

from the inclusion of the municipality of the Summer Village of Ghost Lake (SVGL).  Based on this 

feedback, AEP invited the SVGL to become a member of the BRWG.  The SVGL accepted the 

invitation and a representative participated in BRWG Meetings #2 and #3. 

Meeting #2 was held on August 21, 2019.  The study team provided an update on the Conceptual 

Assessment site screening process, based on feedback from Meeting #1, and the conceptual 

designs for the three selected options.  The revisions made to the site screening process between 

Meetings #1 and #2 changed the scores, but did not change which three options ranked highest 

in their respective reaches of river:  Morley option, Relocated Ghost Dam option and Glenbow East 
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option.  An update was also provided on modelling completed between Meetings #1 and #2.  It 

was suggested that the Haskayne family be included in the engagement activities because the 

family had donated land to the City of Calgary to be preserved as park land (the on-going City of 

Calgary development, Haskayne Park), a part of which is now required for the Glenbow East 

option; as a result, AEP subsequently met with the Haskayne family.  For the Relocated Ghost Dam 

option, the impacts of potentially raising the maximum reservoir level of Ghost Reservoir on the 

SVGL were discussed.  The study team presented an interactive tool and some of the poster boards 

that would be used during engagement activities, including the public information sessions, 

scheduled to take place between Meetings #2 and #3.  The BRWG proposed some revisions to 

the engagement materials, for the study team’s consideration.  

Meeting #3 was held on November 21, 2019.  The study team provided an overview of the 

conceptual designs of the three selected options, along with a summary of the engagement 

feedback received since Meeting #2, including feedback from the public information sessions.  

An update was also provided on modelling completed between Meetings #2 and #3.  Some of 

the BRWG members volunteered to review a draft version of the Conceptual Assessment report.  

Review comments provided by those BRWG members were considered by the study team in 

finalizing the report.  Finally, the merits and limitations of an alternative concept that had been 

brought forward to AEP by a member of the Bowness Responsible Flood Mitigation Society 

(BRFMS) were considered by the BRWG.  BRWG feedback on this alternative concept, referred to 

as the Benchlands Dam Concept, is provided in Appendix A, Attachment A1.  

2.3 Option Performance Modelling 

The BRWG Modelling Sub-Group was a subset of BRWG members, which was established 

following BRWG Meeting #1, with a mandate to provide advice on using the BROM to model the 

three options identified as part of the Conceptual Assessment and review the results.  The 

Modelling Sub-Group’s objectives were to: 

• Evaluate the potential flood mitigation effectiveness of each option; 

• Provide insight on the water management flexibility of each option; and 

• Provide guidance on flow rates and associated reservoir levels to inform the selection of 

conceptual design parameters for the dam structures. 

Model scenarios were developed and refined by the Modelling Sub-Group through four 

conference calls that took place during the Conceptual Assessment.  Modelling results were 

presented to and discussed with the BRWG as a whole at BRWG Meetings #2 and #3.  Some 

additional modelling work was completed by the study team after BRWG Meeting #3.  A summary 

of the modelling assumptions and results for the three options is presented in Section 5.5, 

including a comparison of how the results compare to the live storage volume that each option 

could provide, based on the conceptual designs.  Further details are provided in Appendix A.    
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3.0 GEOLOGICAL OVERVIEW 

As part of the Conceptual Assessment, a geological and geotechnical desktop study of the three 

selected options was completed, based on existing information.  No geological/geotechnical site 

investigations (i.e., boreholes, geophysical surveys, etc.) or field geology mapping to assess actual 

soil and bedrock conditions were completed as part of the Conceptual Assessment.  These will be 

required in subsequent phases of the project.  The detailed findings of the desktop study are 

presented in Appendix B, and the following provides a high level summary.   

To gain an initial overall understanding of the geological conditions along the Study Corridor early 

in the Conceptual Assessment, surficial geology maps were prepared for the entire Study Corridor, 

and existing bedrock geology maps were reviewed.  This included: 

• Preparing a series of surficial geology maps (Appendix B, Attachment B1); and 

• Reviewing existing regional bedrock geology maps (Appendix B, Attachment B2). 

The initial overall review of the entire Study Corridor resulted in the following key findings: 

• The surficial deposits within the Bow River valley (which is wider than the current Bow River) 

typically consist of glaciofluvial (sand and gravel) deposits, with fluvial (sand and gravel) 

deposits along the current Bow River.  Along and beyond the crests of the Bow River Valley, 

although there are some exceptions, the surficial deposits are typically moraine deposits (likely 

sandy glacial till) in the western half of the Study Corridor and lacustrine (clay) deposits in the 

eastern half of the Study Corridor. 

• Bedrock conditions are markedly different west and east of Cochrane, as follows: 

− West of Cochrane – the bedrock is folded and faulted, and includes alternating zones 

of Brazeau Formation (predominantly a sandstone, but can contain mudstones) and the 

Alberta Group Formations (predominantly shales).  All else being equal, it would be 

preferred to locate a dam over the Brazeau Formation than over the Alberta Group 

Formations, and preferably where the Brazeau Formation bedding is dipping (particularly 

dipping in the upstream direction), not near horizontal.  The existing Ghost Dam is 

founded on similar bedrock foundations, and can be considered a proxy for this portion 

of the Study Corridor. 

− East of Cochrane – the bedrock bedding is typically horizontal or near horizontal, and 

consists of the Paskapoo Formation (predominantly interbedded sandstone and shale).  

The Paskapoo Formation can include pre-sheared weak mudstone layers that can have 

low residual strengths.  All else being equal, this can require relatively flat dam slopes, 

depending on the height of the dam and the depth to such weak layers in the foundation.  

The existing Bearspaw Dam is founded on similar bedrock foundations and can be 

considered a proxy for this portion of the Study Corridor. 
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Once the three preferred sites were selected, one in each reach of river, following the process 

described in the site screening report in Appendix C, a more detailed geological and geotechnical 

desktop study was completed for each of the three selected options, based on existing 

information.  For each of the three dam sites, geological cross sections were prepared and 

potential local earthfill borrow areas were identified.   

In addition, a drone was used to collect high quality video along stretches of the Bow River for 

both the Relocated Ghost Dam and Glenbow East options, and the video was reviewed as part of 

the geological and geotechnical desktop study.  Two sets of still images taken from the drone 

video, and annotated to indicate geological and geotechnical observations, are included as 

Appendix B, Attachment B4 and Appendix B, Attachment B5 for the Relocated Ghost Dam option 

and the Glenbow East option, respectively.  Out of respect for the Stoney Nakoda First Nation, as 

discussions are on-going between the GoA and the Nation, drone video was not collected for the 

Morley option, which is located almost entirely on the Nation’s reserve lands.  Appendix B 

provides further details on the desktop study, including maps, cross sections and the resulting site 

characterization of the three options. 

Additional study, including geological, geotechnical and/or geophysical site investigations 

(i.e., drilling, geophysical surveys, etc.), including geological field mapping, is required to better 

establish the viability of and/or requirements for each of the three selected options. 
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4.0 SITE SCREENING ASSESSMENT 

As described in Section 1.6, early in the Conceptual Assessment, a comprehensive site 

identification and screening process was carried out to identify the best dam site location and 

associated reservoir details for each of the BRWG’s (2017) recommended options.  A summary of 

the assumptions and methods utilized in the site screening process is provided below.  Further 

details are provided in Appendix C. 

The site screening process considered a corridor along the Bow River about 6 km wide and 65 km 

long, between Seebe and Calgary.  The objective of the exercise was to identify potential dam 

sites, and associated reservoirs, anywhere in the corridor, and then select the best option for 

further study in each of the three reaches of the Bow River (Morley, Ghost and Glenbow) by 

comparing the options on the basis of factors that included the potential new live storage that 

could be provided, the potential social and economic impacts, and the estimated project cost.   

The site screening process identified ten potential dam sites, including four dam sites in each of 

the Morley and Glenbow reaches of river.  For expanding the existing Ghost Reservoir, two 

approaches were considered:  either expanding the reservoir storage capacity for the existing 

dam, as recommended in the BRWG (2017) report (by raising the dam crest to increase the 

maximum reservoir level and adding a low level outlet to lower the minimum reservoir level), or 

relocating the dam about 3 km downstream of the existing dam (and decommissioning the 

existing dam), to lengthen the reservoir and increase its storage capacity. 

It was estimated, at the time of the site screening process, that at least 60,000 dam3 of new live 

storage would be required to meet the desired flood protection threshold for Calgary, and other 

downstream communities, for a range of extreme flood events including the June 2013 flood3 

(i.e., limiting the Bow River peak flow rate upstream of the confluence with the Elbow River to a 

maximum of 1,200 m³/s).  Additional new live storage would also be required to provide 

supplemental storage for other downstream requirements (e.g., drought mitigation) and have a 

reservoir of some size year-round. 

A weighted scoring system was developed to evaluate the ten dam site options considering a 

number of factors.  Each dam site option was assigned points for each factor considered, with the 

total of all points being the resulting score for the option (out of a maximum of 100 points).  

Option scores were then compared within a given reach of river (i.e. Morley, Ghost or Glenbow).   

 
3 As discussed earlier, at this early stage, a design flood event hydrograph for downstream flood attenuation has not 

yet been established; this will need to be done in subsequent phases of the project.  The design flood event will likely 

be of similar size or greater than the 2013 flood event. 
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The factors considered in the weighted scoring system included: 

• new live (usable) storage volume provided; 

• location on the river (as sites further downstream are more effective at flood mitigation); 

• estimated total project cost and unit cost (cost per unit of new live storage provided); 

• impacts on Indigenous land (First Nation reserve lands); 

• impacts on existing parks land; 

• impacts on municipal and Indigenous communities; 

• total number of homes, buildings and industrial sites impacted; 

• length of railway and highway requiring relocation;  

• future development risk; and 

• hydro power benefits. 

It was determined that three sites (Morley West Low, Glenbow West and Glenbow) would provide 

less than 60,000 dam³ of new usable storage.  A fourth site (Morley East) would have a severe 

direct impact on the Stoney Nakoda First Nation community of Morley.  Therefore, these four 

options were ruled out, leaving two sites in each reach of river:  Morley West High and Morley; 

Upgraded Ghost Dam and Relocated Ghost Dam; and Glenbow East and Expanded Bearspaw. 

The three sites selected for conceptual engineering design, geological and geotechnical desktop 

study, environmental desktop study and engagement to share information with First Nations, 

Métis, potentially affected stakeholders and the interested public during the remainder of the 

Conceptual Assessment, including the rationale for the selections, are outlined as follows (with 

further details provided in Appendix C): 

• Morley option – While feedback from the Stoney Nakoda First Nation on the two potential 

sites is still required, the Morley option was currently selected over the Morley West High 

option for the following reasons: 

− The Morley option scored higher than the Morley West option. 

− The Morley option provides much more usable storage volume. 

− The Morley option has a lower estimated total project cost. 

− The Morley option has a lower estimated project unit cost. 

− Based on existing geological maps, bedrock foundations may be more favourable at the 

Morley option dam site than at Morley West High option dam site; however, actual soil 

and bedrock conditions at any dam site will have to be proven out through geotechnical 

site investigations (i.e. drilling, etc.). 
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• Relocated Ghost Dam option – While it is possible that the timeframe for obtaining 

regulatory approvals may be shorter for upgrading an existing dam than constructing a new 

dam, the Relocated Ghost Dam option was selected over the Upgraded Ghost Dam option for 

the following reasons: 

− The Relocated Ghost Dam option scored higher than the Upgraded Ghost Dam option. 

− The Ghost Dam was built in 1929; therefore, from a risk management perspective, 

constructing a new dam is preferred over modifying an existing dam, considering its age. 

− The Relocated Ghost Dam option could provide more new usable storage.  However, it 

could, at times, result in a lower reservoir level than currently possible for Ghost Reservoir. 

If, at the end of the Feasibility Study, the Relocated Ghost Dam option is not selected as the 

preferred option, then it would still be possible to consider adding a low level outlet to the 

existing Ghost Dam at a later date, to supplement another option located elsewhere on the 

Bow River and further increase the total usable live storage on the river. 

• Glenbow East option – While the Expanded Bearspaw option provides much more usable 

storage, the Glenbow East option was selected over the Expanded Bearspaw option for the 

following reasons: 

− The Glenbow East option scored higher than Expanded Bearspaw option. 

− Fewer homes would be impacted, including both existing homes in Rocky View County 

and Calgary, as well as future homes planned for the Rowan Park development in Calgary. 

− Relocating the existing CP rail line, located along the eastern shoreline of the existing 

Bearspaw Reservoir, to accommodate the new dam and higher reservoir level would be 

less challenging. 

− Operated in combination with the existing Bearspaw Dam, the Glenbow East option has 

potential for peaking power production while the Expanded Bearspaw option may 

require that the existing Bearspaw Dam be decommissioned. 

Conceptual level assessment indicates that any one of these three dam sites, if later selected as 

the preferred option, would have the potential to achieve the desired reduction in both flood and 

drought risk, and improve water management flexibility.  This is discussed further in Section 5.5, 

with supporting hydrotechnical modelling details provided in Appendix A. 

The screening level assumptions and methods discussed herein and in Appendix C were made in 

the early stages of the Conceptual Assessment.  Subsequently, the more detailed conceptual 

designs for the three selected options resulted in some deviations from the screening assessment 

assumptions.  These deviations were reviewed and proven to be relatively small, and assessed to 

have no impact on the results of the site screening process; i.e., the selection of the Morley option, 

the Relocated Ghost Dam option and the Glenbow East option was confirmed.  
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5.0 SELECTED OPTION DESIGNS AND RESERVOIR AREA IMPACTS 

5.1 General 

As discussed in Appendix C, it was determined that there would be merit in developing the options 

to their maximum potential reservoir capacity, considering shoreline restraints as follows: 

• Morley option – FAS Level of El. 1238.0 m before impacting the existing Horseshoe Dam; 

• Relocated Ghost Dam option – Base Case FAS Level equal to the existing Ghost Reservoir 

licensed level of El. 1191.77 m before impacting Stoney Nakoda First Nation reserve lands, the 

community of Morley, and the Summer Village of Ghost Lake; and  

• Glenbow East option – FAS Level of El. 1118.0 m before impacting the many residential 

homes along the river at the Town of Cochrane. 

These FAS Levels are preliminary estimates of the maximum reservoir levels, which need to be 

better established in future study.  This section provides a summary of the Conceptual Assessment 

designs for the three options.  The conceptual designs were developed following Canadian Dam 

Association (CDA) guidelines (CDA, 2013).  Appendix D provides further details regarding the 

design basis and the resulting design for each option.   

Appendix H provides images illustrating option constraints and impact areas from videos 

collected using an Unmanned Aerial Vehicle (UAV) and satellite imagery. 

5.2 Morley Option 

5.2.1 Dam Site Overview 

The Morley option considers a dam located approximately 2 km upstream of the Stoney Nakoda 

First Nation community of Morley on an area of potentially preferential topographical and 

geological conditions.  Dam site features include a concrete gravity dam system complete with 

gated spillway and low level outlet sections located across the deepest portion of the valley, and 

zoned earthfill dam sections connecting the gravity dam system to the valley abutments.  Power 

station facilities would be incorporated into the low level outlet component of the concrete gravity 

dam system.  Morley option dam site features are illustrated in Schematic 5.1. 

5.2.2 Reservoir Extents and Volume 

Reservoir storage capacity and flooded area curves for the Morley option are provided in 

Appendix D.  The dam crest level of El. 1240.5 m was selected to retain a maximum reservoir level 

of El. 1238.0 m, with 2.5 m of freeboard, resulting in a reservoir extending from the dam site to 

the existing Horseshoe Dam, a distance of about 17 km.  A reservoir at El. 1238.0 m was estimated 

to be the maximum level prior to it impacting the existing Horseshoe Dam facilities.   
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Schematic 5.1: Morley Option Features 

As currently envisioned, the resulting maximum concrete gravity dam height would be 

approximately 49 m containing a total reservoir volume of 199,100 dam3 and having a maximum 

reservoir water surface area of 1025 hectares at its maximum reservoir level of El. 1238.0 m.  The 

total live storage volume provided by the conceptual design of the Morley option is 184,100 dam3.  

The Morley option dam site location and maximum reservoir area are illustrated in Figure 5.1.   

The dam and reservoir would be located on Stoney Nakoda First Nation reserve lands except for 

a small area at the upstream end of the reservoir which is primarily owned by TransAlta, AltaLink 

and Stoney Nakoda Developments Limited.  Based on a review of existing mapping, it is estimated 

that the selected maximum reservoir level of El. 1238.0 m would inundate approximately 

15 homes/dwellings which would need to be relocated or reconstructed at locations beyond the 

area required for the dam and reservoir.   

The existing Bow Valley Trail (Highway 1A) would need to be relocated north, away from the 

Morley option dam site and associated maximum reservoir level shoreline.  The current plans to 

widen Highway 1A west of Cochrane should take the reservoir extents into consideration in 

establishing the new Highway 1A alignment, in case this option is eventually selected as a 

preferred option.  Otherwise, and if possible, Highway 1A work should be delayed until a preferred 

option is selected (i.e., end of the Phase 2 Feasibility Study).   

The dam has been positioned to avoid direct impacts on the CP rail line.  The shoreline of the 

maximum reservoir level of El. 1238.0 m borders the railway right-of-way in at least one small area 

and remedial works may be required to keep the shoreline back from the railway right-of-way.    





Alberta Environment and Parks  Bow River Reservoir Options 

 Phase 1:  Conceptual Assessment 

March 2020  Page 22 

 R:\Water Resources\General\PROJECT\Cw\2320 Bow Basin WM\700 Deliverables\10 Reports\Main Report - FINAL\Mar2020-Main Report-FINAL.docx  
 

As previously indicated, the dam site is located approximately 2 km upstream of the Stoney 

Nakoda First Nation community of Morley.  The 2 km is measured to the community’s central core 

area in the vicinity of Morley Road (the Highway 1 to Highway 1A connector road).  A relatively 

large housing complex is located west of the community’s central core area, within just over 1 km 

of the proposed dam site.  This complex is relatively close to the dam, which may be undesirable.   

5.2.3 Other Considerations 

Topographical conditions at the Morley option dam site would allow for a higher and larger dam 

and reservoir than considered in this assessment, resulting in increased land requirements and 

impacts, and higher project cost.  At some level, the higher maximum reservoir level would 

submerge downstream components of the existing Horseshoe Dam and necessitate its removal, 

with the next upstream constraint being the existing Kananaskis Dam.  Built in 1911, the Horseshoe 

Dam is TransAlta’s first facility constructed for the purpose of hydroelectric energy production.   

Increasing the reservoir size would also require relocation of the existing CP rail line to the south 

of the dam site, and away from the maximum reservoir level shoreline.  The merits and additional 

challenges of the larger dam and reservoir concept for the Morley option have not been evaluated, 

but could be considered in future study.   

The Stoney Nakoda First Nation would need to continue to be engaged and agree to any further 

investigation of the Morley option in any form. 

Appendix B provides some discussion on potential geohazards for the Morley option. 

5.3 Relocated Ghost Dam Option 

5.3.1 Dam Site Overview 

The Relocated Ghost Dam option considers a new dam located approximately 3 km downstream 

of the existing Ghost Dam in an area of potentially preferential topographical and geological 

conditions.  Envisioned dam site features include a concrete gravity dam system complete with 

gated spillway and low level outlet sections located across the deepest portion of the valley, and 

zoned earthfill dam sections connecting the gravity dam system to the valley abutments.  Power 

station facilities would be incorporated into the low level outlet component of the concrete gravity 

dam system.  The Relocated Ghost Dam option would require at least partial removal of the 

existing Ghost Dam to extend the reservoir.  Relocated Ghost Dam option dam site features are 

illustrated in Schematic 5.2. 

5.3.2 Reservoir Extents and Volume 

Reservoir storage capacity and flooded area curves for the Relocated Ghost Dam option are 

provided in Appendix D.  The dam crest level of El. 1195.5 m was selected to contain a maximum 

reservoir level of up to El. 1193.0 m, with 2.5 m freeboard.   
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Schematic 5.2: Relocated Ghost Dam Option Features 

However, as discussed further in Section 5.3.3, the conceptual design Base Case is a maximum 

reservoir level of El. 1191.77, for 3.73 m of freeboard, equal to the existing licensed maximum 

reservoir level for Ghost Reservoir.  This results in a reservoir extending from the new dam site to 

the community of Morley, a distance of about 15 km.  The Relocated Ghost Dam option dam crest 

level is slightly higher than the existing Ghost Dam crest level of El. 1194.82 m.   

As currently envisioned, the resulting maximum dam height would be approximately 46 m 

containing a Base Case total reservoir storage volume of 175,100 dam3 and having a reservoir 

water surface area of 1400 hectares at the Base Case maximum reservoir level of El. 1191.77 m.  

The total live storage volume provided by the Base Case conceptual design of the Relocated Ghost 

Dam option is 152,100 dam3.  The Relocated Ghost Dam option dam site location and maximum 

reservoir area are illustrated in Figure 5.2.   

For comparison, the existing Ghost Dam concrete gravity dam has a height of 40 m, contains a 

total storage volume of 134,900 dam3 and has a reservoir water surface area of 1170 hectares at 

its maximum licensed reservoir level of El. 1191.77 m.  Although the increase in total storage from 

the existing reservoir to the expanded reservoir is only 40,200 dam3, the increase in live storage is 

87,200 dam3, as the design of the relocated dam will allow for a lower minimum reservoir level 

than is currently possible at the existing dam.  

The properties between the existing and relocated dam sites that would be directly impacted by 

a new reservoir include Crown, business and private ownership.  The Crown and TransAlta are the 

primary owners in the river valley, with the surrounding uplands being primarily privately owned.    
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It is understood that TransAlta permits owner(s) south of the existing dam to use the dam crest 

for access; otherwise, they would not have vehicle access to their property, which is confined by 

the river to the north and Stoney Nakoda First Nation reserve lands to the south.  As currently 

envisioned, it is estimated that the Relocated Ghost Dam option reservoir would inundate one 

home which gains access by crossing the dam crest (although this is to be confirmed).  At least 

one additional home would also need to be relocated or purchased as it is located too close to 

the northern edge of the proposed dam site.  The Ghost Reservoir Recreation Area and private 

marina located along the north shoreline of the existing reservoir would also be impacted to an 

extent to be determined in future study. 

It will be necessary to relocate the CP rail line to the south, beyond the relocated dam site location 

and its maximum reservoir level shoreline.  In addition to dismantling and decommissioning at 

least part of the existing Ghost Dam, it would be necessary to relocate and/or replace AltaLink’s 

Ghost substation at the base of the existing dam as well as portions of five distribution lines. 

Reservoir shoreline stability could be impacted by the new reservoir, particularly along the north 

abutment area paralleling the CottageClub Ghost Lake.  Impacts could be the result of future 

reservoir drawdown (e.g., pre-flood event drawdown) and/or wind generated wave action.  Further 

study of this area is required to determine if mitigation works would be required and/or if this 

could impact the viability of this option.  Further discussion of this and other potential geohazards 

for the Relocated Ghost Dam option is provided in Appendix B. 

5.3.3 Other Considerations 

The Conceptual Assessment ToR for the Expanded Ghost Reservoir option considered increasing 

the dam height and its maximum reservoir level of El. 1191.77 m (licensed level) by 3 m to 

El. 1194.77 m.  Early in the Conceptual Assessment it was determined that such a raise would have 

severe impacts on the Stoney Nakoda First Nation community of Morley and the Summer Village 

of Ghost Lake, and also impact Stoney Nakoda First Nation reserve lands along the southern 

boundary of the existing Ghost Reservoir.  Therefore, during the site screening process, described 

in Appendix C, a reduced maximum reservoir level of El. 1193.0 m was studied.   

Subsequently, engagement with the Summer Village of Ghost Lake indicated that the Village 

would strongly oppose any reservoir level above El. 1192.38 m4, as higher levels would result in 

unacceptable flood impacts on homes and property, potentially to the extent of impacting the 

community’s future viability.  Also, it became apparent that Stoney Nakoda First Nation would 

need to be engaged further and agree to any increase in the maximum reservoir level above the 

current licensed level of El. 1191.77 m, as the Nation’s reserve lands form the existing southern 

shoreline boundary for the existing Ghost Reservoir.   

 
4 This being the approximate elevation of the edge of the strip of land along the shoreline that the Village leases from 

TransAlta and also the sill elevation of the emergency spillway. 
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For the above reasons, the existing licensed maximum reservoir level of El. 1191.77 m for 

Ghost Reservoir was selected as the Base Case FAS Level for the conceptual design of this option, 

and is the case being reported on herein, unless indicated otherwise.  Further study is required to 

determine if there is an opportunity to increase this maximum reservoir level in the future in an 

effort to maximize reservoir storage volume while managing flood water impacts on existing 

infrastructure, particularly on the Stoney Nakoda First Nation community of Morley and the 

Summer Village of Ghost Lake.  As currently considered in this study, the Relocated Ghost Dam 

option dam crest of El. 1195.5 m could accommodate the selection of a maximum reservoir level 

up to El. 1193.0 m.  Additional study is required to better establish the acceptable maximum 

reservoir level, considering potential impacts on existing developments and impact mitigation.  

Additional study is also required to establish the best location for the Relocated Ghost Dam option 

dam site, which could be somewhere in the reach of river extending from its current conceptual 

location illustrated in Figure 5.2 to the downstream side of the existing Wildcat Gas Extraction 

Plant (i.e., within a 3 km length of river).  Factors which will influence site selection should include 

the results of future subsurface geological and geotechnical investigations, resulting total 

reservoir storage volume and the value of this storage, and impacts on Stoney Nakoda First Nation 

reserve lands and stakeholder land, if any.  As already mentioned, it will be necessary to relocate 

the CP rail line to the south, beyond the proposed dam site and its maximum reservoir level 

shoreline.  It is estimated that the new alignment will not impact Stoney Nakoda First Nation 

reserve lands with the current dam site location.  However, moving the dam downstream could 

result in CP rail line relocation requirements that would impact the Nation’s reserve lands. 

5.4 Glenbow East Option 

5.4.1 Dam Site Overview 

The Glenbow East option considers a dam located approximately 3 km west of Calgary city limits 

in an area of potentially preferential topographical conditions.  The bedrock in the Glenbow reach 

of river is the Paskapoo Formation (also known as the Porcupine Hills Formation) sandstone, which 

can contain weak mudstone layers.  The Glenbow East option dam site features include a zoned 

earthfill dam across the valley, a gated concrete chute spillway located in the south valley 

abutment, and a low level outlet conduit complete with gatewell tower system located within the 

earthfill dam.  The conceptual design of the earthfill dam includes relatively flat overall slopes of 

8.5H:1V, given the potential for weak mudstone layers in the foundation.  Further details are 

provided in Appendix D.  Power station facilities would be incorporated into the low level outlet 

system.  The Glenbow East option dam would be located within the existing Bearspaw Reservoir.  

As currently envisioned, the existing Bearspaw Dam would remain in place as-is, backing its 

reservoir onto the downstream slope of the new Glenbow East option dam.   
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Glenbow East option dam site features are illustrated in Schematic 5.3.  Some modifications to 

the dam slopes and bench widths were made after this schematic was prepared, based on the 

conceptual level stability assessment, as shown in the conceptual design cross section for the 

Glenbow East option dam in Drawing D1-504 in Attachment D1 of Appendix D.  However, the 

schematic was not modified to reflect these modifications.   

 

Schematic 5.3: Glenbow East Option Features 

5.4.2 Reservoir Extents and Volume 

Reservoir storage capacity and flooded area curves for the Glenbow East option are provided in 

Appendix D.  The dam crest level of El. 1120.5 m was selected to contain a maximum reservoir 

level of El. 1118.0 m, with 2.5 m freeboard, resulting in a reservoir extending from the dam site to 

Cochrane, a distance of about 19 km.  The reservoir level of El. 1118.0 m was estimated to be the 

acceptable maximum level prior to it increasing flood risk to extensive existing residential housing 

and other developments located along the river in Cochrane.   

As currently envisioned, the resulting maximum dam height would be approximately 37 m 

containing a total reservoir volume of 132,600 dam3 and having a reservoir water surface area of 

1050 hectares at the maximum reservoir level of El. 1118.0 m.  The total live storage provided by 

the conceptual design of the Glenbow East option is 118,600 dam3.  The Glenbow East option dam 

site location and maximum reservoir level, as presented herein, are illustrated in Figure 5.3.    
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The Glenbow East option dam and reservoir would significantly impact homes, properties and 

businesses.  It is estimated that at least 14 homes in the lower Springbank Heights area would be 

inundated and require relocation or buyout.  It is estimated that two additional homes are above 

the reservoir level, but too close to the south side of the dam site, and allowance has been made 

for their relocation or buyout.  Five water co-ops could be impacted by changes to the 

groundwater regime resulting from the Glenbow East option reservoir. 

Substantial park land and wildlife corridors exist on both sides of the river that would be impacted 

by the Glenbow East option dam site or inundated by the reservoir.  Particularly, this includes the 

riverside area of the Glenbow Ranch Provincial Park and the ongoing City of Calgary’s Haskayne 

Park development, both located on the north side of the river, and the Bearspaw Legacy Park on 

the south side of the river.  The two parks on the north side of the river are intended to be part of 

a continuous park corridor ultimately connecting the communities of Cochrane and Calgary as 

part of The Great Trail (formerly known as the Trans Canada Trail).  The Glenbow East option dam 

site is located directly over the ongoing Haskayne Park and Bearspaw Legacy Park developments.  

Although the majority of the Glenbow Ranch Provincial Park lands would not be inundated by the 

reservoir, the existing riverbed and banks would be inundated, with the reservoir creating a far 

different park landscape than now exists.   

Although the maximum reservoir level of El. 1118.0 m would have minimal or no impact on the 

residential areas along the riverbanks within Cochrane, remedial works would be required to 

protect municipal developments located along the river in the east end of Cochrane.  Additional 

study is required to better establish the acceptable maximum reservoir level and any associated 

potential impacts on the existing housing and other developments along the river in Cochrane 

and throughout the reservoir area.   

This site requires relocation of the CP rail line to the north beyond the dam site and associated 

maximum reservoir level reservoir shoreline. 

Appendix B provides some discussion on potential geohazards for the Glenbow East option. 

5.5 Reservoir Storage Assessment 

5.5.1 Live Storage Provided by Options 

Appendix D provides detailed information regarding the potential reservoir storage volumes and 

areas as a function of reservoir level for each of the three options.  As described in Appendix D, 

the following reservoir levels, defined in Section 1.7, were selected for each option: 

• Flood Attenuation Storage (FAS) Level 

• Dead Storage Level (DSL) 

• Normal Operating Level (NOL) 
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For each option, Table 5.1 presents the selected FAS Level and selected DSL, together with the 

corresponding total and dead storage volumes, respectively.  Also presented in Table 5.1 is the 

resulting live storage volume (total storage minus dead storage) provided for each option.   

Table 5.1: Reservoir Storage Levels and Volumes 

Description 
Elevation (m) Storage Volume (dam3) 

FAS Level DSL Total Dead Live 

Morley 1238.0 1210.7 199,100 15,000 184,100 

Relocated Ghost Dam 1191.771 1174.1 175,100 23,000 152,100 

Glenbow East 1118.0 1098.9 132,600 14,000 118,600 

Notes: 

1. The FAS Level selected as a Base Case for the conceptual design of the Relocated Ghost Dam option is equal to the 

current licenced reservoir level for the existing Ghost Reservoir. 

 

As previously mentioned, the FAS Levels (maximum reservoir levels during a flood event) have 

been estimated considering existing shoreline constraints including: 

• Morley option – Horseshoe Dam located at the upstream end of the reservoir. 

• Relocated Ghost Dam option – the communities of Morley and the Summer Village of Ghost 

Lake located along the reservoir shoreline.  

• Glenbow East option – the Town of Cochrane located at the upstream end of the reservoir. 

The DSL is the lowest level to which the reservoir could be drawn down; e.g., during an extreme 

drought.  For the Morley and Glenbow East options, DSLs were selected to provide comparable 

reservoir storage volumes and surface areas at the selected DSLs to those for the existing 

Bearspaw Reservoir at its full supply level.  For the Relocated Ghost Dam option, the storage 

volume and area were upsized slightly to reflect the fact that the existing Ghost Reservoir has 

inherent recreational uses that would benefit from a higher DSL.  The selected DSLs presented in 

Table 5.1 result in dead storage volumes that are larger than the 5000 dam3 allowance that was 

used in the initial site screening process, as reported in Appendix C.   

Table 5.2 presents the NOLs assumed for the conceptual designs of the three options.  The NOL 

represents the level, or seasonally dependent level, that the reservoir is normally held at in 

non-flood/non-drought conditions.  This level could fluctuate up or down somewhat, and is not 

meant to represent a fixed elevation.  Also presented in Table 5.2 is the resulting division of the 

live storage volume for each option into the minimum volume of flood storage (FAS Level minus 

NOL) and the volume of supplemental storage for water management flexibility (NOL minus DSL), 

based on the assumed NOLs. 
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Table 5.2: Normal Operating Levels and Live Storage Volumes 

Description 

Assumed 

NOL 

(m) 

Live Storage Volume (dam3) 

Flood Storage 

(FAS – NOL)2 

Supplemental Storage 

for Water Management 

Flexibility (NOL – DSL)3 

Total  

(FAS – DSL) 

Morley 1229.9 75,000 109,100 184,100 

Relocated Ghost Dam 1185.01 76,600 75,500 152,100 

Glenbow East 1111.3 60,000 58,600 118,600 

Notes: 

1. For the Relocated Ghost Dam option, the NOL in this table is the spring NOL of El. 1185.0 m that Ghost Reservoir is 

drawn down to in advance of the flood risk season, based on the 2016 Agreement. 

2. Flood storage, as illustrated in this table, is conservatively derived from maximum reservoir level (FAS Level) total 

storage in Table 5.1 minus normal operating level total storage, and does not account for the additional storage that 

could be gained during some years through seasonal reservoir level rule curve drawdown or drawdown in advance 

of a predicted extreme flood event. 

3. Water management flexibility storage, as illustrated in this table, is derived from NOL total storage minus dead 

storage in Table 5.1, and does not account for additional storage that may be gained during some years, effectively 

increasing the normal operating level. 

For the Relocated Ghost Dam option, the NOL assumed in Table 5.2 is El. 1185.0 m, the level to 

which the existing Ghost Reservoir is currently drawn down in advance of the spring flood risk 

period, based on the 2016 Bow River TransAlta Agreement between the Government of Alberta 

and TransAlta (2016 Agreement).  After the flood season, it is assumed that the reservoir would 

be re-filled to El. 1191.16 m, the current typical summer NOL for the existing Ghost Reservoir, 

which is about 0.6 m below its current licensed maximum reservoir level of El. 1191.77 m.  For the 

Morley and Glenbow East options, the assumed NOL provides a flood storage volume in 

accordance with the original ToR for the Conceptual Assessment, which indicated 75,000 dam3 of 

flood storage for the Morley option (with the 2016 Agreement in place) and 60,000 dam3 of flood 

storage for the Glenbow East option.   

For the Morley and Glenbow East options, this study assumes that a reservoir would only be 

surcharged above its NOL during more extreme flood risk years (e.g., floods with potential to 

exceed a 1:50 event), and the surcharge period would be minimized so as to not detrimentally 

impact existing vegetation that would be left as-is above the NOL.  The study assumes that only 

that vegetation located below the NOL would be removed from the reservoir area as part of the 

project construction activities.  For the Relocated Ghost Dam option, these same assumptions 

were made, but relative to the summer NOL, once the reservoir is re-filled after the flood season. 

Future study will need to better establish the FAS Level, NOL and DSL for each option, considering 

factors including, but not limited to, flood storage requirements, engineering constraints, river 

and reservoir ecosystem requirements, water quality, recreational uses, water licensing, and the 

value of the storage provided.  Future study will also need to establish reservoir operating 
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procedures between the FAS Level and the DSL and how these procedures might differ seasonally, 

in an effort to best manage flood risk and provide water management flexibility.  As an example, 

a rule curve may be developed that could include: 

1. A target normal summer and/or winter period level; 

2. A spring drawdown level which considers year-specific snowpack, and associated flood and 

drought risk, and which could be adjusted as risk conditions change; and 

3. A DSL to which the reservoir could be drawn down, but only in years of extreme drought. 

As previously indicated, all levels presented herein were selected for the purpose of conceptual 

level assessment only.  Actual values for FAS Level, DSL, NOL, and associated operating rules for 

each option will all need to be further evaluated and established in subsequent phases of the 

project, considering the results of additional hydrologic modelling and stakeholder input. 

5.5.2 Storage for Flood Protection & Water Management Flexibility 

Appendix A presents the hydrotechnical modelling work that was completed for the three options 

in support of the Conceptual Assessment, building on previous work by the BRWG (2017).  A 

design flood event hydrograph for downstream flood attenuation (e.g., 1:100 flood event 

hydrograph) for the purpose of assessing the downstream protection that could be provided by 

the options has not yet been established.  The design flood event hydrograph for downstream 

flood attenuation will need to be developed in subsequent phases of the project.  Future 

modelling to evaluate the reservoir options being considered should be based on this design 

flood event hydrograph, and consider the effects of other types of potential flood events (e.g., a 

double peak event, such as the 2005 flood event, or a larger event with an even higher peak).   

In the absence of a design flood event hydrograph for downstream flood attenuation, a simulated 

2013 flood event hydrograph was used to assess the flood mitigation effectiveness of the three 

options for the purposes of the Conceptual Assessment.  The specific characteristics of the future 

design flood event hydrograph (including peak flow, volume, and shape) for downstream flood 

attenuation could result in an increased storage requirement as compared to the simulated 2013 

flood event results presented herein.  For each of the three options, the target was to achieve a 

maximum hourly flow rate at Calgary of 1200 m3/s.  The modelling was used to assess whether 

this target could be met under the simulated 2013 flood event flow conditions and, if so, the 

volume of live storage required to achieve the target.  The previous work by the BRWG (2017) 

investigated potential target flow rates of 1200 m3/s and 800 m3/s at Calgary and established that 

800 m3/s was beyond what could be achieved with one new reservoir option on the Bow River.   

For each option, through an iterative process, a pre-flood reservoir level was set in the model, 

resulting in a given amount of live storage that could be used during the simulated 2013 flood 

event.  Further details are provided in Appendix A.   
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In addition, the following simple operating rules were assumed in the model for each option: 

• Morley option – outflow was limited to a maximum of 300 m3/s, provided that the reservoir 

still had storage capacity available, and the reservoir was allowed to continue to fill after the 

flood event, up to the maximum reservoir capacity.   

• Relocated Ghost Dam option – outflow was limited to a maximum of 1000 m3/s. 

• Glenbow East option – outflow was limited to a maximum of 1200 m3/s. 

In all cases, the model tried to return the reservoir to the pre-flood reservoir level after the event.  

For the Morley and Glenbow East options, the modelling also considered the following two 

potential operating scenarios for the existing Ghost Reservoir, with further details in Appendix A: 

• Historic operations – assumes historical ‘normal’ operations (BRWG, 2017), as a simplification 

for use as a base case in the model.  The assumptions made in the model for this scenario do 

not represent operating rules.  Actual reservoir operations could be different in any given year, 

depending on a number of factors.  In the model, Ghost Reservoir begins to store water above 

its ‘normal’ operating level when a 5-hour average inflow of 400 m3/s is reached.  For the 

simulated 2013 flood event, this scenario results in about 18,000 dam3 of live storage being 

used in the existing Ghost Reservoir during the flood event.  However, this storage is used 

prior to the maximum flow rate into the reservoir; therefore, the maximum outflow from Ghost 

Reservoir is similar to the maximum inflow. 

• 2016 Agreement operations – assumes that the 2016 Agreement is in place.  This agreement 

holds Ghost Reservoir much lower in the spring prior to the primary flood season, thereby 

increasing the live storage available during a flood event.  Similar to the Historic operations, 

in the model, Ghost Reservoir begins to store water when a 5-hour average inflow of 400 m3/s 

is reached.  For the simulated 2013 flood event, this scenario results in about 64,000 dam3 of 

live storage being used in the existing Ghost Reservoir during the flood event, with some of 

this storage being used prior to the maximum flow rate into the reservoir, and the remainder 

used to mitigate the flood event, reducing the maximum outflow from the reservoir. 

As shown in Appendix A, for the simulated 2013 flood event, the existing Ghost Reservoir, by itself, 

could not meet the target of mitigating to a flow rate at Calgary of 1200 m3/s.  Also as shown in 

Appendix A, the three options being considered in the Conceptual Assessment could all meet the 

target, but the Morley option required the 2016 Agreement for the existing Ghost Reservoir to 

remain in place to do so.  This would require the agreement, along with its associated costs, to 

continue in perpetuity.  For those scenarios that met the target of a flow rate at Calgary of 

1200 m3/s, Table 5.3 presents the live storage that was used during the flood event to meet the 

target, and compares this volume to the total live storage available for the given option, based on 

the conceptual designs.  Appendix A presents all scenarios considered in the current modelling, 

whether or not they met the target of a flow rate in Calgary of 1200 m3/s. 
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The live storage that was used in the model during the simulated 2013 flood event varied for each 

option, depending on the location of the dam along the Bow River, and the reservoir operating 

assumptions made in the model.  The Morley option continued to store a large volume of water 

post-event, while the two other options only stored water during the flood event.  For the Morley 

and Glenbow East options, the live storage used in the existing Ghost Reservoir depended on the 

operating assumptions made for Ghost Reservoir.  Operating assumptions require further 

consideration in subsequent phases of the project, balancing the objective of flood mitigation 

with overall water management flexibility.  Different assumptions could impact the storage volume 

required for each option to mitigate the simulated 2013 flood event (and, in the case of the Morley 

and Glenbow East options, the storage volume used in the existing Ghost Reservoir). 

Table 5.3: Results for Simulated 2013 Flood Event for Scenarios Meeting Target 

Option 

Ghost Reservoir 

Operations 

Assumed in Model 

New Reservoir Live Storage (dam3) 

Total 
Used during 

Flood Event3 

Not Used during 

Flood Event 

Morley 2016 Agreement1 184,100 72,300 111,800 

Relocated Ghost Dam N/A 152,100 84,000 68,100 

Glenbow East 
Historic2 

118,600 
65,000 53,600 

2016 Agreement1 24,000 94,600 

Notes: 

1. With the 2016 Agreement operating assumption in the model, Ghost Reservoir started to fill before the maximum 

inflow, and stored a total of 64,000 dam3, reducing the peak outflow from Ghost Reservoir. 

2. With the Historic operating assumption in the model, Ghost Reservoir stored 18,000 dam3 before the maximum 

inflow was reached; therefore, the maximum outflow from Ghost Reservoir was similar to the maximum inflow. 

3. For the Morley option, the storage used during the flood event represents water stored in the Morley reservoir 

over the time period for which the Morley reservoir would need to hold back water to meet the target at Calgary.  

Given the simple operating rules assumed in the model, the Morley reservoir continued to fill post-event, up to 

its maximum capacity. 

 

Comparing Table 5.3 to Table 5.2, for all scenarios that met the target at Calgary, the storage 

used in the model during the simulated 2013 flood event is much less than the total live storage 

available for the given option.  Regarding the flood storage available for each option, based on 

the assumed NOL, the following conclusions can be made for the simulated 2013 flood event: 

• Morley option –  the storage used in the model during the flood event was slightly less than 

the flood storage provided by the assumed NOL, but the storage volume used in the Morley 

Reservoir was a direct result of having the 2016 Agreement operating assumptions for Ghost 

Reservoir in the model.  Future operating rules for both reservoirs would need to consider 

how to best coordinate operations for the Morley and Ghost Reservoirs.   

• Relocated Ghost Dam option – the storage used in the model during the flood event is 

somewhat more than the flood storage provided by the assumed spring NOL of El. 1185 m.  

Therefore, future operating rules could consider a slightly lower spring NOL and/or some 

amount of pre-flood event drawdown.  
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• Glenbow East option – depending on the operating assumptions for Ghost Reservoir, the 

storage used in the model is either slightly more than (Historic operations) or much less than 

(2016 Agreement) the flood storage provided by the assumed NOL.  Therefore, depending on 

the operating assumptions for Ghost Reservoir, future operating rules could refine the NOL. 

A residual issue associated with having a low spring NOL is the risk of there being insufficient 

water to refill the reservoir for recreation and other purposes (particularly with respect to Ghost 

Reservoir), and to meet downstream flow needs after the spring flood risk period.  Related to this, 

in the current modelling of the existing Ghost Reservoir, the available storage started to fill when 

the inflow reached 400 m3/s (for both scenarios considered).  If a higher threshold for the inflow 

rate were assumed (delaying when the reservoir starts to fill), further mitigation could be achieved 

for the same storage volume or, in the case of the 2016 Agreement operating assumptions, a 

smaller storage volume could be used to achieve the same maximum outflow.  However, when an 

actual flood event occurs, the peak inflow rate is not known until after the event is over.  Starting 

to fill the reservoir too late, during what ends up being a smaller flood event, could result in not 

storing as much water in the reservoir as desired for overall water management flexibility.  For the 

Morley option, some of the water stored in the Morley reservoir during the flood season could 

assist in mitigating the risk of not being able to refill Ghost Reservoir.   

Additional factors that require consideration in subsequent phases of the project, and could affect 

the above conclusions include: 

• A design flood event hydrograph for downstream flood attenuation needs to be developed 

which may result in increased flood storage requirements compared to the simulated 

2013 flood event hydrograph.  

• A bathymetric study to determine if sediment accumulation since the time of construction 

(i.e., original ground surface mapping) has resulted in reduced live storage in the existing 

Ghost Reservoir.  

• The live storage for the Relocated Ghost Dam option could be increased by: 

− A future increase in FAS Level (e.g., an additional volume of about 10,000 dam3 could be 

provided if the FAS Level were raised from the conceptual Base Case of El. 1191.77 m to 

El. 1192.38 m) 

− Locating the new dam further downstream than currently shown in the conceptual layout 

in Figure 5.2 (e.g., a dam site adjacent to the Wildcat Hills Gas Extraction Plant could 

provide an additional volume of about 18,000 dam3). 

• Additional, more detailed, modelling is required to better establish storage requirements.  

Potential reservoir performance modelling should be used to create a set of rule curves, and 

these curves should be tested to establish reservoir performance considering different flood 

events; e.g., an upscaled 2005 flood event.  The rule curves should then be modified to reflect 
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the results of modelling these different events.  Water management flexibility, including 

drought mitigation and environmental flows, needs to be considered in this future modelling.  

The storage for each option that was not used when modelling the simulated 2013 flood event, 

as given in Table 5.3, is indicative that the reservoirs are large enough to also provide storage 

for these purposes, in addition to flood mitigation.  Additional modelling is required to better 

establish the water management flexibility of each option. 

5.6 Hydro Power and Energy Assessment 

Hydro power and energy potential were assessed for each of the three options being investigated.  

A range of installed hydro power and energy capacity options was assessed at each site, 

corresponding to capacity factors of approximately 70%, 60%, 50% and 40%.  Capacity factor is 

defined as: actual annual production divided by potential production if the installed capacity were 

achieved 100% of the time.  Many hydro plants are designed with capacity factors in the 50% to 

60% range although, ultimately, the decision is based on an optimization process.  For all three 

sites, the flow rates for a 50% capacity factor correspond approximately with exceedance values 

of 10% (i.e., a flow rate which is equaled or exceeded 10% of the time) and flow rates for a 

60% capacity factor correspond with exceedance values closer to 20%.   

Although important, the potential hydro energy production at these sites is not large, and is a 

secondary benefit as compared to the benefits of reduced flood and drought risk, and improved 

overall water management flexibility.  The results of the hydro assessment are summarized in 

Table 5.4.  Further details are provided in Appendix D. 

Table 5.4: Hydro Assessment Results Summary 

Option Capacity (MW) 
Rated Flow 

(m3/s) 

Average  

Annual  

Production 

(MWh)1 

Incremental 

Annual 

Production 

(MWh) 

Capacity 

Factor (%) 

Morley 

28 93 169,726 - 69 

35 117 182,752 13,026 60 

44 147 192,880 10,128 50 

57 190 200,587 7,707 40 

Relocated 

Ghost 

Dam 

31 97 191,240 - 70 

39 122 206,659 15,418 61 

50 157 219,146 12,488 50 

65 204 227,949 8,803 40 

Glenbow 

East 

17 96 105,755 - 71 

22 124 115,268 9,513 60 

28 157 122,034 6,765 50 

36 202 127,150 5,116 40 

Notes: 

1. For comparison, the average annual energy production at the existing Ghost Dam hydroelectric plant is 

173,000 MWh, based on information on TransAlta’s website as of March 2020. 
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6.0 ENVIRONMENTAL AND SOCIAL COMPONENTS OVERVIEW 

6.1 Objectives 

Environmental and social conditions were determined based on a desktop study review of existing 

information.  The objectives of the environmental overview were to: 

• Describe the local environment; 

• Identify potential environmental and social issues if any of the options were to proceed; 

• Discuss potential mitigation measures; 

• Identify data gaps; and 

• Determine if there are any potential environmental impacts within the study areas considered 

that would be too large to overcome for any of the options being studied. 

6.2 Disciplines 

The environmental discipline components included: 

• Hydrogeology; 

• Hydrology; 

• Surface water quality; 

• Fisheries and aquatic resources; 

• Soils and terrain; 

• Vegetation; 

• Wetlands; and 

• Wildlife. 

The social discipline components included: 

• Land and resource use; 

• Traditional land use; 

• Historical resources; and 

• Social. 

These are the same disciplines that would need to be investigated in more detail as part of an EIA, 

should one of the options be selected at the end of the Phase 2 Feasibility Study to proceed to 

Phase 3, the Engineering and Regulatory Approval Process. 
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6.3 Data Sources and Assessment 

Data for the environmental overview were obtained from publicly available literature, existing data 

sets and personal communications.  The environmental desktop qualitative assessments were 

completed based on available information and considered effects typically associated with 

reservoir storage projects. 

6.4 Discipline Overview 

A summary of the environmental overview findings is provided in the following sub-sections, by 

discipline.  Further details are provided in Appendix E. 

6.4.1 Hydrogeology 

• Groundwater in the study area is considered to be of good quality. 

• Some wells located within or very close to the extents of the maximum reservoir may have to 

be decommissioned prior to operation of any of the water management options. 

• In particular, future work will need to evaluate the potential impact of the Glenbow East option 

reservoir on nearby water co-ops including North Springbank, Emerald Bay, Salt Box, Poplar 

View and Harmony. 

• Changes in groundwater levels due to changing river and reservoir levels could require the 

following mitigation measures: 

− adjustment of pumps in affected private water wells, 

− possible abandonment of any seriously affected wells and installation of replacement 

wells, 

− transfer of groundwater licences to replacement wells or alternate wells, 

− field reconnaissance and assessment for groundwater under the direct influence of 

surface water sources, and 

− monitoring effects on wells.  

6.4.2 Hydrology 

The purpose of the project is to reduce flood and drought risk while protecting the long-term 

health of the river.  A primary hydrologic effect will be the reduction of the peak flows for large 

flood events.  Another primary effect will be providing much needed water to downstream users 

during extreme and/or multi-year droughts, and otherwise providing improved water 

management flexibility.  Under normal operating conditions (i.e., non-flood/non-drought), the 

current hydrologic regime downstream of the project should not be significantly impacted. 
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6.4.3 Surface Water Quality 

Many of the potential impacts to surface water quality are related to changes in total suspended 

solids and sediment, as well as nutrients that can bind to the sediments.  Prior dam construction 

and reservoir formation on the Bow River have already been major influences on Bow River water 

quality.  The numerous existing mainstem and tributary dams along the Bow River serve to retain 

sediment and associated nutrients, metals and other constituents of concern (i.e., bacterial 

parameters).  The general impact of these impoundments on downstream water quality has been 

to lower concentrations of total suspended solids and associated particulate forms of other 

parameters (i.e., nutrient, metals). 

The operating regime for the project will ultimately determine the extent of sediment changes 

within the reservoir and downstream river water quality.  Best management practices (BMPs) 

would be developed and include the development and implementation of an erosion and 

sediment control plan for the project.  The erosion and sediment control plan would endure for 

the life of the project (during and after construction phases). 

6.4.4 Fisheries and Aquatic Resources 

Fish habitats within the study areas for the three selected options are all characterized as Class C 

habitat under the Alberta Code of Practice (ASRD 2006), meaning that it provides broadly 

distributed habitat of moderate sensitivity that has the potential to be damaged by unconfined 

or unrestricted activities.  Fourteen of the 17 fish species documented within the three study areas 

were recorded in study areas for the Morley and Relocated Ghost Dam options.  Three additional 

fish species were recorded within the study area for the Glenbow East option. 

Of the species documented, four are considered species of management concern and found in all 

three study areas.  These fish are either listed provincially as species of Conservation Concern, 

listed by the Committee on the Status of Endangered Wildlife in Canada (COSEWIC) or listed under 

the federal Species at Risk Act (SARA) (AEP 2017; GC 2020). 

Bull trout (Salvelinus fontinalis) (Saskatchewan-Nelson River populations) are provincially listed as 

“At Risk” and are designated as “Threatened” under Alberta’s Wildlife Act (GOA 2019a).  Federally, 

bull trout have recently been listed under Schedule 1 of the SARA as “Threatened” (GC 2019). 

Native “pure-strain” westslope cutthroat trout (Oncorhynchus clarkii lewisi), a subspecies of 

cutthroat trout, are listed as “At Risk” provincially and “Threatened” federally (AEP 2017 and 

GC 2020, respectively).  No populations of “pure-strain” westslope cutthroat trout have been 

reported in the study reaches and are unlikely to occur based on the potential for hybridization 

with historically stocked Yellowstone cutthroat trout and rainbow trout (ESRD and ACA 2006; 

AWCTRT 2013). 
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Lake trout (Salvelinus namaycush) are considered “Sensitive” in Alberta based on their 

susceptibility to overharvesting (AEP 2017); however, angling is regulated through the study 

reaches and all lakes in Alberta are closed to commercial fishing (GOA 2019b). 

Spoonhead sculpin (Cottus ricei) is ranked provincially as “May be at Risk” (AEP 2017).  However, 

COSEWIC lists the species as “Not at Risk” (GC 2019), suggesting further study may be required 

to evaluate their status. 

Metal mobilization may occur in impoundments through erosion/sedimentation and the 

decomposition of organic materials.  The flooding of new reservoirs has been shown to increase 

concentrations of bioavailable methylmercury (Stokes and Wren 1987), resulting in increased 

uptake, bioaccumulation and mercury contamination in fish (Bodaly et al. 1997; Boudou and 

Ribeyre 1997).  At sufficient concentrations, certain metals/metalloids (such as mercury) can be 

harmful to aquatic biota and for higher trophic level consumers. 

Provisions of the revised federal Fisheries Act came into force on August 28, 2019, and prohibit 

“harmful alteration, disturbance or destruction of fish habitat” and the “death of fish, other than 

from fishing”.  Since impacts to fish habitat cannot be avoided by the proposed works, all of the 

options would require a Fisheries and Oceans Canada (DFO) review and an Authorization under 

Section 35(2)(b) may be required. 

6.4.5 Soils and Terrain 

Construction of the project facilities (e.g., dam, roads, borrow pits; permanent and temporary 

structures and laydown areas) could alter soils for any of the three options.  Potential impacts 

could include the following: 

• Erosion of medium to moderately coarse textured topsoil by wind and water; 

• Admixing of topsoil with subsoil which can decrease topsoil quality; 

• Soil rutting and compaction during construction and reclamation; and 

• Movement of excess stones to the soil surface. 

The creation of a reservoir will cause permanent flooding of land within the NOL.  Alterations in 

soil structure would include breakdown of aggregates, clay, and cementing agents.  Flooding also 

reduces the soil redox potential, increases the pH of acid soils, and decreases the pH of alkaline 

soil.  Soil inundation also decreases the rate of decomposition of organic matter, mainly because 

organic matter in unflooded soil is decomposed by a variety of aerobic organisms, while 

decomposition in flooded soil is accomplished only by anaerobic bacteria. 

A variety of toxic compounds can accumulate in flooded soils.  Some of these (e.g., ethanol, 

acetaldehyde, and cyanogenic compounds) are produced by plant roots.  Compounds produced 

by anaerobic bacteria in flooded soil include gases (N2, CO2, methane, and hydrogen), 
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hydrocarbons, alcohols, carbonyls, volatile fatty acids, non-volatile acids, phenolic acids, and 

volatile S compounds (Ponnamperuma 1984). 

Potential effects to soils from construction activities can be mitigated by adopting BMPs. 

6.4.6 Vegetation 

Three rare plant species have previously been recorded within the Morley option study area 

including two vascular plants, limber pine (Pinus flexilis) and smooth woodsia (Woodsia glabella), 

and one non-vascular plant, fringed rosette lichen (Physcia tenella). 

Within the Relocated Ghost Dam option study area, two rare plant species were previously 

recorded including one vascular plant, limber pine, and one non-vascular plant, earthscale lichen 

(Placidium lachneum). 

Four rare plant species have been recorded within the Glenbow East option study area including 

two vascular plants, limber pine and smooth cliff brake (Pellaea glabella ssp. simplex), and two 

non-vascular plants, Donian grimmia moss (Grimmia donniana) and Seligeria campylopoda (no 

common name). 

Except for limber pine, the rare plants species mentioned above are not protected by legislation.  

Limber pine is listed as an Endangered species under the Alberta Wildlife Act and Wildlife 

Regulation. 

Mitigative measures and BMPs would be followed to minimize the project effects on vegetation 

communities. 

6.4.7 Wetlands 

The development of any of the three options would impact existing wetland areas through 

permanent and temporary inundation within the reservoir area.  These effects would need to be 

addressed in accordance with the Water Act. 

Water Act approval is required prior to any impacts to a wetland or ephemeral waterbody.  In 

accordance with the Alberta Wetland Policy, a Wetland Assessment and Impact Report, including 

a Water Act application, will be required for permanent impacts to wetlands not covered under 

an existing approval held by the Proponent.  

Activities that result in temporary impacts to a wetland as well as some activities that result in 

minimal permanent impacts require a Wetland Assessment and Impact Form along with a Water 

Act application. Permanent impacts require wetland replacement which may consist of an in-lieu 

fee payment.  Such payments have been accounted for in the project cost estimates. 
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6.4.8 Wildlife 

The study areas for the three options contain a diverse and complex mosaic of habitats, which can 

support a variety of wildlife species, as follows: 

• Riverbanks, dominated by coniferous stands and occasional deciduous trees, riparian wetlands 

and shrubbery, provide suitable habitat for a diverse avian community, including grouse, 

waterfowl, songbirds, and owls.   

• The riparian habitat associated with the river corridor attract ungulates and the rock fields and 

wetlands adjacent to the river may also provide suitable habitat for reptile and amphibian 

species.  Mammals, such as America badger, bobcat, grizzly bear, weasel, chipmunks, voles, 

and shrews, will also use these habitats. 

Within the study areas, the Morley option has one provincially designated Wildlife Sensitivity 

Zone, a Key Wildlife and Biodiversity Zone (KWBZ), while the two other options have an additional 

three, as follows:  

• Sharp-tailed Grouse Survey Area, 

• Sensitive Raptor Ranges, and 

• Other Sensitive and Endangered Species Zone. 

The Wildlife Sensitivity Zones impose timing and construction constraints on the projects, as per 

the Master Schedule of Standards and Conditions.  In particular, the KWBZ identifies important 

winter habitat for ungulates along the Bow River and the Sharp-tailed Grouse Survey Area, 

Sensitive Raptor Ranges, and Other Sensitive and Endangered Species Zone delineate the 

potential for nesting of sharp-tailed grouse (Tympanuchus phasianellus), sensitive raptor species 

and sensitive grassland bird species, respectively. 

Specific features to reduce potential effects on wildlife species and their habitat during 

construction and operations could be incorporated into the project design.  General mitigation 

measures would help to reduce the potential for habitat loss, maintain habitat effectiveness and 

wildlife movement, and decrease wildlife mortality. 

6.4.9 Land and Resource Use 

Land and resource use includes activities on Crown land, First Nation reserve lands, municipal and 

private land, environmentally significant areas, outdoor recreation, outdoor consumptive uses, 

Crown land dispositions, human habitation and access.  These activities and uses occur 

throughout the region to varying degrees, depending on the type, ownership and access 

associated with the lands.  Mitigation measures would be required to minimize impacts to existing 

land and resource uses and users. 
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6.4.10 Traditional Land Use 

Treaty and Indigenous rights are protected under Section 35 of the Constitution Act (CanLII, 1985).  

Indigenous groups are permitted to exercise their Treaty and Indigenous rights on unoccupied 

Crown lands and other lands to which they have a right of access for such purposes within the 

study area.  Alberta recognizes that Indigenous groups may engage in traditional customs or 

practices on the land that are not existing Section 35 Treaty rights, but are important to Indigenous 

groups, referred to as Traditional Land Use.  This includes burial grounds, gathering sites and 

historical or ceremonial locations, but does not refer to proprietary interests in the land.  

Traditional Land Use information can help inform Crown consultation and serve to avoid or 

mitigate adverse impacts.   

As discussed further in Section 7.0, although there was no regulatory requirement for 

engagement during the Conceptual Assessment, AEP recognized the importance of early 

engagement with Indigenous groups.  This allowed the Indigenous groups an opportunity to 

provide feedback on potential impacts to Treaty rights and TLU activities.  It was also an 

opportunity for AEP to start building relationships with Indigenous groups that could potentially 

be impacted by the reservoir options.  Some of the Indigenous groups that were engaged during 

the Conceptual Assessment indicated that they have in house expertise to complete Traditional 

Land Use studies.  Moving forward, a potential strategy for the project could consist of high level 

Traditional Land Use studies of the three options as part of Phase 2, the Feasibility Study, followed 

by more comprehensive Traditional Land Use studies of the selected option in Phase 3. 

6.4.11 Historical Resources 

A review of previous historical resources impact assessment (HRIA) studies, the Listing of Historic 

Resources (CMSW, 2019), and previously recorded archaeological sites show major data gaps for 

the Morley option and some for the Relocated Ghost Dam option.  The Glenbow East option has 

had extensive HRIA studies completed, of which numerous were significant and protected by 

Alberta Culture, Multiculturism and Status of Women (CMSW).  The Glenbow East option area also 

contains a number of palaeontological sites. 

Previously identified and undiscovered historical resources could be impacted by development of 

a selected option.  This could result in damage or loss of those resources. CMSW will determine 

the level of mitigation required, and the overall potential effect to historical resources.  Mitigation 

of potential effects with respect to known historical resources can be achieved through avoidance, 

controlled data recovery excavation and/or construction monitoring. 

6.4.12 Social 

The Bow River provides substantial social and recreational value and is an important source of 

water for irrigation and drinking.  It supplies water for the Bow River, Eastern, and Western 

irrigation districts. First Nation reserve lands, communities, numerous residences, and parks are 
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present along the Bow River and will be affected by the development of any of the options.  Option 

development could impact ongoing municipal structure planning; e.g., within the Rocky View 

County.  Of particular note are the existing Glenbow Ranch Provincial Park and ongoing City of 

Calgary’s development Haskayne Park intended to provide a continuous park corridor connecting 

the communities of Cochrane and Calgary as part of The Great Trail, and the City of Calgary’s 

ongoing development Bearspaw Legacy Park. 

The construction of a water management option will cause land to be flooded which may require 

the relocation of people, displace various wildlife habitats, result in the loss of culturally significant 

sites or artifacts, and affect livelihoods of people in the area (Alberta Water 2019). 

The most sensitive social impacts that may result from the implementation of any of the options 

are the loss of land/houses and the relocation of people and businesses.  Project-related land 

acquisition and restrictions on land use can have adverse impacts on communities and people 

that use the land.  Relocation refers both to physical displacement (relocation or loss of shelter) 

and economic displacement (loss of assets or access to assets that leads to loss of income sources 

or other means of livelihood). 

6.5 Summary 

The above sections summarize the findings of the environmental and social desktop study, with 

further details provided in Appendix E.  Of particular note, the overview indicates the following:  

• a number of homes would be impacted, and in some cases completely inundated, therefore 

requiring removal or relocation, as a result of each of the reservoir options;  

• portions of the existing Glenbow Ranch Provincial Park and the ongoing City of Calgary 

developments Haskayne Park and Bearspaw Legacy Park would be inundated and/or 

otherwise impacted by the Glenbow East option.  In the case of Haskayne Park, both park land 

and facilities would be lost, including the park pavilion building, parking lots, paved pathways 

and plazas;  

• the Morley option is located entirely within Stoney Nakoda First Nation boundaries except for 

a small area at its upstream end; and  

• no environmental issues were identified that would indicate any of the options are not viable.   

In the next phase of the project, the Phase 2 Feasibility Study, it will be necessary to further review 

the already collected environmental data to assist in selection of a preferred single option.  This 

may include initiating high level Traditional Land use studies for each of the three options, and 

also focusing on environmental and social factors that could better define the cost estimate for 

each option.  More detailed study would be required for the preferred site after it is selected.  

Intensive multi-season field studies will be required to support the EIA for a preferred option, but 

only if the project proceeds beyond the Feasibility Study phase.  
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7.0 INDIGENOUS AND STAKEHOLDER ENGAGEMENT 

7.1 General 

As part of the Conceptual Assessment of the three selected dam site options, several engagement 

activities were undertaken.  Although there was no regulatory requirement for engagement during 

the Conceptual Assessment, AEP recognized the importance of early engagement with Indigenous 

groups, stakeholders and the public, demonstrating its commitment to open, meaningful and 

transparent communication and engagement. 

Feedback received from the engagement activities was used to inform the Conceptual Assessment 

and documented to inform decision making in subsequent project phases.  Early engagement 

during the Conceptual Assessment was the beginning of the engagement process for the BRRO 

project, and engagement activities in subsequent phases of the project will build on the activities 

undertaken during the Conceptual Assessment. 

The following sub-sections provide summaries of the Indigenous groups and stakeholders 

engaged during the Conceptual Assessment, the engagement activities, and the resulting 

feedback received.  Further details are provided in Appendix F. 

7.2 Identification of Indigenous Groups and Stakeholders 

Indigenous groups, stakeholders and others engaged as part of the Conceptual Assessment were 

identified by Wood in collaboration with AEP and Alberta Indigenous Relations.  They fell into the 

following categories: 

• Indigenous groups (11 First Nations and the Métis Nation of Alberta [MNA] Region 3); 

• BRWG members (13 organizations, 14 local or regional governments, 2 First Nations, and 

3 provincial and federal government agencies); 

• Interested or potentially affected organizations (not part of the BRWG) (32), including: 

− community-based organizations (6); 

− Environmental Non-Governmental Organizations (ENGOs) (10); 

− Non-Governmental Organizations (NGOs) (4); 

− land and resource users (3); 

− provincial government agencies (2); 

− utility providers (7); and 

• potentially affected property owners (696). 

During the Conceptual Assessment engagement activities, some additional stakeholders were 

identified, and these stakeholders will be included in future engagement activities for the project. 
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7.3 Engagement Activities 

Several activities were undertaken to provide Indigenous groups, the BRWG, other stakeholders 

and the general public opportunities to learn about, and provide input on, the Conceptual 

Assessment and the three reservoir options being considered.  Most of the engagement activities 

took place from September to November 2019, and included: 

• Notification Packages:  In mid-September, notification packages were sent by postal mail to 

696 property owners, based on the mailing addresses on title, and emailed to the identified 

Indigenous groups, stakeholder organizations, and BRWG organizations (except for provincial 

and federal government agencies) that could potentially be affected by one or more of the 

three options being evaluated in the Conceptual Assessment.  The packages included:   

− project information;  

− a link to an on-line questionnaire;  

− an invitation to the public information sessions;  

− links to the TalkAEP5 and GoA project websites, where further details could be viewed 

through an interactive tool (further details are provided below); and  

− a project-specific AEP telephone number and email address which will continue to be 

monitored after completion of the Conceptual Assessment. 

• Public Information Sessions:  Public information sessions were held on September 30, 2019 

at the Cochrane RancheHouse, and October 3 and 15, 2019 at RockPointe Church on 

Highway 1A between Calgary and Cochrane (north side of the Glenbow East option).  No 

information sessions were held in Calgary.  The sessions were attended by about 350 people, 

with some people attending multiple sessions.  Attendees were invited to provide feedback 

by filling out a comment form, by leaving sticky notes on a wall poster or through notetakers 

at the sessions.  From the 130 comment forms received, most attendees found the information 

sessions informative, had their questions addressed satisfactorily, and found the team 

members knowledgeable and helpful. 

• Questionnaires:  Links to tailored on-line questionnaires were provided to Indigenous groups, 

organizations and property owners.  All questionnaires asked about concerns for each option, 

but some questions targeted the specific group receiving the specific type of questionnaire.  

Questionnaires were completed by one Indigenous group, 17 organizations and 42 property 

owners.  Appendix F provides further details. 

• TalkAEP Website:  Information about the Conceptual Assessment was posted on the TalkAEP 

engagement website at the time the notification packages were sent out.  Participants were 

invited to leave online ‘sticky notes’ on the website for others to read, and to ‘like’ comments 

 
5 The TalkAEP website is AEP’s on-line platform for engagement opportunities. 
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made by others, until October 31, 2019.  There were 64 comments posted to the TalkAEP 

website by the October 31, 2019 deadline, with 281 ‘likes’ for the various comments posted.  

As of November 30, 2019, almost 2,900 people had visited the site.  

• Project Website and Interactive Tool:  The GoA project website provided further information 

about the BRRO project, and featured a link to an interactive tool (the link was also on the 

TalkAEP website).  The interactive tool included an overall map of the three options as well as 

instructions on how to navigate the site.  For the Relocated Ghost Dam and Glenbow East 

options, the interactive tool contained drone videos of existing conditions and 

computer-generated visualizations of the reservoir options under existing and potential 

operating conditions.  Out of respect for Stoney Nakoda First Nation, similar information was 

not included for the Morley option, as the GoA was in discussions with the Nation, which 

would be directly impacted by the Morley option. 

• Activities with Indigenous Groups:  Follow-up emails and telephone calls were completed 

as part of the Indigenous engagement process, to confirm whether the information and 

invitation to meet were received by the Indigenous groups; all confirmed receipt.  Engagement 

activities resulted in meeting requests from five Indigenous groups, one request to receive 

future project updates and one response that a representative would attend a public 

information session.  Introductory meetings were held with the five Indigenous groups that 

requested a meeting:  Blood Tribe, Piikani Nation, Siksika Nation, Stoney Nakoda First Nation 

and MNA Region 3.  One or two additional meetings were held with some of these five 

Indigenous groups, allowing for further conversations and more time to discuss questions that 

emerged from the initial meetings.  Appendix F provides further details. 

• BRWG Meetings:  Given the BRWG’s background and technical knowledge, three full-day 

meetings were held with the BRWG during the Conceptual Assessment.  The May 2019 

meeting introduced the Conceptual Assessment, and presented the 10 dam sites identified in 

the Study Corridor and the site screening process.  The August 2019 meeting provided an 

update on the screening process, presented initial modelling completed to support the 

Conceptual Assessment and reviewed the engagement materials for the public information 

sessions.  The final meeting in November 2019 provided a summary of engagement feedback 

to date, option impacts and implications from feedback and modelling completed, and 

collected final feedback from the BRWG on the Conceptual Assessment.  Further information 

on BRWG engagement during the Conceptual Assessment is provided in Appendix A. 

• Organization Meetings:  Meetings were requested by, or offered to, representatives or board 

members of some stakeholder organizations to provide information about the Conceptual 

Assessment and obtain their feedback.  Nineteen (19) meetings were held with various 

environmental, non-government, community-based and land & resource use organizations; 

individuals; and local, provincial and federal government agencies.  Further information on 

meeting feedback is provided in Appendix F. 
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7.4 Summary of Contacts 

Records of all engagement with Indigenous groups, stakeholders and the public during the 

Conceptual Assessment were captured in an engagement database that will be used to inform 

subsequent phases of the project.  As of January 31, 2020, contacts included 747 letters, 

33 meetings, 409 emails and 53 telephone/conference calls.  Appendix F provides further details.  

Additional contacts after the reporting cut-off of January 31, 2020 were also entered into the 

engagement database, and will be part of the database for the project moving forward.   

7.5 Feedback 

7.5.1 Comment Analysis 

Feedback was collected through meetings, questionnaires, information sessions, the TalkAEP 

website, and emails and calls to the AEP project email address and telephone number, and is 

documented in Appendix F.  Feedback from the BRWG, other than direct input from individual 

member organizations, is documented separately in Appendix A.  All written feedback received 

was grouped into themes and summarized.  Through all sources noted above, almost 

1400 comments and questions were analyzed and included in the feedback summary tables.  Each 

comment was assigned to the option to which it referred (Morley, Relocated Ghost Dam or 

Glenbow East) or to a General category if it was not specific to an option.  In addition, each 

comment was assigned to a theme (themes were determined during the comment review).  Each 

comment was only assigned to one theme.  Further details about the themes, and what is included 

in each theme, is provided in Appendix F.   

7.5.2 Overall Summary 

Figure 7.1 presents a graphical representation of the themes for all comments received.  In this 

figure, the category ‘General’ includes comments that were not readily classified into one of the 

feedback themes described in Appendix F.  The category ‘Other’ includes comments that were 

classified into a feedback theme, but each theme represented a small percentage of the overall 

feedback received; therefore, these themes were combined into a single category.  Key feedback 

included the following. 

• Protect park land, including the Glenbow Ranch Provincial Park and the City of Calgary’s 

on-going developments Haskayne Park and Bearspaw Legacy Park (Green) – These parks 

are significant to many people, the local communities and others.  Albertans enjoy many types 

of recreational activities and value the protected environment in the parks, including historic 

and cultural resources, vegetation and wildlife. 

• Don’t impact our homes (Yellow) – The most vocal groups at the public information sessions, 

and in follow-up feedback, were property owners around Ghost Reservoir, potentially affected 

by the Relocated Ghost Dam option, and property owners in lower Springbank Heights, 

potentially affected by the Glenbow East option.  A major concern (also expressed by Rocky 
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View County) was devaluation of their property values due to location in relation to the two 

options, making home sales more difficult.  The study team also heard from the Springbank 

Community Association, which raised many similar concerns about the Springbank Off-stream 

Reservoir project on the Elbow River.  They did, however, comment that early engagement at 

the conceptual stage of a project of this magnitude is an improvement and encouraged AEP 

to continue. 

• Operation of Ghost Reservoir impacts recreation (Orange & Bright Blue) – The reservoir is 

significant to many people, the local communities and others.  Albertans enjoy many types of 

recreational activities on the reservoir (both summer and winter).  Some people felt that there 

would be negative impacts on current recreational activities, while others felt that there would 

be new tourism and recreational opportunities. 

• Calgary flood mitigation (Red) – Stakeholders have differing opinions on flood mitigation 

for Calgary.  This theme includes comments both in favour of a new upstream reservoir on the 

Bow River (e.g., “Need to improve flow/reduce velocity of the Bow River through Calgary”) and 

opposed to a new reservoir (e.g., “Calgary needs to stop building in the floodplain”). 

 

 

Figure 7.1: What We Heard 
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• Challenging to move the CP rail line (Dark Blue) – Relocation of a segment of CP rail line is 

required for both the Glenbow East and Relocated Ghost Dam options.  CP was one of the 

stakeholders notified about the Conceptual Assessment.  The study team also reached out to 

CP to present and discuss the Conceptual Assessment options, but a meeting could not be 

scheduled during the timeframe of the Conceptual Assessment.  

• Positive feedback received on engagement materials and presentation (Purple) – While 

many people were opposed to the option that impacted them directly, most people 

appreciated the engagement materials, especially the on-line interactive tool, as it illustrated 

what would be impacted (through drone videos of existing conditions along the river) and 

helped them understand the nature of the potential reservoirs and operating conditions 

(through computer visualizations). 

• Negative feedback about notification packages, and information session advertising 

and locations – About 16% of the 696 landowner notification packages were returned by 

Canada Post, primarily because the address on title was no longer correct.  Therefore, some 

potentially directly impacted people were upset that they had not been notified directly.  

Mailouts were resent via Canada Post to those landowners who advised AEP that they did not 

receive a notification package, reducing the returned mail to about 12%.  Many property 

owners suggested that road signs would have been effective advertising, particularly in rural 

areas.  In addition, there were suggestions to hold information sessions on the south side of 

the river and in Calgary.  This has been noted for consideration in future phases of the project. 

It is important to keep in mind that the target audience for the Conceptual Assessment 

engagement activities was people who live or own property in the areas potentially affected by 

one or more of the options, not downstream residents who would benefit from the project, 

including the City of Calgary.  The majority of people who attended the information sessions lived 

or owned property near one of the three options, although some Calgarians also attended as the 

information sessions were open to the public. 

7.5.3 Option-Specific Summaries 

A wide range of feedback specific to each option was received.  Figure 7.2 presents the feedback 

themes for each option as well as general feedback that was not option-specific.  A summary of 

the key feedback for each option is provided below.  Further details are provided in Appendix F.  

Morley option 

Details of the Morley option were not shown at the public information sessions nor posted on the 

websites.  Stakeholders were informed that the Morley option is on Stoney Nakoda First Nation 

reserve lands, and that, to respect the on-going discussions between GoA and the Nation, details 

of this option would not be provided publicly at this time.   
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Morley Option 

 

Relocated Ghost Dam Option 

 
Glenbow East Option 

 

General Feedback  

 

Figure 7.2: Option-Specific Feedback 

 

Relocated Ghost option 

Based on the feedback from the Summer Village of Ghost Lake, and in consideration of impacts 

on Stoney Nakoda First Nation reserve lands, the existing licensed maximum reservoir level of 

El. 1191.77 m will be maintained as a ‘Base Case’.  Designing and building the dam higher could 

be considered in future project phases so that the water level could potentially be raised in the 

future to increase the storage capacity of the reservoir. 

Because the expanded reservoir includes a low level outlet and, therefore, could be drawn down 

to a lower level than is possible now for the existing reservoir, recreational users of the reservoir 

are concerned that it will not fill back up to its usual summer operating level of El. 1191.16 m for 

the main summer season (July and August), and could, therefore, impact recreational use and 

tourism in the area. 
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Glenbow East option 

Stakeholders are concerned about protecting Glenbow Ranch Provincial Park and all that it entails 

(historical sites, trails, fescue grasses, wildlife, natural river regime, etc.).  Concerns were expressed 

that this option would also impact land and infrastructure for other parks (e.g., the City of Calgary’s 

on-going developments Haskayne Park and Bearspaw Legacy Park), including linking The Great 

Trail (formerly known as the Trans Canada Trail) between Calgary and Cochrane through the 

Glenbow Ranch Provincial Park. 

Fourteen (14) large homes in the lower Springbank Heights community and some businesses on 

the south bank of the river (west side of existing Bearspaw Reservoir) would be inundated.  In 

general, these home and business owners are opposed to the Glenbow East option.  They have 

also voiced other concerns, including environmental and heritage site impacts. 

7.6 Next Steps 

Recommendations, as they pertain to engagement, are included in Section 10.2.5.  All comments 

collected, in both original comment and summarized form, were used to inform the Conceptual 

Assessment, and will be used to inform future project phases. 
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8.0 REGULATORY ASSESSMENT 

Constructing and operating a new or expanded reservoir on the Bow River will require provincial 

and federal regulatory approvals, and the pathway to approval will be subject to regulatory 

requirements at the time of application.  Alberta Transportation (AT) would be the lead 

government department for securing approvals and Alberta Environment and Parks (AEP) would 

be the lead provincial regulator.  Table 8.1 presents a summary of the main regulatory agencies 

and major approvals that will likely be required.  Further details are provided in Appendix G.  

Table 8.1: Regulatory Overview 

Regulator Legislation Requirements/Process 
Estimated Length of Time for 

Process 

Provincial 

Alberta 

Environment and 

Parks (AEP) 

Environmental 

Protection and 

Enhancement Act (EPEA) 

 

Environmental 

Assessment Mandatory 

and Exempted Activities 

Regulation 111/93 

Under EPEA, an Environmental Impact 

Assessment (EIA) is required for a dam 

greater than 15 m in height, as specified in 

the mandatory and exempted activities 

regulation.  

2 - 4 years to deem an application 

complete before the NRCB 

process begins 

Aboriginal 

Consultation 

Office (ACO) 

The Government of 

Alberta’s Policy on 

Consultation with First 

Nations on Land and 

Natural Resource 

Management, 2013 

Aboriginal Consultation requirements to 

fulfill the application requirements under 

the Water Act, EPEA, and the Public Lands 

Act. 

Determined by the extent of 

consultation, as determined by 

AEP on recommendation of the 

ACO 

Natural 

Resources 

Conservation 

Board (NRCB) 

Natural Resources 

Conservation Board Act 

The NRCB review process is triggered 

when a water management project 

requires an EIA. 

1 – 3 years to review and make a 

determination on a project 

AEP Alberta Water Act 

 

Authorization/approval Variable from the time that the 

application is submitted 

Alberta Water Act 

 

Licence  Variable from the time that the 

application is submitted 

Public Lands Act Dispositions  5 – 8 months 

Alberta Culture, 

Multiculturalism 

and Status of 

Women (CMSW) 

Historical Resources Act Application for clearance Undetermined.  River systems 

typically have rich historical 

resources deposits.  As they will be 

functionally destroyed by the 

flooding, they must all be 

completely cleared to satisfy the 

Act.  This work can be done 

concurrently with the 

development of the EIA as long as 

the work does not trigger other 

regulatory requirements.  

AEP Provincial Parks Act Approval to acquire the land and/ or 

complete temporary work on the 

remaining segment of the park  

6 months to 1 year 
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Regulator Legislation Requirements/Process 
Estimated Length of Time for 

Process 

Alberta Utilities 

Commission 

(AUC) 

Alberta Utilities 

Commission Act 

Approval to relocate/replace substation 

and distribution lines.  Applies to 

Relocated Ghost Dam option. 

Undetermined. 

Federal 

Impact 

Assessment 

Agency of 

Canada (IAAC) 

Impact Assessment Act 

(IAA) 

The Federal Impact Assessment process 

may be triggered by the Minister of 

Environment and Climate Change.  This 

would require extensive consultation and 

the production of an Impact Statement.  

The requirements are much more 

extensive than for the provincial EPEA 

process. 

6 –7 years 

Crown-

Indigenous 

Relations and 

Northern Affairs 

Canada 

Indian Act Consultation requirement.   In parallel to other approvals. 

Fisheries and 

Oceans Canada 

(DFO; formerly 

known as 

Department of 

Fisheries and 

Oceans) 

Fisheries Act Authorization pursuant to the Fisheries Act  DFO has 60 days to deem an 

application complete.  Once an 

application is deemed complete, 

DFO has 90 days to provide or 

refuse authorization.  DFO would 

likely be engaged upon kickoff of 

Phase 3; therefore, once the EIA is 

complete, the DFO authorization 

would likely follow immediately.  

Transport 

Canada (TC) 

Canadian Navigable 

Waters Act (CNWA) 

Considered a major work on a navigable 

waterway – requires an application for 

approval from the Navigation Protection 

Program (NPP)  

Unknown due to the recent 

regulatory changes 

Canadian 

Transportation 

Agency 

Canada Transportation 

Act 

Agreement with Canadian Pacific to move 

rail line   Applies to Relocated Ghost Dam 

and Glenbow East options. 

Undetermined. 

Miscellaneous 

Federal Acts 

Migratory Birds 

Convention Act (MBCA) 

Any vegetation clearing should be 

scheduled outside of the restricted activity 

period (RAP): 15 Feb to 1 May 

(non-migratory birds) and 15 April to 15 

August (migratory birds).  Clearing within 

the nesting window may be undertaken 

provided that a pre-construction bird 

nesting survey is completed for the area 

to be cleared. 

Pre-construction bird nesting 

surveys are required during the 

RAP.  No permits or approvals are 

required. 

Species at Risk Act 

(SARA) 

SARA permits If critical habitat of SARA-listed 

wildlife species would be impacted 

by the proposed project, a SARA 

permit would be required.  

Approximately 2-3 weeks to 

obtain a permit.  A SARA permit 

for capture and handling of 

SARA-listed fish species would 

require a permit issued by DFO.  

Approximately 4-6 weeks to 

obtain a permit. 
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9.0 COSTS, SCHEDULE, AND CASH FLOW 

9.1 Options Costs 

The conceptual level estimated costs to implement each of the three options is summarized in 

Table 9.1. More detailed information is provided in Appendix D and its Attachment D3. 

Table 9.1: Cost Estimate Summary 

Item Description 

Overall Project Cost Estimate ($M) 

Morley2 

Option 

Relocated 

Ghost Dam 

Option 

Glenbow East 

Option 

1.0 CONSTRUCTION WORKS COSTS    

1.1 General3 $56 $201 $67 

1.2 Main Dam $200 $141 $105 

1.3 Service Spillway $133 $117 $117 

1.4 Low Level Outlet $56 $52 $76 

1.5 Miscellaneous Items (approx. 5%) $20 $22 $19 

 SUBTOTAL Construction Works $465 $533 $383 

     

2.0 PROPERTY PURCHASE MITIGATION    

2.1 Indigenous $83 $0 $0 

2.2 Residential, Commercial, Industrial, Parks $1 $23 $159 

2.3 Transportation $9 $11 $36 

2.4 Environmental Impacts Mitigation $20 $15 $30 

2.5 Miscellaneous Items (approx. 15%) $14 $6 $28 

 SUBTOTAL Property Purchase & Mitigation  $126 $55 $253 

     

SUBTOTAL PROJECT COST (Items 1.0 & 2.0) $591 $588 $636 

 Contingencies (30%) $177 $176 $191 

 Engineering & Professional Services (20%) $154 $153 $165 

TOTAL PROJECT COST1 $922 $917 $992 

Notes: 

1. These are conceptual cost estimates only; costs will be further refined during Phase 2, the Feasibility Study. 

2. The total estimated cost for the Morley option does not include potential land swaps and compensation payments 

beyond equivalent land purchase and home buyout values. 

3. For the Relocated Ghost Dam option, the amount includes an allowance for decommissioning and compensation 

for the existing Ghost Dam and re-location/replacement of AltaLink’s substation and distribution lines. 

 

These costs are all-inclusive, including the cost of option design, construction, land and other 

property purchase, infrastructure relocation, impact mitigation, and all other costs, as required, to 

build and commission each option.  The contingency and miscellaneous amounts are intended to 

cover the costs of items otherwise not accounted for or unknown work considering the conceptual 

nature of this work.  The professional services allowance is included to cover the cost of project 

engineering, geological/geotechnical site investigations, an environmental impact assessment, 

consultation with Indigenous groups and stakeholders, the regulatory process, land and property 
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negotiations, and other such professional services, as required, to complete the project.  Costs are 

provided considering a year 2019 cost base.  Escalation to the time of actual land purchase and 

construction is not included. 

The estimates do not include the costs for mechanical and electrical works that would be required 

to produce hydro energy.  The design, construction, operations, maintenance and associated 

costs, ownership and revenues for such hydro power facilities are typically subcontracted to a 

private hydro developer, as an add-on to the main project works.  However, the conceptual 

designs, and the associated cost estimates, do include the civil works (i.e., conduit penstock and 

gate features) required to facilitate the future installation of hydro generation facilities. 

The Morley option cost estimate considers equivalent land purchase and home relocation or 

buyout costs similar to those for the other options; it does not include any additional costs that 

could be incurred as a result of land swaps and other compensation payments or agreements for 

First Nations reserve lands. 

9.2 Project Schedule 

9.2.1 General 

An overall project schedule (road map) has been prepared and is illustrated in Figure 9.1.  The 

schedule addresses the minimum timelines required for each of the previously identified four 

phases of the BRRO project as follows: 

• Phase 1: Conceptual Assessment (this study) 

• Phase 2: Feasibility Study 

• Phase 3: Engineering and Regulatory Approval 

• Phase 4: Procurement, Construction and Commissioning 

The road map illustrates an approximately 14 year long project period, starting with this 

Conceptual Assessment in late 2018, and ending with project completion, ready for 

commissioning, in the spring of 2032 at the earliest.  The road map identifies key milestones and 

deliverables.  The project process can be stopped or delayed at the end of each project phase, or 

at any other time, dependent on the review of ongoing results, regulatory issues and/or GoA 

priorities.  Delays would result in a longer project schedule.  A summary review of key milestones 

and deliverables for each project phase is provided in the following subsections. 

  



Start
Nov 2

Finish
Mar 10

2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

Cabinet Decision to 
Proceed to Feasibility  

Study (3 Options)

Cabinet Decision to 
Proceed with 

Selected Option

Cabinet Decision to 
Proceed to 

Construction

Conceptual Assessment  
Contract Award

Conceptual Report

Feasibility Study Contract  
Award

Regulatory Submission Regulatory Approval

Tender Package

Start of Operations

Preliminary Design  
Report Detailed Design ReportFeasibility Report

Engineering and EIA  
Contract Award

Procurement & 
Construction Contract  

Award

Start of Construction

Agreements in Place for  
Selected Option

Start
Nov 2

Finish
Mar 10

2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

Environmental Impact Assessment

Indigenous & Other Stakeholder ConsultationIndigenous & Other Stakeholder Engagement

Feasibility Design

Procurement, Construction & Commissioning

Indigenous & Other Stakeholder Relations

Desktop Study

Geological Site Investigation

Engagement

Field Surveys

Regulatory Approvals Process

Preliminary Design Detailed DesignConceptual Design

Geological Site Investigation

Engineering Support of Construction

Indigenous Agreements

Third Party Agreements (e.g. TransAlta, CP Rail, AltaLink, Land Acquisition, Crossing Agreements, Power Production, etc.)

10 Options to 3 Options 3 Options to 1 Option Selected Option

Land Purchase

Phase 1: 
Conceptual 
Assessment

Phase 2: Feasibility  
Study

Phase 3: 
Engineering & 

Regulatory 
Approval

Phase 4: 
Construction & 

Project 
Management

█ Space

10 Options to 3 Options

Figure 9.1 - Bow River Reservoir Options - Project Schedule (Overall Road Map)

File Path: \\cal1-fs2\CAL1-PROJECTS\Water Resources\General\PROJECT\Cw\2320 Bow Basin WM\100 PM\50 Schedule\Road Map\2020-2-6 Figure 9.2 Road Map.mpp Print Date:Feb 7 9:57 AM 
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9.2.2 Phase 1:  Conceptual Assessment 

The Conceptual Assessment, the results of which are provided herein, involved desktop studies, 

which identified three preferred dam site locations, one in each of the three reaches of river 

(i.e., Morley, Relocated Ghost Dam and Glenbow East options), and produced associated 

conceptual level designs, cost estimates and an overall project schedule as well as a conceptual 

geological/geotechnical site characterization, an environmental overview and documentation of 

early engagement feedback.  The Conceptual Assessment commenced in Q4 of 2018 and was 

completed in Q1 of 2020.  This Conceptual Assessment report is the key deliverable from the 

Phase 1 work. 

9.2.3 Phase 2:  Feasibility Study 

The Feasibility Study will evaluate the three options identified in the Conceptual Assessment in 

more detail through a period of up to approximately three years.  Key schedule requirements 

include early geological/geotechnical site investigations (i.e., drilling, etc.), geophysical surveys 

and geological field mapping for the three options, early hydrotechnical assessments including 

PMF analysis, and bathymetric surveys at Ghost Reservoir to update the reservoir storage capacity 

curve (i.e., establish extent of sediment accumulation since the time of project construction).  The 

Feasibility Study work will also include additional engagement, similar to that carried out in the 

Conceptual Assessment, except in more detail with Indigenous groups and those stakeholders 

who would be directly impacted; this could include initial Traditional Land Use studies.  Detailed 

discussions would be required with First Nations, TransAlta, AltaLink, CP, Alberta Transportation 

and any other groups whose input could impact option feasibility, the project implementation 

schedule and/or the option cost estimates.  A Feasibility Study report recommending a preferred 

option, and geological/geotechnical site investigation data report(s) would be the key deliverables 

from the Phase 2 work. 

9.2.4 Phase 3: Engineering and Regulatory Approval 

As part of the engineering design and regulatory approval process, Phase 3 would also include 

consultation with First Nations and stakeholders, an EIA, finalizing third party agreements – which 

are option specific and would include identifying and involving potential hydro developers, and 

property purchase.  The project schedule in Figure 9.1 allows 6 years for these processes to be 

completed.  This is estimated to be the minimum time required to complete Phase 3, considering 

the current understanding of the project requirements and regulatory processes.  It will be 

necessary to implement all of the above-noted processes simultaneously to provide an optimal 

solution from all perspectives, and complete Phase 3 within the allotted time.  Key deliverables 

from Phase 3 would include preliminary and detailed design reports, tender documents for 

construction, consultation with First Nations and stakeholders, third party agreements, acquisition 

of impacted property, relocation and/or buyout of homes, an EIA Report, and regulatory approval. 
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9.2.5 Phase 4:  Procurement, Construction and Commissioning 

Phase 4 is the final phase of the project, which provides for the main dam site construction and 

associated reservoir area preparation.  It is anticipated that some construction work could be 

initiated early; e.g., granular material production.  

The allotted time for Phase 4 is considered to be the minimum required to construct a project of 

this magnitude.  A detailed construction plan has not been developed as it would be option 

specific and additional assessment is required before a credible plan can be developed. 

9.3 Cash Flow 

Table 9.2 presents an example project cash flow projection considering an approximate project 

cost of $950 million (i.e., in the mid-range of costs presented in Section 9.1).  Similarly, the cash 

flow considers the time schedule provided in Section 9.2.  This cash flow is tentative and subject 

to change, particularly for Phase 3, considering the many factors that can impact cash flow 

including which option is selected, the results of a more detailed cost estimate and any schedule 

adjustments for other reasons.  The cash flow estimate is presented in government fiscal year 

periods of 1 April to 31 March of the following year. 

Table 9.2: Cash Flow Estimate (Million $) 

Year 

Phase ($M) 
Cash 

Flow 

($M) 

2 3 and 4 4 

Feasibility Engineering Regulatory 
Land 

Purchase 
Construction 

P
h

a
se

 2
 

Year 1 (2020-21) 2     $2 

Year 2 (2021-22) 7     $7 

Year 3 (2022-23) 6     $6 

P
h

a
se

 3
 

Year 4 (2023-24)  10   $10 

Year 5 (2024-25)  10   $10 

Year 6 (2025-26)  15 20  $35 

Year 7 (2026-27)  20 70  $90 

Year 8 (2027-28)  20 115  $135 

P
h

a
se

 4
 

Year 9 (2028-29)  20 35 80 $135 

Year 

10 
(2029-30) 

 20 
 180 $200 

Year 

11 
(2030-31) 

 20 
 180 $200 

Year 

12 
(2031-32) 

 20 
 100 $120 

 TOTALS $15 $155 $240 $620 $950 
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10.0 CONCLUSIONS AND RECOMMENDATIONS 

10.1 Conclusions 

Table 10.1 provides a summary of the Conceptual Assessment’s key findings for each option, 

including the estimated total cost, new live storage provided, estimated average annual energy 

production, and currently known key impacts of the dam and reservoir, based on the desktop 

studies and initial engagement processes only.   

Resulting conclusions of the Conceptual Assessment are as follows: 

• For the simulated 2013 flood event, reservoir operations modelling completed as part of the 

Conceptual Assessment indicate that the existing Ghost Reservoir could not meet the target 

of mitigating to a maximum flow rate at Calgary of 1200 m3/s.  The three options considered 

in the Conceptual Assessment could all meet the target, but the Morley option also required 

the 2016 Agreement for the existing Ghost Reservoir to remain in place to do so.  Each of the 

three options has additional storage capacity to reduce drought risk and improve overall water 

management flexibility. 

• The three options provide different volumes of new reservoir live storage, with the Morley 

option providing the most and the Relocated Ghost Dam option providing the least.  However, 

the further downstream the new storage is provided, the more effective it is for the purpose 

of downstream flood attenuation. 

• An advantage of the Morley and Glenbow East options, as compared to the Relocated Ghost 

Dam option, is that it would still be possible to consider adding a low level outlet to the 

existing Ghost Dam at a later date to further increase the total useable storage on the river. 

• The ‘Impacted River Channel Length’ in Table 10.1 is one  indicator of the environmental 

impact of each option.  The higher the number, the more significant the impact. 

• The ‘Required Home Buyouts’ in Table 10.1 is one indicator of the social impact of each 

option.  The higher the number, the larger the economic and social impact.   

• The ‘Impacted Communities’ in Table 10.1 is also an indicator of the social impact of each 

option.  It is important to note that, as more time passes, the impact could increase if more 

development occurs.  

• Environmental overview desktop studies did not identify any factors that would prevent 

project implementation, or significantly favour one option over the other, except for the park 

impacts associated with the Glenbow East option. 

• All three options could have impacts on traditional land use by Indigenous groups, and this 

will require further study in future phases of the project.  
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Table 10.1: Summary of Key Findings 

Description Unit Morley Option 
Relocated Ghost Dam 

Option 

Glenbow East 

Option 

Estimated Total Cost1 Million $ $922 $917 $992 

New Reservoir Live 

Storage2 
dam3 185,000 88,000 119,000 

Downstream Flood 

Protection 

Effectiveness 

- Fair Good Very Good 

Estimated Average 

Annual Energy 

Production  

(50% capacity factor)3 

MWh 192,880 219,150 122,030 

Impacted River 

Channel Length 
km 17 3 15 

Required Home 

Buyouts 
No. 18 2 16 

Impacted 

Communities4 
-- 

• Morley • Summer Village of 

Ghost Lake 

• CottageClub Ghost Lake 

• Possibly Morley 

• Cochrane 

• Acreage home 

community of 

Lower Springbank 

Heights 

Impacted First Nation 

Reserve Lands 
-- 

• Stoney Nakoda First 

Nation 

• Possibly Stoney Nakoda 

First Nation (if dam site 

is moved downstream in 

a future phase) 

• None 

Impacted Parks Land5 -- 

• None • None • Glenbow Ranch 

Provincial Park 

• City of Calgary’s 

on-going park 

developments:  

Haskayne Park and 

Bearspaw Legacy 

Park 

Impacted Major 

Infrastructure 
-- 

• Highway 1A relocation • CP rail line relocation 

• Decommissioning 

existing Ghost Dam 

• AltaLink substation and 

distribution lines 

relocation/replacement 

• CP rail line 

relocation 

Notes: 

1. For the Morley option, the estimated total cost does not include potential land swaps and compensation payments, beyond 

equivalent land purchase and home buyout values similar to those for other options. 

2. There may be potential to increase the new reservoir live storage for the Relocated Ghost Dam option by as much as an additional 

28,000 dam3, considering raising the maximum reservoir level above the Base Case level of El. 1191.77 m and moving the dam 

site further downstream. 

3. For comparison, the average annual energy production at the existing Ghost Dam hydroelectric plant is 173,000 MWh, based on 

information on TransAlta’s website as of March 2020. 

4. In this table, communities are considered to be a municipality, a group of acreage homes, or a group of First Nation homes and 

buildings at one location within First Nation reserve lands. 

5. For the Glenbow East option, the Glenbow Ranch Provincial Park and Haskayne Park are major components of a park corridor 

intended to join Calgary to Cochrane, as part of The Great Trail (formerly known as The Trans Canada Trail). 



Alberta Environment and Parks  Bow River Reservoir Options 

 Phase 1:  Conceptual Assessment 

March 2020  Page 62 

 R:\Water Resources\General\PROJECT\Cw\2320 Bow Basin WM\700 Deliverables\10 Reports\Main Report - FINAL\Mar2020-Main Report-FINAL.docx  
 

• The conceptual level cost estimates for the three options range from about $917 million to 

$992 million dollars. Dependent on the option, the costs are distributed as follows: 

− About 40 to 60% is for construction works; 

− About 10 to 25% is for direct impacts & mitigation items (includes landowner and 

business compensation);  

− About 20% is for contingencies; and 

− About 15% is for professional services required to advance the project including 

engineering, geological/geotechnical site investigations, an environmental impact 

assessment, engagement and consultation activities, the regulatory process, land 

negotiations, legal surveys and costs, etc. 

• While the primary project objectives are reducing flood and drought risk and improving water 

management flexibility, each option would include the added benefit of hydro power.  

Depending on the option, it is estimated that between 122,000 MWh and 219,000 MWh could 

be produced annually, considering a 50% capacity factor.  For comparison, the average annual 

energy production at the existing Ghost Dam hydroelectric plant is 173,000 MWh, based on 

information on TransAlta's website as of March 2020. 

10.2 Recommendations 

Recommendations for subsequent phases of the project include, but are not limited to the 

following: 

10.2.1 General Engineering 

• Complete bathymetric surveys within the existing Ghost Reservoir to better establish its 

existing capacity, and to estimate the potential rate of future sediment infilling of any new 

reservoir option. 

• Initiate discussion with Alberta Transportation regarding ongoing designs of Secondary 

Highway 1A where it would be impacted by the Morley option. 

• Assess the reservoir shoreline stability for each option to establish appropriate preliminary 

estimates of setbacks for land and property purchase.  More detailed assessment would be 

required later for the selected option. 

10.2.2 Hydrotechnical and Modelling 

• Through a process of more detailed engineering evaluation and engagement, determine if 

any adjustment should be considered to the maximum reservoir levels provided herein. 

• In concert with input from primary stakeholders (e.g., the City of Calgary) and the BRWG, 

continue hydrotechnical modelling with the objective of developing a preliminary operating 
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rule curve for each option, which better identifies the NOL and reflects potential seasonal 

reservoir level changes (e.g., spring drawdown). 

• In concert with input from primary stakeholders (e.g., the City of Calgary) and the BRWG, 

develop a design flood hydrograph for downstream flood attenuation. 

• Complete Probable Maximum Precipitation (PMP) and PMF analysis to establish PMF 

hydrographs, and frequency analysis to produce return period hydrographs, suitable for the 

design of each option. 

10.2.3 Geotechnical 

• A multi-phase geotechnical site investigation will need to be completed for each option, with 

each building on the findings of the previous investigation results.  The site investigation 

would likely include, but not be limited to, collecting drone videos for the Morley option, field 

geology mapping, geotechnical drilling, core logging, geophysical surveys, test pitting, and 

laboratory testing of soil and rock samples.  Objectives would include, but not be limited to: 

− Evaluate foundation conditions at the conceptual dam site locations and also further 

upstream and downstream, to assist in final selection of dam site location; 

− Assess the depth to bedrock in the vicinity of the dam sites; 

− For the Morley and Relocated Ghost Dam options, assess the bedrock type, dip and dip 

direction in the vicinity of the dam site; 

− For the Glenbow East option, assess the presence and elevation of continuous mudstone 

layers within the bedrock in the vicinity of the dam site; 

− For the Relocated Ghost Dam option, assess the slope along the CottageClub Ghost Lake; 

− Complete laboratory index testing on disturbed samples of soil and bedrock; 

− Obtain high quality undisturbed bedrock samples, and complete advanced laboratory 

testing to evaluate bedrock strengths; 

− Assess material characteristics of the overburden deposits (soils overlying bedrock); and 

− Identify and evaluate potential borrow areas for dam construction. 

10.2.4 Cost Estimating and Third Party Inputs 

• Proceed with engagement and negotiations with TransAlta regarding its expectations with 

respect to decommissioning of the existing Ghost Dam if the Relocated Ghost Dam option 

were carried forward. 

• Through engagement with AltaLink, better identify the cost to relocate and/or replace the 

existing substation and distribution lines located below the existing Ghost Dam, as would be 

required if the Relocated Ghost Dam option were carried forward. 
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• Initiate discussion with CP regarding the impacts of the Relocated Ghost Dam and Glenbow 

East options on CP rail line, and the requirements for rail line relocation. 

10.2.5 Engagement 

• Engagement with Indigenous groups should continue. 

• Engagement for the Conceptual Assessment was focused on people who live or own property 

in the areas potentially affected by one or more of the options, and organizations with a 

mandate that could be affected by one or more of the options.  However, it is recognized that 

those living downstream (e.g., City of Calgary residents and Indigenous groups and other 

communities downstream of the options) are also affected by any drought or flood mitigation 

planned for the Bow River.  It is recommended that engagement in Phase 2 be widened to 

include residents in Cochrane and Calgary as well as communities downstream of Calgary. 

• A government-based project email address and phone number were set up for the Conceptual 

Assessment.  It is recommended that these remain active as the primary government contacts 

going forward through all project phases to provide consistency to Indigenous groups, 

stakeholders and the general public. 

• AEP should reconsider advertising protocols to enable better advertising of future 

engagement events.  It is recommended that road signs and other methods of advertising 

public information sessions be used in the future. 

• For any future pubic information sessions, it is recommended that sessions be held closer to 

potentially affected property owners (i.e., near Ghost Reservoir and in the Springbank area).  

10.2.6 Environmental 

• Determine an appropriate reservoir dead storage level considering potential ecosystem 

impacts and water use objectives including flood and drought management, and recreational 

opportunities, balancing the value of dead storage as compared to it being available for other 

purposes. 

• Future work may include high level Traditional Land Use studies for the three options, and 

also further review of the already collected environmental data to focus on environmental and 

social factors that could better define the cost estimate for each option.  More detailed 

Traditional Land Use studies would be required for the preferred option after it is selected.  As 

discussed earlier, an environmental impact assessment would be completed for the preferred 

option, but only if the project proceeds beyond the Feasibility Study phase. 

• Alberta will consider impacts to the exercise of Treaty rights and Traditional Uses when 

consultation is triggered with potentially affected First Nations, in accordance with Alberta’s 

Consultation Policies and Guidelines. 
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LIST OF ACRONYMS 

Acronym Definition 

ACIMS Alberta Conservation Information Management System 

ACO Aboriginal Consultation Office, Alberta Indigenous Relations 

AENV Alberta Environment; predecessor to AEP 

AEP Alberta Environment and Parks 

Annual EP Annual Exceedance Probability 

AMWI Alberta Merged Wetland Inventory 

ANPC Alberta Nature Plant Council 

ARWQI Alberta River Water Quality Index 

ASP Area Structure Plan 

ASRD Alberta Sustainable Resource Development 

AT Alberta Transportation 

BBWMO Project Bow Basin Water Management Options Project  

(former name of the BRRO Project) 

BMP Best Management Practice 

BRBC Bow River Basin Council 

BRFM Society Bowness Responsible Flood Mitigation Society 

BROM Bow River Operating Model 

BRPRC Bow River Project Research Consortium 

BRRO Project Bow River Reservoir Options Project 

BRWG Bow River Working Group 

BRWM Project Bow River Water Management Project 

CDA Canadian Dam Association 

CEAA Canadian Environmental Assessment Agency 

CMSW Alberta Culture, Multiculturism and Status of Women 

CNWA Canadian Navigable Waters Act 

COSEWIC Committee on the Status of Endangered Wildlife in Canada 

CP Canadian Pacific (owner/operator of CP rail line) 

CRCAG Calgary River Communities Action Group 

DEP Derived Ecosite Phase 

DFO Fisheries and Oceans Canada 

(formerly known as Department of Fisheries and Oceans) 

DO Dissolved Oxygen 

DSL Dead Storage Level 

ECAR Engagement and Consultation Analysis and Recommendations 

(Alberta Indigenous Relations document) 

EIA Environmental Impact Assessment 
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Acronym Definition 

ENGO Environmental Non-Governmental Organization 

EPEA Environmental Protection and Enhancement Act 

ESA Environmentally Significant Area 

ESCC Endangered Species Conservation Committee 

ESC plan Erosion and Sediment Control plan 

FAQs Frequently Asked Questions 

FAS Level Flood Attenuation Storage Level 

FDC Flow Duration Curve 

FOIP Freedom of Information and Protection of Privacy 

FoS Factor of Safety 

FSL Full Supply Level 

FWMIS Fisheries and Wildlife Management Information System 

GoA Government of Alberta 

GWUDI Ground Water Under the Direct Influence 

HADD Harmful Alteration, Disruption and Destruction 

HRA Historical Resources Act 

HRIA Historical Resources Impact Assessment 

HRV Historical Resource Value 

HSI Habitat Suitability Index 

IAA (Federal) Impact Assessment Act 

IAAC Impact Assessment Agency of Canada 

IDF Inflow Design Flood 

KWBZ Key Wildlife and Biodiversity Zone 

LINC Land Identification Numerical Code 

LUB Land Use Bylaw 

MBCA Migratory Birds Convention Act 

mbgs metres below ground surface 

MDP Municipal Development Plan 

MNA Métis Nation of Alberta 

N/A Not Applicable 

NGO Non-Governmental Organization 

NDA Non-Disclosure Agreement 

NOL Normal Operating Level 

NPP Navigation Protection Program 

NPVI Native Prairie Vegetation Inventory 

NRCB Natural Resources Conservation Board 

OMS Manual Operation, Maintenance, and Surveillance Manual 

PAR Population at Risk 
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Acronym Definition 

PGF Power Generation Factor 

PMF Level Probable Maximum Flood Level 

PMP Probable Maximum Precipitation 

PRA Provincial Recreation Area 

RAP Restricted Activity Period 

RFMA Registered Fur Management Area 

ROC Record of Contract 

ROW Right-of-Way 

SARA (Federal) Species at Risk Act 

SCA Soil Correlation Area 

Seebe Seebe Hydro Office 

SIIMS Stakeholder and Issues Information Management System 

(A Wood database for managing engagement data) 

SIR Supplemental Information Request 

SMU Soil Map Unit 

SPIN2 or Spin 2 Alberta Land Titles and Survey Spatial Information System 

(A GoA database for accessing landowner data) 

SME Subject Matter Expert 

SSRP South Saskatchewan Regional Plan 

TDS Total Dissolved Solids 

TLU Traditional Land Use 

TN Total Nitrogen 

TOD Top of Dam 

ToR Terms of Reference 

TP Total Phosphorus 

TransAlta TransAlta Generation Partnership 

TSS Total Suspended Solids 

UAV Unmanned Aerial Vehicle (or ‘drone’) 

USLE Universal Soil Loss Equation 

VEC Valued Ecological Component 

WAIF Wetland and Impact Assessment Form 

WAIR Wetland and Impact Assessment Report 

WaterSMART WaterSMART Solutions Ltd. 

Wood Wood Environment and Infrastructure Solutions,  

a Division of Wood Canada Limited 

WPAC Watershed Planning and Advisory Council 

WSC Water Survey of Canada 
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GLOSSARY 

Abutment That part of the valley side or other support structure against which 

the dam is constructed. 

 

Annual Exceedance 

Probability (Annual EP) 

The probability that an event of specified magnitude will be 

equaled or exceeded in any year. 

 

Appurtenances Structures and equipment on a site, other than the dam itself, 

including such facilities as intake towers, powerhouse structures, 

tunnels, canals, penstocks, low-level outlets, surge tanks and 

towers, gate hoist mechanisms and their supporting structures, and 

all critical water control and water release facilities.  Also included 

is mechanical and electrical control and standby power supply 

equipment located in the powerhouse or in remote control centres. 

 

As low as reasonably 

practicable (ALARP) 

The principle that the residual risk from a system should be “as low 

as reasonably practicable”.  For a risk to be ALARP it must be 

possible to demonstrate that the cost involved in reducing the risk 

further would be grossly disproportionate to the benefit gained. 

 

Base Case 

 

For the purpose of this report, means the Relocated Ghost Dam 

option having an FAS Level equal to the existing licensed maximum 

reservoir level of El. 1191.77 m for Ghost Reservoir, as considered 

in the Conceptual Assessment; this FAS Level is subject to potential 

increase based on the results of future, more detailed study. 

 

Classification A system of assigning dams to categories, usually on the basis of 

the Consequences of Failure, so that appropriate dam safety 

standards can be applied.  Some classification systems go beyond 

the consequences and consider other dam characteristics, such as 

vulnerability to various hazards. 

 

Consequences of  

Failure 

Impacts on areas downstream or upstream of a dam as a result of 

failure of the dam or its appurtenances. In this report, the term 

consequences refers to damage above and beyond the damage that 

would have occurred in the same event or conditions had the dam 

not failed. Also called incremental Consequences of Failure. 

 

Dead Storage Level The lowest level the reservoir can be drawn down to which is 

sometimes the lowest outlet invert level, or as selected for other 

reasons.  Water below this level is sometimes referred to as dead 

storage, and above this level as live storage. 
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Extreme flood A term used to describe floods with infrequent occurrence which, 

for the purpose of this Conceptual Assessment Report, could be 

equal to or larger than about the 1:50 flood event (i.e., 2% annual 

exceedance probability). 

 

Failure (of a dam) An uncontrolled release of the contents of the reservoir. 

 

Flood Attenuation 

Storage (FAS) Level 

A term developed specifically for the purpose of this study defined 

as the maximum level to which operators can raise the reservoir for 

the purpose of providing downstream flood protection.  This is 

coincidentally the same as the maximum reservoir level during 

passage of the Inflow Design Flood (IDF) for the purpose of 

protecting the dam works.  For the purpose of this study, the IDF 

has been estimated to be the Probable Maximum Flood (PMF) 

considering that consequences of a dam failure would be Extreme 

according to Canadian Dam Association (CDA) 2013 guidelines. 

 

Foundation The rock and (or) soil mass that forms the base for a structure, 

including its abutments. 

 

Freeboard The vertical distance between the maximum still water surface 

elevation in the reservoir and the lowest elevation at the top of the 

containment structure. 

 

Full Supply Level (FSL) A common term used to indicate the reservoir’s full level in 

non-flood periods; i.e., before surcharging this level to pass 

extreme flood events. 

 

Hazard A system state or set of conditions that, together with other 

conditions in the system environment, could lead to a partial or 

complete failure of the system.  Hazards may be external 

(originating outside the system) or internal (errors and omissions 

or deterioration within the system). 

 

Headwater The water upstream from a structure or point on a stream. 

 

Incremental 

Consequences of  

Failure 

The incremental losses or damage that a dam failure might inflict 

on upstream areas, or downstream areas, or at the dam itself, over 

and above any losses or damage that would have occurred in the 

same event or conditions had the dam not failed. 

 

Inflow Design Flood  

(IDF) 

The most severe inflow flood (peak, volume, shape, duration, 

timing) for which a dam and its associated facilities are designed. 
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Normal Operating Level 

(NOL) 

A term developed specifically for the purpose of this study defined 

as the water level or seasonable dependent range of levels that the 

reservoir is held at in non-flood/non-drought periods.  This is 

sometimes defined by an Operations Rule Curve. 

Power Generation Factor 

(PGF) 

 

A factor specific to this project developed to compare option hydro 

potential; the factor is a multiple of median flow rate, measured in 

m3/s, and head (i.e., median reservoir level minus downstream river 

level), measured in metres. 

Probable Maximum  

Flood (PMF) 

An estimate of a hypothetical flood (peak flow, volume, and 

hydrograph shape) that is considered the most severe that is 

“reasonably possible” at a particular location and time of year.  The 

estimate is based on a fairly comprehensive hydrometeorological 

analysis of critical runoff-producing precipitation (snowmelt if 

pertinent) and hydrologic factors favourable for maximum flood 

runoff. 

 

Regulator A government ministry, department, office, or other unit of the 

national or provincial government entrusted by law or 

administrative Act with the responsibility for the general 

supervision of the safe design, construction, and operation of dams 

and reservoirs, as well as any entity to which all or some of the 

executive or operational tasks and functions have been delegated 

by legal power. 

 

Reservoir The body of water, fluid wastes, or tailings that is impounded by a 

dam, including its shores and banks and any facility or installation 

necessary for its operations. 

 

Risk A measure of the probability and severity of an adverse effect on 

health, property, or the environment.  Risk can be estimated by the 

mathematical expectation of the consequences of an adverse event 

occurring (that is, the product of the probability of occurrence and 

the consequence). 

 

Risk assessment The process of deciding whether existing risks are tolerable and 

present risk control measures are adequate, and if not, whether 

alternative risk control measures are justified or will be 

implemented. Risk assessment incorporates risk analysis and risk 

evaluation. 

 

Spillway A weir, channel, conduit, tunnel, chute, gate, or other structure 

designed to permit discharges from the reservoir. 
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Tailwater The water in the discharge channel immediately downstream of 

dam. 

 

2016 Bow River TransAlta 

Agreement  

(2016 Agreement) 

Agreement between the Government of Alberta and TransAlta, 

which exists at the time of writing this Conceptual Assessment 

Report, and provides for lowering the existing Ghost Reservoir level 

to El. 1185.0 m in advance of the spring flood risk season (with the 

purpose of storing peak flood flows, should they occur, thereby 

providing downstream flood protection), and then reinstating the 

reservoir level to its historic summer operating level of 

El. 1191.16 m following the high risk flood season. 

 

1:### event  

(e.g., 1:100 flood event) 

Terminology used to express an annual event (e.g., flood, 

earthquake, etc.).  As an example, a 1:100 flood event has an annual 

exceedance probability of 1% in any given year. 
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LIST OF ABBREVIATIONS 

Allow. Allowance 

cfs cubic feet per second 

cms cubic metres per second 

dam3 cubic decametres (1 dam3 = 1000 m3) 

D50 median grain or stone size 

El. elevation 

ha hectares (1 ha = 10,000 m2) 

H horizontal 

km kilometres 

L.S. lump sum 

m metres 

m2 square metres 

m3 cubic metres 

m3/s cubic metres per second 

MW megawatts 

MWh megawatt hours 

N/A not applicable 

Typ. typical 

V vertical 
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Selected Option Designs, Reservoir Area Impacts & Costs 
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