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EXECUTIVE SUMMARY 
Background 
The Revelstoke Dam and Generating Station Unit 5 Project (Project) consists of the 
installation of a 500 megawatt fifth turbine and generating unit and related equipment into an 
empty bay within the existing powerhouse and includes an extension of a penstock. 
 
The Revelstoke Dam is located on the Columbia River approximately 5 km north of the 
community of Revelstoke, British Columbia, and immediately west of Mount Revelstoke 
National Park.  The Dam impounds the Revelstoke Reservoir, which is approximately 129 
km long and 115 square kilometres in area.  The Revelstoke Reservoir has a mean depth of 
46 m.  The Revelstoke Dam and Generating Station is part of the British Columbia Hydro 
and Power Authority’s Columbia River hydroelectric system and currently operates at a 
combined maximum capacity of 1,980 megawatts (MW).   
 
The Revelstoke Dam and Generating Station were commissioned in 1984 as a four-unit 
facility, consisting of an earthfill wing dam and a concrete gravity main dam.  The facility was 
originally designed to accommodate six turbine units, but the construction of the fifth and 
sixth units were deferred until additional capacity was required. 
 
In the early 1990s, British Columbia Hydro and Power Authority (the Proponent) began to 
examine the feasibility of installing a fifth turbine and generating unit into the existing 
powerhouse at Revelstoke Dam.  The Proponent agreed to undertake an environmental 
review for the proposed Revelstoke Generating Station Unit 5 Project (Project) and 
submitted an application in 1994.  In January 1996, the regulatory review process for the 
Project was put in abeyance while cost allocations for minimum flows were resolved.  The 
supplemental and consolidated information to the Application (Application) for an 
Environmental Assessment Certificate, submitted by the Proponent in October 2006, was 
intended to complete the process that was suspended in 1996. 
 

Public Consultation 
The Proponent undertook public and First Nations consultation programs for the Project 
during the pre-application and Application stages to provide interested parties and potential 
stakeholders with an opportunity to learn, gather information, ask questions and express 
concerns about the Project.  The pre-application consultation process was conducted parallel 
to, but separate from, consultation requirements in support of the Addendum to the Columbia 
Water Use Plan. 
 
The Proponent carried out public consultation in accordance with the section 11 Order and 
the Public Consultation Policy Regulation.  The formal public comment period for the 
Application was 45 days in length, and the Environmental Assessment Office (EAO) received 
three written submissions.  All of the public submissions were received from individuals in the 
Revelstoke area. 
 
The EAO established an inter-agency / First Nations Project Working Group as the primary 
source of policy and technical expertise for assessment of the Project.  The Working Group 
met twice during the pre-application stage in 2005-06 and three times during the Application 
review to consider issues and concerns raised with the Application. 
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First Nations Consultation 
EAO plans and conducts environmental assessment reviews to include meaningful 
participation by First Nations with asserted traditional territory in the area of a project.  This 
effort begins at the pre-application stage and continues through to the referral of a project to 
Ministers.  The British Columbia Environmental Assessment Act (BCEAA) requires that the 
assessment of the potential effects of a reviewable project take into account and reflect 
government policy.  Consultation activities specified in the section 11 Order were undertaken 
in accordance with the province’s New Relationship with First Nations, the Provincial Policy 
for Consultation with First Nations (2002) and applicable case law. 
 
The Project is situated within the asserted traditional territories of the Ktunaxa Nation 
Council, Okanagan Nation Alliance and the Shuswap Nation Tribal Council.  The Project is 
also situated within a territory that appears to have been historically used by the Sinixt or 
Lakes people before the onset of the 20th Century.  It would appear that today, most Sinixt 
people reside on the Colville Reservation in Washington State, and are registered members 
of the Colville Confederated Tribes.  In 1956 the federal government declared the Sinixt to no 
longer exist in Canada and the Province lacks information as to the basis for any claim that 
there is a communal group in British Columbia which would qualify as an "aboriginal peoples 
of Canada" within the meaning of section 35(1) of the Constitution Act, 1982.     
 
Most First Nation communities with interests in the Project are affiliated with a tribal council, 
which is governed by political representatives from each member First Nation.  These tribal 
councils and First Nation communities are also affiliated with various other Aboriginal 
organizations with interests in the Project, including fisheries commissions, employment and 
training agencies, and economic development corporations.  The affiliations, structure and 
representation of First Nation organizations have changed over the Project’s involvement in 
the environmental assessment process and continued to change during the consultation 
period.  
 
EAO has provided opportunities for First Nations to participate in the environmental 
assessment review.  Throughout the Project review, all documents were made available to 
all identified First Nations, either by electronic mail, fax or courier/surface mail.  The EAO 
invited all the First Nations with interests in the area to participate in the Project Working 
Group organized by EAO.  The Ktunaxa Nation Council, Okanagan Nation Alliance and the 
Shuswap Nation Tribal Council participated in Working Group meetings chaired by EAO 
during the pre-application stage to hear presentations on the Project and environmental 
assessment process.  In addition, representatives from the Ktunaxa Nation Council, 
Okanagan Nation Alliance and the Shuswap Nation Tribal Council have participated in the 
Working Group meetings and provided comments on the draft section 11 Order, the draft 
Application Terms of Reference, and the Application. 

Summary of Findings 
Shoreline Stability 

Processes controlling morphological change along the Columbia River have been 
significantly affected by past flow regulation and reservoir impoundment.  Consequently, 
bank erosion and channel shift rates in the reach between Revelstoke Dam and the Arrow 
Lakes Reservoir have been low, compared to the higher pre-dam historical river flow and low 
impact on channel pattern. 
 
The incremental impacts of the Project on channel degradation are expected to be negligible 
during the operational phase.  Operation with five units would marginally increase the rate of 
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removal of fine-grained bank sediments that have slumped or collapsed from unstable 
slopes.  This loss of material would tend to maintain the slow but progressive bank retreat 
that has occurred over the last 40 years since the Hugh Keenleyside Dam and Arrow Lakes 
reservoir were brought into service, and is considered to have a low impact on shoreline 
erosion.  The incremental change in bank erosion from the operation of the Project is 
predicted to be negligible in comparison to other factors such as climatic trends and 
associated fluctuations in the level of the Arrow Lakes Reservoir. 
 
Fish and Aquatic Habitat 

The impact assessment for fish and aquatic resources included assessments of both the 
construction and operational components of the Project.  Construction impacts will be 
mitigated through the development and implementation of Environmental Management Plans 
and are not expected to result in residual impacts on fish and aquatic habitats within the 
Revelstoke Reservoir or in the mid-Columbia River downstream of the dam. 
 
The major issue associated with operation of the Project is the potential for residual effects 
on aquatic resources as a result of changes in fish entrainment rates from Revelstoke Dam.  
The significance of this effect will be identified and mitigation or compensation measures 
developed through BC Hydro’s Fish Entrainment Strategy in collaboration with Fisheries and 
Oceans Canada, First Nations and the Ministry of Environment. 
 
Operation of the Project would also result in downstream incremental changes to the 
maximum daily river level and flow velocity, and the magnitude of daily flow fluctuations in 
the flowing section of the Columbia River between the base of Revelstoke Dam tailrace and 
the Arrow Lakes Reservoir.  These changes would generally be greatest near the dam and 
would attenuate downstream to Arrow Lakes Reservoir where eventually they would no 
longer be detectable.   
 
The Project effects have the potential for residual impacts on white sturgeon spawning and 
egg incubation success (white sturgeon was listed as endangered in August 2006 under the 
Species at Risk Act) and stranding rates of other resident fish species and their eggs. 
Potential incremental effects on white sturgeon will be mitigated through implementation of a 
comprehensive adaptive management plan. Other potential incremental impacts will be 
addressed through a Fish and Fish Habitat Compensation Plan or mitigated by obtaining 
information through experimental flow and monitoring programs being implemented as part 
of the Columbia River Water Use Plan and the Proponent's Table of Commitments 
(Appendix C). 
 
Vegetation Resources 

Vegetation resources considered in this assessment include terrestrial vegetation in and 
around the Project site, aquatic macrophytes in Revelstoke Reservoir and shoreline 
vegetation in the mid-Columbia River and Upper Arrow Lakes Reservoir. 
 
During the construction phase of the Project, disruption of terrestrial vegetation is expected 
to be minimal due to the small area of land and the fact that these areas had previously been 
extensively altered from their natural states during original construction of the Revelstoke 
facility.  Any effects on terrestrial vegetation in construction areas are expected to be of short 
duration, as disturbed areas would be reclaimed and revegetated following completion of 
construction and installation activities.  No residual impacts on shoreline or terrestrial 
vegetation are expected due to construction activities associated with the Project.  
 



Revelstoke Generating Station Unit 5 Project 
  

  
v 

 

As the operating range of Revelstoke Reservoir after installation of the fifth unit is projected 
to be the same as under current operation with four units, effects on macrophyte 
communities within Revelstoke Reservoir are expected to be low, given that the increase in 
daily drawdown under operation with five units is approximately 20 cm. 
 
Downstream of Revelstoke Dam, vegetation that has evolved along reservoir shorelines is 
limited to a very few species that are tolerant of long periods of submergence.  With careful 
monitoring of plant response to operational conditions, fertilization to enhance productivity if 
deemed necessary, and bank protection to mitigate erosion from increased flows in two 
areas, no residual impacts on herbaceous shoreline vegetation are expected to occur.  
 
Increased flow velocities below Revelstoke Dam could result in additional bank undercutting 
and slumping, causing the erosion of vegetation in areas adjacent to river channels.  This is 
unlikely to represent a significant loss of vegetation given the anticipated success of 
mitigation to address bank erosion in two areas selected based on an adaptive management 
approach, which includes the implementation of two test sites.  The criteria for the test site 
selection will be based on multiple values such as wildlife, archaeological value, recreation, 
fish, and community.  
 
Most of the follow up and monitoring requirements associated with the Project will be 
addressed through the monitoring program undertaken as part of the Columbia River Water 
Use Plan.  These monitoring programs will also provide site-specific data required to 
determine the effectiveness of the mitigation measures.   
 
Terrestrial Habitats and Wildlife 

The impact assessment for terrestrial habitat and wildlife resources included consideration of 
construction activities and incremental changes to plant operations as a result of the Project.  
Potential wildlife issues related to the construction phase of the Project that were considered 
included:  loss of terrestrial habitat due to use of on-site storage areas and the parking site 
and spoil disposal area; disturbances caused by increased noise and vehicular traffic 
associated with transport of equipment; and, construction supplies and workers to the 
construction site.  Issues associated with the operational phase of the Project included: 
effects of changes in Revelstoke Reservoir levels and downstream river levels on wetland 
communities; littoral productivity; wildlife movement patterns; food availability; and habitat 
use. 
 
With implementation of the mitigation measures, none of the construction-related 
activities/disturbances of the Project are expected to have an impact on wildlife or wildlife 
habitat.  Although some of the effects of construction could cause subtle changes that may 
or may not be measurable after mitigation (e.g., possible road mortality of wildlife due to 
increased traffic), these are not expected to cause population-level impacts. 
 
Changes in river levels downstream of Revelstoke Dam due to operation with five units could 
cause subtle environmental changes that may be measurable (e.g., loss of some bird nests 
due to changes in the downstream flow regime).  Additionally, increased water levels could 
affect shrub development and persistence, resulting in reduced perching, feeding and 
nesting habitat for birds.  However, impacts are only expected to occur at an individual level, 
and are not expected to cause an impact at the population level for any species. 
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Socioeconomic Environment 

During the construction phase of the Project, there would be direct employment and income 
benefits generated for construction workers in a variety of occupations, which would 
stimulate new local indirect and induced employment and income.  Given that the availability 
of construction labour and management is expected to be a pressing concern in the area 
over the next five years with the development of other regional projects, it is expected that 
immigrants to the area would account for a significant share of the jobs on this Project.   
 
This immigration is not expected to have a significant impact on community facilities or 
services because it represents 2 % of the Revelstoke population.  There are a number of 
options to ensure available accommodation of the Project workforce, and early discussions 
with those who could supply housing would ensure that impacts associated with this 
temporary immigration during the 3 year construction period are minimized and benefits can 
be captured by community residents.  
 
In addition, the possible adjustment to the Proponent’s "grants in lieu" of local taxes could 
increase grants paid to the City of Revelstoke by $280 000/year at today's water rental rate, 
which is subject to an approval by cabinet order-in-council.   
 
Archaeological Resources 

The existing cultural heritage record was reviewed to identify significant values that could be 
affected by the proposed Project.  Potential project-related effects were defined as those that 
could disrupt the integrity of archaeological deposits or features due to changes in 
fluctuations of the level of Revelstoke Reservoir or fluctuations in discharge from Revelstoke 
Dam.  No impacts to any significant archaeological sites were identified within the reservoir 
area itself, and the existing archaeological inventory will be completed in spring 2008.  
 
Consideration of potential effects of discharge fluctuations resulting from the addition of the 
Project depend upon the elevation of Arrow Lakes Reservoir.  When the reservoir is drawn 
down, the magnitude of dam discharges under maximum flow with five units operating is well 
below the magnitude of pre-dam historical documented floods.  In addition, the potential 
effects of such discharges would be restricted to the immediate vicinity of the existing 
channel and decrease rapidly downstream from the dam.  The landforms and sediments in 
the area thus identified are geologically too recent to contain pre-contact archaeological 
remains.  Therefore, no significant archaeological values would be affected when the river is 
confined to its historic channel when the Arrow Reservoir is partially full or full.   
 
The discharge fluctuations resulting from operation of the Project would be dampened by the 
Arrow Lakes Reservoir level, consequently the additional flow due to the Project could result 
in increased erosion of shorelines related to the higher water levels of the reservoir.  Such 
erosion could impact pre-contact archaeological sites, but none of the known archaeological 
sites are located in any areas identified as vulnerable.   
 
Recreation 

As the potential adverse effects of construction and operation of the Project on recreation are 
expected to be negligible and mitigation measures are deemed sufficient, no residual 
impacts on recreation are expected to occur as a result of the Project.  
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Navigation 

No impacts on navigation within Revelstoke Reservoir or the mid Columbia River are 
expected to occur during the construction or operation phase. 
 
Public Health and Safety 

No adverse impacts on water supply sources or an increase in risk to public health and 
safety are expected to occur as a result of activities associated with the construction phase 
of the Project.  Potential effects on the Project site and along the access route would be 
related primarily to increased noise levels, dust emissions, traffic levels and workforce; 
however, these are expected to be negligible or low with the mitigation measures in place 
through the Table of Commitments.  Measures to reduce environmental impacts such as air 
and water quality will be outlined in the Environmental Management Plan which will be 
prepared for the Project.  
 
First Nations Interests 

The Revelstoke Unit 5 Project is located within overlapping traditional territories asserted by 
the Okanagan, Secwepemc (Shuswap) and Ktunaxa Nations and their member 
communities.  The Proponent’s assessment of project-specific impacts on the interests of 
these First Nations concluded that there would be no significant biophysical, archaeological, 
cultural, or socio-economic impacts from construction activities that would affect First 
Nation’s ability to continue to carry out traditional cultural and subsistence practices. 
 
Operation of the Project could result in residual impacts on First Nations interests.  These 
potential impacts are related to the potential for increased entrainment of fish species, white 
sturgeon spawning and egg incubation success and erosion of unidentified archaeological 
sites.  Entrainment impacts will be mitigated or compensation measures developed through 
BC Hydro's Fish Entrainment Strategy and the Proponent's Table of Commitments 
(Appendix C).  Potential for incremental effects to white sturgeon will be mitigated through 
implementation of a comprehensive adaptive management plan.  Archaeology inventories for 
the Project area will be undertaken through the Columbia River Water Use Plan, and based 
on those inventories, the Proponent will be working with First Nations and the Archaeology 
Branch of the Ministry of Tourism, Sports and the Arts to jointly develop a management plan 
and mitigation measures.  

Review Conclusions 
General 
 
The conclusions from the review of the Project pursuant to the federal and provincial 
environmental assessment legislation are based on the following documents and review 
process: 
• The Proponent’s Application for an Environmental Assessment Certificate and all 

relevant Project review materials and documents submitted by the Proponent; 
• The Proponent’s Table of Commitments, as updated and consolidated in Appendix C; 
• The BCEAA review procedures, as defined in the section 11 Order; and,  
• The environmental assessment collectively carried out by the working group comprised 

of First Nations, federal and provincial government agencies and local governments with 
input from the public (as outlined in Appendices A and B). 
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In the following sections, this Project review material and process are collectively referred to 
as “Final Documentation.” 
 
 
Overall Conclusion 
 
The general conclusion of the environmental assessment is that there are no likely significant 
adverse effects as a result of the Project, with the implementation of proposed commitments, 
including effects monitoring and follow-up measures (see Appendix C). 

Conclusions of the Environmental Assessment Office 
Pursuant to the requirements of BCEAA, EAO is satisfied that: 
• The Final Documentation adequately identifies and addresses the potential adverse 

environmental, social, economic, heritage and health effects of the Project; 
• Public and First Nations consultation, and the distribution of information to the public and 

First Nations have been adequate; 
• Issues identified during the review process by the public, First Nations, federal, provincial 

and local government agencies have been adequately addressed by the Proponent 
during the review of the Application; and, 

• Practical means have been identified to prevent or reduce to an acceptable level any 
potential adverse effects. 

 
The provincial Minister of Environment and the Minister of Energy, Mines and Petroleum 
Resources will consider this Assessment Report and other accompanying materials in 
making their decision on the Application and issuance of an Environmental Assessment 
Certificate to the Proponent under BCEAA. 

Conclusion of the Federal Responsible Authority 
As this Assessment Report and federal Screening Report is intended to meet the purposes 
of both the provincial and federal environmental assessment requirements, it contains 
matters relating to First Nations consultation and all socio-economic effects of the Project.  
However, when evaluating the significance of environmental effects pursuant to CEAA, the 
Responsible Authority (Fisheries and Oceans Canada) will take into account environmental 
effects as defined in CEAA. 
 
Pursuant to the requirements of section 16(1) under CEAA, the Responsible Authority has 
determined that, on the basis of this joint provincial Assessment Report and federal 
Screening Report, the Project is not likely to cause significant adverse environmental effects.  
Pursuant to the requirements of section 16(1) under CEAA, this conclusion included a 
consideration of the following: 
 
• the environmental effects of the Project, including the environmental effects of 

malfunctions and accidents that may occur in connection with the Project and any 
cumulative environmental effects that are likely to result from the Project, in combination 
with other projects or activities that have been or will be carried out; 

• the significance of the effects referred to above; 
• comments from the public; and, 
• measures that are technically and economically feasible, and that would mitigate any 

significant adverse environmental effects of the Project. 
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PART A – GENERAL REVIEW BACKGROUND 
1. INTRODUCTION 

1.1 Background 
In the early 1990s, British Columbia Hydro and Power Authority (Proponent) began to 
examine the feasibility of installing a fifth unit into the existing powerhouse at Revelstoke 
Dam.  Despite already having obtained approvals and a water license for a six-unit facility in 
1977, the Proponent agreed to undertake an additional environmental review for the 
proposed Revelstoke Generating Station Unit 5 Project (Project) and submitted an 
application in 1994 under the then current environmental review process.  That application 
was transitioned into the British Columbia Environmental Assessment Act (BCEAA) when the 
British Columbia Environmental Assessment Act came into force in 1995.  Later that year, an 
agreement was reached with all stakeholders including Fisheries and Oceans Canada and 
the Ministry of Environment, Land and Parks (now the Ministry of Environment) that included, 
in part, the provision of minimum flows required for fish habitat protection.  In January 1996, 
the regulatory review process for the Project was put in abeyance while cost allocations for 
minimum flows were resolved.  In 2002, the British Columbia Environmental Assessment Act 
was revised, and the Project was transitioned into review under the new regulations pursuant 
to the British Columbia Environmental Assessment Act.  The supplemental and consolidated 
information to the Application (Application) for an Environmental Assessment Certificate, 
submitted by the Proponent in October 2006, was intended to complete the process that was 
suspended in 1996. 

1.2 Purpose of the Joint Report 
This Report is a joint provincial Assessment Report under the British Columbia 
Environmental Assessment Act (BCEAA), and a federal Screening Report under the 
Canadian Environmental Assessment Act (CEAA), on the proposal by the Proponent to 
construct and operate the Revelstoke Project.  
 
Under BCEAA, the purpose of the provincial Assessment Report is to: 

• report on the adequacy of the public and First Nations consultation, and on the 
distribution of information to the public and First Nations on the Project by the 
Proponent; 

• report on the potential environmental, economic, social, heritage or health effects of 
the Project; and, 

• determine whether potentially significant adverse effects can be prevented or 
reduced to an acceptable level through practical means. 

 
Under CEAA, the purpose of the federal Screening Report is to assess the significance of 
potential residual environmental effects that may result from the Project.  The process 
generally consists of: 

• identification of the potential environmental effects of the Project, including the 
environmental effects of accidents or malfunctions that may occur in connection with 
the Project and any cumulative effects that are likely to result from the Project in 
combination with other projects or activities that have been, or will be, carried out; 

• identification of technically and economically feasible mitigation measures that are 
necessary to prevent significant adverse effects; and, 

• determination of the significance of the residual environmental effects after the 
application of mitigation measures. 
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The Project is subject to review under BCEAA and a Screening level review under the 
Canadian Environmental Assessment Act S.C. 1992, c. 37.  Consequently, a single 
harmonized review was undertaken in accordance with the Canada-British Columbia 
Agreement for Environmental Assessment Cooperation (2004).  British Columbia and 
Canada have developed this joint provincial Assessment Report and federal Screening 
Report, to meet the requirements of both jurisdictions. 

1.3 Provincial and Federal Environmental Assessment Processes 

1.3.1 Provincial Process 
The Proponent submitted an application for review in 1994 under the then current 
environmental assessment review process.  That application was transitioned into the British 
Columbia Environmental Assessment Act (BCEAA) in 1995.  The review of the Project was 
suspended in January 1996 at the request of the Proponent primarily due to the high cost of 
power revenues that would have been foregone as a result of the proposed 2500 cfs 
minimum flow.   
 
In 2002, the BCEAA was revised, and on December 30, 2002, EAO issued a transition Order 
pursuant to section 51 (6) under BCEAA.  The transition Order required the Proponent to 
provide supplemental and consolidated information to the Application (Application). 
 
In September 2005, the Proponent contacted EAO to resume the review of the Project.  At 
that time, a working group was established to advise the Proponent on the contents of the 
Application. 
 
On May 15, 2006, EAO issued an Order under section 11 of the BCEAA outlining the scope, 
procedures and methods to be applied in the Application review stages of the assessment.  
The Application Terms of Reference were developed by the Proponent, with input from EAO, 
federal and provincial agencies, local governments, and the First Nations.  The Terms of 
Reference was approved by EAO on May 15, 2006, as the information required by EAO 
under section 16(2) of BCEAA. 
 
In September 2006, the Proponent submitted a draft Application for an Environmental 
Assessment Certificate, containing the supplemental and consolidated information, to EAO.  
The Application was screened against the approved Terms of Reference, and accepted by 
EAO with minor revisions on October 26, 2006.   
 
No provincial authorizations, permits, tenures or licences may be issued for the construction 
and/or operation of the Project under any provincial statutes until the Project has first 
received an Environmental Assessment Certificate from the provincial Minister of Energy 
Mines and Petroleum Resources, and Minister of Environment (Ministers).  In addition, the 
issuance of an Environmental Assessment Certificate does not guarantee that the necessary 
permits and authorizations will be granted, since the Project must comply with the 
requirements of the appropriate provincial regulatory agencies and enabling legislation.  The 
“permitting stage” refers to the stage following issuance of an Environmental Assessment 
Certificate in which approvals may be issued by regulatory agencies.  Provincial regulatory 
approvals required for the Project in the permitting stage are listed below: 
 

• Section 9 Water Act Approval for the approval for works in and around a 
watercourse; and, 

• Certificate of Public Convenience and Necessity under section 25 (1) of the Utilities 
Commission Act. 
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1.3.2 Federal Process 
The Canadian Environmental Assessment Act, S.C. 2003, c.9, (CEAA) provides the legal 
basis for the federal environmental assessment process.  CEAA outlines the responsibilities, 
requirements, and procedures for the environmental assessment of projects and establishes 
a process for assessing the potential environmental effects of projects in which the 
Government of Canada has a decision-making responsibility.  The federal Act is a planning 
and decision making tool to identify, understand, assess and mitigate where possible, the 
environmental effects of a project.   
 
The Project triggered a Screening level review under subsection 5(1) of CEAA because of 
the requirement for: 
 
• Habitat Authorization from Fisheries and Oceans Canada under subsection 35 (2) of the 

Fisheries Act for the harmful alteration, disruption, or destruction (HADD) of fish habitat 
resulting from a change in operational discharges (higher peak river levels and flow 
velocities) downstream from the Project;  

 
The HADD referred to above is specified on Part VII of the Inclusion List Regulations of 
CEAA, and therefore the requirements of the CEAA must be met prior to federal 
authorizations or permits being issued for the Project. 
 
Fisheries and Oceans Canada is the Responsible Authority (RA) for the CEAA review of the 
Project, because of their responsibilities for issuing authorizations and permits.  Environment 
Canada determined that they would not require an approval for the Project under the 
International River Improvements Act and thus Environment Canada would not be a 
Responsible Authority.  
 
Fisheries and Oceans Canada 's principal interest with respect to the Revelstoke Unit 5 
Project is a change in flow regime resulting in a HADD, that is anticipated to occur once the 
fifth turbine unit and powerhouse become operational.  Therefore, Fisheries and Oceans 
Canada has determined, based on a Fisheries Act subsection 35(2) trigger under CEAA, that 
the scope of the Revelstoke Unit 5 Project is the alteration of water levels and flow regime 
that will result in the harmful alteration, disruption or destruction of fish habitat requiring the 
authorization of the Minister of Fisheries and Oceans under subsection 35(2) of the Fisheries 
Act. 
  
Environment Canada (Canadian Wildlife Service) and Parks Canada have been identified as 
Expert Federal Authorities and have participated in the current harmonized federal-provincial 
environmental assessment review process providing specialist advice for the proposed 
Project pursuant to Section 12(3) of CEAA.   
 
The Canadian Environmental Assessment Agency (Agency) served a coordination role and 
facilitated Responsible Authority and Federal Authorities input into the harmonized review 
process to ensure federal interests were appropriately addressed. 
 
Before the Responsible Authority (Fisheries and Oceans Canada) can make a decision to 
allow the Project to proceed in whole or in part, they must ensure that an environmental 
assessment is carried out in accordance with CEAA and that a screening report is prepared.  
The Responsible Authority must consider the environmental assessment findings prior to 
taking a course of action as per section 20(1) of CEAA. 
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The completion of the environmental assessment does not guarantee that the necessary 
federal permits, approvals and authorizations will be granted, as the Project must comply 
with the requirements of the appropriate federal regulatory agencies. 
 

1.3.3 Harmonized Review 
The governments of Canada and British Columbia are signatories to the 2004 bilateral 
Canada/British Columbia Agreement on Environmental Assessment Cooperation 
(Agreement) which provides for coordination of federal and provincial environmental 
assessment processes to avoid uncertainty and duplication, and to facilitate a “one project – 
one review” approach.  The harmonized assessment of the Project was conducted by EAO 
and CEA Agency in accordance with the Agreement. 
 
EAO is a neutral agency with powers to administer and manage environmental assessments 
and to discharge the various powers and responsibilities of that office.  Likewise, the CEA 
Agency, as the federal coordinator, is the principal point of contact for federal authorities 
during the assessment process, consolidating information requirements for the assessment, 
as well as coordinating the actions of federal authorities with those of EAO. 
 
This Assessment Report, produced by EAO and the federal Responsible Authority, Fisheries 
and Oceans Canada, is intended to be a collaborative report that meets the requirements of 
an Assessment Report under BCEAA and the requirements of a Screening Report under 
CEAA.  It summarizes the procedures, potential effects, and Proponent’s proposed mitigation 
measures to avoid or minimize adverse environmental effects.  The provincial Ministers will 
consider this Assessment Report and other accompanying materials in making their decision 
on whether to issue an Environmental Assessment Certificate to the Proponent under 
BCEAA.  The federal Responsible Authority will use this Assessment Report as the basis for 
completing a federal Screening Report and to make their determinations under CEAA as to 
whether the Project is likely to cause significant adverse environmental effects.  If it has been 
determined that the Project is not likely to cause significant adverse environmental effects, 
the federal Responsible Authority may then exercise any power or perform any duty or 
function that would permit the Project, or part of the Project, to be carried out, such as 
issuing a permit or authorization.  

1.4 Water Use Planning Process 
Separate from the BCEAA review process, the Proponent initiated an Addendum to the 
Columbia River Water Use Plan.   
 
In November 1996, the BC Ministers of Employment and Investment, and Environment, 
Lands and Parks announced the creation of the Water Use Plan process to define how best 
to allocate water use to benefit environmental, social and power generation interests. 
Through this process, recommendations and strategies were developed through an in-depth 
consultative process and submitted to the provincial Comptroller of Water Rights. 
 
In 2000, the Proponent initiated the Columbia River Water Use Plan, which encompassed 
current operations of the Mica, Revelstoke and Keenleyside facilities.  The outcome of this 
process was consensus agreement of the Consultative Committee on a comprehensive 
package of operational changes, which included provision for a year-round minimum flow 
release of 5000 cubic feet per second (cfs) at Revelstoke Dam, physical works in lieu of 
operational changes and monitoring programs.  The Consultative Committee report provided 
the basis for development of the Columbia River Water Use Plan, which was submitted to 
the Comptroller of Water Rights for review and approval in June 2005.  The Proponent 



Revelstoke Generating Station Unit 5 Project 
  

  
10 

 

received an Order from the Comptroller of Water Rights to implement the Columbia River 
Water Use Plan in January 2007.  This updated plan is available at:  
http://www.bchydro.com/rx_files/environment/environment51070.pdf .  The Comptroller’s 
Order ensures that the Proponent will undertake the operational changes, physical works 
and monitoring programs as set out in the Columbia River Water Use Plan. 
 
During the Columbia River Water Use Plan process the Proponent agreed to a program of 
“soft constraints” under which the Proponent would manage water levels in the Arrow Lakes 
reservoir such that: 

o The current extent of vegetation is maintained;  
o Migratory bird access to the vegetated habitat is maintained or improved;  
o Mortality to breeding birds is no worse than the average that occurred over recent 

history; and,  
o Migratory access is maintained or improved by the implementation of measures that 

continuously reduce water levels during the fall migratory period, commencing 
August 7 of each year. 

 
The Columbia Water River Use Plan process included a recommendation whereby the 
addition of a turbine unit at the Revelstoke Dam would “trigger” a review of those parts of the 
Columbia Water Use Plan that might be affected by potential incremental impacts and/or 
operational changes.  In late 2005, the Proponent formed the Revelstoke Unit 5 Core 
Committee to provide interested stakeholders, including representatives from regulatory 
agencies and First Nations, the opportunity to identify social, economic and environmental 
issues and opportunities associated with the Project, and recommend mitigation or 
compensation measures to address these issues.  The draft Terms of Reference for the 
Environmental Assessment Certificate Application was distributed to members of the 
Revelstoke Unit 5 Core Committee for comments.  
 
The objective of the Revelstoke Unit 5 Core Committee review was to identify any 
incremental impacts the installation and operation of the Project would have on the 
recommended operations, physical works and monitoring programs outlined in the Columbia 
River Water Use Plan.  Proposed revisions are to be submitted to the provincial Comptroller 
of Water Rights in a formal addendum report that will be integrated into the conditions of the 
Columbia River Water Use Plan once the Project completes the environmental assessment 
process and a decision is rendered.    
 
The Core Committee process included a review of the impacts of the Project on the 
measures provided by the Columbia River Water Use Planning process.  This process 
provided significant opportunities for federal agencies, First Nations and the public to 
express concerns and raise issues.  Additionally, federal agencies with an interest in this 
Project agreed to use the Core Committee Water Use Plan Process as an alternate and 
complimentary process towards meeting the requirements for the federal environmental 
assessment process as long as it satisfactorily addressed and included federal interests 
including appropriate mitigation and follow-up programs.  In this joint provincial Assessment 
Report and federal Screening Report, both the Province and the Federal Agencies have 
indicated that the approved Columbia River Water Use Plan formed the baseline for the 
identification of any impacts associated with the Project. 

2. PROJECT DESCRIPTION AND SCOPE OF REVIEW/ASSESSMENT 

2.1 Proponent Information 
The Proponent is a Crown corporation wholly owned by the Province of British Columbia.  
The Proponent’s mandate is to generate, distribute and sell power, upgrade its power sites, 
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and to purchase power from, or sell power to, a firm or person under the terms of the Hydro 
and Power Authority Act.  Approximately 90% of the Proponent’s installed capacity is derived 
from hydroelectric dams. 

2.2 Project Description and Construction Schedule 
Revelstoke Dam is located on the Columbia River approximately 5 km north of the 
community of Revelstoke, British Columbia, and immediately west of Mount Revelstoke and 
Mount Revelstoke National Park.  The dam impounds Revelstoke Reservoir, which is about 
129 km long and 115 square kilometres (km2) in area.  Revelstoke Reservoir has a mean 
depth of 46 m.  The Revelstoke Dam and Generating Station is part of the Proponent’s 
Columbia River hydroelectric system, with the Mica Dam and Kinbasket Reservoir located 
approximately 130 km upstream, and Hugh L. Keenleyside Dam and Arrow Lakes Reservoir 
situated approximately 190 km downstream (Figure 1).  The Columbia River is located within 
the Kootenay Region of British Columbia, and is flanked to the west by the Columbia and 
Monashee Mountains and to the east by the Selkirk Mountains.   
 

  
Figure 1.  Map of the Columbia-Kootenay Region. 
 
The Revelstoke Dam and Generating Station were commissioned in 1984 as a four-unit 
facility consisting of an earthfill wing dam and a concrete gravity main dam.  The facility was 
originally designed to accommodate six units, but the construction of the fifth and sixth units 
was deferred until additional capacity was required.  The dam currently operates at a 
combined maximum capacity of 1,980 megawatts (MW). 
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The Project consists of the installation of a fifth turbine and generating unit, as well as a 
penstock and related equipment, into an empty bay within the existing powerhouse at 
Revelstoke Dam (Figure 2).  The Project would involve installing the following equipment in 
the empty bay immediately east of Unit 4 at the existing Revelstoke Generating Station. 

• An exposed steel penstock, 7.9 metres (m) in diameter, similar to the existing 
penstocks, and consisting of a 75 m long straight section supported by four ring 
girdles and an expansion joint. 

• A vertical shaft Francis turbine, about 7.0 m in diameter. 
• An umbrella type generator, air cooled, with a rated capacity of approximately 500 

MW. 
• A generator transformer, switchgear and associated equipment located in the 

existing powerhouse. 
• Additional ancillary mechanical and electrical equipment for the generator and 

transmission switchgear. 
 
The turbine draft tube and spiral case would be embedded in concrete after assembly in the 
Unit 5 turbine pit.  The existing concrete bulkhead in the draft tube would be demolished after 
insertion of a set of the existing draft tube gates in the Unit 5 gate slots. 
 

 
Figure 2.  Section view of the Revelstoke Dam with the Proposed Unit 5 illustrated as 
number 4. 
 
The Proponent is proposing to commence on-site construction of the Project in early 
February 2008.  Construction will begin with removal of the concrete bulkhead in the spring 
of 2008, and first stage concrete construction and installation will occur from May to 
December 2008.  It is expected the turbine would be delivered in the fall of 2008 and the 
generator in the fall of 2009, and each will be installed upon arrival.  The schedule is based 
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upon an in-service date of October 2010.  The final construction schedule will be in place 
once the various contracts are bid and awarded.  The final schedule also depends on all 
approvals being in place by July 2007. 

2.3 Capital Costs and Employment  
The total cost for the Project is estimated to range between $ 280 - $ 350 million for an in-
service date between October 2010 and October 2011 respectively.   
 
The Project would create approximately 285 person years of employment for trades people, 
and 79 worker years of employment for engineers and managers over the construction 
period.  The first year of construction activities would involve off-site engineering design 
work.  Actual on-site construction work would not begin until 2008, with activity peaking in 
years 2009 and 2010.  There would be a small influx of skilled workers during the 
construction period, but local contractors and employment are anticipated to be utilized to the 
greatest extent possible. 

2.4 Provincial Scope of Review 
On May 15, 2006, EAO issued a section 11 Order which generally outlined the scope of the 
Project and scope of assessment for the provincial environmental assessment review.   
 
The Project scope considered in the provincial environmental assessment process includes 
the following components: 

• an exposed steel penstock;  
• a Francis turbine with a maximum discharge capability of approximately 400 m3/s; 
• a generator with a rated capacity of approximately 500 MW; 
• a generator transformer 16kV/500kV and switchgear in the powerhouse;  
• additional ancillary mechanical and electrical equipment for the generator and 

switchgear; and, 
• lay down and material storage areas required for the Project. 

 
Due to the long-term nature of the operational phase of the Project (i.e., approximately 70 
years), the assessment does not include a detailed evaluation of the potential effects 
associated with the dismantling or decommissioning phase of the new infrastructure.  A 
separate environmental assessment will be required prior to the eventual dismantling and 
decommissioning to evaluate potential effects, based on resource values, public interests, 
characteristics and legislative requirements at that time. 

2.5 Federal Scope of Assessment 
On March 15, 2007, Fisheries and Oceans Canada confirmed that the Project would require 
an environmental assessment as a screening level review and confirmed the federal scope 
of the Project. 
 
For the purposes of CEAA, the scope of the assessment defines the factors proposed for 
consideration in the environmental assessment, and their proposed scope.  The Responsible 
Authority is required to consider the factors specified in section 16(1) of the CEAA, taking 
into consideration the legislated definitions of “environment”, “environmental effect” and 
“project”, prior to making a decision regarding whether to take action (e.g., grant federal 
funding, disposal of federal land, or issue a permit or authorization under federal legislation) 
that would permit the Project to proceed. 
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The factors considered in the environmental assessment, pursuant to section 16(1) of the 
CEAA, include the following: 

• the environmental effects of the Project, including the environmental effects of 
malfunctions or accidents that may occur in connection with the Project and any 
cumulative environmental effects that are likely to result from the Project in 
combination with other projects or activities that have been or will be carried out; 

• the significance of the environmental effects referred to above; 
• comments from the public that are received in accordance with CEAA and the 

regulations; 
• measures that are technically and economically feasible and that would mitigate any 

significant adverse environmental effects of the Project; and, 
• any other matter relevant to the screening such as the need for the Project and 

alternatives to the Project that the responsible authority may require to be 
considered. 

 
As defined under CEAA, “environmental effect” means, in respect of a project: 

• any change that the project may cause in the environment, including any change it 
may cause to a listed wildlife species, its critical habitat or the residences of 
individuals of that species, as those terms are defined in subsection 2(1) of the 
Species at Risk Act; 

• any effect of any change caused in the environment referred to in the above 
paragraph on: 

 health and socio-economic conditions; 
 physical and cultural heritage; 
 the current use of lands and resources for traditional purposes by 

aboriginal persons; 
 any structure, site or thing that is of historical, archaeological, 

palaeontological or architectural significance; or, 
• any change to the project that may be caused by the environment. 

 
The factors considered under CEAA are similar to, though not identical to, those considered 
under BCEAA.  As this report is intended to meet the purposes of both the provincial and 
federal environmental assessment requirements, it contains information relating to all 
potential socio-economic effects of the Project, even though these matters are not 
considered to be within the federal Scope of Assessment.  Requirements specific to CEAA 
are discussed in the following sections of this Report: 

• Accidents and Malfunctions; 
• Cumulative Environmental Effects; 
• Changes to the Project Caused by the Environment; and, 
• Compliance Effects Monitoring and Follow Up. 

 
The Project scope determined under the federal environmental assessment process includes 
the following factors: 

o Operational discharge downstream from the Revelstoke Dam Channel resulting in 
the alteration of water levels and flow regime that will result in the harmful alteration, 
disruption or destruction of fish habitat requiring the authorization of the Minister of 
Fisheries and Oceans under subsection 35(2) of the Fisheries Act. 

2.6 Project Alternatives 
CEAA requires Responsible Authorities to consider measures that are technically and 
economically feasible and that would mitigate significant adverse environmental effects of 
the Project.  In this regard, the federal departments involved in the review of this Project 
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have noted that the Proponent’s application to the environmental assessment processes 
discusses both: 
• alternatives to the Project; and, 
• alternative means of carrying out the Project. 

 
The environmental assessment process includes a comparative evaluation of alternatives 
proposed by the Proponent, and consideration of the identified effects and mitigation 
measures associated with the Proponent’s preferred alternative.  The ability for the CEAA 
review to consider alternatives depends on which Project components are being examined 
and whether or not potential impacts are considered “significant”, within the context of CEAA 
reviews.   
 
The Assessment of the alternatives to the Project included a decision between installation of 
a fifth Unit at the Mica Dam, or the installation of a fifth Unit at Revelstoke Dam.  The 2004 
Integrated Energy Plan called for preserving the option of either a Revelstoke or Mica 
capacity unit by October 2008.  Given that date, it would not have been possible to bring 
Mica Unit 5 into service.  Therefore, the addition of Unit 5 to Revelstoke was the only viable 
option.  In addition, Revelstoke Unit 5 is preferable to Mica Unit 5 because it would provide 
greater system energy-related benefits.  As such, the Project has been repeatedly identified 
in the Integrated Electricity Plans prepared by the Proponent as a cost-effective option to 
provide the dependable capacity needed based on the Proponent’s reliability planning 
criteria to ensure reliable supply to its customers.  This was confirmed after a review of 
alternatives that was undertaken as part of the Proponent’s 2006 Integrated Electricity Plan. 
 
The Proponent has noted that there are no alternative means of carrying out the Project.  As 
the Revelstoke Generating Station was originally designed as a six-unit facility, there is no 
requirement to develop additional bays to accommodate future expansion.  The Project 
would involve the installation of a new generating unit into the existing bay of the 
powerhouse and, as such, there are no alternative construction methodologies to carry out 
the Project. 

3. INFORMATION DISTRIBUTION AND CONSULTATION 
The Proponent undertook public and First Nations consultation programs for the Project 
during the Project review in 1995 as well as during the initiation of the Project in 2005 and 
the Application stage in 2006-07.  The intent of these consultations was to provide interested 
parties and potential stakeholders with an opportunity to learn, gather information, ask 
questions and express concerns about the Project.  Public consultation is discussed in this 
section and First Nations consultation is discussed in Section 4.  The Pre-Application 
consultation process in 2005-06 was conducted in parallel with, but separate from, 
consultation requirements in support of the Addendum to the Columbia River Water Use 
Plan.   
 
Consultation activities specified in the section 11 Order were undertaken in accordance with 
the Public Consultation Policy Regulation under BCEAA and applicable legislation and case 
law regarding First Nations consultation.  
 
The Proponent consulted with the public and First Nations during the Application review 
stage.  The purpose of the program was to present and discuss the assessment 
methodologies, results and recommendations presented in the Application and to respond to 
questions and provide clarification as necessary to the public and First Nations.  Both Pre-
Application and Application consultation programs are described in more detail below. 
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3.1 Measures Undertaken with Government Agencies 
The environmental assessment Working Group, formed during the Pre-Application stage as 
the primary source of policy and technical expertise for assessment of the Project, met on 
November 8, 2006, February 7, 2007 and March 19, 2007 during the Application review to 
consider issues and concerns raised with the Application.   
 
Participation by the representatives from these organizations varied and depended, for 
example, on mandate, level of interest, and scope of issues.  All participants were provided 
with the available information about the Project and advised of the opportunities to provide 
input/feedback.  The federal and provincial government agencies, local governments, First 
Nations that participated in the technical review of the Application included: 
 
Government of Canada 
Canadian Environmental Assessment Agency  
Fisheries and Oceans Canada  
Environment Canada  
Parks Canada  
Transport Canada  
Health Canada 
 
Province of British Columbia 
Environmental Assessment Office  
Ministry of Environment  

Environmental Stewardship Division 
Environmental Protection Division 

Ministry of Tourism, Sport and the Arts  
Archaeology Branch 

Ministry of Energy, Mines and Petroleum Resources  
Ministry of Community Services 
 
Local Government 
City of Revelstoke 
Columbia Shuswap Regional District 
Town of Golden 
 
First Nations 
Shuswap Nation Tribal Council 
Okanagan Nation Alliance 
Ktunaxa Nation Council 

3.2 Measures Undertaken with the Public 
In November, 2006, an open house was held in Revelstoke that had eight members of the 
public in attendance. 
 
EAO and the Proponent carried out public consultation in accordance with the section 11 
Order approved May 15, 2006.  There was one formal public comment period on the 
Application for this Project while undergoing its environmental assessment review.  Public 
submissions within the scope of the public comment periods were responded to by the 
Proponent and the responses posted to the EAO website.  As this Project is a transition 
Project and due to the extensive consultation that occurred during the Water Use Plan 
amendment process, it was determined that a second formal comment period was not 
necessary.  
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The formal public comment period for the Application was 45 days in length (November 8, 
2006 to December 23, 2006), and EAO received three written submissions.  All of the public 
submissions were received from individuals in the Revelstoke area.  
 
EAO used its electronic Project Information Centre (ePIC) to post relevant information, 
meeting records and correspondence related to the Project.  The Proponent used a website 
(http://www.bchydro.com/info/epi/epi31090.html) and other means of public distribution 
throughout the process, in accordance with BCEAA.  Both EAO and the Proponent notified 
the public of the availability of information and opportunities to comment on the Application 
through advertisement in local newspapers, and distribution of letters to residents in and 
around the City of Revelstoke.  An open house was held in Revelstoke to describe and 
discuss the Project and address questions from the public.  Both the Proponent and EAO 
attended the open house. 

3.3 Public Issues  
A summary of the issues raised by the public and the Proponent’s responses to these issues 
is provided in Appendix B. 
 
Issues Raised 
 
Concern was raised by the public regarding the use of modeling to predict Project impacts 
and the potential for impacts not to be addressed adequately.  In particular, issues were 
raised around nesting birds and water level fluctuations within the Revelstoke reservoir. 
 
The impact of the Project on recreational fisheries was raised by the public.  The concern 
was that the fisheries in the Revelstoke reservoir would be negatively impacted by the 
additional turbine unit.  There was a request to create and maintain reliable baseline data to 
continue monitoring the fisheries in the Revelstoke reservoir. 
 
There was also a concern raised regarding the potential for increased vibrations generated 
from the addition of a fifth Unit to impact the stability of the dam structure. 
 
A member of the public also questioned whether the modeling and adaptive management 
approach using ‘soft constraints’ would identify the significant potential impacts to nesting 
birds.  Modelling of the Arrow Lakes operations during the Water Use Planning process 
appeared to indicate that the existing four Units had ongoing impacts to nesting birds and 
access to migratory bird habitat.  The impacts identified during the Water Use Planning 
process were not considered by the Proponent when rating the additional impact of the 
Project, however, it appears different information was being presented in the Environmental 
Assessment Certificate Application than was presented to the Water Use Plan Core 
Committee. 
  
Proponent Responses and Proposed Mitigation 
 
Modelling 
The Proponent responded that the Application used two hydraulic models to compare 
system operations with and without a fifth unit; the Hydraulic Simulation Model and the 
General Optimization Model.  The Hydraulic Simulation Model uses historical inflow data 
from the last 60 years while the General Optimization Model uses bi-hourly results of 
reservoir operations and dam discharges for the Columbia system for a ten year 
representative period, from 1964 to 1974.  The models’ structure and results were accepted 
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by members of the Revelstoke 5 Core Committee as representing accurately the Project’s 
incremental impacts over and above impacts associated with Units 1 to 4.   
 
Recreational Fisheries 
The Proponent noted that with respect to recreational fish species, baseline information has 
been collected in the Revelstoke Reservoir including: hydroacoustic data on Kokanee 
population size annually since 2001; escapement counts in tributaries most years in the early 
1990’s and from 1998 to 2005; and reservoir productivity (limnology) was studied in the early 
1980s and 2003.  The Proponent also noted that a comprehensive study will be conducted to 
measure ecological productivity in the Revelstoke Reservoir.  
 
Increased Vibrations 
The Proponent commented that the vibrations felt are of low intensity and are of a minor 
resonance resulting from the operation of existing units 1 to 4, including flow of water through 
the penstocks.  The dam is a massive concrete structure resulting in low intensity vibrations 
having no impact on the interface between the dam and its bedrock foundation.  The 
Proponent noted that installation and operation of the Project would not create increased 
vibrations or interference patterns that could weaken that interface.  In addition, there are 
several Strong Motion Accelerographs installed in and on the Revelstoke concrete and 
embankment dams that would monitor any unexpected vibrations and alert BC Hydro 
personnel to any hazardous seismic activity. 
 
Increased Impacts to Wildlife and Nesting Birds 
In the Columbia Water Use Plan, the Consultative Committee agreed to a program of "soft 
constraints" to help guide Arrow Lakes Reservoir operations to meet the interests and stated 
objectives of the Committee.  The Consultative Committee interests included:  vegetation, 
wildlife, fish, recreation, culture and heritage, erosion, and power generation; basically to 
balance these water uses to better represent modern societal values.  The Consultative 
Committee also recommended a 5-year interim review period to evaluate the effectiveness of 
the soft constraints, report out on the results and determine whether there is a need to 
review Arrow Lakes Reservoir operations.   
 
Bird habitat availability modelling undertaken on behalf of the Revelstoke 5 Core Committee 
process was similar to that undertaken during the Columbia Water Use Plan, with 
parameters that included preferred elevations for bird nesting and foraging, and start, end 
and peak nesting dates.  For the Project Application, the model was updated with a better 
terrain model than used during the Columbia Water Use Plan process, resulting in 
identification of a wave effect that may result in water rising over the Revelstoke 
wetlands/grasslands area when Arrow Lake water levels were high, and Units 1 to 4 were 
operating.  
 
In response to the question that the modeling was different, the Proponent noted that the 
hydrological modelling undertaken on behalf of the Revelstoke 5 Core Committee process 
was similar to that undertaken during the Columbia Water Use Plan, with some 
improvements made to the accuracy of how water surface elevations were calculated.  The 
use of representative inflow water years (i.e., the 1964 to 1974 period) was also the same as 
that used during the Columbia Water Use Plan, and these hydrological parameters were 
vetted by a third party reviewer at that time. 
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3.4 Local Government Issues 
 
Issues Raised 
 
The City of Revelstoke noted its support of the Project in a letter dated December 20, 2006.  
During the Pre-Application review, concerns were raised regarding worker accommodation. 
 
Proponent Responses and Proposed Mitigation 
 
The proponent identified several options for accommodating workers including the use of: 
motel units, apartments, rental suites in homes, or mobile homes. 

3.5 Consultation Summary 
EAO reviewed the Proponent’s past and proposed public consultation programs presented in 
the Application, and determined these to be acceptable.  EAO is satisfied that the public 
consultation measures and distribution of information undertaken by the Proponent during 
the environmental assessment process was sufficient. 
 
EAO is satisfied that public comments about the Project received during the environmental 
assessment process, which were within the scope of the review, have been adequately 
considered in the assessment and are captured in Appendix B together with the Proponent 
responses. 
 
Provided that the Proponent implements the actions described in the Proponent’s Table of 
Commitments (Appendix C), EAO is satisfied that those issues raised by the public and local 
government on the Project can be managed to acceptable levels.   

4. FIRST NATIONS CONSULTATION AND INTERESTS 

4.1 Scope 
EAO reviewed the past and proposed First Nations Consultation Program presented in the 
Application and approved the consultation program at the time the application was accepted 
on October 26, 2006.  This chapter summarizes the involvement of First Nations in the 
Project review and outlines the specific efforts of the EAO, Federal Responsible Authorities 
and the Proponent to consult with First Nations.  First Nations comments on the proposed 
Application together with mitigation measures proposed to address concerns are described 
throughout this report where comments apply and all First Nations comments are shown in 
Appendix A to this report with the Responses by the Proponent.  
 
As required under CEAA, this section of the Assessment report addresses potential changes 
to the environment caused by the Project, and the effect of those changes on the current use 
of lands and resources for traditional purposes by aboriginal persons.  Nothing in this Report 
is to be taken as any admission by Canada, for the purposes of this Assessment report or for 
another purpose in respect of any statements pertaining to aboriginal rights, including 
aboriginal title.  Canada takes the view that references to aboriginal rights and title are 
included in the Assessment Report to meet provincial requirements and their inclusion does 
not mean that Canada accepts or agrees with these statements.  
 
 
 
 



Revelstoke Generating Station Unit 5 Project 
  

  
20 

 

For the purposes of this Assessment Report it is important to keep in mind the scope of the 
Project as set out in Section 2.   
 
Aboriginal rights are recognized with respect to those practices, customs, or traditions which 
were integral to the distinctive culture of the aboriginal group claiming the rights, prior to 
contact with Europeans.  Aboriginal title is a form of aboriginal right.  In order to support a 
claim for aboriginal title, a First Nation must show exclusive use and occupation prior to the 
assertion of British sovereignty in 1846.  Aboriginal title is a sui generis, inalienable right in 
land, and as such is more than a right to engage in specific activities which may themselves 
be aboriginal rights.  Rather, it confers the right to use of the land for a variety of activities.  
Aboriginal title encompasses the right to exclusive use and occupation of land and the right 
to choose what uses the land can be used for.  Lands held pursuant to aboriginal title have 
an inescapable economic component.  Existing aboriginal rights are protected by s.35 of the 
Constitution Act, 1982.   
 
During the review of the Project, the Proponent, Fisheries and Oceans Canada and the EAO 
consulted with the following First Nations:   

• Ktunaxa Nation Council that includes four member Bands in Canada: 
o ?Akisq'nuk (Columbia Lake) 
o Lower Kootenay 
o St. Mary’s 
o Tobacco Plains    

• Okanagan Nation Alliance that includes the following member Bands:  
o Lower Similkameen Indian Band 
o Okanagan Indian Band 
o Osoyoos Indian Band 
o Penticton Indian Band 
o Upper Nicola Indian Band 
o Upper Similkameen Indian Band  
o Westbank First Nation 

• Shuswap Nation Tribal Council that includes the following member Bands:  
o Adams Lake 
o Bonaparte 
o Little Shuswap 
o Neskonlith 
o Shuswap 
o Simpcw 
o Skeetchestn 
o Spallumcheen 
o Stuctwesemc 
o Tk’umlups 
o Whispering Pines/Clinton 

 
The key review material, pertaining to First Nations issues and the Proponent’s consultation, 
are included in chapters 4 (4.2) and 6 (6.11) of the Project Application.  

4.2 First Nations Setting 

4.2.1 Background 
The Project is situated within the asserted traditional territories of the Ktunaxa Nation 
Council, Okanagan Nation Alliance and the Shuswap Nation Tribal Council.  Additionally, the 
Project is situated within a territory that appears to have been historically used by the Sinixt 
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or Lakes people before the onset of the 20th Century.  It would appear that today, most Sinixt 
people reside on the Colville Reservation in Washington State, and are registered members 
of the Colville Confederated Tribes.  In 1956 the federal government declared the Sinixt to no 
longer exist in Canada.  The Province lacks information regarding the Sinixt as to the basis 
for any claim that there is a communal group in British Columbia which would qualify as an 
“aboriginal peoples of Canada” with in the meaning of section 35(1) of the Constitution Act, 
1982.     
 
Most First Nation communities with interests in the Project are affiliated with a tribal council, 
which is governed by political representatives from each member First Nation.  These First 
Nation communities are governed separately by a chief and council elected for each 
community or band.  These tribal councils and First Nations are also affiliated with various 
other Aboriginal organizations with interests in the Project, including fisheries commissions, 
employment and training agencies, and economic development corporations.  The 
affiliations, structure and representation of First Nation organizations have changed over the 
Project’s involvement in the environmental assessment process and continue to change 
during the consultation period.  

4.2.2 Ktunaxa Nation Council  
The group of First Nations affiliated with the Ktunaxa Nation Council are known as the 
Ktunaxa, a cultural/linguistic grouping comprised of members from four bands located in 
British Columbia (Akisq'nuk, St. Mary’s, Tobacco Plains and Lower Kootenay) and two in the 
United States.  Between 1991 and 2005, this tribal council was named the 
Ktunaxa/Kinbasket Tribal Council to reflect the origins of the two language groups (Ktunaxa 
and Secwepemc) in its traditional territory as well as the participation through that period of 
the Shuswap Indian Band. 
 
In 2005, the Council's name was changed to Ktunaxa Nation Council after the Shuswap 
Band leadership chose to leave the tribal council.  The Ktunaxa Nation Council is 
accountable to the Chiefs and Council of the Ktunaxa Nation and is organized into four 
sectors (lands and resources, social, economic and traditional knowledge/language), each of 
which have a decision-making Council made up of Council members from each participating 
community.  The four Ktunaxa bands and the Shuswap Band remain engaged in treaty 
negotiations with Canada and British Columbia, and are affiliated as the Ktunaxa Kinbasket 
Treaty Council for this purpose.  
 
The Ktunaxa Nation Council has indicated that the Project falls within their traditional 
territory.  Member Bands of the Ktunaxa Nation Council (Ktunaxa Nation Council) collectively 
assert Aboriginal rights and title within their territory.  Ktunaxa Nation Council member bands 
(?Akisq'nuk, St. Mary’s, Tobacco Plains and Lower Kootenay) consist of approximately 970 
registered members living on and off their reserve lands.  The closest Ktunaxa community to 
the Project is the ?Akisq'nuk First Nation (Columbia Lake) located near Windermere within a 
170 km radius of Revelstoke. This community has 254 members, with 100 living on its 
reserve lands. 
 

4.2.3 Okanagan Nation Alliance  
The group of First Nations affiliated with the Okanagan Nation Alliance are known as the 
Okanagan or syilx, a cultural/linguistic grouping comprised of seven bands:  Lower 
Similkameen, Upper Similkameen, Osoyoos, Penticton, Okanagan, Upper Nicola and 
Westbank First Nation.  The Okanagan Nation Alliance is governed by a Chiefs Executive 
Council comprised of the Chiefs of the seven member bands.  The Okanagan Nation 
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Alliance, to the best of their ability, monitor, and review all major activities for adverse 
environmental, cultural and spiritual impacts.  This is accomplished through Okanagan 
Nation Alliance community cooperation and input.   
 
In previous correspondence, the Okanagan Nation Alliance stated that they are part of a 
broader Nation which includes the “Sinixt Nation” and the Colville Confederated Tribes in the 
United States.  The Okanagan Nation Alliance further states that they share the same 
language, culture and traditions however, unfortunately, their traditional territories have been 
separated by the international boundary.  
 
The Okanagan Nation Alliance has indicated that the Project falls within their traditional 
territory.  Member Bands of the Okanagan Nation Alliance collectively assert Aboriginal 
rights and title within the territory.  The Okanagan Nation Alliance member bands have 
approximately 5000 registered members living on and off their reserve lands.  The nearest 
Okanagan community is the Okanagan Indian Band near Vernon, within 120 km of 
Revelstoke.  It has 1712 members, 883 of whom live on its reserve lands. 
 
The Westbank First Nation is the only member of the Okanagan Nation Alliance involved in 
the British Columbia Treaty Process, and has identified an area for this purpose that extends 
east to Slocan Lake covering the Arrow Lakes Reservoir from south of Nakusp to south of 
Edgewood.  The Westbank First Nation had 637 members in 2005. 

4.2.4 Shuswap Nation Tribal Council  
The group of First Nations affiliated with the Shuswap Nation Tribal Council are known as the 
Secwepemc, a cultural/linguistic grouping comprised of 17 bands, some of which are 
independent of the Shuswap Nation Tribal Council.  The Shuswap Nation Tribal Council was 
formed in 1980 as a political organization to advance issues of common concern to the 
Secwepemc Chiefs and is currently governed by a Chiefs Council.  Member bands include: 
Adams Lake, Bonaparte, Little Shuswap, Neskonlith, Simpcw First Nation, Shuswap, 
Skeetchestn, Spallumcheen, Stuctwesemc, Tk’umlups and Whispering Pines/Clinton.  
 
The Shuswap Indian Band is a Secwepemc community located near Invermere.  Prior to 
2005, this First Nation was affiliated with the Ktunaxa-Kinbasket Tribal Council (since called 
the Ktunaxa Nation Council) but has since separated.  In June 2006, this Band joined the 
Shuswap Nation Tribal Council.  The Shuswap Band is also represented on the board of the 
Canadian Columbia River Inter-tribal Fisheries Commission, which until January 2007 
advised both the Ktunaxa Nation Council and the Shuswap Nation Tribal Council.  The 
Shuswap Nation Tribal Council withdrew from the Canadian Columbia River Inter-tribal 
Fisheries Commission in mid-January 2007.  The Shuswap Band appears to remain 
engaged in treaty negotiations with Canada and British Columbia, and is affiliated with the 
Ktunaxa Kinbasket Treaty Council for this purpose.   
 
The Shuswap Nation Tribal Council have indicated that the Project falls within their traditional 
territory.  Member Bands of the Shuswap Nation Tribal Council collectively assert Aboriginal 
rights and title within the territory.  The Shuswap Nation Tribal Council member Bands 
consist of approximately 5500 registered members living on and off their reserve 
communities.  
 
The nearest Secwepemc communities are:  

• Spallumcheen First Nation near Enderby, within an 80 km radius of Revelstoke 
(741 members, with 396 on reserve in 2006) 

• Little Shuswap First Nation near Chase, within a 100 km radius (292 members, with 
224 on reserve in 2006) 
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4.2.5 Fisheries Commissions  
Below is a description of each of the Fisheries commissions that were involved during the 
review of the Project.  They include the Canadian Columbia River Inter-tribal Fisheries 
Commission, Secwepemc Fisheries Commission, and the Okanagan Nation Alliance 
Fisheries Department. 
 
The Canadian Columbia River Inter-tribal Fisheries Commission was started in 1991 by 
representatives of the Ktunaxa, Okanagan and Shuswap nations.  Its purpose is to protect 
the aboriginal rights of First Nations to fisheries resources.  Under the authority of First 
Nations, it is mandated to facilitate and coordinate protection, conservation, management 
and harvesting and enhancement of native fish stocks and their habitat including water 
quality.  The Canadian Columbia River Inter-tribal Fisheries Commission also facilitates 
compensation, mitigation and reparation to First Nations for the depletion degradation and 
loss of fisheries resources.   
 
In previous project consultations, Canadian Columbia River Inter-tribal Fisheries Commission 
participated for the purpose of providing technical advise and recommendations to all three 
tribal councils (Ktunaxa Nation Council, Okanagan Nation Alliance and the Shuswap Nation 
Tribal Council ); however, the Shuswap Nation tribal Council (since January 2007) and 
Okanagan Nation Alliance are no longer affiliated with Canadian Columbia River Inter-tribal 
Fisheries Commission which now only provides fisheries and aquatic ecosystem technical 
assistance to the following Communities:  Lower Kootenay, St. Mary, Tobacco Plains, 
Columbia Lake and Shuswap, 
 
The Secwepemc Fisheries Commission, formed in 1992, is a support service agency 
available to all Shuswap communities and operates as a division of the Shuswap Nation 
Tribal Council.  It serves as an advisory body to the Secwepemc leadership and as a forum 
to discuss mutual fisheries issues.  On behalf of affiliated bands, Secwepemc Fisheries 
Commission’s mission is to promote the protection, maintenance and sustainable use of 
fisheries resources in Secwepemc territory.   
 
The Okanagan Nation Alliance Fisheries Department (formerly the Okanagan Nation 
Fisheries Commission) was established in 1995 under the direction of the Okanagan Nation 
Alliance and member communities to take a role in the management of fisheries and aquatic 
resources.  The goal and mandate of the Okanagan Nation Alliance Fisheries Department is 
the conservation, protection, restoration and enhancement of indigenous fisheries 
(anadromous and resident) and aquatic resources within Okanagan Nation Territory.  The 
Okanagan Nation Alliance Fisheries Department works to provide technical fisheries 
assistance for the Nation and its seven member Bands, and acts as a liaison with federal 
and provincial fisheries agencies. 
 

4.3 Information Sources 
Baseline information for the Project was collected from a variety of sources, including 
Traditional Use Studies and information from consultations dating back to 1995. 
 
Okanagan Nation Alliance background information was obtained from a Revelstoke Dam 
Unit 5 Aboriginal Interest and Use Study dated December 2006.  Other information was 
obtained from previous government reports and resources from the Okanagan Nation 
Alliance.   
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Consultants for the Ktunaxa Nation Council are preparing a gap analysis of the Proponent’s 
Traditional Use Study information, however, it was not available in time for this report.  Other 
information was obtained from previous government reports and resources from the Ktunaxa 
Nation Council.    
 
Traditional use information from the Shuswap Nation Tribal Council was not made available 
to EAO for this environmental assessment and thus the use by these First Nations cannot be 
described in specific terms.   
 
The Proponent took into account the Traditional Use Study knowledge provided by the 
Shuswap Nation Tribal Council, Okanagan Nation Alliance and the Ktunaxa Nation Council 
into its assessment studies.   
 
The Ktunaxa Nation Council, Okanagan Nation Alliance and the Shuswap Nation Tribal 
Council provided comments during the environmental assessment process. 
 
Information was also used from the Lakes Indian Ethnography and History prepared by 
Randy Bouchard and Dorothy Kennedy. 

4.4 First Nations Involvement in the Environmental Assessment Process 
EAO plans and conducts environmental assessment reviews to include meaningful 
participation by First Nations with asserted traditional territory in the area of a project.  This 
effort begins at the pre-application stage and continues through to the referral of a project to 
Ministers.  The British Columbia Environmental Assessment Act requires that the 
assessment of the potential effects of a reviewable project take into account and reflect 
government policy.  EAO consultations with First Nations are guided by the British Columbia 
government’s policy of establishing a New Relationship between government and First 
Nations, the Provincial Policy for Consultation with First Nations (October 2002) and current 
case law. 
 
EAO and the federal Responsible Authority (Fisheries and Oceans Canada) have provided 
opportunities for the First Nations identified above to participate in the Project’s 
environmental assessment review.  EAO invited all the First Nations to participate in the 
Project Working Group organized by EAO as well as any sub-committees reporting to the 
Working Group.   
 
In addition to being engaged with the Project when it first entered the environmental 
assessment process in 1995, the Ktunaxa Nation Council, Okanagan Nation Alliance and the 
Shuswap Nation Tribal Council were involved in Project-related discussions in the  
pre-application stage, as early as in the spring of 2005.  Once the Project entered the 
environmental assessment process again in 2005, the EAO issued letters to the Ktunaxa 
Nation Council, Okanagan Nation Alliance and the Shuswap Nation Tribal Council advising 
them about the proposed Project and participation in the environmental assessment review 
and on any likely effects of the Project from their perspective on their asserted aboriginal 
rights and their traditional uses.   
 
Throughout the Project review, all relevant documents were made available to all 
identified First Nations, either by electronic mail, fax or courier/surface mail.   
 
On July 18 and November 8, 2005, during the pre-application stage, the Ktunaxa Nation 
Council, Okanagan Nation Alliance and the Shuswap Nation Tribal Council participated in 
Project Working Group meetings chaired by the EAO to hear presentations on the Project 
and environmental assessment process, as well as the draft section 11 Order and draft 
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Application Terms of Reference.  First Nation Working Group Members who participated in 
the pre-application review stage were asked to provide input to the draft Application Terms of 
Reference, the section 11 Order issued under the Act, Application screenings and the review 
of the Application, Application Addendum and supporting review documents.  
 
Following the acceptance of the Proponent’s Application, the EAO chaired two Project 
Working Group meetings with presentations from the Proponent and opportunities for First 
Nations to provide input on issues and concerns with the Project.  The Ktunaxa Nation 
Council, Okanagan Nation Alliance and the Shuswap Nation Tribal Council attended the 
meetings.   
 
A representative of Shuswap Nation Tribal Council attended the Public Open House on the 
evening of November 8, 2006.  The EAO offered a presentation about the review process 
and the Proponent’s representative provided an overview of the Project and responded to 
questions.   
 
The Ktunaxa Nation Council provided written comments on the environmental assessment 
application on December 23, 2006.  The Okanagan Nation Alliance provided written 
comments on the Environmental Assessment Certificate Application on December 23, 2006.  
The Shuswap Nation Tribal Council provided written comments on the Environmental 
Assessment Certificate Application on February 25, 2007. 

4.5 First Nations Involvement with the Proponent 
During the Project consultations undertaken by the Proponent from 1994 to 1996, all of the 
interested First Nations were members of the Canadian Columbia River Inter-tribal Fisheries 
Commission.  The mandate of Canadian Columbia River Inter-tribal Fisheries Commission at 
the time was to facilitate and coordinate the involvement of its member First Nations in the 
restoration, protection and management of Columbia River basin fisheries and aquatic 
resources.  During this period of the Project, Canadian Columbia River Inter-tribal Fisheries 
Commission worked constructively with the Proponent to assess the potential impacts on 
First Nation rights and interests of Revelstoke Unit 5, and other power projects proposed at 
the time.  The Canadian Columbia River Inter-tribal Fisheries Commission undertook a 
technical review of potential impacts on fisheries and aquatic resources in 1995, and 
coordinated a community process for a number of hydro projects in early 1996.  In a 
September 1996 letter to the Proponent’s President and CEO, the Chair of the Canadian 
Columbia River Inter-tribal Fisheries Commission noted the collaborative efforts that were 
taken to ensure effective involvement of its member nations in the review of these projects, 
and acknowledged the Proponent for taking its members rights, concerns and interests 
seriously.   
 
By mid June 1996, meetings were held with the councils of three of the Ktunaxa Kinbasket 
Treaty Council member bands as well as individual chiefs and councillors, informative 
articles were published in the Ktunaxa/Kinbasket newspaper, a “plain language” information 
package on hydro projects was prepared, and meetings were held with concerned 
individuals and families from the Lower Kootenay, Columbia Lake, St. Mary’s and Shuswap 
bands. 
 
From late January to early July 1996, two community meetings were held – one each in 
south Okanagan and north Okanagan areas.  Meetings were also held with individual 
councillors and presentations were made to the Okanagan Nation Alliance and the 
Okanagan Inter-tribal Natural Resources Committee. 
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The 1995 technical review undertaken by Canadian Columbia River Inter-tribal Fisheries 
Commission involved: 

• Participation in EAO Project committee and subcommittee meetings and workshops. 
• Review and analysis of supporting documents to project applications and project 

reports, including draft mitigation and compensation plans.  
• Providing written comments on these supporting documents.  
• Liaison with Fisheries and Oceans Canada and Ministry of Environment staff on 

fisheries and aquatic resource issues. 
• Reviewing and commenting on EAO project committee draft documents (e.g., 

summaries of outstanding issues, terms of reference for cumulative environmental 
effects assessment). 

 
The major products of the 1995 technical review by Canadian Columbia River Inter-tribal 
Fisheries Commission were “project memos” distributed to member bands and tribal 
councils.  The Project memo from Canadian Columbia River Inter-tribal Fisheries 
Commission recommended that bands oppose the project unless the Proponent agreed to a 
number of conditions. 
 
When the Proponent initiated the environmental assessment review again in 2005, they 
consulted with First Nations to assess the potential effects of the project on asserted 
aboriginal rights and title (Aboriginal interests) as well as assess heritage effects and other 
concerns with the project.  In this regard, the primary purpose was to identify measures to 
avoid, mitigate or, where appropriate, otherwise address or accommodate them. 
 
The Proponent invited First Nations to join the Water Use Planning Core Committee and all 
three Tribal Councils engaged in the Core Committee process by sending technical advisors 
(e.g. from fisheries commissions/ departments).  First Nations were also offered separate 
meetings with the Proponent in the event that First Nations wished further discussions.  In 
addition, the Proponent exchanged information by e-mail, facsimile and telephone, and First 
Nations were notified of all public involvement events, and received copies of all updates 
sent out as part of broader communications activities.  
 
All three First Nations were offered capacity funding to participate in the consultation process 
and obtain technical advice.  Specifics were negotiated separately with each First Nation 
based on current practice and guidelines.  Details of funding arrangements were confirmed 
by written agreement and included project-related meetings with EAO, Core Committee 
Process and meetings with the Proponent, as well as:  

• Outline of the anticipated consultation process 
• Honoraria for meeting preparation and participation  
• Travel expenses 
• Professional expertise (e.g. fisheries) 
• Costs of community consultation 
• Administration  

 
A Capacity Funding Agreement was signed with the Shuswap Nation Tribal Council in  
June 2006, and the Shuswap Band was subsequently added to this agreement in July 2006.  
An Interim Participation and Funding Agreement was signed with the Ktunaxa Nation Council 
in September 2006.  A Capacity Funding Agreement was signed with the Okanagan Nation 
Alliance in September 2006. 
 
While the Proponent focussed on the Project consultations, it remained open to hearing 
concerns about a broader range of interests each First Nation may have regarding the 
Proponent operations or other matters.  These included economic, social and environmental 
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interests as well as those which may relate to potential affects on asserted Aboriginal rights 
and title. 
 
The Proponent has been discussing the concept of developing general protocol agreements 
with each of the Okanagan Nation Alliance and Shuswap Nation Tribal Council that will 
govern how the Proponent and the First Nations deal with each other throughout the 
Columbia region.  The Proponent has entered into specific arrangements with the Ktunaxa 
Nation Council and is committed to the development of such an agreement.  While these 
protocol agreements are not specific to the current Project, working towards those in tandem 
with discussions about the Project is a strong indication of the will of the Proponent and the 
First Nations to develop respectful, long term relationships. 
 
On November 3, 2006, the Proponent provided each of the Ktunaxa Nation Council, 
Okanagan Nation Alliance and Shuswap Nation Tribal Council with: 

• A cover letter 
• A copy of the EAO Public Notice of the November 8 Public Open House 
• Revelstoke 5 Project Update #2, dated November 2006 
• A media release announcing the Public Open House 
• Three hard copies of the Project Environmental Assessment Certificate Application 
• One CD-ROM of the Application 
 

This same set of materials was also forwarded directly to each of the Ktunaxa Nation 
Council, Okanagan Nation Alliance and Shuswap Nation Tribal Council Member Bands 
during the November 3 to 6, 2006 period. 
 
On November 9, 2006 Ktunaxa Nation Council, Okanagan Nation Alliance and Shuswap 
Nation Tribal Council representatives participated in the day long meeting of the Core 
Committee on Revelstoke 5 issues, including the Columbia Water Use Plan Addendum. 
 
Since July 2006, the Proponent has held in-person meetings with Ktunaxa Nation Council 
political leaders, staff and advisers 4 times.  All but one of the discussions took place at the 
Ktunaxa Nation Council’s office in Cranbrook and all meetings involved the CEO of the 
Ktunaxa Nation Council, Rosemary Nicholas, as well as other senior staff.  Discussions at 
these meetings included the following subjects: 

• Potential economic, employment and training benefits arising from the Project. 
• Potential impacts on Ktunaxa Nation Council aboriginal interests including the 

development of a Traditional Use Study.  The Traditional Use Study will better assist 
the Proponent in its identification of Ktunaxa interests. 

• Discussions related to an Impact Management and Benefits Agreement. 
• The Water Use Planning Process for the Columbia, including the Water Use Plan 

amendment relating to the Project. 
• The Proponent’s Archaeological/Heritage Management Plan. 
• Fisheries, wildlife and vegetation impacts. 
• Protocol negotiations which have been underway since September 2006. Funding 

and time commitments have been made by the Proponent for this Project. 
• Ktunaxa Nation Council views on the Project Environmental Assessment Certificate 

Application. 
 
Since July 2006, the Proponent and representatives of the Okanagan Nation Alliance held 
five formal face-to-face meetings, both in Kelowna and Vancouver.  These meetings were 
held:  September 20, October 16, October 25, November 15 and December 21.   
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The meetings covered a broad range of topics relating to the Project and the Water Use Plan 
Amendment, including: 

• Negotiation and finalization of a Capacity Funding Agreement. 
• Potential Impact Management Benefits Agreement relating to the Project. 
• Water Licensing Requirements, including a detailed presentation and meeting 

specifically about economic, employment and training opportunities for Okanagan 
Nation Alliance members and communities arising from the Water Use Plan and 
Amendment. 

• Okanagan Nation Alliance First Nation interests in the affected area.  The Proponent 
also provided funding to the Okanagan Nation Alliance to complete an Aboriginal 
Interest and Use Study, a draft of which was received by the Proponent on 
December 21. 

• Potential protocol agreement between the Proponent and the Okanagan Nation 
Alliance that would set out their relationship in the Columbia Region. 

• Community, tribal and elders meetings.  The Proponent suggested to the Okanagan 
Nation Alliance that it would be prepared to hold and participate in meetings in 
Okanagan Nation Alliance member communities, with political leadership and/or with 
elders and other key community groups or individuals.  The Okanagan Nation 
Alliance is receptive to the Proponent offer and discussions continue towards setting 
up these meetings. 

• Okanagan Nation Alliance strength of claim. 
• Okanagan Nation Alliance review of the Application. 

 
Since July 2006, the Proponent and representatives of the Shuswap Nation Tribal Council 
held three formal face-to-face meetings, both in Kamloops and Vancouver.  These meetings 
were held:  July 12, November 8 and December 13, 2006. 
 
The meetings covered a broad range of topics relating to the Project and the Water Use Plan 
Addendum, including: 

• Finalization of a Capacity Funding Agreement. 
• Potential Impact Management Benefits Agreement relating to the Project. 
• Water Licensing Requirements, including discussions about economic, employment 

and training opportunities for Shuswap Nation Tribal Council members and 
communities arising from the Water Use Plan Addendum. 

• Shuswap Nation Tribal Council First Nation interests in the affected area.  The 
Proponent offered to provide funding to the Shuswap Nation Tribal Council to 
complete a Traditional Use Study to augment, if necessary, the Traditional Use Study 
that the Shuswap Nation Tribal Council completed for the Columbia Water Use Plan. 
As of December 23, 2006 the Shuswap Nation Tribal Council had not decided 
whether to undertake this study. 

• Potential protocol agreement between the Proponent and the Shuswap Nation Tribal 
Council that would set out their relationship in the Columbia Region. 

• Community, tribal and elders meetings.  The Proponent suggested to the Shuswap 
Nation Tribal Council that it would be prepared to hold and participate in meetings in 
Shuswap Nation Tribal Council member communities, with political leadership and/or 
with elders and other key community groups or individuals.  The Shuswap Nation 
Tribal Council is receptive to the Proponent offer and discussions continue towards 
setting up these meetings. 

• Shuswap Nation Tribal Council strength of claim. 
• Shuswap Nation Tribal Council review of the Environmental Assessment Certificate 

Application. 
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The Proponent’s experts on the Project attended the December 13, 2006 meeting to provide 
detailed background information and respond to questions that the Shuswap Nation Tribal 
Council had about the Environmental Assessment Certificate Application.  At this meeting, 
the Shuswap Nation Tribal Council informally offered that they had not identified any major 
issues with the Environmental Assessment Certificate Application. 
 
The Proponent continues to engage in information-sharing, consultations and negotiations 
with the Ktunaxa Nation Council, Okanagan Nation Alliance and Shuswap Nation Tribal 
Council.  The parties are working towards Impact Management and Benefit Agreements with 
respect to the Project and the Proponent has presented formal offers (January 2007) to all 
three Nations.  Negotiations were aimed at an agreement completion date of  
March 15, 2007.  The Proponent continues to seek advice from the First Nations as to 
potential impacts of the Project on Aboriginal interests. 
 
A number of Aboriginal organizations not recognized as First Nations were not consulted 
directly by the Proponent but were included in broader engagement activities if interested 
and contacted as needed.  For example, the Revelstoke Metis Organization asked to be 
included on the Proponent’s Project mailing list to be kept informed about the Project.   

4.6 Traditional Occupation and Current Use of the Area 

4.6.1 Background 
Traditional use is not restricted to archaeological deposits, but also encompasses cultural 
heritage including subsistence use and activity areas, spiritual and ceremonial sites, named 
locations (i.e., place names), cultural landmarks, and other places that do not necessarily 
contain physical evidence of occupation and use, but which are nonetheless culturally 
significant to the First Nations groups involved in the Project review.  Knowledge of 
traditional use flows from experience gained over centuries by the individuals and families 
carrying out those practices. 
 
Important fish food sources for First Nations include the harvesting of chinook and sockeye 
salmon and steelhead in spring, late summer and early fall and trout in spring.  Rainbow trout 
was fished at lake outlets from ice break to mid spring.  Other fish caught throughout the 
year included suckers, kokanee, chinook, rainbow trout, white sturgeon, bull trout, cutthroat 
trout, mountain whitefish, ling cod and northern pike-minnow (squawfish)..  
 
Wildlife reported to have been hunted and trapped in First Nation traditional territories 
include:  

• larger game (grizzly1  and black bear, mule and whitetail deer, elk, moose and 
caribou) 

• fur bearers (beaver, wolverine, marten, muskrat, weasel and others) 
• waterfowl (various species of duck, American coot and Canada geese)  

 
Bouchard and Kennedy summarized available ethnographic information noting places of 
cultural significance in the Arrow Lakes Region including from the Mica Dam downstream 
past Revelstoke to Nakusp and beyond.  Places noted include the Big Eddy area and a 
former Lakes village site located at the mouth of Tonkawatla Creek (across from the town of 
Revelstoke), which is noted as a trading, trapping, hunting, berry picking and salmon-fishing 
centre.  This location is also noted in relation to archaeological values.  Bouchard and 
Kennedy identified McAlpine Island (adjacent to Revelstoke) as a former Lakes encampment 
site, and discuss the significance of the Illecillewaet River, Beaton, Arrowhead, Galena Bay 
                                                  
1 Members of the Ktunaxa Nation did not traditionally hunt grizzly bears 
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and other sites further south along the Arrow Lakes.  The area from Cranberry Creek (near 
Shelter Bay) north to Mica Dam, was described as an area of traditional importance to the 
Secwepemc (Shuswap) Nation and, in particular, the Splatsin (Spallumcheen) People.   
 
Listed below are selected area plants that are of importance to First Nations: 

• Western Red Cedar (Thuju plicata) 
• Black Cottonwood (Populus trichocarpa) 
• Pacific Yew (Taxus brevifolia) 
• Beaked hazelnut (Corylus cornuta)  
• Highbush and lowbush cranberry (Viburnum opulus and V. edulis) 
• Devil’s Club (Oplopanax horridus) 
• Oregon Grape (Mahonia aquifolium) 
• Red Osier Dogwood (Cornus stolonifera) 
• Currents and Gooseberries (Ribes spp.) 
• Cow Parsnip (Heracleum lanatum) 

  
The Project area above and below the existing Revelstoke Dam is reported to have been 
used by First Nations for traditional purposes; however, there is little documentation of 
Aboriginal presence in the study area.  The Columbia River was likely an important water 
transportation and access route to traditional harvesting areas for wildlife, fish and plants.  
Both the land and water routes that would be taken by the proposed Project traverse 
important areas of subsistence activities for a number of First Nations.  The number of 
overlapping traditional territories asserted by the Ktunaxa, Okanagan and Secwepemc 
(Shuswap) Nations in this area attests to the importance of the Columbia River and 
Revelstoke area surrounding the Project location as important to the health and well being of 
the First Nations peoples in this region.  It is also important to note that the Project lies within 
an area that was traditionally used by the “Lakes” people who moved from British Columbia 
to the United States during the middle of the 19th century and for which the Province lacks 
information for any claim that there is a communal group in British Columbia which would 
qualify as an “aboriginal peoples of Canada” within the meaning of section 35(1) of the 
Constitution Act 1982.   
 
The fluctuating salmon carrying capacity of the upper Columbia River is postulated to have 
strongly affected the character and intensity of pre-contact human inhabitation.  This may be 
especially true of the contact period, which was contemporary with the latter part of the Little 
Ice Age.  There is a notable paucity of documentation of aboriginal presence in the study 
area, which undoubtedly is a reflection of the rugged topography and heavy snowfall 
compared to areas to the west, east and south.  Correlative to this, the study area was at the 
edges of the territories of three distinctive cultural groups who inhabited those areas: the 
Okanagan, Ktunaxa, and Secwepemc respectively. 
 
At the time of European contact, the subsistence territories of the Shuswap and Ktunaxa 
overlapped in the northern Selkirk Trench with that of Okanagans who travelled eastward 
from the Okanagan Valley across the Monashee Mountains.  However, the primary 
inhabitants of the Selkirk Trench at this time were another Okanagan group, the Sinixt or 
Lakes, a northward extension of Okanagan-speakers distributed along the mainstem and 
tributaries of the middle Columbia River.  Historical records indicate that the Sinixt were 
focused on Kettle Falls during the contact period and even over-wintered there.  The major 
villages were located along the Columbia River not far north of Kettle Falls at the southern 
edge of their subsistence territory.  Prior to the middle of the 19th century, however, the 
Sinixt were centred further north in the Columbia Valley (north of Castlegar).  The ethno 
historic records indicate that their subsistence quest took them up the Columbia to the 
vicinity of its Big Bend, but they reportedly did not over-winter beyond Revelstoke.  
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It is apparent that there is considerable overlap and even confusion in the ethno historic 
literature regarding the identities of the aboriginal occupants of the Revelstoke area.  Given 
that all groups intermarried (the historically known Arrow Lakes Band who had a reserve at 
Oatscott near Burton consisted of Ktunaxa and Secwepemc in addition to Sinixt and their 
Okanagan relatives) and also considering the effects of depopulation by disease and the 
adverse climate of the Little Ice Age, the Proponent has noted that the ethno historical record 
cannot be considered as a reliable indication of pre-contact human occupancy of the study 
area.  

4.6.2 Ktunaxa Nation Council 
The Ktunaxa are referred to in the literature under a variety of names including the Kootenay, 
Kutenai, Cootenaha, Lakes, Flatbow and others.  In British Columbia the Ktunaxa territory 
covers approximately 70,000 square kilometres of south-eastern British Columbia commonly 
known as the Kootenay region of British Columbia.  The Ktunaxa is a cultural isolate 
meaning the language is related to none other.  The Lower Ktunaxa led a life that was 
oriented towards the usage of the Kootenay and Columbia River systems. 
 
The Ktunaxa comprised four geographically and linguistically distinct subdivisions centred on 
the Kootenay River.  One band, however (the Qatmuk’nek), wintered at the Columbia River’s 
headwaters in the Rocky Mountain Trench and travelled westward via the Toby – Glacier 
Creek / Lardeau River corridor for summer fishing in the Selkirk Trench.   

4.6.3 Okanagan Nation Alliance 
According to the Okanagan Nation Alliance the Project is located within the boundaries of the 
Interior Salish linguistic division.  The Okanagan people use the term “Nsyilxcen” to refer to 
those people that speak the Interior Salish dialects.  The term Nsyilxcen means the 
Okanagan, Sinixt and Colville Indians collectively.  These groups consider themselves 
related to one another and they all share an interest in the study area.  
 
According to the Okanagan Nation Alliance the Nsyilxcen have occupied their traditional 
territory and have made reference to their occupation of the land and the utilization of its 
resources.  The northern area of their territory is just north of Mica Creek, the eastern 
boundary is Kootenay Lake, the southern boundary extends to the vicinity of Wilbur, 
Washington, and the western border extends into the Nicola Valley.  The Nsyilxcen people 
hunt in their traditional territory, including the Arrow Lakes and Columbia River area.  
 
The Okanagan Nation Alliance states that the area around Revelstoke Dam is part of 
Nsyilxcen territory and the Nsyilxcen people have social and economic interests in this area.  
Land and aquatic resources are used for the well-being and livelihood of the Nsyilxcen 
people.  Plant foods, land animals, fish, fresh water and natural resources provide dietary 
needs, medicines, and materials used for the manufacture of goods.  

4.6.4 Shuswap Nation Tribal Council  
 
The Secwepemc are centred on the Thompson and middle Fraser drainages, but their 
subsistence territory also included part of the big bend of the Columbia River.  The Kinbasket 
Band occupied part of the Rocky Mountain Trench at the Columbia’s headwaters. 
 
Comments from the Shuswap Nation Tribal Council on the Application stated that based on 
evidence from their elders that they have always lived in, hunted, trapped, fished and used 
the Revelstoke Dam area.   
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In the upper Columbia Region (the area north of Revelstoke and south to Fostall Creek) 
members of the Little Shuswap Indian Band noted that, “although contemporary Secwepemc 
people still use portions of the study area for hunting, there is virtually no fishing conducted 
in the area.” 

 4.7 Potential First Nations Issues and Concerns 
First Nations have raised questions and comments at Project Working Group meetings in 
connection with the technical review in matters such as, fish entrainment, white sturgeon 
spawning and incubation, erosion, and bird nesting.  
 
The Ktunaxa Nation Council and the Okanagan Nation Alliance provided written comments 
on the Application on December 22, 2006 and December 23, 2006 respectively.  The 
Proponent responded to the comments on January 22, 2006.  In regard to the Proponent’s 
responses, comments were received from the Ktunaxa Nation Council on February 12, 2007 
and February 16, 2007 and Okanagan Nation Alliance on February 12, 2007.  The 
Proponent responded to the comments on March 9, 2007.   
 
Issues of concern to the Ktunaxa Nation Council were entrainment of fish and the 
implementation of a baseline entrainment monitoring program, evaluation of impacts on 
white sturgeon spawning habitat, mitigation and compensation commitments for nesting 
birds, and the monitoring of winter flows on cultural heritage sites. 
 
Issues of concern to the Okanagan Nation Alliance were increased river levels causing 
increased bank erosion rates, increased fish entrainment, flow changes on white sturgeon 
spawning and egg incubation, increase in fish stranding, increases on peak flow velocities on 
fish and fish habitat and impacts on archaeological and cultural resources.  
 
The Shuswap Nation Tribal Council provided written comments on the Application on 
February 19, 2007.  The Proponent responded to these comments on March 9, 2007. 
Issues of concern to the Secwepemc First Nations were environmental benchmarks for 
triggering Columbia River Water Use Plan changes, monitoring all aspects of the Project 
operation, cumulative impacts on bank erosion, cultural effects, fishing, wildlife, archaeology, 
vegetation, water resources, water quality and traditional use sites.   
 
First Nations would also like to see long-term employment and/or economic benefits as a 
result of the Project and also impact management and benefit agreements.     
 
The analysis of First Nations traditional and current uses in the area of the project and 
assessment of Project impacts on these uses takes into consideration mitigation and 
Proponent commitments to avoid or reduce impacts. 

4.8 Summary and Conclusions 
Construction and operational activities associated with the Project are not expected to 
negatively affect First Nations’ ability to continue to carry out traditional, cultural and 
subsistence practices.   
 
Operation of the Project could result in residual impacts on First Nations interests.  These 
potential impacts are related to potential for increased entrainment of fish species, white 
sturgeon spawning and egg incubation success, and erosion of unidentified archaeological 
sites.  Entrainment impacts will be mitigated or compensation measures developed through 
BC Hydro's Fish Entrainment Strategy and the Proponent's Table of Commitments 
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(Appendix C).  Potential incremental effects on white sturgeon will be mitigated through 
implementation of a comprehensive adaptive management plan that includes extensive 
monitoring and assessment studies.  Archaeology inventories for the Project area will be 
undertaken through the Columbia River Water Use Plan, and based on those inventories the 
Proponent will be working with First Nations and the Archaeology Branch of the Ministry of 
Tourism, Sports and the Arts to jointly develop a management plan and mitigation measures.  
Therefore, any potential significant impacts on the First Nations’ asserted aboriginal rights 
and interests will be adequately mitigated and the Project will not adversely affect the ability 
of First Nations to continue to exercise any such rights in the area of the Project. 
 
The Proponent provided capacity funding and made available $30,000 to each First Nation to 
support traditional use study programs related to this Project and another project.  In addition 
a First Nations training and employment program has been implemented in advance of 
Project construction.  The Proponent has also made benefit agreement offers to the First 
Nations, however, the amount is not known.   
 
In response to comments made by the First Nations further commitments were made by the 
Proponent including: 

• Amending commitment number 56 to include impacts to breeding and migratory birds 
and their associated habitat.  The Proponent will commit to holding discussions with 
agencies and working with First Nations to develop appropriate mitigation and 
compensation options and implementing agreed to options in the event that Project 
specific monitoring programs, or Columbia River Water Use Plan related monitoring 
programs for the Project, indicate a measurable negative effect of the Project on 
breeding and migrating birds and associated habitat, amphibians, water quality, fish 
or other Valued Ecosystem Components.  BC Hydro will involve First Nations in the 
development, implementation, and reporting of this work. 

• Further amending commitment number 56 for known amphibian breeding locations if 
measurable negative impacts are observed associated with the Project as a result of 
comprehensive monitoring programs. 

• Adding a new commitment number 57 for a mid-Columbia burbot winter spawning 
program to examine burbot spawning movements, both pre and post Project. 

• The Proponent commits to involve First Nations in the development and 
implementation of the BC Hydro Fish Entrainment Strategy for the Project. 
(Commitment number 50). 

• The Proponent commits to developing and implementing the BC Hydro Fish 
Entrainment Strategy to assess risks, magnitude of impact and develop and 
implement appropriate management actions to mitigate entrainment impacts 
associated with the Project (Commitment number 58). 

• The Proponent commits to maintaining the Revelstoke and Mica operations as the 
highest priority within the BC Hydro Fish Entrainment Strategy. 

 
The Proponent has also committed to maintaining a high level of integrity to environmental 
communications and reporting throughout the extent of the Project and key members of the 
Proponent’s team, including the Environmental Monitor, will have specific responsibilities for 
reporting to First Nations representatives on aspects of environmental performance and 
compliance. 
 
The process of notifying and consulting with the First Nations about the Project has complied 
with the requirements outlined in the section 11 Order for this Project issued to the 
Proponent.  All issues raised by the First Nations during the review, which deemed to be 
within the scope of the environmental assessment review, have been considered in the 
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review process and the documents generated as part of the review reflect this iterative 
process. 
 
During the environmental assessment review, the EAO and Fisheries and Oceans Canada 
have considered the: Application; meetings with First Nations and the EAO and Responsible 
Authorities; First Nations comments on the potential effects of the Project; responses by the 
Proponent and government agencies; and discussions during the Project Working Group 
meetings.     
 
Provided the Proponent implements the actions described in the Proponent’s Table of 
Commitments in Appendix C of the joint provincial Assessment Report and federal Screening 
Report, and that if approved, EAO is satisfied that the First Nations will be able to practice 
their asserted rights in the area of the Project and that the likelihood of significant adverse 
effects on the current use of lands and resources for traditional purposes is low.  These 
commitments seek to balance the ongoing importance of the site to the First nations and the 
future potential interests of the First Nations, with the current needs of the Project and the 
opportunity to contribute to satisfying the continuing and growing need for power production.        
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PART B – REVIEW OF THE APPLICATION 
1. CONSIDERATION OF POTENTIALLY SIGNIFICANT PROJECT 

EFFECTS 
To address the potential environmental and social impacts of the Project, the impact 
assessment followed a process that recognizes and builds on the history of project-related 
engagement and studies undertaken in the mid 1990s, the Water Use Planning process and 
consultation undertaken in recent years.  The Proponent indicated that this approach was the 
most efficient process, providing a framework for ensuring comprehensive review of issues 
with early identification of concerns of greatest importance to regulatory agencies, First 
Nations, stakeholders, and the public. 
 
Most of the issues related to the Project were identified through earlier public consultation 
and assessed as part of the Proponent’s initial application in 1994 for regulatory approval of 
the Project (Evaluation of the installation of Unit 5 at Revelstoke Generating Station, 1994).  
These issues have since been screened and assessed by the Revelstoke Unit 5 Project 
Core Committee and its Environment and Community subcommittees as part of the 
Proponent’s current application process.  Much of the work of these committees has built on 
outcomes of the Columbia River Water Use Planning Process.  
 
Federal agencies involved in the environmental assessment agreed to utilize the outcomes 
of the Columbia River Water Use planning process in the assessment of mitigation and 
follow-up program elements that the Proponent has agreed to implement (as stated 
previously in Section 1.3 of this report).   

1.1 Information Considered 
In conducting the environmental assessment for this Project, EAO, Fisheries and Oceans 
Canada and review participants considered a range of information.  During the course of the 
environmental assessment review the following information was also considered: 
 

• Correspondence between EAO and the Proponent; 
• Provincial government agencies’ comments and submissions; 
• Responsible / federal authorities’ comments and submissions; 
• Local government comments and submissions; 
• Information provided through the Revelstoke Unit 5 Core Committee review process; 
• First Nations’ comments and submissions; 
• Public comments and submissions; 
• Proponent’s responses to received comments and submissions; and, 
• Proponent’s baseline and impact studies. 

 
All information considered during the course of the Project’s environmental assessment 
review process is available on the EAO website (www.eao.gov.bc.ca), accessible under the 
Revelstoke Unit 5 Generation Project.  In addition, the federal Responsible Authority for the 
Project will place the relevant documentation on the Canadian Environmental Assessment 
Registry. 
 
The development of conclusions and recommendations presented in this report are based on 
the review of information considered to be components of the overall Application and 
includes the Proponent’s Table of Commitments (see Appendix C) and proposals for 
monitoring requirements and mitigation measures. 
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Environmental Assessment Methodology 
 
The following six-step process has been used by the Proponent to ensure that the Project 
components and setting are adequately described and environmental effects assessed so 
that the residual effects could be identified: 
 
Step 1.  Describe the Project activities. 
Step 2.  Identify and describe the existing environment that will be affected (baseline 

conditions). 
Step 3.  Identify and describe the impact of Project-environment interactions, also known 

as potential environmental effects (include construction and operation). 
Step 4.  Describe the mitigation measure(s). 
Step 5. Identify any residual environmental effects after mitigation measures are applied. 
Step 6.  Determine the significance and likelihood of residual effects after mitigation 

measures are applied. 
 
Consideration of Potential Effects 
 
The potential direct, indirect and cumulative effects of the Project have been described by 
the Proponent in the Application.  The Proponent was required to respond to issues identified 
by government agencies, First Nations, and the public where these comments were within 
the scope of the assessment. 
 
The Proponent’s Application and their responses to agency, First Nation and public 
comments and consultation measures provide the Proponent’s assessment of environmental 
effects, proposed mitigation measures, and proposed commitments to minimize or mitigate 
possible significant effects, as required in the Approved Terms of Reference for the Project. 
 
The Application for the Project has been organized and structured consistent with the 
Approved Terms of Reference.   

1.2 Basis of the Review 
A range of issues were raised during the review of the Application by the public, First Nations 
and government agencies.  This Assessment Report focuses on issues associated with 
potential effects of the Project that required additional information or new commitments from 
the Proponent to be considered as satisfactorily addressed.   
 
The text of the Assessment Report also focuses on issues associated with potential effects 
of the Project, and the Proponent’s responses (Appendices A and B) to them that are 
relevant to the decision regarding issuance of an Environmental Assessment Certificate.   

2. ISSUES OVERVIEW 
The review of the Application identified potential effects on the environment, public health, 
socio-economic conditions, navigable waters, and First Nations interests.  The review also 
considered a number of specific CEAA requirements. 
 
Key issues that were raised and adequately addressed by the Proponent during the review 
included: 
• The recognized lack of comprehensive, long-term baseline monitoring data regarding 

various environmental issues; 
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• The need for a defined future mitigation strategy to respond in the event that proposed 
monitoring programs identify incremental impacts directly related to the Project; 

• The potential for increased flow and altered timing of flow releases to accelerate ongoing 
erosion of banks above the armoured channel; 

• The potential for increased fish entrainment at Revelstoke Dam resulting from the flow 
through an additional intake; 

• The potential for increased flow and altered timing of flow releases to impact recovery 
plans for White Sturgeon; 

• The potential for increased flow releases to cause changes in fish productivity in the 
Revelstoke reservoir (e.g., by increasing the flushing rate, decreasing the residence time, 
and increasing the frequency of draw down); 

• The potential for increased flow and altered timing of flow releases to impact biomass 
and vigour of permanent vegetation within the drawdown zone below the Revelstoke 
Dam including potentially reduced opportunities to further establish shoreline vegetation 
downstream of Revelstoke Dam; and, 

• The potential for increased flow and altered timing of flow releases to impact bird and 
other wildlife habitat through vegetation stress, flushing of insect food, direct and indirect 
mortality, elimination of nesting opportunities, reduced access to habitat and decreased 
feeding opportunities. 

 
Specific CEAA requirements considered during the review of the Application and Addendum 
included consideration of alternative means of undertaking the Project, effects of the 
environment on the Project, accidents and malfunctions, cumulative environmental effects, 
and the significance of residual effects. 

3. ENVIRONMENTAL EFFECTS 
In the Proponent’s Application, each potential project and valued ecosystem component 
interaction was evaluated according to various impact attributes.  These attributes were 
based on available information such as the status and characteristics of the resource and the 
nature of the project activity/disturbance.  These included: 
• Direction: the long-term trend of the effect (i.e., positive, neutral, negative) 
• Magnitude: the amount of change in a measurable parameter or variable relative to 

baseline conditions (i.e., low, moderate, high).  As this is unique for each resource 
component, definitions of magnitude vary for each component. 

• Geographic Extent: the area within which an effect of a defined magnitude occurs (i.e., 
site, local, regional). 

• Frequency: the number of times during a project or a specific project phase that an effect 
might occur (i.e., occurs once, occurs rarely at sporadic intervals, occurs on a regular 
basis and at regular intervals, continuous). 

• Duration: the period of time required for a resource component to return to its baseline 
condition, or for the effect to be no longer measured or otherwise perceived (short term, 
medium term, long term).  As this is unique to each resource, definitions of duration may 
vary for each component but typically are defined as effects are measurable for <1 year, 
1-5 years, or >5 years. 

 
Based on the nature and extent of the project effect, conclusions were made as to whether 
the effect would have a negligible, low, moderate or high impact on the valued ecosystem 
component.  
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Negligible The project effect is not expected to have a measurable or detectable impact on 

the population or resource 
Low The project effect is expected to result in subtle environmental changes that are 

likely measurable or detectable but would not constitute or result in a population 
effect 

Moderate The project effect is expected to result in a measurable change in the 
population or resource that would be of potential ecological significance 

High The project effect is expected to result in a measurable change in the 
population or resource that would be of significance to ecosystem structure and 
function 

Unknown The impact can not be determined due to inadequate baseline information or 
uncertainty about the nature and extent of the project effect 

3.1 Hydrology 
Hydrology components are discussed in Sections 6.1 of the Application.   

3.1.1 Project Effects  
The temporal scope of the hydrology assessment for the Project encompasses both the 
construction and operational phases of the Project.  The assessment included consideration 
of potential changes in reservoir elevations and dam discharges over the entire Columbia 
River system from Kinbasket Reservoir downstream to the lower Columbia River as far as 
the Canada/United States border. 
 
During the construction phase, Revelstoke Dam would maintain current operations with the 
four existing units.  As a result, no changes in reservoir water levels, river levels or dam 
discharges are expected to occur due to the construction of the Project. 
 
In Kinbasket Reservoir, there are only minor differences in elevations with four and five units 
discernible during the month of October and, to a lesser extent, during June and July.  There 
will be a minor change in Kinbasket Reservoir in operation with the addition of the fifth unit at 
Revelstoke under a range of inflow hydrologic conditions. 
 
As the Project would continue to strive for hydraulic balance, the increased discharge 
capacity with the addition of the Project would lead to minor changes in Mica Dam 
discharges.     
 
The Project at Revelstoke Dam would not change the overall operating regime of the facility.  
It would continue to operate as a daily peaking plant, maximizing generation during the day 
when electricity demand and the value of power is the greatest and minimizing use of water 
at night during the low load hours.  
 
In the Revelstoke Reservoir, a comparison of operations with four and five units at 
Revelstoke Dam shows that reservoir elevations generally overlap across all months, with 
only minor differences discernible during the month of December and April to mid May due to 
the additional discharge capacity with the Project.  In winter when local inflows are low, the 
hydraulic imbalance between Mica and Revelstoke could cause Revelstoke Reservoir to be 
lowered more during the heavy load hours to meet higher firm load, with the reservoir then 
refilling during the light load hours.  This could result in increased daily fluctuations of up to 
about 20 cm during this time of year.  During the spring period, Revelstoke Reservoir could 
be drafted lower in late April to capture a higher market value, with water (of lower value) 
refilling the reservoir in May.  With the additional generating capacity of the fifth unit, this 
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could cause an additional drawdown of the reservoir by up to 40 cm.  During the summer 
freshet period, there is little difference in median reservoir elevations between 4- and 5-unit 
operations, as high local inflow to the Revelstoke reservoir maintains the balance between 
the Mica and Revelstoke facilities.  
 
A comparison of average daily elevation of Revelstoke Reservoir under operations with four 
and five units shows that, in an “average” water year, the frequency of experiencing 
moderate drawdown (i.e., 572.5 m) would be higher with five units than four due to the 
increased hydraulic imbalance between the Mica and Revelstoke facilities.  However, the 
frequency of experiencing low drawdowns (i.e., 572 m or less) would be less with the Project.   
 
There would be minimal flow velocity changes in Revelstoke Reservoir or at the power 
intakes on the reservoir as a result of the Project.  The mean, or average, flow velocity in 
Revelstoke Reservoir is approximately 0.02 m/s.  Within the forebay, flow velocities can 
reach 3.7 m/s depending on reservoir elevation.  Although there would be a greater 
discharge capacity at Revelstoke Dam with the five units, the width of the withdrawal area 
would be widened to accommodate the unit and, consequently, velocities would remain 
essentially unchanged. 
 
There will be a discernible difference in discharge from Revelstoke Dam with five units as 
compared to four units.  Specifically, discharges would generally be higher than the existing 
maximum plant discharge during periods of high energy demand (e.g., in winter) due to the 
increased discharge capability of the plant with the fifth unit.  Over the 10-year simulation 
period, this would occur about 9-19 % of the time.  There would also be a general increase in 
the frequency of low average daily discharge during periods of lower energy demand (e.g., at 
night) due to the use of the fifth Unit during times of higher demand (e.g., during the 
evening). 
 
Due to a general increase in the frequency of higher daily flow releases from Revelstoke 
Dam with the Project, there would be a corresponding rise in average daily peak river levels 
in the tailrace immediately downstream of the dam.  It is predicted that average daily peak 
levels could increase by 0.5 m to 0.6 m.  The magnitude and extent of this change would 
vary throughout the year, depending on the elevation of Arrow Lakes Reservoir.  
 
Using the hydraulic model for the mid Columbia River (Revelstoke Dam tailrace downstream 
37 km to Arrow Lakes Reservoir), the results show that there would be a greater flow 
variation due to higher peaks from the Project during the peak power demand months (winter 
and summer).  During the shoulder months (October, March and April), flow variation would 
be less with five units operating relative to four units due to reduced peaking operation at the 
Revelstoke Dam. 
 
The effects on water velocity on the Columbia River can be summarized into two key points: 
• The average channel velocity would increase slightly under maximum flow with five units 

compared to maximum flow with four units.  Between Revelstoke Dam and the 
confluence with the Jordan River (6 km downstream), velocity is far more responsive to 
changes in discharge due to the reach being relatively narrow and confined.  The 
Jordan-Illecillewaet reach (6-12 km downstream) is wider and less confined, which leads 
to a lower sensitivity of velocity change to discharge. 

• The average channel velocity under maximum flow conditions would diminish with 
increasing Arrow Lakes Reservoir elevation.  Channel velocity is driven by water surface 
elevation, which is a function of both dam discharge and the elevation of Arrow Lakes 
Reservoir.  At high reservoir elevations (436-440 m), the lower sections of the river are 
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not as responsive to discharge due to the backwatering effect of the reservoir, which 
results in a wider river channel and reduced velocities.  

 
Due to greater efficiency of the fifth unit and increased discharge capability of the plant 
(approximately 60,000 to 75,000 cfs; ), it is predicted that there would be an increase in the 
frequency of high flows relative to the current maximum discharge.  Over the 10-year 
simulation period, it is predicted that flows would exceed the 60,000 cfs 9-19 % of the time.  
This would occur at various times throughout the year, but primarily during peak load periods 
in the winter and summer months.  In any given day, flows in excess of current maximum 
discharge (i.e., with four units operating) could occur over short periods of time. 
 
With the Project, water usage/energy generation would be shifted to the extent possible from 
lower priced periods to higher priced periods to meet demand and to take advantage of the 
price margin.  As a result, there would be shorter periods of time when the discharge is at the 
minimum flow (5,000 cfs) and longer periods when discharge would be higher than the 
minimum flow. 
 
A comparison between four and five unit operation in a representative average, wet and dry 
year was completed, and the results illustrate the same general trend where only a very 
minor change in operation of Arrow Lakes Reservoir would be expected to occur with the 
Project across a range of inflow conditions.  The reservoir would continue to be operated 
within the normal operating range 
 
There would be negligible differences in Keenleyside Dam discharges under operation with 
five units relative to four units across a range of hydrological conditions.  

3.1.2 Issues Raised and Proponent Response 
No issues were raised with respect to the hydrological impacts. 

3.1.3 Conclusion 
During the environmental assessment review of the Project, the EAO and Fisheries and 
Oceans Canada have considered: 
 

• The Proponent’s Application under BCEAA; 
• The assessment collectively carried out by the multi-disciplinary advisory working 

group comprised of federal and provincial government agencies, local governments, 
First Nations, with input from the public (as outlined in Part A, section 3 – Information 
Distribution and Consultation, Appendix A – First Nation and Agency Issues Raised 
and Proponent’s Responses, and Appendix B - Public Issues Raised and 
Proponent’s Responses); 

• Information provided through the Revelstoke Unit 5 Core Committee review process; 
• The Proponent’s responses to issues raised (Appendix A – First Nation and Agency 

Issues Raised and Proponent’s Responses, and Appendix B - Public Issues Raised 
and Proponent’s Responses); and, 

• The Proponent’s Table of Commitments, as updated in Appendix C. 
 
Based on the information in this Report, provided that the Proponent conducts the mitigation 
as indicated above and implements the actions described in the Commitments listed in 
Appendix C, EAO and Fisheries and Oceans Canada are satisfied that the Project is not 
likely to result in significant adverse environmental effects in regards to hydrology impacts. 
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3.2 Shoreline Stability 
Shoreline stability components are discussed in Section 6.2 of the Application.   

3.2.1 Project Effects 
Changes in channel morphologic development and shoreline stability pre and post 
construction of Keenleyside, Mica and Revelstoke Dams were investigated from reviews of 
past studies, quantitative analysis of aerial photography and one-dimensional hydraulic 
modelling.  The study area for assessing potential impacts of the Project on shoreline 
extends over a distance of roughly 55 km between Revelstoke Dam and Shelter Bay on 
Upper Arrow Lakes Reservoir.  
 
The Columbia River can be divided into two distinct reaches.  The first reach extends from 
Revelstoke Dam to the confluence of the Jordan River near Revelstoke.  The channel is 
narrow and sinuous, and is confined by bedrock and glacial-fluvial terraces.  There are no 
islands and only a few small lateral bar deposits.  
 
In the second reach, from Jordan River to Akolkolex River, the channel widens, the gradient 
declines and sediments transported through the upstream reach become deposited as 
critical shear stress declines.  The reduction in bed material size parallels the downstream 
decline in gradient, although hydraulic modelling indicates that sediments were mobilized 
during higher flows prior to regulation.  Overall, this reach exhibits a fairly uniform, irregularly 
sinuous channel with numerous large islands that split the flow and large bars and bar 
assemblages.  This type of channel is characteristic of‘wandering channel morphology’, 
which is common in mountainous regions of Western North America.  The flats above this 
channel comprise the former floodplain which is subject to active erosion.  The Proponent’s 
dust control program has stabilized the area except for the eroding bank/channel interface 
and lower portions, the target of rye grass seeding and willow planting in the spring.  As this 
material erodes, the banks tend to steepen, further increasing erosion.  
  
During the construction phase, Revelstoke Dam would maintain current operations with the 
four existing units.  As a result, no changes in reservoir water levels, river levels or dam 
discharges are expected to occur.  Therefore, no impacts to shoreline stability are expected 
or anticipated during construction and installation of the Project. 
 
During the operational phase, the addition of the Project would increase the average bed 
shear stress down to the Jordan River confluence near km 6, and less so over the reach 
from km 8 to km 25 where much, but not all, of the permanent vegetation and associated 
high value wildlife habitat occurs.  The incremental increases in bed shear would not be 
sufficient to produce transport conditions on the gravel-sized sediments in the reach.  Since 
the peak flows associated with the Project are well below the threshold for general bed load 
transport of the armour layer, no significant channel scour is expected to occur.  Pre-
regulation flows were much larger and have armoured the channel against subsequent 
reduced flows. 
 
The Application indicates that the overall impacts of the proposed development on river-bed 
scour and degradation are expected to be negligible.  No new general channel instability or 
channel avulsions are expected to develop in response to the incremental change in flow 
associated with the Project.  The main effect of adding a fifth unit would be to flush sand and 
fine gravel (less than 8 mm) further downstream towards Arrow Lakes Reservoir.  It is 
expected this would be most noticeable in the reach between km 12 to 20 downstream from 
the dam.  The present bed material in the channel may become more armoured, as the finest 
gravel is winnowed out of the coarse surface layer. 
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The incremental effect of adding a fifth unit on bank instability is expected to be low.  This 
assessment was based on two factors: 
(1) The overall pattern of water levels in Arrow Lakes Reservoir would not be significantly 

altered by the modified operations.  The Proponent’s studies indicate that impoundment 
of this reservoir due to construction of Hugh Keenleyside Dam has been the main factor 
governing bank instability in the study reach; and, 

(2) The regulated flows and low sediment input would prevent gravel bar accretion and limit 
further channel shifting and migration. 

 
Adding a fifth unit at Revelstoke Dam would increase the hydraulic forces acting on the river 
bank, which could increase the potential for erosion of the river banks, particularly if they are 
already in an unstable or failing condition.  This could result in the increased removal of 
slumped, fine grained sediments that have accumulated at the base of unstable or over-
steepened river banks.  In addition, an increase in water level fluctuations by up to 0.5 m 
would increase the height of the bank that is exposed to potential erosion.  This effect would 
be greatest upstream of the Highway Bridge.  The effect would decrease with distance 
downstream, and would become more difficult to detect farther than 18 km downstream of 
the dam (near Begbie Creek).  
 
Increased water level fluctuations and increased shear stresses on the banks would tend to 
increase rates of bank erosion at existing unstable bank sections.  However, given the low 
intensity of the shear stresses, the magnitude of the impacts is also expected to be low.  It is 
unlikely that the incremental change in bank retreat would be detectable from conventional 
air photo measurements over short- to medium-term timescales. 
 
In the reach upstream of the Illecillewaet River confluence, the main current would remain 
against the left bank downstream of the golf course, which is protected by a combination of 
erosion resistant terraces, rock hardening and a diagonal weir.  No new sediment 
accumulation is expected to occur that could promote channel shifting, or rapidly 
accelerating bank erosion rates.  General scour is expected to be very minor since the 
threshold for general bed load movement would not be exceeded.  However, the elevation 
range on the bank that is exposed to flows would increase, which could promote further 
“unravelling” and slow removal of loose bank materials. 
 
The water level fluctuations and shear stress changes associated with the Project operations 
would become noticeably smaller downstream of the Highway Bridge.  Since gravel 
accumulation in channel bars is expected to be very low, the primary driving force that 
initiates new bank erosion would be absent.  Therefore, no new channel shifts or avulsions 
are expected to develop.  However, slow, progressive erosion would continue at fine-grained 
river banks that are presently over-steepened and unstable.  The increase in sediment 
transport capacity due to the Project would promote removal of the slumped fine material, 
potentially reducing the stability at the toe of some slopes.  The rate of bank retreat is 
expected to be in the order of 1 to 2 m/year at actively eroding sites, which is comparable to 
rates observed previously.  This effect would be experienced mainly in the reach between 
the Highway Bridge down to Griffiths Creek (15 km below the dam). 

3.2.2 Issues Raised and Proponent Response 
Department of Fisheries and Oceans Canada noted that erosion mitigation measures must 
recognize the value for fish habitat as well.  They also noted that erosion monitoring of two 
test sites will not be appropriate to monitor erosion within the entire Revelstoke reach.  
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The Proponent responded that the shoreline measures around the Golf Course and in other 
areas has been sent to the technical working group of the Upper Columbia White Sturgeon 
Recovery Initiative for their input.  A more detailed plan will be made available.  The 
Proponent has committed to developing and implementing a bank erosion protection, 
monitoring and mitigation program to identify and address current and future shoreline 
erosion concerns attributable to the Project downstream of Revelstoke Dam (Revelstoke Golf 
Course, and mid Columbia River between Trans Canada Highway bridges and Begbie Creek 
at two selected test sites).  The monitoring will also include a winter component.  In addition, 
there will be flights occurring six times over a 10 year period to monitor long-term erosion 
rates. 

3.2.3 Proposed Mitigation and Residual Effects 
The Proponent will implement a monitoring and mitigation program that is expected to 
identify current and future shoreline erosion concerns downstream of Revelstoke Dam.  Sites 
identified as ‘high priority’ would be subject to a pilot monitoring and mitigation project to test 
the effectiveness of various bank protection measures.  As not all sites that may experience 
shoreline erosion following completion of the Project would be targeted for protection, some 
residual impacts are expected to occur, although their effect on shoreline erosion is likely to 
be low.   
 
In addition, the golf course and two riverside properties north of the golf course are expected 
to require bank protection.  Previous studies recommended installing a riprap revetment.  It 
was concluded that bank protection is required along 1,400 m of shoreline.  At present,  
460 m is unprotected and 960 m is covered with rock but was judged to be inadequate to 
withstand flows greater than 2,000 m3/s.  It was concluded that only after the unprotected 
areas have been armoured should the existing riprap be upgraded.  Class I riprap (300 mm 
nominal size) was recommended for the protection.  Use of woody debris and engineered 
log-structures could also be added to this protection to supplement the use of riprap to 
minimize environmental impacts and to produce a more natural bank with higher fish habitat 
values.  To ensure potential impacts on white sturgeon are also considered, Fisheries and 
Oceans Canada would be involved in the review of the preliminary design for these works. 
 
The reach between the Highway Bridge and Begbie Creek is generally wide and shallow, 
and the banks experience relatively low velocities and shear stresses.  However, the banks 
are subject to overtopping for long durations due to backwatering of Arrow Lakes Reservoir.    
The overall rate of bank retreat is expected to remain in the range of 1 to 3 m/year at the 
sites of highest bank retreat.  The likelihood of these losses accelerating as flows increase 
with Unit 5 is low.  
 
An erosion monitoring program will be conducted in this reach by the Proponent to enable 
better understanding of processes leading to erosion, to help set priorities for mitigation or 
compensation, and to measure the performance of any mitigation measures put in place.  
Erosion monitoring will take place at several targeted sites where active bank sloughing is 
observed or where the risk of continued or new erosion is greatest.   
 
Bank erosion protection, monitoring and mitigation measures developed for the Mid 
Columbia River as part of the Revelstoke Unit 5 environmental assessment will be integrated 
with the appropriate Columbia Water Use Plan physical works and monitoring programs and 
form part of the Fisheries Act subsection 35(2) authorization requirements for the Project. 
 
In addition, the following recommendations were made during the Core Committee Process 
to address shoreline stability and erosion concerns: 
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• The Proponent should fund a hard-engineered bank protection project, likely using 
riprap or similar technology at the golf course site.  Fish habitat improvements, likely 
using woody debris or similar technology, should be included either at the bank 
protection site or elsewhere in the Mid Columbia River based on guidance from 
fisheries professionals. 

• Downstream of the Trans-Canada Highway bridge, a soft engineered streambank 
enhancement/protection and monitoring project will be based upon:  a recognition 
that it is impractical to fully address the entire area; implementation that is to be 
integrated with the Columbia Water Use Plane Wildlife Physical Works and Re-
vegetation programs; based on an adaptive management approach, which includes 
the implementation of two test sites; and, criteria for site selection will be based on 
multiple values such as wildlife, archaeological value, recreation, fish, and 
community. 

3.2.4 Conclusions 
During the environmental assessment review of the Project, EAO and Fisheries and Oceans 
Canada have considered: 
 
• The Proponent’s Environmental Assessment Certificate Application under BCEAA; 
• The assessment collectively carried out by the multi-disciplinary advisory working group 

comprised of federal and provincial government agencies, local governments, First 
Nations, with input from the public (as outlined in Part A, section 3 – Information 
Distribution and Consultation,  Appendix A – First Nation and Agency Issues Raised and 
Proponent’s Responses, and Appendix B - Public Issues Raised and Proponent’s 
Responses); 

• Information provided through the Revelstoke Unit 5 Core Committee review process; 
• The Proponent’s responses to issues raised (Appendix A – First Nation and Agency 

Issues Raised and Proponent’s Responses, and Appendix B - Public Issues Raised and 
Proponent’s Responses); and, 

• The Proponent’s Table of Commitments, as updated in Appendix C. 
 
Based on the information in this Report, provided that the Proponent conducts the mitigation 
as indicated above and implements the actions described in the Commitments listed in 
Appendix C, EAO and Fisheries and Oceans Canada are satisfied that the Project is not 
likely to result in significant adverse environmental effects in regards to shoreline stability. 

3.3 Fish and Aquatic Habitat 
Fish and aquatic habitat components are discussed in Section 6.3 of the Application.   

3.3.1 Project Effects 
The study area was defined based on the extent to which operations of the fifth unit at 
Revelstoke Dam would likely result in direct physical changes to the Columbia River system.  
Within each of these areas, the construction and operation of the Project has the potential to 
impact the aquatic environment.  The primary impacts would be related to effects on water 
quality, fish habitat, and fish resources; each of these components is addressed for the two 
major phases of the Project development - construction and operations.  Effects that cannot 
be mitigated, or for which mitigation will not entirely ameliorate negative effects, result in a 
residual impact.  In these instances, the residual impact is further described in terms of 
impact direction, magnitude, geographic extent, frequency, duration, and the 
ecological/social/economic context (change from baseline conditions and significance of the 
change given baseline impacts). 
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Construction and installation activities for the Project would occur primarily within the 
confines of the existing dam in non-wetted areas, and should not involve any significant in-
river activities that would impact water quality.  Changes in operations of the existing facility 
during construction of the Project are not anticipated, which eliminates the potential for any 
incremental impacts related to flow changes during construction.  In addition, the 
construction of the Project would not require the diversion of any permanent or seasonal 
water course to facilitate access.  
 
Potential concerns associated with these activities that have the potential to impact the 
aquatic environment in the project area include:  
• The release of deleterious materials (e.g., sediment, concrete effluent, equipment 

fuel/fluids) into the Columbia River below the dam during turbine installation or penstock 
construction. 

• The removal and disposal of the existing concrete bulkhead. 
• Concrete finishing of the draft tube. 
• Increased angling by the workforce. 
• Habitat and vegetation disruption at temporary material storage and parking areas that 

could lead to increased erosion and sediment input to receiving waterways. 
 
Based on the scope of project construction effects, potential construction impacts of the 
Project were considered and incorporated into the Project construction planning through 
adoption of standard mitigation and management practices and through the development of 
an Environmental Management Plan.  
 
Construction of the Project involves the removal of a concrete plug from the existing bay and 
penstock and placement of this material at an approximate spoil site.  This activity could lead 
to runoff/sedimentation problems at the disposal site and along the access road, thereby 
causing impacts on water quality and fish.  The Cementitious Materials Control Plan will 
mitigate any potential negative effects on water quality and fish to acceptable levels. 
 
An Environmental Management Plan will be developed for the containment of wet concrete 
and effluent from the concrete pour required for re-finishing of the draft tube walls for the 
Project.  Re-finishing will occur inside the powerhouse structure (including curing) and wash 
water will be held in a concrete effluent containment system, tested for alkalinity and treated 
appropriately prior to release.  This will minimize the risk of contaminant input into the 
tailwater below the Revelstoke Dam. 
 
The increase in the construction workforce has the potential to increase angling pressure 
during the Project construction period.  As most of the tailwater area (from the dam to the 
TransCanada Highway Bridge) is already closed to angling, the primary areas of concern are 
sports fish populations in Revelstoke reservoir, the mid Columbia River, Arrow Lakes 
Reservoir or tributaries to these water bodies.  Considering their large size and their limited 
access, fish populations in these water bodies are unlikely to be affected by additional 
angling activities of the construction workforce.   
 
Decreased water quality resulting from sewage input, spills of petroleum products and other 
hazardous substances, and runoff from construction areas to local water bodies could 
adversely affect water quality and habitat productivity.  This could subsequently reduce 
habitat suitability, negatively affect fish survival and growth, and affect fishing success.  
Temporary laydown, fabrication, and parking sites will be reclaimed and revegetated at the 
completion of the project.  
 



Revelstoke Generating Station Unit 5 Project 
  

  
46 

 

The operation of the Project is expected to produce the following changes in Revelstoke 
Reservoir with the resultant potential biological effects: 
• The increased maximum turbine capacity would result in a hydraulic imbalance between 

Mica and Revelstoke generation capacities that could seasonally affect the frequency 
and magnitude of daily water level changes in Revelstoke Reservoir and this could 
potentially affect aquatic habitats in the littoral zone.   

• Changes in the frequency and magnitude of daily water level fluctuations in Revelstoke 
Reservoir could increase shoreline erosion and result in increased turbidity, which could 
affect primary productivity.  

• Changes in the frequency and magnitude of daily water level fluctuations combined with 
the increased maximum turbine capacity of Revelstoke Dam that would result in a slight 
decrease in instantaneous water residence time, could affect physical and biological 
characteristics of the reservoir.   

• Increasing the number of turbines through which fish could be entrained could change 
the velocity patterns near the turbine intake.  These changes have the potential to alter 
the number of fish entrained and their mortality rates. 

• Increased entrainment of fish from Revelstoke Reservoir combined with decreased 
residence time reduces productivity in Revelstoke Reservoir while simultaneously 
increasing productivity in the downstream channel. 

 
The Proponent has initiated a risk analysis of entrainment at the Revelstoke and Mica 
facilities as part of the BC Hydro Fish Entrainment Strategy.  Although entrainment has been 
identified as a concern, there is little available information with which to assess the effects on 
entrainment with the current Revelstoke operations (4 Units) or the effects associated with 
the addition of the unit 5.  Additional information relating to entrainment would be necessary 
to allow quantification of the effects of existing operations and incremental changes on fish 
entrainment as a result of the Project operations.  
 
Potential operational changes that may reduce entrainment of kokanee out of the reservoir 
may also affect zooplankton entrainment at the dam.  This may affect an important food 
source for downstream populations, and thereby affect their growth and survival.  The major 
factor in controlling the extent of entrainment of plankton is likely the total discharge through 
the dam, since plankton have no capability of avoiding being carried through in the outflow 
from the reservoir.  Because densities and distribution of plankton in the water column vary, 
operational changes that would affect the timing of discharge (e.g., day versus night) could 
affect plankton entrainment.  Information on the importance of entrainment of other species 
in terms of recruitment to mid Columbia and Arrow Lakes fish stocks is unavailable, although 
the contribution from entrainment of non-pelagic species is likely to be low.  Piscivorous fish 
are likely to follow the distribution of kokanee in the reservoir and, therefore, may experience 
similar entrainment rates.  However, their larger size may serve to reduce entrainment rates 
because of higher burst speeds.  The Proponent’s entrainment risk assessment, which is 
being conducted as part of the BC Hydro Fish Entrainment Strategy, will address pertinent 
issues associated with kokanee entrainment and entrainment of other species in more detail.   
 
To examine the incremental impact of the Project as part of this environmental assessment 
and prior to completion of the risk analysis, the following assumptions are made based on 
the synopsis of entrainment issues: 
1. The primary species potentially at risk are kokanee, bull trout and rainbow trout.  
2. The Project configuration and operations will have the same risk of entrainment as each 

of the four units that are currently operational. 
3. The addition of Unit 5 will change the velocity patterns only near its intake. 
4. Mortality rates of entrained fish through Unit 5 will be similar to those from previously 

installed Units. 



Revelstoke Generating Station Unit 5 Project 
  

  
47 

 

5. Annual incremental increases in entrainment rates from Unit 5 will be a linear function of 
the proportional increase in the entrance cross-sectional area of the combined intakes 
from Units 1 through 4.  

 
Based on these assumptions, the incremental post-project change in entrainment could 
potentially be an approximate 20% increase from pre-project entrainment levels.  Previous 
studies on fish mortality from Francis Units indicate approximately 25 % of the entrained fish 
would be killed.  This 20 % increase is a conservative estimate in that over the course of a 
year the same volume of water will be going through the five combined units as is currently 
passed with four units operating (with the rare exception of periods when the spillway is 
used).  Therefore, the length of time the other units are operational would be reduced and 
this would likely result in a parallel reduction in their entrainment rates.  Possible mitigation or 
compensation options to offset entrainment losses at the Revelstoke Dam will be developed 
through the BC Hydro Fish Entrainment Strategy. 
 
Operational impacts of the Project that could potentially alter physical characteristics of 
Revelstoke Reservoir have been examined using simulation modelling.  The incremental 
increase in the frequency of 1-day maximum drawdowns greater than 0.25 m is about 6 %, 
which would be considered insignificant.  The increased frequency of 3-day maximum 
drawdowns greater than 0.25 m over baseline conditions was estimated at 19 %, which 
would be considered significant.  However, further analysis of these drawdowns over the 
summer months when effects of reservoir fluctuations on littoral habitat productivity would be 
expected to be greatest, indicated that 1-day and 3-day frequencies of occurrence over 
baseline conditions would be 4 % and 7 % respectively, which is below the 10 % guideline 
for significance.  Consequently, the incremental effects of the Project operations on 
drawdown frequencies were not considered significant for this analysis. 
 
The absence of a significant change in reservoir fluctuations indicates there should not be 
any significant biological effects related to the slight increase in the frequency and magnitude 
of Revelstoke Reservoir levels following the Project operation.  Over 90 % of the time, the 
reservoir fluctuations would be less than 0.25 m, which is within the same range as normal 
wave action during wind events.  As such, effects of the Project operation on nearshore 
aquatic habitat that would affect productivity, macrophyte growth, fish stranding, tributary 
access, or use of nearshore habitats for fish spawning, rearing, or feeding are expected to 
have a low impact, which would likely be undetectable at the population level for resident fish 
species.  
 
Given the small changes in water levels and anticipated minimal impact on shoreline erosion, 
no measurable effect on turbidity in Revelstoke Reservoir is likely to occur from operation of 
the Project.  If operational drawdowns are concentrated during a short seasonal window, 
impacts during that window could be slightly greater but would still be minor compared to 
allowable intra- and inter-year variability in reservoir levels. 
  
The likely absence of a measurable increase in turbidity as a result of the Project indicates 
there should not be any significant effect on primary productivity in the reservoir.  As such, 
effects of the Project operation on littoral area productivity are expected to be low and not 
detectable at the population level for resident fish species. 
 
Post-project changes to water level fluctuations in Revelstoke Reservoir are expected to be 
minor during the summer months in terms of their predicted effects on thermal stratification in 
the reservoir.  Changes in the relative elevation level of temperature strata by 1 m would at 
most impact water temperatures at the outlet by 0.2°C based on extrapolation of the 
maximum rate of change observed in water temperatures from the 20 m to 40 m depth 
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strata.  This is substantially less than changes in reservoir stratification that can result from 
localized weather events (i.e., wind and atmospheric pressure changes) as has been shown 
in Arrow Lakes Reservoir.  Therefore, the biological effects of a temperature change of less 
than 1°C are expected to be negligible.  
 
Downstream from the Revelstoke Dam, Project operations are expected to produce the 
following changes in the Revelstoke Dam tailwater with the resultant potential biological 
effects: 
• The increased maximum daily flow volume would increase peak water levels and flow 

velocities below the dam, which has the potential to cause long-term changes in fine 
sediment erosion/deposition processes, bank erosion and potential loss of fish habitat, 
particularly in the area of the Revelstoke golf course.  This concern was primarily related 
to potential impacts on early life-stage rearing habitats, particularly for white sturgeon. 

• The increased maximum daily flow volume has the potential to alter water temperatures 
that could affect egg incubation, again particularly for white sturgeon, but also for 
spawning and rearing uses by other resident species. 

• Changes in operations of Revelstoke Dam with Unit 5 could increase total gas pressure 
levels downstream of Revelstoke Dam. 

• The increased maximum daily flow volume would increase peak water levels and flow 
velocities below the dam, which has the potential to affect resident fish and fish habitat in 
this section of the Columbia River.  Of particular concern are the effects of these 
changes on spawning activities and success of white sturgeon. 

• The increase in the daily magnitude of flow variations could alter the amount of riverbed 
area wetted and dewatered on a daily basis.  This has the potential to increase the risk of 
stranding for fish and fish eggs/larvae, including those of the endangered white sturgeon 
that spawns in this area. 

 
Operational changes resulting from the operation of the Project are not expected to result in 
any substantive effects on tributary habitats or fish access into lower tributary reaches.  The 
slightly higher daily maximum flows that would result from the Project operations combined 
with the minimum 5,000 cfs flow could provide slight benefits to fish and fish habitat that use 
lower tributary reaches that enter the mainstream Columbia River within the tailwater section.   
 
One hypothesis for sturgeon recruitment failure is that recruitment is limited because of lack 
of turbidity-based cover as a result of flow regulation.  Consequently, higher maximum daily 
post-project flows could temporarily create water quality conditions that are more similar to 
pre-regulation flows than those that currently exist.  Because higher flows would occur during 
daylight hours, they may have some hypothetical incremental value by reducing predation on 
juvenile sturgeon.  In some water years, these higher flows could occur during some periods 
of the sturgeon spawning period.  However, any potential benefit to white sturgeon larval and 
juvenile survival from the very small project related increases in turbidity is expected to be 
low. 
 
Under baseline conditions with four units, water temperatures in the tailwater remain cold, 
generally attaining maximum temperatures of less than 12°C during the summer because of 
the withdrawal of water from the meta-hypolimnion layer of the reservoir.  These 
temperatures influence the growth rates of resident fish species that use the mid Columbia 
River for a portion of their life cycles, and also likely effect egg incubation times for species 
that spawn in the tailwater area.  
 
Operation of the Project is expected to result in an incremental increase in water depth 
immediately below the dam of about 0.5 m (from the existing maximum fluctuation of about 
4.0 m with four units to 4.5 m with five units).  The incremental increase in water levels on 
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fish and fish habitat in the Revelstoke Dam tailwater would increase both water depth and 
wetted channel width.  Due to the confined U-shaped channel configuration through much of 
this section, however, gains in habitat area per unit of flow released are expected to be low.  
In addition, the channel area wetted at the higher flows would also be dewatered whenever 
fewer than five units are operated, which would further reduce any benefits to aquatic 
productivity.  The increased water depths could provide some benefit to adult and larger 
juvenile fish that use the area for feeding, provided this benefit is not offset by increased 
energy expenditures required to relocate to different habitats as water levels change or to 
maintain position in the higher flow velocities.  Effects on rearing use of the area would likely 
be negative since there would be only minor increases in wetted width, and the velocities 
throughout the channel (including nearshore areas) are expected to increase.  These effects 
would be offset to some degree by the provision of the 5,000 cfs minimum flow.  
 
The impacts of incremental increases in daily flow levels that would result from operation of 
the Project on resident fish species uses of the area is poorly understood.  Fish that use the 
area have shown a remarkable ability to tolerate the highly unstable flow conditions that 
presently exist in the area.  For this reason, expected effects would be ranked as low.  In 
recognition of the uncertainty in this prediction, however, effects of the Project operations on 
resident fish use will be monitored through the Large River Fish Indexing Program, a 
component of the Columbia River Water Use Plan monitoring program.   
 
Operational changes resulting from the operation of the Project are not expected to result in 
any substantive effects on tributary habitats or fish access into lower tributary reaches. 
Therefore, the impact is considered to be negligible. 
 
The maximum daily incremental differences in water velocity in the Revelstoke Dam tailwater 
section would be greatest in the winter months of December to February and the summer 
months of June to September.  In these months, the operation of five units at Revelstoke 
Dam is predicted to result in an incremental increase in the maximum mean column water 
velocities by about 0.7 m/s at the dam, 0.3 m/s at the Revelstoke golf course, and 0.1 m/s at 
the airport.  These increases represent proportional incremental increases of approximately 
18 %, 15 %, and 6 % at these respective locations.  These are relatively minor increases, 
however, when compared to the 550 %, 300 %, and 125 % increases in flow velocity 
estimated to occur at these same locations under the operation of four units and a 5,000 cfs 
minimum flow.  Actual changes in velocity at various channel locations would be lesser or 
greater than predicted values depending on channel geometry and substrate roughness. 
 
In the shoulder months of October/November and March/April, the incremental changes in 
downstream flow velocity would be less than presently experienced due to reduced peaking 
operations with the Project.  Both increases and decreases in velocity would attenuate with 
increased distance downstream from the dam and would be further reduced during periods 
of high reservoir levels. 
 
The following discussions examine the two main impacts on fish and fish habitat associated 
with predicted changes in downstream water velocity patterns that would result from 
operation of the Project.  These are: 
1) Effects of the incremental change in average daily velocities; and,  
2) Effects of the incremental changes in the frequency of these altered velocity patterns.   
  
Daily increases in mean channel velocity would likely result in increased velocities 
throughout the channel width and depth.  During daily periods of higher velocity, fish would 
likely be required to expend more energy to maintain feeding stations or to move to more 
suitable habitat elsewhere in the channel, which would increase energy expenditure and 
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possibly predation risk.  The effect of this increased energy expenditure would be most 
detrimental during the winter period, when most temperate fish species typically avoid 
unnecessary movement.  Since the greatest incremental increases in daily flow velocity 
effects are expected in the winter period, fish growth and condition could be negatively 
affected by these changes.  To some degree, these possible negative effects could be offset 
by the reduced frequency of maximum daily flows during the shoulder periods.  
 
Higher velocities during portions of the year may provide a slight benefit for adult and sub-
adult riverine species that prefer or can tolerate higher velocity habitats.  These include 
species like mountain whitefish and bull trout.  Species that prefer slower velocity habitats 
like lake whitefish, kokanee, and burbot may use the area to a lesser extent during these 
periods due to a reduction in habitat suitability.  
 
The effects of the changes in the maximum daily flow velocity and changes in the frequency 
of these velocities would likely have a negative effect on rearing use of the area.  Given the 
incised, predominantly singular channel form in the tailwater section, any increases in mean 
column velocity would likely translate into increases in nearshore velocity, although the 
magnitude of the increase could vary substantially between river locations.  To what degree 
these expected negative effects would be offset by reduced peaking operations in the 
shoulder months or by the provision of the 5,000 cfs minimum flow is difficult to predict.  In 
addition, the effects of the Project operations on resident fish use will be monitored through 
modification to the appropriate Columbia Water Use Plan monitoring program component. 
 
Stranding of fish and fish eggs is a common effect of increased flow variations.  White 
sturgeon egg and larval stranding has been identified as a primary concern of increased flow 
variability.  There is also a potential that as a result of the 5,000 cfs minimum flow, there 
would be an increased use of the tailwater area by small and juvenile fish of other species for 
feeding and rearing and possibly an increased use by mountain whitefish and lake whitefish 
for spawning.  If so, this could result in additional occurrences of egg and fish stranding.  The 
increased risk of stranding would be related to the daily incremental differential between high 
and low flows.  Studies of resident fish stranding in the lower Columbia River indicate two 
types of stranding risk: stranding in the interstitial spaces in coarse cobble substrates and 
stranding in pools that become isolated from the mainstem.  Interstitial stranding risks are 
highest in the winter time.  Stranding in pools is equally likely to occur in all seasons, 
although stranding risk can increase with the availability of cover in the pools.   
 
Information on fish and egg stranding in the tailwater section is very limited.  Available 
information indicates a very low abundance of small fish in the area, which would reduce the 
probability of finding stranded fish and assessing stranding effects.  The low abundance of 
small fish may reflect either direct stranding mortality or habitat unsuitability due to large daily 
flow variations.  The provision of the 5,000 cfs minimum flow may increase the suitability of 
the area for use by small fish.  There is a possibility, however, that this would be offset to 
some degree by increased stranding due to the incremental increase in the magnitude of 
maximum daily water level fluctuations.  
 
The absence of any data on the effects of present operations on stranding and the 
uncertainties regarding the effects of future operations and the proposed minimum flow does 
not allow accurate projections of the incremental impact of the Project operations on fish or 
egg stranding.  The magnitude of this effect is therefore rated as unknown.  Based on 
physical changes resulting from Project operations, some months would likely experience 
less stranding while others would experience more.  Changes in the population structure and 
abundance of fish species following implementation of the 5,000 cfs minimum flow may also 
result in increased occurrence of stranded fish.  Given the reasonable likelihood that 



Revelstoke Generating Station Unit 5 Project 
  

  
51 

 

spawning by other species does occur in the tailwater area and the possibility that the 
provision of the minimum flow may increase both spawning use and rearing and feeding use 
by small fish, a monitoring program will be developed and implemented to collect pre-and 
post-project data on fish and egg stranding, as recommended by the Revelstoke Unit 5 Core 
Committee. 
 
The maximum incremental daily flow differential from the Project operations would occur in 
July and August.  This period corresponds to white sturgeon spawning and egg incubation 
activities that occur in some years in the Revelstoke Dam tailwater near the golf course.  The 
effect of these changes on white sturgeon spawning activities or success is difficult to 
predict. 
 
White sturgeon typically spawn at depths greater than 2 m.  The post-project incremental 
increase in maximum daily flow levels is predicted to be 0.4 m and 0.2 m at the golf course at 
Arrow Lakes Reservoir levels of 434 m and 440.1 m, respectively.  Although these level 
increases are relatively minor, they may be slightly beneficial for white sturgeon spawning.  
The increased post-project flows may actually provide a slight benefit by providing higher 
flow velocities that help reduce predation on incubating sturgeon eggs.  
 
In the mid Columbia River (from the airport downstream to the river-reservoir interface zone 
and including the uppermost portion of Arrow Lakes Reservoir), operation of the Project is 
expected to produce similar types of changes as those described in the previous section for 
the Revelstoke Dam tailwater section, albeit to a much lesser degree.   
 
As previously indicated, this section of the study area is seasonally variable and transitions 
from a river to reservoir and back to a river over the course of a year.  There is very little 
information on the availability or suitability of habitats for fish or even what species use the 
area and for what purpose.  For the reasons provided in previous discussions, operation of 
the Project is expected to result in negligible effects on tributary habitats and fish access into 
lower tributary reaches that enter the mid Columbia River. 

3.3.2 Issues Raised and Proponent Response 
Two key issues were raised by members of the working group, and these included the 
impacts on fish habitat (with specific concerns expressed about the white sturgeon) and 
entrainment. 
 
The issues that were raised regarding fish habitat included: 
• Lack of knowledge of the littoral productivity of the Revelstoke and Arrow Lakes 

Reservoirs including the factors that contribute to maintaining Revelstoke reservoir 
productivity.  

• White sturgeon is now listed on Species At Risk Act Schedule 1 as Endangered. 
• Fish stranding concerns in the mid Columbia River area. 
• Lack of detail provided with respect to a Fish Habitat Mitigation and Compensation plan 

for potential impacts of the Project. 
 
The Proponent has committed to preparing the Fish and Fish Habitat Mitigation and 
Compensation Plan to mitigate potential impacts related to the Project.  This will be 
developed under the guidance of Fisheries and Oceans Canada to meet the requirements of 
a Fisheries Act subsection 35 (2) authorization.  The Proponent has also committed to 
conduct a new juvenile stranding risk monitoring program in selected side channel areas in 
the mid-Columbia River. 
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Through 1999-2000, BC Hydro, the British Columbia provincial environmental regulatory 
agencies, and Fisheries and Oceans Canada negotiated and signed an agreement to partner 
in the development of a recovery process for Columbia white sturgeon.  BC Hydro provided 
an initial $1.2 million in funding over 2 years which was earmarked for recovery planning and 
research, conservation culture, and public involvement.  The Upper Columbia White 
Sturgeon Recovery Initiative was formed out of a multi-stakeholder workshop held at Selkirk 
College in Castlegar, British Columbia in 2000.  The Initiative is structured as two interacting 
bodies; a Recovery Team (now the Technical Working Group) composed of technical 
experts who deliver the recovery program, and an Action Planning Group (now the 
Community Working Group) comprised of community stakeholders with interests in providing 
socio-economic and environmental advice, seeking funding sources, and ensuring public 
awareness of the program.  In 2002, the Upper Columbia White Sturgeon Recovery Initiative 
published its Recovery Plan.  The Initiative is now comprised of approximately 25 
stakeholders including government agencies, industry, First Nations, and public interest 
groups, which direct the activities of the program and provide financial or in-kind support.  BC 
Hydro has provided the Upper Columbia White Sturgeon Recovery Initiative with 
approximately $1.5 million in additional funding over the past 4 years.  With the listing of the 
Columbia River white sturgeon populations by the Species at Risk Act in 2006, the Upper 
Columbia White Sturgeon Recovery Initiative was incorporated into the national planning 
process.  Members of the Upper Columbia White Sturgeon Recovery Initiative have been 
providing input to the national recovery plan including critical habitat and recovery potential 
discussions.   
 
As a result of the Core Committee review process and their request to the Columbia River 
White Sturgeon Recovery Team, additions were made to the sturgeon monitoring programs 
to account for the incremental impacts from the Project.  Additionally, the Proponent has 
committed to implementing an adaptive management approach that will respond to and 
evolve consistent with the recovery plan for white sturgeon. 
 
The entrainment issue was raised at several points throughout the review by Fisheries and 
Oceans Canada as well as members of the Working Group, and the Proponent noted that 
this issue would be resolved through the BC Hydro Fish Entrainment Strategy.  
 
Historical efforts to mitigate fish entrainment impacts at BC Hydro facilities have been 
primarily focused on survival of downstream migrants of anadromous populations at selected 
BC Hydro facilities.  During the recent development of Water Use Plans, there was broad 
consideration of entrainment impacts for BC Hydro facilities.  In some cases it was possible 
to develop operational recommendations to mitigate entrainment impacts, however, in most 
cases it was not.  Consequently, Fisheries and Oceans Canada indicated that planned 
actions associated with the Water Use Plan process would not generally resolve concerns 
about entrainment impacts, and that further work would be required to achieve compliance 
with the Fisheries Act.  The need for this additional work was strongly supported by other 
parties in the Water Use Plan process such as First Nations, and British Columbia Ministry of 
Environment.  Fisheries and Oceans Canada requested that the Proponent prepare a 
strategy for the assessment of risk and determination of appropriate actions to mitigate 
entrainment impacts.  It was agreed that there is a need to systematically evaluate 
entrainment risk and mitigation options across all BC Hydro facilities, and to develop a 
prioritized list of entrainment mitigation opportunities.  To implement the required evaluation 
and to develop plans for entrainment mitigation actions the Proponent, Fisheries and Oceans 
Canada, and Ministry of Environment committed to the co-operative development and 
implementation of a strategy and management actions for the mitigation of fish entrainment 
at BC Hydro facilities.  BC Hydro will commit to engage and consult with First Nations and 
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interested stakeholders were consulted on a regular basis in the continued development of 
the BC Hydro Fish Entrainment Strategy. 
 
The BC Hydro Fish Entrainment Strategy and its program components was endorsed by 
Fisheries and Oceans Canada and Ministry of Environment in 2006 as a collaborative 
process for resolving entrainment issues at BC Hydro’s existing facilities 
 
In the first phase, a standard methodology was developed and tested for a large, medium, 
and small plant as part of the initial screening of plants in the BC Hydro system.  A risk 
assessment was then carried out for both the Revelstoke and Mica plants in 2006, using the 
accepted standard methodology.  For the existing Revelstoke plant, preliminary results 
indicated a high risk of entrainment for kokanee and bull trout.  
 
The Revelstoke Unit 5 Core Committee recommended formally adopting the Fish 
Entrainment Strategy for the Revelstoke Dam, subject to: 
 

• The timing of the Revelstoke risk screening assessment being carried out prior to 
implementation of the Rev 5 project; 

• Detailed assessment to quantify the level and species entrained , and the population 
effects across the entire system from Kinbasket to Arrow; 

• The risk screening to look at overall ecosystem effects; and, 
• Local involvement in future mitigation and compensation discussions.   

 
The next steps involved in this process are: 

• Agency review of the completed screening risk assessment for the existing 
Revelstoke operations; 

• Address policy considerations to set principles for decision making; and, 
• Develop an action plan and detailed risk evaluation incorporating the relevant 

biological and operational components. 
 
The above steps define a general approach to entrainment issue resolution through 
incorporating site specific biological, operational, technological and social considerations. 
Technical evaluations will fill critical data gaps and uncertainties about physical conditions, 
fish entrainment rates, population impacts, or mitigation feasibility and effectiveness.  This 
will provide a confirmation of risk and define the need to proceed with detailed mitigation 
planning.  
 
Depending on the outcomes, the final steps in the Entrainment Risk Management 
Framework are: 

• Feasibility assessment for alternative mitigation options/business case 
advancement; and, 

• Implementation/monitoring and regulatory signoff.  

3.3.3 Proposed Mitigation and Residual Effects 
Impact mitigation and management strategies for construction activities and operations 
related to the Project are addressed below. 
 
Changes in existing flow release patterns as a result of construction of the Project are not 
expected to occur.  Water quality impacts have been mitigated by both the original design of 
the Revelstoke Dam, which included developing bays to accommodate future expansions.  
As a consequence, virtually no in-river or reservoir construction activities would take place as 
the unit would be installed in the “dry”.  
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Dewatering the draft tubes and cleaning after removal of the concrete plug would mitigate 
any potential release of sediment or turbidity increases.  Water quality hazards during 
construction also include potential spills of fuel, oil and other hazardous materials.  The 
Environmental Management Plan developed for this Project will specify procedures to reduce 
risks associated with hazardous materials and requirements for spill containment and 
cleanup in case of accidents and malfunctions. 
 
Operation of the Project is not expected to cause measurable changes to the thermal 
structuring of the reservoir that would alter reservoir productivity or affect distribution of fish 
or invertebrates in the open waters of the reservoir.  The Project would result in slight 
increases in reservoir fluctuations, but these are not expected to have measurable effects on 
littoral habitat productivity, fish access to tributaries, fish stranding, or rearing and spawning 
uses of nearshore habitats.  The Columbia Water Use Plan monitoring programs related to 
fish habitat and productivity in the Revelstoke Reservoir have been adjusted to account for 
the potential effects of the Project. 
 
Operation of the Project has the potential to incrementally increase entrainment rates of fish 
from Revelstoke Reservoir populations.  Kokanee would be the species potentially most 
affected, preliminary assessments suggest a 20 % incremental increase from pre-project 
entrainment levels of this species; approximately 25 % of the entrained fish will be killed. 
This was considered as a conservative assessment of effects justifying the priority for 
developing a more detailed assessment of entrainment that would lead to the development 
of appropriate mitigation and compensation measures through the implementation of the BC 
Hydro Fish Entrainment Strategy. 
 
The types of project effects, their impacts on the aquatic environment and mitigation 
measures are essentially the same for both the dam tailwater area and mid-Columbia River 
and, therefore, have been grouped for discussion in this section.  The main difference is the 
magnitude of the change and the resultant potential impact, which varies with location and 
downstream distance from Revelstoke Dam.  
 
Total dissolved gas pressure created by spill and synchronous condensed operations of the 
existing plant should be reduced with the addition of the Project.  The provision of the 5,000 
cfs minimum flow will also have a beneficial effect by rapidly diluting any total dissolved gas 
pressure formed by synchronous condensed operations before sufficient time has passed to 
create a significant hazard to downstream aquatic life.  As these impacts are positive, no 
mitigation is proposed.  
  
Operation of the Project is not expected to cause measurable changes to downstream water 
temperatures.  Turbidity and suspended sediment levels could increase as a result of the 
Project, at least temporarily, as daily maximum flow increase.  Some shoreline erosion and 
possible bed-load scouring would likely occur until the downstream channel stabilizes to the 
new flow regime.  Erosion protection measures (Assessment Report Section 3.2.3) to protect 
terrestrial and aquatic habitat values will be implemented as mitigation for the expected 
minor adverse effects on aquatic life.  Increases in sediment and turbidity could also be 
beneficial to some aquatic life, such as white sturgeon. 
 
The effects of the Project operations on downstream flow and velocity levels would be 
greatest nearest the dam and would attenuate with downstream distance.  The downstream 
limit of these effects would also be strongly influenced by the elevation of Arrow Lakes 
Reservoir.  Due to the highly dynamic environment that presently exists in the area and the 
lack of key information on species use (particularly for sturgeon spawning and rearing in the 



Revelstoke Generating Station Unit 5 Project 
  

  
55 

 

tailwater area and for all species in the mid Columbia River), the long-term monitoring 
programs that have been developed through the Columbia River Water Use Plan process 
will be modified to account for Project effects.  Mitigation or compensation measures to 
address these effects will be developed based on results of the monitoring program and in 
consultation with the appropriate Agencies and First Nations. 
 
Project-related changes to water levels in Revelstoke Reservoir could result in slight 
changes to water temperature.  This effect is inferred by changes to water residence times 
and water levels, as projected by simulation modelling of Revelstoke Reservoir. Project 
effects on reservoir water level changes are predicted to be, at most, up to 0.4 m and 
generally 0.2 m or less, which is within the wave zone of the reservoir.  These changes are 
also within the present 1 m normal operating range of the reservoir.  These slight changes 
are unlikely to result in effects that would be detectable against the daily changes in thermal 
stratification that occur as a result of natural conditions. 
 
Suspended sediment and turbidity levels are likely to increase in the mid Columbia River as 
a result of higher daily maximum discharges.  These increases should be relatively minor 
and would likely stabilize after the banks and channel adjust morphologically to the new daily 
maximum flows.  As pre-regulations flows were much greater, the channel morphology may 
be slow to change and the eroding floodplain may remain unstable over the long-term.  
Short-term residual impacts are likely to be locally measurable where active bank erosion is 
occurring, whereas long-term residual impacts are not likely to be measurably different from 
baseline.  Modest increases in sediment and turbidity are unlikely to cause a measurable 
impact on populations of aquatic organisms and could provide a small benefit to incubating 
or rearing sturgeon. 
 
Incremental residual impacts of the increased entrainment potential of Project operations are 
low and could be negative and could increase by up to 20 % relative to the existing 
entrainment rate.  This level of residual impacts could result in population level impacts for 
key species such as kokanee and bull trout.  The entrainment issue is being addressed as 
part of the Fish Entrainment Strategy and a Project-specific Entrainment Risk Assessment.  
The specific compensation and mitigation programs developed as part of this process will be 
expanded to address any potential for residual entrainment impacts of the Project. 
 
During construction, monitoring would be undertaken to determine the effectiveness of spill 
prevention measures.  This would include sampling of any local water accumulations on the 
construction site for hazardous materials.  Procedures for conducting such monitoring are 
described in the Environmental Management Plan, which outlines best construction 
practices. 
 
Long-term monitoring programs for the mid-Columbia River have been established as part of 
the Columbia River Water Use Plan.  As part of the Revelstoke Unit 5 Core Committee 
Review process these programs were reviewed and modified to address the incremental 
impacts of the Project.  These include: 

• Physical habitat monitoring to determine impacts of operations on temperature, stage 
change, total dissolved gas pressure, electrochemistry and nutrients, including 
temperature and total dissolved gas pressure monitoring in the known white sturgeon 
spawning area). 

• Annual monitoring of periphyton and benthic invertebrates to determine ecological 
health of the system. 

• Fish population index surveys for monitoring the abundance and biological 
characteristics of key fish populations (mountain whitefish, bull trout). 
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• Monitoring of current utilization of mainstem and tributaries to assess changes in use 
of habitat by juvenile and sub-adult fish. 

 
The Columbia River Water Use Plan Consultative Committee and the Fish Technical 
Committee worked with the Upper Columbia White Sturgeon Recovery Initiative to develop 
the Columbia River Water Use Plan sturgeon management plan for the mid-Columbia.  The 
plan recommended research, monitoring and treatment options within a water allocation and 
funding budget.  The plan involved a four stage adaptive management approach with 
information sequentially collected to identify spawning and juvenile habitat availability and 
suitability, assess survival and growth of early life stages, and monitor physical and biological 
habitat components.  At intervals, flow modifications would be tested including a continuous 
minimum flow of 5,000 cfs, and spawning flows of varying volumes and durations to be 
delivered in 3 of the 10 years under a $5 million water allocation cap.  With the advent of the 
Project, the Upper Columbia White Sturgeon Recovery Initiative revisited the plan and 
recommended changes.  Background data collection on habitat quality and quantity is now 
scheduled for the first four years of the program.  Improvements resulting from the 
continuous minimum flow and the spawning flows will be examined following the completion 
of the Project.  The modified plan includes three review phases occurring in 2011, 2014 and 
2017, during any of which the direction of the program can be refocused based on new 
information.  Under both the original plan and the modified version, the goal is to establish a 
self-recruiting sturgeon population in the mid-Columbia, albeit with the assistance of a 
conservation culture program involving broodstock from the lower Columbia River.  However, 
if the program fails, there are two additional response measures.  First, the mid-Columbia 
population could be maintained in perpetuity through conservation culture measures, and 
second, the feasibility of establishing a self-recruiting population in the upper Columbia 
upstream of Mica Dam would be explored.   
 
BC Hydro has worked cooperatively with the Upper Columbia White Sturgeon Initiative 
Technical Working Group in the development of a comprehensive adaptive management 
plan to mitigate and compensate for potential effects of Revelstoke facility operations 
(including the Project) on this population.  
 
This adaptive management plan is comprised of extensive white sturgeon monitoring and 
assessments that will be conducted in the mid Columbia River as part of the Columbia River 
Water Use Plan.  The monitoring and assessment studies have been reviewed and modified 
to account for the potential incremental effects associated with the Project.  The program will 
involve: 

• Pre and post Project flow change spawning habitat assessments to determine 
spawning ground habitat requirements for sturgeon for setting possible spawning 
flows and future rehabilitation activities. 

• Annual surveys and telemetric assessment of patterns of habitat use by juvenile 
sturgeon. 

• Sturgeon egg substrate mat monitoring to assess longitudinal and cross-sectional 
distribution of eggs and for possible egg collection for research and conservation 
aquaculture purposes. 

• Ongoing genetic assessment work to determine levels of stock differentiation. 
• Sturgeon aquaculture program involving an incubation and rearing study to assess 

impacts of low water temperatures on sturgeon egg and larval development. 
 
Based on the best available science, Fisheries and Oceans Canada has determined that any 
incremental impacts to white sturgeon resulting from the Project will be mitigated by the 
proposed adaptive management approach that has been recommended by the Upper 
Columbia White Sturgeon Recovery Initiative.  This adaptive management program will be 
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implemented through the Columbia River Water Use Plan, consistent with Upper Columbia 
White Sturgeon Recovery Initiative Technical Working Group recommendations, and is 
included in the Table of Commitments for this Project (Appendix C).    
 
Any potential permits or exemptions under Species At Risk Act will be considered in a 
separate and later process, as more information becomes available through the Columbia 
River Water Use Plan studies.  As well, any future Revelstoke Unit 5 Fisheries Act 
authorization will include: 

• appropriate financial security measures that provide for necessary contingency 
actions should the identified mitigation measures for white sturgeon recovery not be 
appropriately implemented; and,   

• a requirement that proposed mitigation measures, habitat enhancement work and 
compensation plans are Species At Risk Act compliant and consistent with the 
recovery strategy. 

 
Potential impacts to water quality arising from the construction of Revelstoke Unit 5 will be 
mitigated through the use of standard accepted construction best management practices as 
outlined in the Environmental Management Plan that will be developed for the project and 
submitted for agency review and approval.  The Environmental Management Plan will 
provide details of sediment control measures, concrete containment practices, and locations 
where temporary and/or permanent culverts or bridges may be required.  Implementation of 
the approved Environmental Management Plan is expected to reduce environmental risks to 
acceptable levels and adequately mitigate any potential negative effects of the Project to the 
environment.  
 
Monitoring and research programs conducted either as part of the Columbia River Water 
Use Plan or through the present Project review and permitting process, will be implemented 
over the next several years.  These programs will collect the baseline data necessary to 
quantitatively assess project effects and, based on the findings, specific mitigation or 
compensation programs to address any negative impacts will be developed in consultation 
with the regulatory agencies and First Nations. 
 
The Proponent will commit to the preparation of a more detailed Fish and Fish Habitat 
Mitigation and Compensation Plan as a condition of the Environmental Assessment 
Certificate.  The Plan will provide details on the types of experimental and monitoring 
programs that will be used to identify project effects, their scope (geographic and temporal), 
and criteria for assessment of positive or negative impacts.  This report will be submitted to 
Fisheries and Oceans Canada in support of an Authorization under subsection 35(2) of the 
Fisheries Act. 

3.3.4 Conclusions 
During the environmental assessment review of the Project, EAO and Fisheries and Oceans 
Canada have considered: 
 

• The Proponent’s Environmental Assessment Certificate Application under BCEAA; 
• The assessment collectively carried out by the multi-disciplinary advisory working 

group comprised of federal and provincial government agencies, local governments, 
First Nations, with input from the public (as outlined in Part A, section 3 – Information 
Distribution and Consultation,  Appendix A – First Nation and Agency Issues Raised 
and Proponent’s Responses, and Appendix B - Public Issues Raised and 
Proponent’s Responses); 

• Information provided through the Revelstoke Unit 5 Core Committee review process; 
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• The Proponent’s responses to issues raised (Appendix A – First Nation and Agency 
Issues Raised and Proponent’s Responses, and Appendix B - Public Issues Raised 
and Proponent’s Responses); and, 

• The Proponent’s Table of Commitments, as updated in Appendix C. 
 
Based on the information in this Report, provided that the Proponent conducts the mitigation 
as indicated above and implements the actions described in the Commitments listed in 
Appendix C, EAO and Fisheries and Oceans Canada are satisfied that the Project is not 
likely to result in significant adverse environmental effects in regards to fish and aquatic 
habitat. 

3.4 Vegetation Resources 
Vegetation resource components are discussed in Section 6.4 of the Application. 

3.4.1 Project Effects 
The impact assessment includes consideration of potential impacts of the Project over the 
area encompassed by Kinbasket Reservoir, Revelstoke Reservoir, the mid Columbia Reach 
and Arrow Lakes Reservoir.  However, given specific concerns expressed by the Revelstoke 
5 Core Committee and results of the hydrology modeling, the primary focus was placed on 
Revelstoke Reservoir and the Revelstoke wetlands downstream of Revelstoke Dam.  The 
primary vegetation-related issues included: 
• Risk to waterfowl and wildlife habitat in stable wetland and grassland areas in Upper 

Arrow Lakes Reservoir and flats south of Illecillewaet River to Arrowhead as a result of 
higher volumes of water and higher daily flow fluctuations; 

• Possible impact on vegetation located south of Shelter Bay as a result of wave action 
caused by increased flows; 

• Bank instability and erosion of shoreline vegetation caused by increased flow velocities 
downstream of Revelstoke Dam; 

• Potential drawdown effects on submerged macrophytes in Revelstoke Reservoir; and, 
• Potential drawdown effects on wildlife use of the Revelstoke Reservoir. 
 
Current operation of Revelstoke Dam with the existing four units would be maintained 
throughout the construction phase of the Project.  As a result, no hydrologic changes in the 
system are expected to occur that would affect shoreline vegetation.  Temporary disruption 
of terrestrial vegetation would occur at the material storage and parking areas as a result of 
land clearing; however, impacts are expected to be minimal due to the small area of land 
involved (3.68 ha) and the fact that these areas were previously disturbed during original 
construction of the Revelstoke facility.  Further, any effects on terrestrial vegetation would be 
of short duration as disturbed areas would be reclaimed and revegetated following 
completion of construction and installation activities.  
 
Based on the model simulations, only minor differences in water level fluctuations are 
predicted to occur in Kinbasket Reservoir as a result of operation of Revelstoke Dam with the 
fifth unit.  Consequently, the Project would have negligible impacts on the survival and health 
of shoreline vegetation communities in the reservoir. 
 
Any additional drafting of Revelstoke Reservoir could have the potential to negatively affect 
macrophyte communities in the reservoir.  However, a reduced frequency of low drawdowns 
with the Project would be of benefit to these communities.  Overall, the operating range of 
the reservoir after installation of the fifth unit is predicted to be the same as current, and, 
therefore, effects on macrophyte communities are expected to be low.  The lack of 
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information on macrophyte species, distribution and depth in this reservoir limits a more 
detailed assessment. 
 
Due to a general increase in the frequency of higher daily flow releases from Revelstoke 
Dam with Unit 5, a minor increase in peak river levels is predicted to occur downstream of 
the dam.  These peak levels would largely depend on the elevation of Arrow Lakes 
Reservoir, but would be greatest close to the dam and would diminish with increased 
distance downstream.  Near the airport where wetland vegetation becomes prevalent, peak 
water levels could increase on average by 0.1 m above the existing maximum fluctuation of 
about 4.0 m with four units, depending on the elevation of Arrow Lakes Reservoir.  While the 
magnitude of water level increases at any location will be a function of river morphology at 
that location and reservoir level, there is a trend for the increased water levels to attenuate 
rapidly with distance downstream.   
 
The species currently inhabiting the reservoir drawdown zone have evolved in concert with 
the hydraulic variation that occurs in the reservoir and are unlikely to be affected by the 
projected water level fluctuations resulting from the Project.  Potential impacts of water level 
changes could result in reduced productivity of the vegetated areas, but it is highly unlikely 
that the vegetation communities or species would be eliminated due to incremental water 
level fluctuations.  
 
Impacts of water level changes could result in reduced productivity of the vegetated areas in 
the drawdown zone, but it is unlikely that the vegetation communities or species would be 
eliminated due to incremental water level fluctuations.  
 
While there could be some negative effects as daytime submergence can cause 
photosynthetic stress and reduce the productive capacity of plants, it is equally likely that 
there would be beneficial effects in certain circumstances.  When water levels remain stable 
at lower than full pool levels, the vegetation in the higher zones can dry out.  Daily water 
level fluctuations can function like a "tidal subsidy", irrigating and delivering nutrients to 
drought stressed vegetation. 
 
The most pronounced change in river water levels would occur during the spring when Arrow 
Lakes Reservoir is at its lowest level, and diminish as reservoir levels rise through late spring 
and summer.  This is a period when water level fluctuations could be a significant factor at 
elevations over which vegetation is distributed (435 m and above) and when the vegetation 
is initiating growth.  However, there is considerable uncertainty regarding the response of 
vegetation to timing, duration and depth of inundation and what the effects of earlier spring 
inundation might be.  Based on predictions of water level fluctuations and knowledge 
regarding current vegetation distribution and productivity, the worst-case scenario for 
herbaceous vegetation in the established "wetlands" would be a decrease in productivity. 
Due to concerns regarding high fuel build-up in the wetlands, a decline in productivity may 
not be viewed as a negative impact from a fire protection perspective.  Conversely, 
increased water levels could affect shrub development and persistence, resulting in reduced 
perching habitat for birds.  Shrub growth is currently limited to the highest reservoir 
elevations.  If high water levels eliminate shrub growth in specific areas, compensation would 
only be possible by site amelioration (creating islands of shrub habitat) or increasing shrub 
density in other suitable elevations.  
 
Increased flow velocities could result in additional bank undercutting and slumping causing 
the erosion of vegetation in areas adjacent to river channels.  Increased flow velocities and 
height is expected to increase ongoing erosion of the edge of the floodplain and vegetated 
wildlife habitat.   
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Based on results of the simulation modelling, the operation of the Project would cause a 
minor change in Arrow Lakes Reservoir water levels during the months of October and April.  
The Proponent considers it highly unlikely that these minor differences in water levels would 
evoke any response in vegetation distribution or growth along the reservoir perimeter. 

3.4.2 Issues Raised and Proponent Response 
No issues were raised regarding vegetation that were within the scope of the environmental 
assessment review. 
 
However, a concern was raised that shoreline vegetation that has become established south 
of Shelter Bay could be negatively affected by wave action caused by increased flows 
associated with operation of the fifth unit at Revelstoke Dam.  Based on the simulation 
modelling, it is apparent that higher flows would not extend as far as downstream as Shelter 
Bay, even during periods when Arrow Lakes Reservoir is low and dam discharges have the 
greatest effect on downstream river flows and levels.  

3.4.3 Proposed Mitigation and Residual Effects 
Construction activities associated with the Project are not expected to cause on impact on 
vegetation in Kinbasket and Revelstoke reservoirs or in the Revelstoke Reach area. 
Consequently, no mitigation is required. 
 
Disturbance of the local flora would occur at the construction site in the parking, spoil 
disposal and storage areas.  These areas previously served as construction sites during the 
original construction of the Revelstoke facility.  Successful reclamation was undertaken at 
these sites and reclamation will be repeated at the completion of construction.  The 
establishment of native plant species will be accomplished by seeding with a succession mix 
matched to the site characteristics.  No rare or endangered species were identified during an 
on-site survey nor are they likely to occur on the extensively altered substrates within these 
areas. Consequently, no mitigation beyond that undertaken as part of the Reclamation Plan 
would be required. 
 
As only very minor changes in operation of Kinbasket Reservoir are expected to occur as a 
result of operation of five units at Revelstoke Dam, no vegetation-related impacts are 
anticipated to occur.  Consequently, no mitigation is required. 
 
There is a low likelihood that macrophyte communities within Revelstoke Reservoir would be 
affected by altered drawdown caused by operation of the fifth unit.  However, a detailed 
assessment of this impact is not possible until an inventory of the location and depths of 
these macrophyte beds and monitoring is undertaken.  If results of monitoring indicate that 
operation of the facility with five units is causing an impact on macrophyte beds in the 
reservoir, the Proponent will commit to undertaking mitigation appropriate to the severity of 
the impact. 
 
Any loss of shrubs will be mitigated by site amelioration (creating islands of shrub habitat) or 
increasing shrub density at other suitable elevations.  If planting is required to mitigate the 
effects of the Project, this would be undertaken as part of the revegetation program of the 
Columbia River Water Use Plan, which is aimed at maximizing vegetation growth within the 
drawdown zone of Revelstoke Reach and Arrow Lakes Reservoir.  The program will require 
intervention over a 5-year period to facilitate long-term vegetative cover above an elevation 
of 434 m through planting and fertilization of existing vegetated areas.  Areas below this 
elevation will be addressed as required by the Proponent’s dust control program.  Prioritizing 
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of treatment areas will be based on Water Use Plan vegetation monitoring, and consultation 
with First Nations and the public to ensure that it is undertaken in a manner that is respectful 
of existing archaeological sites and compatible with public use of the drawdown zone.  This 
mostly applies to areas south of the project influence zone on southern portions of the 
Revelstoke Reach and Arrow Lakes. 
 
Most of the follow up and monitoring requirements associated with the Project will be 
addressed through the monitoring programs undertaken as part of the Columbia River Water 
Use Plan.  This can be accomplished within each of the Water Use Plan monitoring 
programs by focusing additional attention on specific areas that are likely to experience 
incremental water level fluctuations as a result of the Project.  These monitoring programs 
will also provide site-specific data required to determine the effectiveness of the mitigation 
measures implemented to minimize impacts of the Project on vegetation resources.  
 
Follow-up monitoring of revegetation efforts on the construction site will be required to 
ensure that noxious weeds do not become prevalent in the area, and that full restoration of 
the storage and parking areas is achieved according to the Reclamation and Revegetation 
Plan. 
 
An overview level inventory will be undertaken to determine the location and depth of 
macrophyte beds in Revelstoke Reservoir.  Once the Project comes into service, ongoing 
monitoring of these beds in relation to reservoir levels will be carried out to determine 
whether altered water level fluctuation patterns is negatively affecting these communities, 
and whether mitigation is required to address this impact.  
 
Several monitoring studies proposed under the Columbia River Water Use Plan are 
designed to address uncertainties regarding plant responses to the operating regime, as well 
as those associated with monitoring the effectiveness of the revegetation program.  These 
studies will be undertaken to address a lack of scientific data regarding the relative 
importance of timing, duration and depth of inundation on the distribution, biomass and 
diversity of vegetation within the drawdown zone, and around multi-year stresses on 
vegetation survival.  Assessment of operational effects on plant tolerances will include: 
• documenting changes in the distribution of vegetation within the reservoir by mapping the 

spatial distribution and composition of vegetated areas. 
• documenting community level change by documenting changes in species dominance, 

abundance and biomass. 
• documenting individual organism responses to the stresses imposed by the depth, 

duration and frequency of inundation.  
 
The revegetation program proposed for the mid Columbia River and Arrow Lakes Reservoir 
includes various planting and fertilization treatments, tailored to site-specific conditions.  The 
development of a ‘permanent’ riparian/wetland cover was not envisioned in a single year of 
operation, but a treatment over several years to facilitate and enhance the development of a 
long-term vegetation cover.  The monitoring program to be implemented with the vegetation 
treatments is intended to determine the long-term effectiveness of the revegetation program 
as opposed to natural plant colonization.   
 
These monitoring programs are intended to be conducted over a 10-year period to allow for 
a full range of climatic conditions and vegetation responses to occur.  As such, they will fall 
within the timeframe of the Project.  Specific modifications that will be considered to account 
for the Project operations are inclusions of water temperature monitoring, river stage 
monitoring and investigation of the effects of diurnal fluctuations in river levels on vegetation 
productivity. 
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3.4.4 Conclusions 
The Proponent has identified mitigation, monitoring and or compensation measures to 
address the Project’s potential construction and operations-stage impacts on vegetation, and 
has committed to implementing these measures during the detailed design stage, or in 
management plans that will be finalized in consultation with the appropriate agencies or 
parties prior to the commencement of construction. 
 
EAO is satisfied that the Project will not likely result in significant adverse effects on 
vegetation. 

3.5 Wildlife and Terrestrial Habitat 
Wildlife and terrestrial habitat components are discussed in Section 6.5 of the Application. 

3.5.1 Project Effects 
 
The Revelstoke Reservoir runs in a north to south direction from Mica Dam to Revelstoke 
Dam.  The Columbia River flows downstream of the Revelstoke Dam for a variable distance, 
depending on water levels of Arrow Lakes Reservoir.  For this impact assessment, the study 
area for assessing the upstream effects of the fifth unit on wildlife includes the riparian 
habitat and drawdown zone of the entire reservoir between Revelstoke and Mica dams, as 
well as the area within 1 km of the dam itself.  The study area for assessing the downstream 
effects of the fifth unit on wildlife includes the riparian habitat and flood zone between the 
dam tailrace and Arrowhead on upper Arrow Lakes Reservoir, as well as the area 
immediately surrounding Westside Road (on the west side of the Columbia River 
downstream of the dam) between Highway 1 and the dam.  The temporal scope of the 
assessment includes the construction period (estimated to be roughly 2.75 years in duration) 
and the operations period of the Project. 
 
The impact assessment for terrestrial habitat and wildlife resources includes consideration of 
construction activities and incremental changes to plant operations as a result of the Project. 
Potential wildlife issues related to the construction and operation phases of the Project 
include: 
• Loss of terrestrial habitat due to use of on-site storage areas and parking site areas 
• Increased noise disturbance associated with use of heavy equipment, and demolition of 

the concrete plug in the bulk head 
• Increased vehicle traffic associated with transport of equipment, construction supplies 

and workers to the construction site 
• Flooding of wetland communities in the reservoir due to changes in reservoir operations  
• Effects on littoral productivity, and associated effects on insectivorous wildlife, in the 

reservoir due to changes in reservoir operations  
• Effects on beaver populations due to changes in reservoir operations  
• Changes in wildlife movement patterns during winter due to changes in reservoir 

operations 
• Loss of terrestrial habitat downstream of the dam due to changes in downstream flow 

regime  
• Loss of bird nesting and foraging habitat in wetlands downstream of Revelstoke Dam 

due to changes in downstream flow regime  
• Changes in food availability for birds and other insectivorous wildlife due to changes in 

the downstream flow regime 
• Effects of the downstream flow regime on amphibians 
• Effects of the downstream flow regime on large mammal habitat use 
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• The increased maximum daily flow volume would increase peak water levels and flow 
velocities below the dam, which has the potential to cause long-term changes in fine 
sediment erosion/deposition processes, bank erosion and potential loss of fish habitat, 
particularly in the area of the Revelstoke golf course.  This concern was primarily related 
to potential impacts on early life-stage rearing habitats, particularly for white sturgeon.  
This will also impact migratory birds that use the area as a feeding area.  The tail-water 
area is an important feeding area for fish-eating birds. 

 
Nesting success of waterfowl and land birds could be negatively affected by periods of 
higher water levels downstream of Revelstoke Dam due to direct loss of nests or loss of 
nesting opportunity.  Bird populations at greatest risk would likely be ground-nesting and 
scrub-nesting species.  In addition, higher water levels could reduce the availability of 
feeding areas during the migration, and breeding seasons.  Availability of feeding habitat for 
species dependent on the wetlands may be lowered if water depths become too deep for 
foraging, or if habitat becomes unusable due to changes in the coverage of grasses over 
mudflat areas.  As noted previously, the diurnal wave effect of the four Unit flows was not 
modelled or assessed during the Columbia River Water Use Plan.  However, the operations 
of Arrow Reservoir and its impacts on nesting birds was evaluated in detail and was 
indicative of the impact of current operations which have the potential to impact nests.  The 
small incremental impact of the Project on the diurnal flows were shown to have only a small 
impact on nesting birds compared to the influence of the Arrow Lakes reservoir operation.   
 
While model limitations are recognized as uncertainties that make assessment of 
incremental environmental impact challenging, modelling did show that there would be a 
small reduction in percent available habitat for nesting birds with a five-unit operation.  This 
reduction may be small compared to inter-annual variation but has to be set in the context of 
the existing losses from the current operation.  Additional information collected in the 
Columbia River Water Use Plan will allow a more detailed assessment of the bird 
performance measure modelling, particularly whether the assumption of a single nesting 
attempt and no plasticity in nest site selection is conservative or realistic.   
 
Analysis of average water levels of the mid Columbia River in dry, wet and average years in 
relation to nesting timing, fledging timing and preferred nesting elevations showed that there 
would be an average 12% increase in nest mortality.  The absolute differences across the 
Unit 4 and Unit 5 scenarios models are very small relative to the inter-annual variation.  It 
was also recognized that the Arrow reservoir operating regime was the dominant factor 
determining available habitat for birds in the area of influence.  Many birds appear to lose 
their nests due to reservoir inundation under current operations, and this is expected to 
change incrementally with the addition of the fifth unit.  
 
Modelling also showed a small reduction in percent available habitat for migratory birds, 
although this difference is also small compared to the large annual variation due to existing 
operations of Units 1 to 4.  Analysis of average water levels of the mid Columbia River in dry, 
wet and average years in relation to the migration timing and preferred foraging elevations, 
showed that there are no differences between operation of Revelstoke Dam with four and 
five units on area available for foraging for land birds and shorebirds.  For waterfowl, water 
levels under operation with five units would be slightly higher in October and early 
November, resulting in a loss of some foraging habitat. 
 
However, increases in water levels would be small at about 0.2 m, therefore, no significant 
effects on water bird survival or use of the area are anticipated.  Consequently, it is expected 
that changes in operations as a result of the addition of the fifth unit would have negligible 
effects on all three groups of migratory birds.  Additionally, the impacts of any changes of 
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foraging habitat to migrating birds will be further evaluated under the planned Columbia River 
Water Use Plan monitoring. 
 
Wetland productivity and food availability for birds and other insectivores were not 
considered during the Columbia River Water Use planning process.  However, flooding of 
terrestrial vegetation is known to stimulate benthic invertebrate productivity by providing 
additional substrate and nutrients required for their production.   
 
Increased discharges from Revelstoke Dam could negatively affect amphibian reproduction 
through flooding of breeding ponds.  Flooding could lead to introduction of cold water to 
breeding ponds, which could lead to delayed growth and metamorphosis of larval 
amphibians and tadpoles.  The western toad (yellow listed in British Columbia, and recently 
added to Species At Risk Act Schedule 1 as a species of special concern) is known to occur 
in the Revelstoke Reach area, but the locations of specific breeding sites are unknown. 
Flushing of cold, nutrient-poor water last year eliminated the tadpoles which were also most 
likely eaten by fish.   
 
Although the elevations of ponds used for amphibian breeding are not known, the modelling 
results suggest that the addition of the Project would have negligible incremental effects on 
breeding success, as there would not be measurable differences in timing of water level 
increases, beyond the potential impact of the incremental wave effect which will increase 
impacts proportionally albeit to a small degree above baseline conditions.  
 
Changes to the operating regime as a result of the addition of the fifth unit at Revelstoke 
Dam are not expected to affect snake hibernacula nor influence accessibility of the wetlands 
by ungulates.  All large mammals that occur in the area are relatively strong swimmers, so 
their use of the exposed wetlands is highly unlikely to be influenced by minor changes in 
water levels or flow velocities. 

3.5.2 Issues Raised and Proponent Response 
Parks Canada and the Canadian Wildlife Service noted a series of comments with respect to 
migrating bird habitat and nesting.  The key concerns included: 
• Increased losses of active nests are not listed as a residual impact despite measurable 

impacts predicted from modelling. 
• Concerns around the use of “soft constraints” in the Columbia Water Use Plan for the 

operating range for Arrow Reservoir.  The main issue is that there is limited 
understanding of the baseline for bird populations, and so operational impacts cannot be 
readily determined at this time.  This may have impacts on the cumulative effects 
analysis in terms of being able to provide a conclusion of no residual impacts.   

• Human use of the drawdown zone should be managed appropriately to avoid any 
negative impacts on birds. 

 
The Proponent responded that the ‘soft constraints’ used in the Columbia Water Use Plan 
were agreed to along with the provision of additional habitat for birds.  Soft constraints 
require that the Arrow Reservoir elevation is kept low as long as possible through the spring 
and summer, then brought up as high as required under the Columbia River Treaty by 
August 1st of each year, with subsequent reduction through the fall, thus ensuring vegetation 
health and diversity, better access to migratory habitat, and a reduction in nest losses.   
 
Model results indicated that Unit 5 will add an additional 0.1 m of water which depending on 
Arrow Reservoir levels could increase impacts to wildlife, including nesting birds and many 
other species using riparian habitats.  In terms of context and significance of this impact, a 
very large portion of the riparian habitats in this mountainous region have been previously 
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lost due to the creation of the existing reservoir system, dam operations and other 
development in the area.  The wetlands/grasslands complex below Revelstoke Dam is the 
one of the only remaining migratory habitats on the Canadian portion of the Columbia River 
and is the largest piece of riparian habitat remaining in the region.  
 
Modelling results indicated that the incremental amount of available habitat lost due to the 
Project is very small in comparison to the amount of available habitat lost under the baseline 
Columbia Water Use Plan operations.  This leads to a conclusion that the additional impact 
was low and could be mitigated by recommendations made by the Core Consultative 
committee as an Addendum for the Columbia River Water Use Plan.  These include ensuring 
that the location of physical works projects take into account areas inundated under the fifth 
unit and ensuring that all land and water birds are included in this assessment.   
 
The Proponent also noted that the impact of human use on wildlife, including nesting birds, 
has been a concern for over 10 years.  To address this concern, the Proponent has worked 
with representatives from the community and developed a management plan for the 
drawdown zone.  

3.5.3 Proposed Mitigation and Residual Effects 
Mitigation measures for construction- and operation-related activities that are likely to have a 
low to high impact on wildlife resources in the study area are described below. 
 
Temporary loss of terrestrial habitat due to creation of an on-site storage site and parking 
area would be mitigated through a reclamation plan.  Disturbed sites would be revegetated 
as soon as possible after completion of construction to restore these areas to their natural 
state and prevent invasion by non-native vegetation.  Emphasis would be placed on the 
establishment of native plant species through seeding with a succession mix matched to the 
site characteristics.  A detailed list of replacement habitat features and specifications would 
be developed by the Proponent to mitigate impacts on wildlife.  Following the above 
mitigation measures, residual impacts on wildlife are anticipated to be negligible as a result 
of habitat-related disturbances. 
 
Eagles, ospreys, herons and swallows construct nests annually, and they may relocate to 
areas close to Revelstoke Dam in any given year.  Surveys would be conducted prior to 
commencement of construction to confirm that no eagle or osprey nests are located within 
500 m of the construction site.  
 
A survey for swallow nests would be completed prior to construction activities occurring 
within the April to July breeding period.  If an active nest(s) is found within the Project 
bulkhead area, then construction activities that require removal of the nest would not occur 
during the time when the nest is occupied by a bird or egg, unless prior approval is granted 
by the Canadian Wildlife Service.  If construction activities do not require removal of the nest 
while active, construction activities would proceed, and the Environmental Monitor would 
document behaviour of nesting birds in response to construction noises.  Similarly, if active 
nests are found on the dam in close proximity to the Project bulkhead, the Environmental 
Monitor would document bird behaviour during construction.  If nesting birds appear to be 
disturbed by construction noises (e.g., regular abandonment of nest during incubation period 
in response to noises), then the Proponent would consult with the Canadian Wildlife Service 
regarding appropriate construction timing to minimize nest disturbance.   
 
Nests and roosts of herons, osprey, eagles and barn swallows found in close proximity to 
construction areas would be reported to the Environmental Monitor, and appropriate set-back 
buffers for disturbance (as per the Best Management Practices for the species in question) 
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would be applied.  Implementation of these measures would mitigate impacts on breeding 
birds at the Project site, and no residual effects would be expected to occur. 
 
Effects of noise and human activity on other wildlife (i.e., habitat alienation and wildlife 
disturbance) cannot be mitigated in the short term.  However, this impact is expected to be of 
low severity and of short-term duration, given that most wildlife would re-inhabit the area 
once construction activities are completed.  Therefore, no population-level effects are 
expected to occur, and no residual impacts are anticipated. 
 
Elevated noise levels during construction were assessed as having negligible impacts on 
wildlife downstream of Revelstoke Dam.  Consequently, no mitigation measures are 
required, and no residual effects are anticipated. 
 
A Traffic Safety Management Plan would be implemented during the construction phase to 
minimize the risk of wildlife collisions associated with increased vehicular traffic on Westside 
Road.  The plan would encourage bussing or carpooling of workers to and from the 
construction site, and involve an employee traffic awareness program to educate workers on 
the risks of wildlife-vehicle collisions.  
 
To reduce the risk of amphibian and reptile mortality associated with vehicle collisions, 
surveys would be completed prior to construction to determine the location of suitable ponds 
and upland habitat in relation to roads that would be used by construction traffic.  If no ponds 
are found in close proximity to roads and if roads do not appear to bisect suitable upland 
habitat and breeding ponds, no impacts on amphibian and reptile populations are expected 
to occur. 
 
Wildlife mortalities on Westside Road and the dam access road would be monitored 
throughout the construction phase by the Environmental Monitor.  If significant road kills 
occur, additional mitigation measures would be implemented, in consultation with the 
Regional District, Ministry of Environment and Ministry of Transportation and Highways, to 
reduce the risk of vehicle-wildlife collisions.  These could include: 
• Reduce speed limits on the access road and increase monitoring and enforcement; 
• Increase wildlife hazard signs, and install wildlife highway reflectors; 
• Reduce traffic by providing bus transport for workers to the site, which would reduce 

traffic flow, reduce space required for parking and alleviate disturbance to wildlife 
associated with parking areas; 

• Time shift changes away from dawn and dusk periods to reduce the risk of collisions; 
and, 

• Schedule selected project activities to minimize traffic flows during sensitive periods 
(e.g., amphibian migrations). 

 
The Project is expected to cause negligible incremental impacts on wildlife habitat.  
However, wildlife habitat physical works will be implemented through the Columbia River 
Water Use Plan that provides stable water levels in the mid to upper elevations of the 
Revelstoke Wetland area.  This set of mitigations will benefit a range of wildlife species 
utilizing the wetland area.  It is expected that these works, in conjunction with the 
revegetation program also being implemented under the Columbia River Water Use Plan, 
will help to mitigate any minor change in habitat caused by operation of the fifth unit and, 
thus, minimize the potential for any impact on wildlife use. 
 
Operation of the Project is expected to cause low incremental impacts to birds nesting and 
foraging in the Revelstoke Reach area.  Long-term monitoring of shorebirds, neotropical 
migrant and water birds will be undertaken as part of the Columbia River Water Use Plan 
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process to evaluate the effects of Arrow Lakes Reservoir and Revelstoke Dam operations on 
bird habitat and its use during the nesting and migration periods.  As noted above, wildlife 
habitat physical works being implemented through the Water Use Plan that provide source 
habitat for nesting and migratory birds (i.e., berms, water control structures, creation of 
higher elevation lands) in the Revelstoke wetlands and upper Arrow Lakes Reservoir will 
help to reduce the potential for any impacts from operation of the Project on wildlife habitat. 
Design of these wildlife works will take into consideration the water levels that will be 
experienced under operation with five units at Revelstoke Dam to ensure effectiveness of the 
enhancement.  
 
Operation of the Project is not expected to alter food availability for wildlife, and negligible 
effects on birds and other insectivores are expected. Therefore, no mitigation measures are 
required beyond those previously described above. 
 
Revegetation of the drawdown zone will be undertaken in the first five years of 
implementation of the Columbia River Water Use Plan.  This program is expected to provide 
benefits for wildlife habitat and littoral productivity, as well as a number of other interests 
(e.g., dust control).  This program takes place south of the existing wetlands/grasslands 
complex and is largely outside the influence of the Project.  
 
There is a lack of detailed information on the abundance and distribution of herptiles in the 
mid Columbia River, which precluded a thorough assessment of the potential impacts of the 
Project.  An amphibian and reptile life history and habitat use assessment will be undertaken 
as part of the Columbia River Water Use Plan, which will help to better understand herptile 
use of area, and how current operations and operations with a fifth unit potentially affect 
these populations and their habitat.  Wildlife habitat works being undertaken through the 
Columbia River Water Use Plan that provide more stable water regimes in the mid to upper 
elevations of Revelstoke Reach are expected to improve habitat conditions for a range of 
wildlife species, including amphibians and reptiles.  The Columbia River Water Use Plan 
physical works will be subject to a feasibility study to determine how significant the 
opportunities are for enhancement.  
 
Much of the follow up and monitoring requirements for wildlife associated with the Project 
would be addressed through long-term monitoring programs of the Columbia River Water 
Use Plan.  The following outlines those wildlife studies that are of direct relevance to the 
Project, as well as other non-Water Use Plan studies that would need to be undertaken 
during the construction and operational phases to obtain additional information related to 
baseline conditions, monitor the predicted impacts of the Project, or determine the success 
of the mitigation measures in minimizing wildlife impacts. 
 
The following monitoring studies would be conducted prior to and during the construction 
phase of the Project: 
• Bird nest surveys to locate nest sites in close proximity to Revelstoke Dam; 
• Monitoring of vehicle-wildlife collisions on local roads to inform on the need for additional 

mitigation to reduce the number of road kills and improve driver safety; 
• Surveys to determine the location of suitable amphibian breeding ponds and upland 

areas, and snake hibernacula, in relation to roads to be used by construction traffic. 
 
The following monitoring studies will be undertaken as part of implementation of the 
Columbia River Water Use Plan, and would be required to better inform on the operational 
impacts associated with the addition of Unit 5 at Revelstoke Dam. 
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• Amphibian and reptile life history and habitat use assessments to determine the extent of 
use of the Revelstoke wetlands and the effects of fluctuating water levels on their 
reproduction; 

• Monitoring of benthic invertebrate productivity in the mid Columbia River to assess the 
effects of a minimum base flow release from Revelstoke Dam.  This study will help to 
inform on the effects of daily flow fluctuations prior to and following installation of Unit 5 
and its effect on food production and availability to migrating and nesting birds and other 
insectivores (e.g., bats); 

• Monitoring of shorebirds, neotropical migrants and water birds to evaluate the effect of 
Arrow Lakes Reservoir and Revelstoke Dam operations on bird habitat and its use during 
the nesting and migration periods. 

• Monitoring of breeding birds in Revelstoke Reach to determine the effects of Arrow 
Lakes Reservoir operations on spring and summer nesting success. 

 

3.5.4 Conclusions 
The Proponent has identified mitigation, monitoring and or compensation measures to 
address the Project’s potential construction and operations-stage impacts on wildlife, and 
has committed to implementing these measures during the detailed design stage, or in 
management plans that will be finalized in consultation with the appropriate agencies or 
parties prior to the commencement of construction. 
 
EAO is satisfied that the Project will not likely result in significant adverse effects on wildlife. 

3.6 Archaeological and Cultural Resources 
Archaeological and cultural resources are discussed in Section 6.6 of the Application. 

3.6.1 Project Effects 
The study area for assessing the potential impacts of the Project on cultural heritage 
encompasses Revelstoke Reservoir and 56 km of the Columbia River from Revelstoke Dam 
to the head of pre-dam Upper Arrow Lake.  
 
The temporal boundaries used for this assessment were defined as the construction phase 
(expected to commence in February 2008 and be completed by October 2010) and the life of 
the Project (i.e., the period of time during which a project-related activity will result in an 
impact) plus the period required for any impacts to become undetectable and for the 
resource to return to current pre-development background levels.  This would primarily relate 
to when the eroded landforms within Revelstoke Reservoir and the Columbia River become 
stabilized. 
 
In its natural state, the Columbia River would have had very high cultural significance to the 
First Nations who travelled on it, lived beside it and were sustained by its aquatic and 
riparian resources.  A high level of spiritual significance would be attached to a free flowing 
river in its natural state, and there is no mitigation for its loss.  This is a cultural impact that 
only the broad sweep of time (on almost a geological scale) can assuage.  The aquatic and 
riparian ecosystems were significantly affected by impoundment of the river by development 
of dams and its subsequent regulation.  The various components of these ecosystems are 
the subject of specific mitigation and restoration efforts as part of the Columbia River Water 
Use planning process and are assessed separately within this Application.  Assessment of 
the potential impacts of the Project on First Nations’ cultural heritage is, therefore, focussed 
on archaeology.  In this context, archaeological values are related to the presence and 
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condition of pre-contact cultural deposits, structures and features that may be in or on 
sediments that could be affected by the proposed project.  
 
With exception of completion of the penstock, all construction and installation work 
associated with the Project would take place within the existing powerhouse and switchgear 
building.  The Project would not require the permanent use of any land additional to that 
occupied by the existing facilities.  During on-site construction, an estimated 36, 800 m2 
(3.68 ha) of the Proponent property would be required for construction facilities, temporary 
material storage, parking spaces, and spoil disposal.  Based on a site reconnaissance 
conducted in 1994, the southern and eastern portions of this area may have had some 
archaeological potential, however, construction of Revelstoke Dam removed the Holocene 
sediments from these locations.  Consequently, there is no possibility that intact pre-contact 
cultural heritage deposits or features are present in the area that would be potentially 
affected by construction and installation of the fifth unit at Revelstoke Dam. 
 
Potential operational impacts of the Project on archaeological heritage would be related to 
the effects of changes in fluctuations of Revelstoke Reservoir and in the discharge regime of 
Revelstoke Dam on water levels and velocities and its impact on shoreline stability.   
 
Landforms and sediments with associated archaeological deposits or features at the edge of 
Revelstoke Reservoir are potentially vulnerable to erosion from the effects of fluctuating 
reservoir levels.  Potential changes in reservoir level fluctuation due to operation of the fifth 
unit are thus not unidirectional:  daily fluctuations and spring freshet drawdown would exhibit 
a minimal increase whereas market-driven drafting of the reservoir would decrease.  
Similarly, the frequency of moderate drawdown could increase with the Project, while that of 
low drawdowns could be reduced.  The potential impact of modelled effects of reservoir 
fluctuation on archaeological resources is thus equivocal.  Only a very small proportion of the 
higher elevations of the reservoir have been surveyed, and only one occurrence of 
archaeological materials is presently known within the reservoir operational limits; no pre-
contact remains were observed when the location was revisited in 2006 so this site may or 
may not still be intact.  In the absence of the detail provided by an adequate archaeological 
inventory, it can be tentatively concluded that the effect of predicted changes in reservoir 
levels would cancel themselves out.  On the basis of present information, it appears that the 
addition of the Project would not result in a net impact on archaeological values.  
 
Operation of Revelstoke Dam with five units would cause an increase in peak river levels of 
up to 0.5 m at the dam.  Based on the hydraulic modelling results, the archaeological 
heritage assessment considers two conditions that could cause disruption of spatial 
relationships amongst cultural deposits, structures and features: 
• the potential for bank and channel instability caused by changes in dam discharge during 

periods when Arrow Lakes Reservoir is low and the reach is riverine in nature; and 
• the potential for bank and channel instability caused by changes in dam discharge in 

combination with fluctuating Arrow Lakes Reservoir water levels. 
 
Based on the geomorphology assessment and cultural heritage information presented 
above, the archaeological heritage assessment considers two conditions that could cause 
disruption of spatial relationships amongst cultural deposits, structures and features: 
• The primary locus of effects of increased discharge due to Unit 5 is within and 

immediately adjacent to the Columbia River channel upstream from the Illecillewaet 
River. 

• Landforms adjacent to the Columbia River upstream from the Illecillewaet River that 
have potential for associated pre-contact archaeological remains are limited to the golf 
course terrace and pre-1846 Little Ice Age alluvium. 
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• The maximum dam discharge under operation with five units is significantly lower than 
that which occurred on the Columbia River prior to regulation during parts of every year. 

 
Effects of the Project on archaeological resources within the upper part of the Arrow Lakes 
Reservoir can be considered in terms of direct impacts caused by disruption of spatial 
relationships amongst cultural deposits, structures and features, and indirect impacts caused 
by changes in vegetation and effects on stabilization of eroding archaeological deposits.  
 
The sparse inventory of archaeological sites in the Revelstoke Reach limits the ability to 
assess potential direct effects of operation of the fifth unit on cultural heritage.  None of the 
known sites are in the vicinity of areas where continued bank erosion is expected to occur.  
However, the existing inventory provides no indication of the actual number or location of 
potential archaeological sites in the Revelstoke Reach.  It is considered highly likely that 
additional sites are present, including some adjacent to the present channel on terraces that 
are of the considerable age range represented by the Columbia’s downcutting through the 
sediment deposited in the early postglacial lake.  This can only be determined through a 
complete archaeological survey of Arrow Lakes Reservoir. While it can be concluded that 
operation of the Project would have no significant effect on known archaeological sites, the 
impact on as-yet-unrecorded sites is unknown. 
 

3.6.2 Issues Raised and Proponent Response 
The Ministry of Tourism, Sport and the Arts, Archaeology Branch, raised a few issues, 
including: 

• No permitted study involving subsurface testing has been undertaken, and, if the 
effects of the operation of the Project on unrecorded archaeological resources 
remain unknown, the stated objectives of an Archaeological Impact Assessment 
have not been achieved. 

• The Application appeared to recognize a potential for as yet undiscovered 
archaeological resources on river terraces above the Illecillewaet River and a 
potential for increased erosion of the terraces as a result of operation of the Project.   

 
The Canadian Columbia River Inter-Tribal Fisheries Commission also raised concerns on the 
proposed Heritage Site Management.   
 
The Proponent noted that a range of archaeological studies and physical works were 
recommended in the Core Committee report for the Columbia Water Use Plan.  An overview 
study that includes the area from the TransCanada Highway Bridge to Shelter Bay will begin 
in 2007 as part of a long term plan that will focus on systematic archaeological inventory and 
then development of appropriate archaeological management plans for each reservoir. 
 
The Proponent responded that it is seeking an agreement with the Archaeology Branch, the 
objective of which is to define and establish compliance with the Heritage Conservation Act.  
The Proponent is committed to the development of a ten-year plan to assess and inventory 
potential archaeological sites on BC Hydro operated reservoirs and based on these 
inventories, the development of management plans for each of the reservoirs.  In the Water 
Use Plan, only non-intrusive work was included in the Order.  As such, the Heritage 
Conservation Act agreement will provide the framework to undertake the inventories and 
develop recommendations. 
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3.6.3 Proposed Mitigation and Residual Effects 
The study area used for the 1994 Heritage Impact Assessment extended downriver from 
Revelstoke Dam to the TransCanada Highway bridge.  No impacts to any known 
archaeological resources were identified during that assessment, which has been supported 
by the present study with regard to the effects of the proposed Project on the riverine 
environment downstream of the Revelstoke Dam.  
 
However, the scope of the present study has been broadened compared to the 1994 
assessment, which did not consider the potential effects of fluctuations in Revelstoke 
Reservoir or the influence of the pondage of Arrow Lakes Reservoir at its full extent.  These 
latter considerations bring to the fore the lack of an adequate inventory of archaeological 
sites in both of these areas at the present time.  As is emphasized in the following sections, 
completion of the archaeological inventory of these reservoirs is required.  At this juncture, 
the time frames for the Project overlap with that of the proposed inventory of archaeological 
resources as recommended in the Columbia River Water Use Plan, and which will be 
formalized in the Proponent’s proposed Reservoir Archaeology Program. 
 
At present, these are insufficient data to support predictions of impacts on cultural heritage in 
Revelstoke Reservoir.  Although archaeological remains were found at a single site on the 
reservoir, these were not observed during a recent visit in 2006.  Consequently, an 
archaeological inventory would be required to assess the potential impacts on as-yet-
unrecorded sites within the reservoir and to identify the need for mitigation. 
 
When Arrow Lakes Reservoir is at low pool and the Revelstoke Reach is riverine in nature, 
no direct impacts on cultural heritage are expected to occur as a result of operation of five 
units.  However, when the reservoir is at intermediate levels there is the potential for 
archaeological sites that may be present within the pondage area (i.e., at elevations that 
exceed the zone of influence of dam discharge alone) to be more susceptible to accelerated 
erosion due to the combination of increased flows and periodic wetting/drying caused by 
fluctuations in Arrow Lakes Reservoir.  A complete inventory of archaeological sites is 
required to enable assessment of these sites and identification of any mitigation necessary to 
protect them.  
 
The Proponent would employ bank stabilizing techniques at the Revelstoke Golf Course to 
mitigate erosion of the bank.  In view of reported artifacts on this terrace, an archaeological 
impact assessment of this project would be required if it involved disturbance of intact terrace 
sediments. 
 
While the Revelstoke Unit 5 Project is not expected to have a residual effect on known 
archaeological sites within Revelstoke Reservoir and along the Columbia River downstream 
of Revelstoke Dam, the impact of the Project on as-yet-unrecorded sites is unknown.  Until a 
complete archaeological inventory is undertaken, it is not possible to assess the potential 
residual impacts of the Project operations on archaeological values  
 
Given the low rate of erosion in the reach below the Highway Bridge, the use of intermittent 
protection was suggested to control the extent of future bank retreat.  It was recommended 
that a pilot project be undertaken; one possible method would be to place short sections of 
revetments along the bank to form intermittent “hard-points”.  The ends of the protection 
would need to be “keyed-in” to prevent outflanking.  In recognition of the significant overlap 
with management of archaeological values, it is recommended that, if possible, at least one 
of these pilot projects include all or part of an archaeological site.  The location of these two 
test sites will be determined based on an adaptive management approach, which includes 
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the implementation of two test sites; and, criteria for site selection will be based on multiple 
values such as wildlife, archaeological value, recreation, fish, and community. 
 
As part of the Columbia River Water Use planning process, an archaeological inventory 
impact assessment will be undertaken in Revelstoke and Arrow Lakes reservoirs, including 
the Revelstoke Reach area, to identify sites that require protection measures.  The future 
management of archaeological resources could include a monitoring component that would 
include any sites that are potentially adversely affected by operation of the Project. 

3.6.4 Conclusions 
The Proponent has identified mitigation, monitoring and or compensation measures to 
address the Project’s potential construction and operations-stage impacts on archaeological 
and cultural resources, and has committed to implementing these measures during the 
detailed design stage, or in management plans that will be finalized in consultation with the 
appropriate agencies or parties prior to the commencement of construction. 
 
EAO and the Archaeology Branch, Ministry of Tourism, Sport and the Arts, are satisfied that 
the Project will not likely result in significant adverse effects on archaeological or cultural 
resources given the proposed mitigation measures. 

4. SOCIO-ECONOMIC EFFECTS 
Socio-economic components are discussed in Section 6.7 of the Application. 

4.1 Communities and Economy 
The study area for assessing the potential socio-economic impacts of the Project includes 
the City of Revelstoke and the adjacent Electoral Area B of the Columbia Shuswap Regional 
District.  It is anticipated that most of the direct socio-economic impacts would be 
experienced in this area.  However, for the purpose of assessing the economic impacts 
associated with employment, the study area was extended to include the communities of 
Golden, Sicamous, Salmon Arm and Nakusp.  This broader regional area was selected 
because it is believed that skilled trades people residing in these areas could be interested in 
and able to commute to jobs at the Project site.  The socio-economic assessment does not 
include Revelstoke Reservoir and lands above the dam site except for addressing potential 
recreation and navigation impacts of the Project.  These assessments are provided in 
Section 6.8 and 6.9, respectively.  

4.1.1 Project Effects 
The following socio-economic assessment for the Project considers potential impacts of 
construction and operation on the local economy and employment, accommodation, local 
population, and community services and facilities.  Issues related to potential impacts of the 
Project on public health and related services, and land use and public safety are also 
addressed. 
 
It is estimated that a total of 364 person years of direct employment (285 worker years for 
trades people and 79 worker years for engineers and managers) would be created province-
wide by the Project over the 4-year period from 2007 to 2010.  It is expected that 
construction activity would peak in 2009-2010 with the first year (2007-2008) involving 
engineering design work, which would be completed in the Proponent’s Burnaby offices.  
Actual construction work would begin in early 2008 with a proposed in-service date of 
October 2010.  
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Direct employment and income benefits would be generated for construction workers in a 
variety of occupations, as well as engineering and management staff; spending by the 
project and workers would, in turn, stimulate new local indirect and induced employment and 
income. 
 
The availability of construction labour and management will be a pressing concern in the 
project area over the next five years, and consequently it is expected that in-migrants would 
account for a significant share of the jobs on the Revelstoke Project 
 
In addition to the direct employment and earnings of the construction workers on the Project, 
there would be indirect and induced effects.  Indirect employment and income are generated 
from the procurement of supplies and services, materials and equipment during construction.  
While the overall project cost is expected to be $280 million, no information is available 
regarding how this would be distributed.  It can be expected, however, that materials such as 
concrete, lumber, rebar, fuels, equipment, construction supplies and miscellaneous hardware 
could be purchased locally.  Induced impacts occur as a result of re-spending by the 
construction labour force on goods and services.  Induced employment would arise in retail, 
accommodation and other service sector businesses that serve the construction workforce. 
 
The Project would generate provincial and federal personal income tax revenues from those 
who work directly on the project and those who are employed because of indirect or induced 
spending.  This represents a benefit to both the provincial and federal governments. 
 
An estimated $5.8 million in total income tax revenue would be generated by direct, indirect 
and induced employment over the life of the construction phase of the Project, as well as 
from per diem spending.  Of this, two thirds would be federal government revenue. 
 
If local pre-employment training is provided in the less-skilled trades (rock and tunnel work, 
teamsters), some local residents could acquire new skill sets to enhance their future 
employability on other construction projects.  Others may be able to begin (but probably not 
end, given the short duration of the project) their apprenticeships in highly skilled trades, and 
complete their credentials later.  
 
Employment in accommodation, food services and retail would also be boosted during the 
construction period, largely in Revelstoke, providing much needed off-season business.  The 
overall regional unemployment rate would be reduced temporarily, particularly in those 
occupations where demand is stimulated during the construction period. 
 
Accommodation options are very limited in Revelstoke, and the community is concerned 
about how in-migrating workers associated with the Project would be housed.  Worker 
demand for housing will be a function of the status of the workers (i.e., permanent or 
temporary workers).  Based on experience with similar projects, it is likely that the majority of 
in-migrating workers would be trades people that would be unlikely to relocate their families 
due to the short-term nature of the work, and the fact that many of them would likely be 
residents of communities close enough to enable frequent trips home.  Some project workers 
could commute daily from nearby communities such as Sicamous and Salmon Arm, and, 
possibly from Golden or Nakusp.  
 
A concern has also been expressed about the potential for project workers to displace 
tourists from accommodation intended mainly for that market.  Tourism is a developing 
industry in the Revelstoke area, and likely to grow exponentially once the all season ski 
resort facility, Mt. Mackenzie, is developed.  During preparation of the assessment, three 
additional options emerged for workforce accommodation. 
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• Explore the opportunity to cooperate with Mt. Mackenzie developers and share the 
housing that will be constructed there for those workers.  Under the present agreement, 
the Mt. Mackenzie developers must provide 1,600 beds for their workforce, over the 
course of the Project.  

• Local motel/hotel operators might be willing to block off a number of rooms specifically 
for use by Project workers.  A small survey of seven facility operators in the City, many of 
whom have housed work crews in the past, was conducted for this report and all 
expressed an interest in renting to the Project workers, given that they have a 
commitment of occupancy.  

 
The number of in-migrating workers expected to temporarily relocate to Revelstoke to work 
on the Project represents only 1 to 2 % of the total current population of the community.  The 
majority of these workers would likely be single people, who would return to their home 
communities during their time off.  Few families are expected to relocate.  This small 
population increase would have little to no impact on community services and facilities.  
 
With the exception of temporary workers required to commission the fifth unit, no additional 
employees would be required to operate the Revelstoke facility.  
 
Water rental fees are based on the amount of water diverted out of the river system.  At this 
time, the Proponent expects there to be a significant increase in their water rental fees paid 
to the provincial government. 

4.1.2 Issues Raised and Proponent Response 
No issues were raised with respect to community and economic effects. 

4.1.3 Proposed Mitigation and Residual Effects 
It is anticipated that the majority of socio-economic impacts would occur during the 
construction phase of the Project.  With the above mitigation measures put in place, it is not 
expected there would be any residual impacts on the community and surrounding area once 
the Project is brought into service.  Operation of the Project is not expected to cause any 
residual socio-economic impacts. 
 
During construction of the Project, the Proponent would implement a socio-economic 
monitoring program to track and report on all socio-economic impacts associated with the 
Project.  The monitoring plan, which would be developed in conjunction with the Community 
Subcommittee, would establish a framework for assessing impacts relative to a baseline 
situation.  Relevant indicators could be specified for each impact being measured.  For 
example, project employment indicators could include the percentage of equity hires or the 
ratios of apprentices to journeymen.  In addition to monitoring anticipated impacts, 
monitoring could also provide a means of addressing any questions, concerns or complaints 
from the public, by setting up a system for people to register any concerns and for the 
responsible individual (e.g., contractor) to respond to this in a timely manner. 

4.1.4 Conclusions 
The Proponent has identified mitigation, monitoring and or compensation measures to 
address the Project’s potential construction and operations-stage impacts on the 
communities or the economy, and has committed to implementing these measures during 
the detailed design stage, or in management plans that will be finalized in consultation with 
the appropriate agencies or parties prior to the commencement of construction. 
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EAO is satisfied that the Project will not likely result in significant adverse effects on the 
communities or the economy. 

4.2 Recreation 
Recreation components are discussed in Section 6.8 of the Application. 

4.2.1 Project Effects 
For the purposes of this analysis, the Project assessment area encompasses Revelstoke 
Reservoir and the mid Columbia River downstream of Revelstoke Dam to Shelter Bay, as 
well as the shoreline and upland areas immediately adjacent to these water bodies.  The 
study area used for assessing potential recreational effects was broader than the 
construction and laydown areas for installation of the fifth generating unit to account for 
potential effects on existing recreational land uses, aesthetics and viewsheds. 
 
Potential direct effects of construction activities associated with the Project on recreation 
activities and recreational facilities within and surrounding Revelstoke Reservoir include: 
• Reduced or restricted access to recreational uses and sites within the reservoir area; 
• Reduced quality of recreational activities due to sensory disruption (noise impacts) 

during construction; 
• Reduced aesthetics and viewshed due to construction activity; and, 
• Reduction in visitor attendance and tourist visits. 
 
Potential direct effects of construction activities associated with the Project on recreation 
activities and recreational facilities downstream of the dam include: 
• Increased construction traffic; 
• Reduced or restricted access to recreational uses and sites; 
• Reduced quality of recreational activities due to sensory disruption (noise) during 

construction; and, 
• Changes in visitor attendance and tourist visits. 
 
Direct operational effects of the Project on recreation within and surrounding Revelstoke 
Reservoir could include reduced recreational use or quality of use due to changes in 
reservoir water levels. 
 
As only minor daily water level changes are predicted to occur in Revelstoke Reservoir, no 
measurable effects on recreational activities (fishing, boating), use of facilities (boat access) 
or tourism potential are expected to occur.  
 
Potential operational effects of the Project on recreation along the mid Columbia River 
include: 
• Increase in river water levels and velocities downstream of Revelstoke Dam; 
• Increase in erosion and flooding of low-lying shoreline areas; and, 
• Reduction in visitor attendance and tourism. 
 
There is the potential that fluctuations in river levels and velocities downstream of the dam 
could adversely affect the quality of the sport fishing experience in the mid Columbia River.  
However, this is expected to be very limited, as sport fishing is closed year-round from the 
Revelstoke Dam downstream to the Trans Canada Highway bridge, the river reach where 
the greatest changes in river levels and velocities would occur.  As changes in river levels 
and velocities are expected to be minimal further downstream, effects on the quality of the 
sport fishing experience are expected to be negligible. 
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Overall, it is unlikely that the operation of the Project would result in loss or reduction in 
visitor use or tourism potential of the area. 

4.2.2 Issues Raised and Proponent Response 
No issues were raised with respect to the recreational impacts. 

4.2.3 Proposed Mitigation and Residual Effects 
Potential opportunities to mitigate, manage or offset effects of the Project on recreation are 
outlined below. 
 
Prior to commencing construction, the Proponent would require its Contractor to develop and 
implement a Traffic Safety Management Plan prescribing methods and procedures to 
minimize and prevent potential traffic hazards that could arise during construction of the 
Project.  The Proponent would also commit to development of a communication plan to set 
out procedures for notification of equipment delivery schedules. 
 
Disturbances to recreationalists and visitors to the area would be minimized by adhering to 
the noise bylaw, which is currently in place within the municipal boundaries of the City of 
Revelstoke.  
 
The Proponent is currently working with an Advisory Committee to implement a new public 
use management plan for the Arrow Lakes Reservoir drawdown zone.  Implementation of 
this plan is expected to improve conditions for shoreline recreational use of the area and 
reduce present conflicts between recreation and other interests in the drawdown zone. 
 
The Proponent would commit to reviewing its Public Safety Management Plan for the 
Revelstoke facility to incorporate any changes necessary to address potential impacts of the 
fifth unit on downstream recreational use.  This could include the installation of additional 
signage at informal boat launch sites if required (i.e., in response to increased levels of use). 
 
As part of implementation of the Columbia River Water Use Plan, two recreation-related 
studies will be undertaken in the mid Columbia River and Arrow Lakes Reservoir.  This 
includes a recreational demand study to establish a functional link between recreational use 
values and water levels on Arrow Lakes Reservoir and the mid Columbia River.  To date, 
little systematic information is available about how the fluctuating water levels influence the 
recreation behaviour of key user groups.  The second study is a multi-year public user 
measurement study to monitor the use of boat launches where improvements have been 
made through the Columbia River Water Use Plan and determine the value of implementing 
additional boat access improvement projects in the mid Columbia River and Arrow Lakes 
Reservoir.  Both of these studies will help to inform on the effects of incremental changes in 
river condition due to the Project on recreational facilities and the quality of recreational use.  
In addition, a boat access improvement plan is recommended for the mid Columbia River as 
part of the Columbia River Water Use Plan.  A feasibility study will first be undertaken to 
determine whether there is an alternative site to the Centennial launch facility that could 
provide safer access to the river.  This feasibility study would need to address any increases 
in river flows and velocities associated with the Project.  
 
Residual impacts of the Project on recreation within the study area were evaluated for the 
construction and operation phases. 
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4.2.4 Conclusions 
The Proponent has identified mitigation, monitoring and or compensation measures to 
address the Project’s potential construction and operations-stage impacts on recreation, and 
has committed to implementing these measures during the detailed design stage, or in 
management plans that will be finalized in consultation with the appropriate agencies or 
parties prior to the commencement of construction. 
 
EAO is satisfied that the Project will not likely result in significant adverse effects on 
recreation. 

4.3 Navigable Waters 
Navigable waters components are discussed in Section 6.9 of the Application. 

4.3.1 Project Effects 
The Columbia River system is deemed to be a navigable waterway under the federal 
Navigable Waters Protection Act.  With the completion of Revelstoke Dam in 1984, the 
canyon between Arrow Lakes Reservoir and Mica Dam was significantly altered.  It has been 
confirmed with Transport Canada that a permit under the Navigable Waters Protection Act 
will not be required for the Project. 
 
The primary concerns related to the effects of hydro operations on navigation on the 
Columbia River system is the maintenance of commercial transportation routes, accessibility 
of commercial and recreational sites, and safety of commercial and recreational boat 
operators.  Specific concerns related to navigability of Kinbasket and Revelstoke reservoirs 
and the Columbia River include creation of navigational hazards and reduced boater safety 
due to exposure of shallows, stumps and vegetation at low reservoir or river levels and re-
mobilization of floating debris at high water levels. 

4.3.2 Issues Raised and Proponent Response 
No issues were raised with respect to the navigable waters impacts. 

4.3.3 Proposed Mitigation and Residual Effects 
Implementation of the Proponent’s Public Safety Management Plan for the Mica and 
Revelstoke facilities is expected to reduce the potential for any additional flow-related 
impacts on navigational safety due to operation of the Project. 
 
Operation of Revelstoke Dam with five units is not expected to cause any measurable 
impacts on water levels of Kinbasket Reservoir or discharges from Mica Dam that would 
impact navigation.  As a result, no mitigation beyond that currently undertaken by the 
Proponent would be required. 
 
As Revelstoke Reservoir would continue to operate within the current 1 m operating range, 
no impacts on navigation through exposure of shallows/stumps or floating debris are 
expected as a result of the Project operations.  Consequently, no mitigation would be 
required. 
 
No navigational impacts associated with flow velocities within the reservoir or forebay area 
would occur under operation with the Project.  Hazards such as strong currents and 
turbulence associated with sudden flow changes are not expected to occur.  Therefore, no 
additional mitigation beyond current control measures (i.e., warning signs, booms, and 
fences) would be required. 
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Impacts of increased flow variation and velocities on navigation would be low to moderate 
depending on the water level of Arrow Lakes Reservoir and distance downstream from 
Revelstoke Dam.  As this is an inherent impact of increased discharge capability of the dam 
with five units, it cannot be fully mitigated.  However, signs that have been posted along the 
river banks below the dam, at the Centennial Park boat ramp and some of the informal boat 
access points would minimize the potential risk of navigation impacts.  If use of informal boat 
launch sites increases, additional warning signs may be needed to ensure public safety of all 
boaters.  The Proponent would also give consideration to evaluating the feasibility of 
installing new navigational buoys on the river to ensure safe navigation by commercial and 
recreational boaters. 
 
Although operation of the Project is not expected to negatively affect use of the Centennial 
Park boat launch, there are plans to undertake ramp improvements or to construct a new 
ramp at an alternate safer site in the mid Columbia River as part of the Columbia River 
Water Use Plan.  The intent of these works would be to mitigate hazardous launch conditions 
that presently exist at the facility.  Selection of an appropriate site for a new launch facility will 
take into consideration effects on river levels and velocities caused by operation of 
Revelstoke Dam with five units. 
 
During implementation of the Columbia River Water Use Plan, a multi-year study will be 
undertaken to monitor public use levels at both new boat launches and existing launches that 
have been improved in Arrow Lakes Reservoir and the mid Columbia River as part of the 
plan.  This monitoring study will establish the functional link between recreational use values 
and water levels, which will help to inform on the effects of Revelstoke Dam operations on 
use of the Centennial Park boat ramp or a new ramp if a more suitable alternate site is found 
for a new ramp. 
 
Operation of the Project would not cause any residual impacts on navigation within 
Kinbasket or Revelstoke reservoirs.  In the mid Columbia River, increased flow variation and 
velocities could cause an adverse effect on navigational safety; however, the risk is 
considered low given the low magnitude and spatial extent of velocity change, and the very 
low numbers of boaters that recreate close to the dam.  

4.3.4 Conclusions 
The Proponent has identified mitigation, monitoring and or compensation measures to 
address the Project’s potential construction and operations-stage impacts on navigable 
waters, and has committed to implementing these measures during the detailed design 
stage, or in management plans that will be finalized in consultation with the appropriate 
agencies or parties prior to the commencement of construction. 
 
EAO is satisfied that the Project will not likely result in significant adverse effects on 
navigable waters. 

4.4 Public Safety and Health 
Public safety and health components are discussed in Section 6.10 of the Application. 

4.4.1 Project Effects 
In the context of this assessment, public health and safety refers to the well being of workers 
associated with construction of the Project, as well as the health and safety of the general 
public that could be affected by construction and operational-related activities associated 
with the Project.  The assessment also considers the potential effects of construction and 
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operation of the Project on public health and safety related services provided by the City of 
Revelstoke. 
 
The impact assessment for public health and safety includes consideration of construction 
and installation activities and changes to plant operations as a result of the fifth unit at 
Revelstoke Dam.  Potential health and safety issues include: 
• Increased traffic during the construction phase and its effects on public safety, land use 

and recreational activities within the study area; 
• Increased noise levels from construction-related traffic and on-site activities; 
• Decreased air quality from increased vehicle emissions and dust generation; 
• Increased turbidity from construction activities and as a result of increased erosion of the 

river banks and its effects on community water supplies; 
• Increased demand on community health care and emergency services; 
• Increased water levels and its effects on domestic water supplies and sewage absorption 

fields; 
• Increased water level fluctuations in Revelstoke Reservoir and its effects on ice 

formation; and, 
• Increased river velocities on bridges crossing the Columbia River. 
 
It is expected that construction-related traffic would contribute the highest emissions during 
the peak construction period (late summer through fall of 2009) when about 40-50 vehicles 
are expected to be travelling to the site each day.  However, it is expected that this would 
represent a short-term negligible source of emissions relative to ambient background levels, 
which would be localized largely to the construction route (i.e., Westside Road and the 
powerhouse access road).  It is unlikely that this increase in emissions would affect air 
quality for local residents, as most do not reside in close proximity to the transportation route 
or project site.  
 
All equipment used on the Project site would be fitted with standard emission control devices 
appropriate to the equipment and in compliance with federal, provincial and municipal 
regulations and standards.  
 
As all of the transportation routes to the Project site are paved, dust generation resulting 
from construction-related traffic is not considered to be an issue.  However, dust generation 
could occur at the construction site, and has the potential to cause negative impacts on the 
local environment.  Activities that could result in dust generation during periods of dry 
weather include use of large construction vehicles, heavy equipment, loading and unloading 
of concrete at the dam site and disposal site. 
 
Requirements of contractors working on the Project specifically state that they would be 
responsible for providing accommodations at the site during installation and commissioning.  
This includes office space and portable non-specific gender washroom facilities.  Based on 
this requirement, it is expected that there would be no impact on the existing sewage system 
as a result of the increased workforce during the construction phase. 
 
The relatively small number of in-migrant workers required during the construction phase of 
the Project and the fact that most workers would likely commute home on a regular basis to 
communities in the Columbia basin suggest that little use of community health care and 
emergency services in Revelstoke would occur.  Consequently, no impact on the provision of 
these services or use of facilities is expected to occur as a result of the Project.  Discussions 
with personnel from the police, fire, and ambulance sectors in Revelstoke confirm this 
assessment.  
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The incremental increase in river levels resulting from operation of Revelstoke Dam with five 
units is not expected to affect either surface or groundwater water supplies or on-site sewage 
absorption fields.  The elevation of groundwater wells and sewage absorption fields located 
upstream from the Trans-Canada Highway Bridge would be higher than the river level with 
five units operating under high reservoir levels.  Downstream of the bridge, the 0.1 m 
incremental increase in river level predicted to occur at the airport is expected to have no 
impact on any groundwater or sewage absorption fields located in the area.  Additionally, 
water licenses using the Columbia River/Arrow Lake are issued for irrigation for industrial 
purposes.  In the Columbia River/Arrow Lake area, residences use wells, creaks, streams or 
springs as a source of domestic drinking water rather than the Columbia River/Arrow Lake.  
It appears that all of these drinking water supplies will not be impacted by the Project. 

4.4.2 Issues Raised and Proponent Response 
Concern was expressed by the Interior Health Authority that the Project could affect local 
water supply systems due to increased turbidity and microbiological contamination of surface 
water and ground water during the construction phase.  Specific concerns related to the 
need to control turbidity in drinking water supplies, as particulate matter in surface water and 
groundwater can harbour micro-organisms and protect them from both chemical and 
ultraviolet light disinfection.  Suspended matter could also contain toxins such as heavy 
metals and biocides. 
 
During the construction phase, the only activity that would occur adjacent to the Columbia 
River is the removal of the concrete plug from the draft tube.  During removal, this area 
would be dewatered by closing off the area using stop logs.  Once the plug materials are 
removed from the draft tube, the enclosure would be opened and the area would be flooded.  
This procedure should result in minimal amounts of sediment, turbidity or other potential 
water quality hazards from entering the river.  Any minor localized water quality impact on 
the Columbia River during construction would be dissipated by the time waters reach Arrow 
Lakes Reservoir. 
 
In a letter to the Proponent, Interior Health raised concern regarding potential impacts of the 
Project on domestic water supply systems and septic absorption fields below Revelstoke 
Dam.  Specifically, concerns were raised that increased water levels in the Columbia River 
and Arrow Lakes Reservoir due to operation of the fifth unit could affect the quality of 
drinking water supplies in the Revelstoke area and other downstream sites, and affect the 
operation of on-site sewage systems adjacent to the downstream watercourse, potentially 
contaminating surface and groundwater supplies. 
 

4.4.3 Proposed Mitigation and Residual Effects 
Noise-related disturbances associated with construction activities on the Project site would 
be minimized by the fact that the majority of these activities would be confined to the interior 
of the powerhouse and switchgear buildings.  Some noise would be created by works 
associated with installation of the penstock; however, this is expected to be minimal given 
the type of equipment (welding, cranes and winches).  Further, disturbances to local 
residents and visitors to the area would be minimized by the short duration (i.e., six-month 
period) of this activity and adherence to City of Revelstoke noise bylaws. 
 
Noise-related disturbances could occur as a result of transportation of equipment along 
Westside Road and the powerhouse access road.  While this would represent a short-term 
temporary disturbance, impacts to nearby landowners and recreational groups could be 
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minimized through development of a communication plan.  The plan would set out 
procedures for notifying user groups along Westside Road of delivery schedules. 
 
Potential impacts on public safety around the Project Site would be mitigated by 
implementation of routine safety procedures outlined in the Proponent’s Public Safety 
Management Plan for the Revelstoke facility.  The purpose of a Public Safety Management 
Plan is to remove or reduce the risk of public injury or death at, or associated with, the 
Proponent’s generating facilities.  Control measures employed at the facility include warnings 
(lights, buoys and signs), restraints (fences, earthworks, gates and booms) and education 
(media advertising, pamphlets, and a website and employee awareness.)  
 
Safety and security controls would be put in place to ensure safe working conditions and limit 
access to potentially dangerous areas by untrained crew and the general public.  Contractors 
working on the Project would be required to comply with Workers Compensation Board  
regulations, and adhere to all applicable standards and codes, including those of the 
Canadian Standards Association.  First aid attendants would be stationed at the work site, 
and emergency evacuation vehicles would be stationed within close proximity.  The 
powerhouse and workyards would have security fencing around the perimeters.  These 
security measures are intended to prevent damage to the Project facilities and accidental 
harm to trespassers.  
 
Construction equipment and vehicles would be equipped with appropriate emission control 
devises, which would minimize impacts on local air quality.  Dust levels generated from 
operation of large construction vehicles and heavy equipment, and loading/unloading of 
concrete at the dam site and disposal site would be minimized by watering of the roads and 
water sprinkling during truck loading operations when required.  These activities would be 
regularly inspected by the Environmental Monitor. 
 
Although the in-migration of temporary non-resident workers is not expected to impact the 
capacity of health care and emergency services provided to residents of the area, the 
Proponent would communicate with the Revelstoke Fire Department in advance of the 
Project to ensure that its staff is informed of the emergency response capacity at the 
Revelstoke facility. 
 
Construction-related traffic along Westside Road has the potential to affect a number of user 
groups, including adjacent landowners and recreational users and government departments 
responsible for road and bridge maintenance.  Potentially adverse impacts of construction 
traffic would be mitigated through the following actions: 
• Consult with the engineering department of the City of Revelstoke, local Ministry of 

Transport representatives and representatives of CP Rail; 
• Monitor the condition of Westside Road. Westside Road, including the Jordan River 

Bridge, which is owned and maintained by the City of Revelstoke; 
• Control speeds on narrow and/or congested sections of Westside Road (i.e., in the 

vicinity of the landfill and transfer station and the staging areas for snowmobiling).  This 
could require the posting of new signage and the cooperation of the local RCMP in 
enforcement; and, 

• Require that the construction contractor complete a Traffic Management Plan to address 
the issues identified above.  

 
As there are no registered wells or septic fields located within the floodplain that would be 
affected by peak river levels under operation with five units, no impacts on domestic water 
supplies are expected to occur.  Consequently, no mitigation is required. 
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Monitoring of public health and safety-related impacts would be undertaken during the 
construction phase of the project.  No additional monitoring programs would be required 
once the Project becomes operational.  

4.4.4 Conclusions 
The Proponent has identified mitigation, monitoring and or compensation measures to 
address the Project’s potential construction and operations-stage impacts on public safety 
and health, and has committed to implementing these measures during the detailed design 
stage, or in management plans that will be finalized in consultation with the appropriate 
agencies or parties prior to the commencement of construction. 
 
EAO is satisfied that the Project will not likely result in significant adverse effects on public 
safety and health. 

5. SPECIFIC CEAA REQUIREMENTS ON PROJECT EFFECTS 

5.1 Effects of the Environment on the Project 
 
Potential effects of the following environmental hazards on the Project are discussed in detail 
below. 
• earthquakes; 
• forest fires; 
• lightning strikes; 
• floods; 
• wind; 
• snow and ice; 
• avalanches; 
• terrain hazards and mass movements;  and, 
• climate change. 
 
Earthquakes 
 
Earthquakes along the coast of BC are relatively common, occurring along faults in the 
offshore region, within the subducting ocean plate and within the continental crust.  However, 
moving progressively inland from the coast, the frequency and magnitude of earthquakes in 
British Columbia decreases substantially. 
 
Ground movements and shaking as a result of a large seismic event in the area of 
Revelstoke Dam could potentially damage mechanical systems in the powerhouse, and 
result in failure of transmission towers or structures.  Seismic events could also result in 
landslides or avalanches.  The potential for damage as a result of a seismic event can 
typically be mitigated through effective design of structures and facilities.  Seismic 
considerations for dam stability and safety were taken into account during original 
construction of the Revelstoke Dam, and all additional structures and facilities constructed 
for the Project will also be designed to meet the requirements of the National Building Code 
of Canada as appropriate.  Detailed engineering drawings for the Project will be prepared 
and sealed by Registered Professional Engineers, licensed and authorized to practice in 
British Columbia.  During construction, all works will be inspected to confirm compliance with 
engineering specifications. 
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Forest Fires 
 
The Southeast Fire Center, encompassing the majority of southeastern British Columbia, is 
headquartered in Castlegar, and has primary attack bases in Cranbrook, Invermere, 
Revelstoke, Nelson, and Grand Forks.  The Revelstoke primary attack base is located 8 km 
north of Revelstoke, overlooking the Revelstoke Dam, and employs almost 40 personnel 
during fire season to respond to and fight forest fires.  
 
As the scope of the Project does not include altering or increasing transmission line right-of-
ways, the potential for damage from forest fires to the Revelstoke Dam and facilities would 
likely not be significant.  Due diligence and adherence to applicable legislation such as the 
Wildfire Act and Regulation and the Forest and Range Practices Act, would be employed 
during construction activities associated with the Project to minimize potential risk for wildfire 
hazards. 
 
Lightning Strikes 
 
In addition to causing forest fires, lightning also has the potential to result in power outages 
and, in rare cases, damage to electrical equipment caused by exceeding transmission line 
voltage capacities and insulator failure when striking an electrical circuit.  Although mitigation 
measures cannot prevent the occurrence of a power outage due to a lightning strike, they 
can prevent or minimize damage to transmission lines and associated infrastructures.  
Lightning protection measures for transmission lines and facilities, such as lightning arresters 
and overhead ground wires, were incorporated into initial designs of the Revelstoke Dam 
and associated power transmission and distribution systems.  Where applicable, appropriate 
mitigation measures for lightning protection will be incorporated into the design of the 
Project, including upgrades to the Ashton Creek Substation.  
 
Floods 
 
A Flood Control Operating Plan for the Columbia River Basin was prepared in 1968 as a 
requirement of the Columbia River Treaty signed by Canada and the United States in 1961.  
Major revisions were undertaken in 1972 and 1999.  The Flood Control Operating Plan 
contains Flood Control Rule Curves for Mica Dam, Keenleyside Dam and Duncan Dam that 
specify amounts of storage that must be evacuated between October 1 and April 30.  The 
Flood Control Operating Plan also defines flood protection objectives and outlines flood 
control operations for the entire Columbia River Basin, including Revelstoke Dam and 
Reservoir. 
 
Water levels in Revelstoke Reservoir upstream of Revelstoke Dam are largely controlled by 
operations at Mica Dam, although 30 % of annual river flow is attributable to local inflow from 
snowmelt and rainfall.  Monitoring and control of water levels at Mica and Revelstoke Dams 
typically maintain Revelstoke Reservoir to within 1.0 m of its maximum elevation of 573.02m.  
 
An increase in water levels of Revelstoke Reservoir above maximum flood level may result in 
flooding and erosion of some shoreline areas.  Higher water levels can also result in the 
disruption of breeding by birds and amphibians, as well as the inundation of wetland 
vegetation.  In the event of an unscheduled plant power outage or power failure, or 
unexpected increases in inflows into Revelstoke Reservoir, discharges from Mica Dam are 
reduced to prevent the need to spill.  If a spill is necessary to lower water levels in 
Revelstoke Reservoir, spillway operating gates are utilized to release the surplus water 
downstream.  If total discharges exceed the safe channel capacity of Arrow Lakes Reservoir 
downstream of the dam, emergency procedures for regulation of flood flows are followed. 
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The installation of the fifth unit at Revelstoke Dam is not expected to affect the current ability 
of the facility to maintain water levels in the reservoir at prescribed levels and to implement 
emergency management procedures in the event of extreme flood water levels or 
emergencies.  However, the Project is expected to result in intermittent increases in regular 
downstream flows.  
 
Wind 
 
Prevailing winds in the Revelstoke area tend to correspond to the general orientation of the 
Columbia River Valley.  Winds typically flow southeasterly in winter and northwesterly in 
summer. 
 
High winds during construction of the Project could potentially result in unsafe working 
conditions and the suspension and delay of construction activities such as those involving 
work at heights, welding or clearing.  High winds also have the potential to disrupt or damage 
Revelstoke Dam facilities by blowing tree branches and other debris into transmission lines 
and towers, by exerting high pressures on transmission lines, and by causing power 
outages.   
 
As the scope of the Project does not include the installation of additional transmission lines 
or towers, its contribution to the effect of strong winds on the Revelstoke Dam and 
associated facilities is expected to be negligible.  Design considerations for wind loads for 
transmission lines and towers were taken into account during initial designs for the 
Revelstoke Dam.  Where appropriate, design standards for expected loading have been met, 
and the potential for adverse affects as a result of high wind loads is unlikely. 
 
Snow and Ice 
 
The weather in the vicinity of Revelstoke develops as a result of moisture-laden air from the 
Pacific Ocean being deflected upward by the Columbia Mountains.  The cooling of this air 
mass brings significant precipitation to the region, especially in the winter where the addition 
of sub-zero temperatures results in a mean annual snowfall of 396 cm.  The mean annual 
precipitation at Revelstoke has been measured at 1278 mm.  
 
Extreme snow events or ice conditions could lead to increased loading of structures and 
facilities at Revelstoke Dam, including those installed for the Project.  This may result in 
structural damage or collapse of roofs or transmission towers, and increased tension in 
transmission lines.   
 
Potential snow and ice loading was accounted for in the original Revelstoke Dam designs, 
and will also be accounted for in the final designs for components of the Project.  Where 
appropriate, safety factors will be applied to each component.  As design standards for 
expected loading have been met, the potential for adverse affects as a result of snow and ice 
loads is unlikely. 
 
Avalanches 
 
Avalanches occurring within the Project area could potentially bury and destroy machinery 
and components at the Revelstoke Dam, or bury access roads.  However, location and 
design considerations for avalanche potential and safety were accounted for during original 
construction of the dam.  As the Project was accounted for in the original designs, its 
installation is not expected to affect the potential vulnerability of the facility to avalanches. 
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Terrain Hazards and Mass Movement 
 
The Columbia Mountains of southeastern British Columbia are susceptible to landslides due 
to their abundance of metamorphic rocks, which are prone to rock slides and slumps.  
Revelstoke Dam is sited almost entirely on metamorphic rocks composed of layers of quartz-
feldspar and mica.  The Columbia River Fault underlies the dam site, which has resulted in 
zones of weakened rock from ductile movements along the fault and the development of 
brittle deformation and shear zones.  Alterations to the original dam design took place during 
excavation to account for zones of weaker rock that were discovered under the left 
abutment.  Numerous slope modifications and stabilization efforts have been implemented 
and have resulted in slopes that will be adequately stable over the long term.  Extensive 
instrumentation monitoring at the dam will detect changes in condition in the dam foundation 
or abutments, and if necessary, appropriate further mitigating stabilization measures will be 
implemented. 
 
Since geologic and terrain movement location and design considerations for stability and 
safety for a six-unit facility were accounted for in the original designs for Revelstoke Dam, 
the Project is not anticipated to result in effects to local terrain or geology, or to alter the 
susceptibility of the dam to landslides or other mass earth movements.  
 
Climate Change 
 
The Proponent annually submits a Greenhouse Gas Report outlining its emissions and 
actions to combat Climate Change to the Canadian Standards Association Greenhouse Gas 
Registry.  The Proponent is consistently one of the lowest greenhouse gas emitters within 
the North American electricity industry, and is committed to continued research into 
innovative ways to reduce and manage greenhouse gas emissions. 
 
The Columbia River, being a snowmelt-dominated river with a single peak in flows during the 
spring freshet, is extremely sensitive to changes in temperature.  Simulations of stream flows 
on the Columbia River show that even slight increases in temperature would result in an 
increase in winter flows, a decline in summer flows, and the occurrence of summer droughts 
two or three times more frequently than historically.  The repeated occurrence of summer 
droughts and reduction in snowpack in the Columbia Basin would expose the primary 
vulnerability of the Columbia River hydroelectric system.  Since reservoirs in the Columbia 
Basin can only store about 30% of annual flows, they depend on the natural storage of water 
in the form of snow pack to provide a continued water supply during summer months.  The 
loss or reduction in this snow pack due to climate change could result in electricity shortages. 
 
Water levels in Revelstoke Reservoir are typically regulated by operations at Mica Dam and 
Revelstoke Dam to maintain a normal minimum level of 572.0 m.  However, under extreme 
circumstances such as a prolonged drought, the reservoir can be drafted down to an 
emergency limit of 568.8 m or to an extreme emergency limit of 557.8 m as prescribed by the 
existing water license.  A prolonged drawdown of Revelstoke Reservoir could potentially 
result in: 
• Loss of spawning and feeding habitat; 
• Loss of shallow-water fish habitat and decreased aquatic productivity; 
• Loss of use of boat launching facilities; 
• Impacts to recreational uses along the reservoir shore; and, 
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• Effects on aquatic and bank-dwelling mammals during the winter months. 
 
The likelihood of such an occurrence is currently very low.  However, if the reservoir was 
drafted to its emergency limit over an extended period, the Proponent would likely pursue the 
availability of alternative energy sources to minimize effects to aquatic resources and 
recreation, and maintain the high economic value of the head behind Revelstoke Dam. 
 
Operation of the fifth unit at Revelstoke Dam is not expected to affect the current ability of 
the facility to maintain water levels in the reservoir at prescribed levels and to implement 
emergency management procedures in the case of drastic unexpected changes in water 
levels or emergencies.  

5.2 Environmental Effects of Accidents and Malfunctions 
This section of the Application addresses the potential environmental effects of accidents 
and malfunctions that could occur during construction and operation of the Project, as well as 
Best Management Practices followed by the Proponent to reduce the risk of their occurrence, 
and response measures that would be required to minimize the severity of their impacts.  
Specific accidents and malfunctions that could occur during construction and operation of the 
Project are outlined below and discussed in the following sections: 
• Dam safety incidents; 
• Hazardous material spills (including fuel handling, storage and dispensing hazards);  

and, 
• Sedimentation incidents. 
 
Dam Safety Incidents 
 
Although extremely unlikely, dam safety emergencies could occur at Revelstoke Dam where 
there is either a potential for a breach of the dam or an actual breach of the dam that would 
result in uncontrolled release of water.  The Proponent maintains a program of continual 
surveillance and has established procedures for responding to unusual dam conditions and 
identifying dam safety incidents.  Given the low probability of occurrence, the following 
sections focus only on incidents that could necessitate the use of the Revelstoke spillway. 
 
As Mica Dam provides multi-year regulation of the Columbia River, potential flood situations 
on the mainstem are known well in advance.  Large spring floods are considered part of the 
normal operation of Mica and Revelstoke Dams, requiring discharges from Mica to be 
reduced to avoid the need to spill at Revelstoke.  Since the Revelstoke project came into 
operation, there have been only two operational spill events.  However, an unanticipated 
power outage, system malfunction or large summer storm event could necessitate the use of 
the spillway to preserve the safety of the dam. 
 
The Generation Emergency Plan for the Revelstoke facility documents the roles, 
responsibilities and procedures to be followed in the event of an emergency.  This plan 
provides information necessary for response to an emergency event, and includes 
notification charts, resource and contact lists and dam breach inundation mapping.  An 
ongoing program of training, participation in tests and exercises and liaison with affected 
parties is required by the Generation Emergency Plan. 
 
Procedures governing use of the spillway at Revelstoke Dam are outlined in the facility Local 
Operating Order 3G-REV-06.  Spillway discharges are generally limited to between 170 and 
700 m3/s, except during periods when higher discharges are required for dam safety 
purposes.  A minimum spillway discharge of 170 m3/s is required to allow the water to clear 
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the concrete step at the end of the spillway chute.  For Revelstoke Reservoir elevations of 
563.9 m to 573.6 m (1,850-1,882 ft), prolonged operation of flows of 0-170 m3/s (0-6,000 cfs) 
are avoided.  At flows of 710-1980 m3/s (25,000-70,000 cfs), possible damage of the right 
bank in the vicinity of the plunge pool could occur, which would require increased monitoring 
by the Proponent.  Total project discharge (turbine and spillway combined) of over 3680 m3/s 
(130,000 cfs) could exceed the “safe channel capacity” downstream of the Revelstoke 
powerhouse if Arrow Lakes Reservoir is at maximum elevation and would require increased 
monitoring of the river channel.  Emergency surcharge procedures are followed when the 
‘safe channel capacity’ must be exceeded for regulation of flood flows. 
 
If any unusual conditions are observed (such as failure of the spillway gate structure), the 
Proponent would follow established procedures for dam safety as outlined in the Generation 
Emergency Plan.  
 
Procedures to ensure public safety under normal operating conditions at Revelstoke Dam 
and Generating Station are outlined in the Proponent’s Revelstoke Public Safety 
Management Plan.  Situations outside of normal operations (e.g., spilling) are addressed 
through the Proponent’s Emergency Plan, which outlines requirements for use of audible 
signals, patrols and signs to ensure public safety.  Prior to commencing discharge from the 
spillway gates, warning sirens mounted above the spillway are operated to warn of 
impending discharges.  The siren would operate for four minutes and is audible for 1 km 
downstream.  Discharge from the spillway would not commence until two minutes after the 
warning cycle is complete.  Although no formal emergency notifications are required in the 
event of flow releases from the Revelstoke spillway, the Proponent notifies interested 
stakeholders (fisheries agencies, the Mayor of Revelstoke and the Provincial Emergency 
Program (in Nelson) and the media. 
 
Although water releases in excess of maximum discharge capacity of Revelstoke Dam could 
occur during the Project, construction and operation of the fifth unit would not necessitate a 
more frequent use of the spillway.  Due to increased hydraulic capacity with five units 
operating at Revelstoke Dam, the frequency and magnitude of spills are expected to be 
reduced. 
 
With operation of the Project, the total project discharge capacity of the facility (i.e., spillway 
and generating units) would increase by 400 m3/s to 9124 m3/s, about 4 % greater than 
currently with the four existing units.  The likelihood of an event occurring that would 
necessitate use of both the spillway and all five generating units is considered extremely 
remote, although could be required in the event of a combination of a dam safety situation 
and flooding conditions. 
 
Spillway discharges related to accidents or malfunctions during the operational phase of the 
Project could potentially undermine existing bank protection works or initiate new sites of 
shoreline erosion.  A large spillway release in 1991 caused minor erosion along 250 m of the 
left bank near the golf course. If the existing bank protection at this site is upgraded to Class 
1 riprap, future releases should not cause further erosion.  In general, the impacts to 
shoreline stability are expected to be minor in the reach between the dam and Jordan River 
since the channel is largely constricted by bedrock and glacial-fluvial terraces.  As the 
hydraulic effects of a spill become attenuated downstream, impacts to shoreline stability in 
the reach extending to Illecillewaet River are also expected to be minor given the lack of 
observed morphologic changes following the 1991 release.  A spill would not likely have any 
detectable impact on shoreline stability between Illecillewaet River and Arrow Lake Reservoir 
due to the backwater influence of the reservoir. 
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The 1991 spillway release was also sufficient to mobilize some of the bed material found in 
the reach below Revelstoke Dam because the increase in bed shear stress was sufficient to 
the disrupt the surface armour layer.  However, this event did not otherwise cause any 
significant detectable change in downstream channel morphology or bank stability as the 
volume of sediment mobilized was small relative to the size of the channel.  In the event of a 
prolonged spill, there is a possibility that sufficient material could be mobilized and deposited 
on existing bars near the town of Revelstoke.  This sedimentation could promote 
compensating erosion of alluvial channel banks and islands, but is unlikely to threaten 
existing bank protection.  
 
Although use of the spillway at Revelstoke Dam is currently an infrequent event, the 
probability of a spill would be further reduced by the increased hydraulic generating capacity 
provided by operation of the fifth unit.  However, in rare circumstances, an emergency spill 
may be required, which would lead to increased total dissolved gas levels in the Columbia 
River downstream of the dam (and also increased bank erosion and bed scour).  
 
Total dissolved gas pressure levels would be highest in the plunge pool and would be 
reduced downstream through mixing with water discharged from the turbines and through 
dissipation.  Potential effects on fish in the tailwater would be greatest if a spill were to occur 
following a minimum flow condition (such as might occur following the emergency shutdown 
of all generation units) when fish are residing in shallow water and would be suddenly 
exposed to very high concentrations of total dissolved gas pressure.  These effects, 
however, would likely be of short-term duration. 
 
During the last spill event in 1991, a large portion of the west (right) bank was eroded and 
collapsed into the Columbia River; the materials were distributed downstream throughout the 
riverine section of the tailwater channel.  An assessment of this impact concluded that from a 
river ecosystem perspective, the spill and subsequent bank failure provided a much needed 
channel scouring and recharge/resorting of river bed materials that had not occurred since 
the dam was completed.  The resultant reduction in bed armouring was considered to have 
long-term ecosystem benefits that should outweigh the short-term negative impacts to 
benthos and fish. 
 
On the basis of the above, any spill event resulting from a flood event or an accident or 
malfunction could have short-term negative total dissolved gas pressure related effects but 
beneficial long-term effects on aquatic productivity.  
 
The two operational spills that have been associated with the Revelstoke project have not 
produced any recorded damage to vegetation downstream of the dam.  It is expected that 
any spill releases would have very localized effects in the immediate vicinity of the dam.  
Bank protection and stabilization procedures identified to address the potential effects of 
increased flow velocities associated with the Project on shoreline stability should provide 
adequate shoreline protection for downstream vegetation communities in the event of a spill. 
 
Sudden releases of water from the spillway would result in a temporary increase in water 
levels downstream of Revelstoke Dam.  This could have negative effects on nesting and 
migratory birds using the Revelstoke wetlands due to flooding of nests or foraging habitat, 
and could also negatively affect amphibians and reptiles due to introduction of cold water into 
wetlands. 
   
The severity of a release of water on birds and amphibians will depend in part on the time of 
year of the release.  The effect of a spill release on birds and amphibians would also depend 
on the magnitude of the spill.  Total project discharges (i.e., maximum spillway and dam 
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discharges with a fifth unit) would cause substantial increases in water levels and, therefore, 
would be expected to negatively impact wildlife habitat and their use. 
 
The primary consequence of a spill at Revelstoke Dam would be an increase in water levels 
and velocities in the mid Columbia River.  Instream activities in the upper reaches of the river 
such as boating and swimming would likely be disrupted until such a time that normal 
operations were resumed, and water levels and velocities returned to normal.  Depending on 
the magnitude of flows being released through the spillway, river velocities could create very 
unsafe conditions for navigating the river, particularly for smaller recreational boats.  
Shoreline recreation activities immediately downstream of the dam would also experience 
temporary disruption due to higher water levels and shoreline flooding.  
 
At maximum unit discharge (i.e., 2044 m3 /s with Unit 5), there would not be an increased risk 
of inundation given the minor incremental changes in river level associated with the addition 
of the fifth unit at Revelstoke Dam.  However, in the event that use of the spillway is required, 
a total Project discharge (turbine and spillway combined) above 3680 m3/s could exceed the 
“safe channel capacity” downstream of the Revelstoke powerhouse if Arrow Lakes Reservoir 
is near full pool, which could pose an increased risk of inundation of private lands, wells and 
septic fields.  Spillway discharges in excess of 1636 m3/s combined with maximum total 
turbine discharge (2044 m3/s) would require monitoring of river channel for inundation.  
 
The only accident/malfunction that could be of archaeological concern would be related to 
high spillway releases and its effect on sedimentary deposits containing potential 
archaeological remains along the Columbia River downstream of Revelstoke Dam.  It has 
been previously noted that high spillway releases could potentially undermine existing bank 
protection works or initiate new sites of shoreline erosion.  In general, potential impacts on 
shoreline stability are expected to be minor in the reach between the dam and Jordan River 
since the channel is largely constricted by bedrock and glacial-fluvial terraces, where intact 
archaeological deposits or features are unlikely to be present.  
 
As the hydraulic effects of a spill become attenuated downstream, impacts on shoreline 
stability in the reach extending to the Illecillewaet River are also expected to be minor, given 
the lack of observed morphologic changes following the 1991 release.  In the event of a 
prolonged spill, there is a possibility that sufficient material could be mobilized and deposited 
on existing bars near the town of Revelstoke.  This sedimentation could promote 
compensating erosion of alluvial channel banks and islands, but is unlikely to threaten 
existing bank protection.  Additional bank protection measures could be required at sites 
chosen for the pilot bank-protection program if monitoring reveals that the existing structures 
are inadequate.  As this locality appears to be characterized by flanking deposits of Little Ice 
Age alluvium, there is little potential for pre-contact archaeological deposits or features to be 
affected even if morphological changes exceed those observed after the 1991 release.  
 
As a spill would not likely have any detectable impact on shoreline stability between 
Illecillewaet River and Arrow Lake Reservoir due to the backwater effect of the reservoir and 
the resultant downstream attenuation of water level increases, there is a low likelihood that 
pre-contact archaeological remains would be affected. 
 
With regard to higher levels of spill magnitude, the lack of an adequate inventory of 
archaeological sites in the potentially affected areas precludes any specific assessment of 
potential impact. 
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While the likelihood of an event occurring that would necessitate use of both the spillway and 
generating units at Revelstoke Dam is considered to be very low, the Proponent would 
ensure that appropriate response measures are undertaken to minimize adverse 
environmental and social impacts.  This would include implementation of the Emergency 
Response Plan for the Revelstoke facility. 
 
Hazardous Materials Incidents 
 
Spills of fuel and other hazardous substances could occur as a result of accidents and 
malfunctions during the Project.  This could include spills or leaks on land from construction 
equipment and vehicles on the Project site due to human error, mechanical malfunction and 
seismic events, as well as spills due to vehicular collisions along the access route.  Cement 
materials could also enter the Columbia River downstream of the dam during removal and 
disposal of the existing concrete bulkhead, and concrete finishing of the draft tube.  
Hazardous materials required during construction of the Project could include various 
lubricating and hydraulic oils, cement, paints, cleaners, detergents, solvents, diesel fuel and 
gasoline. 
 
Spills and leaks of hazardous materials used in normal operation of the Revelstoke 
Generating Station for the generating equipment and vehicles and heavy equipment could 
also occur during operation of the Project. 
 
The Proponent has Environmental Best Management Practices for various common 
substances that are used at the Revelstoke facility.  The Environmental Best Management 
Practices summarize requirements for the preparation, storage, disposal, transportation and 
handling of these substances to reduce the risk of release of spillable products. 
 
Maintenance of containment systems such as sumps and oil/water separators is outlined in 
maintenance standards, instructions and procedures.  All work at BC Hydro sites must be 
screened for environmental risk and an environmental management plan prepared if 
required.  Contractors conducting work with environmental risk must be given a documented 
orientation to the environmental management plan and follow the plan.  Generation staff is 
provided with environmental training including oil spill prevention and response, 
Transportation of Dangerous Goods, Hazardous Waste Management, Working in and 
Around Water and a variety of other training related to the Environmental Management 
System.  Internal specialists in various aspects of environmental management including 
pollution prevention and waste management are available to BC Hydro staff as technical 
resources. 
 
Oil spill containment is provided for oil filled equipment within the powerhouse.  Floor drains 
and turbine pit drains in the powerhouse lead to the powerhouse oil/water separator.  The 
separator is equipped with a suction skimming system that draws separated oil from the 
surface of the separator up to a tank on the main level of the powerhouse, where the oil can 
be recovered and transferred into containers in preparation for disposal.  Containment is also 
provided for the generator transformers by a chilling sump below the transformers that can 
contain the oil volume from the single largest transformer (45,723 L), along with the deluge 
water from three transformers over a duration of ten minutes.  The transformer gallery floor 
drains are also connected to the chilling sump, so that a squirting oil leak from a transformer 
should also be contained.  Drain pipes from the chilling sump are equipped with valves that 
are normally kept closed.  These valves allow selective drainage of the chilling sump 
contents to the powerhouse oil/water separator.  The standby transformer is located on the 
concrete floor in an area where any spills or leaks will flow to the gallery drain that leads to 
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the chilling sump.  These containment systems are designed for containment of catastrophic 
oil spills, and water soluble products will not be contained. 
 
Revelstoke Dam and Generating Station have a Product Spill Response Plan that acts as a 
component of the Generation Emergency Plan with respect to release of hazardous 
materials to the environment.  This document outlines responsibilities, notification protocol, 
substance-related response, site-specific related response and environmental training.  
Generation staff must also receive training in spill prevention and response, and annual 
review and exercise of the plan is required. 
 
Response to a product spill incident would vary from a localized containment and cleanup of 
small spills and leaks, to both internal and external involvement in a large catastrophic spill.  
During a spill, the level of response would be dictated by the size, location and severity of the 
incident and appropriate actions would be undertaken in accordance with the Product Spill 
Response Plan. 
 
The Proponent would report/notify all appropriate government agencies and any additional or 
outside resource that may be necessary, and would be responsible for completing an 
environmental incident report.  This would include reporting of any spill that exceeds the 
Reportable Spill Quantities to the Provincial Emergency Program.  In the event of spills into 
the aquatic environment, the Proponent would also immediately report the amount to 
Fisheries and Oceans Canada.  For spills into domestic water sources, the Proponent would 
also report to the Regional Health Authority and local public health inspector.  If a spill 
occurred during the transit of materials, the Proponent would notify the owner of a road 
vehicle (if not a BC Hydro vehicle) and appropriate parties if necessary for safety 
consultation. 
 
The risk of spills of hazardous materials affecting terrestrial and aquatic environments would 
be minimized by the fact that most construction activities associated with the Project would 
be confined within the powerhouse where spill response plans and containment systems are 
already in place and would continue to be available throughout the construction period.  
However, hazardous material incidents could occur outside of the powerhouse and 
potentially impact surface water quality, aquatic habitats, wildlife, vegetation, land use, 
recreation, public health and First Nations interests.  The severity of these potential impacts 
would depend on both the type and quantity of the material spill and the geophysical 
characteristics of the spill location, as well as the level and timing of incident response. 
 
As the primary mitigation for spills of hazardous materials is prevention through training, the 
Proponent would ensure that Project personnel are trained in spill prevention procedures 
prior to commencing work, and are familiar with the location of spill kits and emergency 
contact numbers.  The environmental aspects of Project construction would be identified 
prior to commencement of the work, and significant risks would be addressed through spill 
prevention, training and response outlined in the Environmental Management Plan for the 
Project.  This would incorporate spill prevention Best Management Practices for the Project 
site and access roads as part of its Oil Spill Prevention and Emergency Response Plan. 
 
The Proponent is committed to following Best Management Practices to prevent accidental 
releases of oil and/or fuel during construction and operation of the Project.  Fuelling and work 
areas where spills have the potential to occur would incorporate berms or other mitigation 
measures to minimize the potential for fuel releases into the environment.  Hazardous 
materials would be stored off site, and only small amounts would be brought to the site as 
required.  The contractors would be required to assume responsibility for spill response 
measures and ensuring that only trained personnel handle hazardous materials.  Storage 
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areas would be flood proof and located away from any watercourse and areas that could be 
potentially flooded. 
 
All concrete work associated with installation of the fifth unit would be done in the dry and 
would be undertaken in accordance with a Cementitious Materials Control Plan.  During 
removal of the concrete plug from the draft tube, the area would be dewatered and any 
residual materials such as sand, dirt, concrete, etc. would be cleaned up and disposed of in 
accordance with accepted practices.  Following clean-up, the stop logs would be removed 
and the area would be flooded.  An Environmental Management Plan would also be 
developed for the containment of wet concrete and effluent from the concrete pour required 
for refinishing of the draft tube walls for the Project.  Refinishing would occur inside the 
powerhouse structure (including curing) and wash water would be held in a concrete effluent 
containment system, tested for alkalinity and treated appropriately prior to release.  These 
procedures should result in minimal amounts of sediment, turbidity or other potential 
hazardous material from entering the river. 
 
The Proponent would retain an Environmental Monitor to inspect, evaluate and report on 
environmental compliance with respect to spill prevention and emergency response 
procedures during the construction phase of the Project.  
 
Sedimentation Incidents 
 
During construction and operation of the Project, sediment could be released into the 
Columbia River below Revelstoke Dam as a result of: 
• Disruption of land, soils and vegetation at the temporary material storage and parking 

areas, which could lead to increased erosion and sediment input to receiving waterways;  
and, 

• Removal of a concrete plug from the existing bay and penstock and possible placement 
of this material at the spoil disposal site.  This activity could lead to runoff/sedimentation 
problems at the disposal site and along the access road.  

 
The Proponent has Environmental Best Management Practices that include required 
procedures and minimum standards for common construction, maintenance and operations 
activities at Revelstoke Dam and Generating Station to meet federal and provincial 
regulatory environmental requirements.  In particular, Environmental Best Management 
Practices have been set to manage work activities that have the potential to impact aquatic 
ecosystems and address routine components of the Proponent activities that have the 
potential for a broad range of environmental impacts.  The Proponent follows specific 
procedures to minimize the risk of discharge of sediment into nearby waters that could occur 
directly when working in and around water, or indirectly as a result of runoff from stockpiles 
of materials (e.g., dirty gravel). 
 
In the event that a sedimentation incident occurs at the Revelstoke facility, the Proponent 
has established protocols for response, which include procedures for securing and 
containing the area, and monitoring the effectiveness of containment measures, and incident 
reporting. 
 
If a sedimentation incident occurred during the fall and winter periods, the risk to amphibians 
would be low, as most larvae would have metamorphosed and left the water (with the 
possible exception of larval long-toed salamanders, which can take more than one year to 
metamorphose).  Based on field reconnaissance completed in June 2006, the only riparian 
areas in close proximity that appear to be suitable for amphibian breeding occur within the 
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Revelstoke wetlands.  Since Arrow Lakes Reservoir water levels are typically low in winter 
and the wetlands are not inundated, the risk of sedimentation of these areas would be low. 
 
The risk of sedimentation incidents occurring during the construction phase of the Project is 
considered low as the temporary materials storage and parking areas are located on flat 
ground and well away from the Columbia River where sediment-laden waters would not likely 
enter drains or watercourses.  Nevertheless, the Proponent would undertake all measures 
necessary to control erosion and prevent sediment from the worksite from entering nearby 
waters. 
 
The Proponent would prepare a Sediment and Erosion Control Plan for the construction 
phase of the Project to ensure proper implementation of sediment and erosion control, soil 
stabilization and water management to minimize siltation of nearby watercourses.  The 
Sediment and Erosion Control Plan would address, but not be limited to: 
• Nature and location of silt fences, berms, swales, ditches, check dams, settling ponds 

and other facilities, as required; 
• Procedures to be utilized during clearing and other construction activities with the 

potential to result in erosion and/or sedimentation; 
• Removal and disposal of temporary erosion and sediment control measures; 
• Erosion protection for steep slopes, stockpiles and disturbed areas during storm events; 

and, 
• Restoration of eroded or unstable soil to the equivalent of its original condition. 
 
During the construction phase, a Water Quality Monitoring Plan would also be implemented 
by the Proponent.  This plan would provide details regarding procedures and guidelines to be 
followed for the collection and analysis of water quality samples, including locations of water 
quality monitoring stations, sampling frequency, and the parameters to be analyzed.  Results 
of water quality sampling would be compared to baseline data to determine the effectiveness 
of sediment and erosion control measures in preventing the release of silt or other 
deleterious substances into the Columbia River, Revelstoke Reservoir and associated 
watercourses. 
 
At completion of the construction activities, the work site would be properly cleaned and 
restored to prevent degradation of aquatic habitat through erosion and sedimentation.  Clean 
up would occur immediately upon completion of the work and full restoration of the layout 
areas would be achieved according to a Reclamation and Revegetation Plan, which would 
be developed for the Project.  The Environmental Monitor would ensure that site has been 
properly restored and revegetated. 
 
Further details regarding The Proponent’s Environmental Management Program are 
provided in Section 10 of this Application. 

5.3 Cumulative Environmental Effects Assessment 
Cumulative Effects Assessment is the assessment of the incremental environmental effects 
that are likely to result from a project once mitigation has been incorporated, in combination 
with the effects of other activities or projects that have been or will be carried out.  These 
effects may interact in such a way that the combined effects on a broader or regional basis 
may be greater than the effects due to the Project.  
 
This section outlines the scope for conducting the cumulative environmental effects 
assessment for the Project, as required by Section 16(1) of the CEAA.  Guidance in 
determining the scope for assessing cumulative effects was provided by the Operational 
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Policy Statement Addressing Cumulative Environmental Effects under the CEAA (March 
1999) and through discussions with the Canadian Environmental Assessment office and 
Fisheries and Oceans Canada (the federal Responsible Authority). 
 
The regional study area used for assessing cumulative environmental effects of the Project 
was broadly defined as Kinbasket Reservoir downstream to Hugh Keenleyside Dam.  
Specific spatial boundaries within this area were developed for assessing cumulative effects 
on each environmental component, as shown in Table 8.2-1. 
 
The regional study area does not generally extend below Keenleyside Dam, as the 
Proponent would continue to operate its hydroelectric facilities on the Columbia River to 
meet current obligations for monthly flow requirements at the US/Canada border as specified 
by the Columbia River Treaty and the Non-Treaty Storage Agreement.  Consequently, flow 
regimes in the lower Columbia River between Keenleyside Dam and the border would not 
change from current operations under operation of Revelstoke Dam with five units.  
However, for the purpose of assessing potential cumulative effects on First Nations Interests, 
the geographic scope of the assessment includes asserted traditional territories of First 
Nations affected by the Project. 
 
The Project area has experienced numerous developments in the past, and there are plans 
for a number of new projects (hydroelectric and non-hydroelectric) and activities in the future.  
However, residual impacts associated with the Project only have the potential to cause a 
measurable or demonstrable cumulative effect with future developments at the Proponent’s 
Revelstoke and Mica facilities.  Given that the timing of installing additional generating 
capacity at these facilities is uncertain at present, the cumulative effects analysis considered 
two possible development scenarios.  These included: 
• The addition of a sixth unit at Revelstoke with the existing four units at Mica Dam, which 

represents the worst-case scenario due to the hydraulic imbalance that it would create 
between the two facilities, and, 

• The addition of six units at both Revelstoke and Mica, which represents a total build out 
of the Proponent’s hydroelectric facilities on the Columbia River mainstem. 

 
Residual impacts of the Project that could act in a cumulative manner with the effects of 
these projects include: 
• Increased river levels and peak shear stresses causing increased bank erosion rates and 

bank instability in the mid-Columbia River; 
• Larger peak dam outflows causing an increased rate of fish entrainment, resulting in a 

change of reservoir fish populations; 
• Effects of changes in downstream flow velocities and water levels in the mid-Columbia 

River on white sturgeon spawning and egg incubation; 
• Effects of increased daily load shaping on stranding of fish and fish eggs in the Columbia 

River in the tailwater and mid-Columbia River sections; 
• Effects of increased daily peak flows in the mid Columbia River on archaeological 

deposits; 
• Impacts on First Nation’s interests through reduced fishery resources, loss of 

archaeological and cultural resources; 
• Impacts on First Nation’s interests through the potential cumulative impacts on birds, in 

particular on nesting birds; 
•  Increased river levels further impacting nesting birds, amphibians, migratory bird access 

and foraging, etc; and, 
• Increased cost and reduced feasibility and effectiveness of physical works. 
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The incremental effects on bank stability from adding a sixth unit at Revelstoke Dam would 
be similar in magnitude to the addition of a fifth unit.  Peak shear stresses would remain 
below the threshold for mobilizing gravel sediments in the channel and, therefore, bar 
accretion rates and channel shift rates should remain low, and the overall channel alignment 
should remain fixed in-place.  The increased water levels in the upper confined reach could 
initiate a gradual unravelling of existing bank protection near the Revelstoke golf course, but 
would have no impact if existing bank protection is upgraded.  Slow, progressive erosion 
would continue downstream at unprotected fine-grained river banks downstream that are 
over-steepened or partly unstable.  Increased transport capacity could increase the rate of 
removal of slumped bank material in unstable or marginally stable sections.  Overall, bank 
erosion rates are expected to remain low. 
 
The significance of cumulative effects on fish entrainment at Mica and Revelstoke Dams 
from operation of six units at these facilities cannot be quantified at present.  However, there 
could be a net negative impact on fish populations in Kinbasket Reservoir due to mortality 
associated with increased entrainment rates, even though it is possible that there could be 
net gains in fish abundance in both Revelstoke and Arrow Lakes reservoirs.  In both cases, 
density dependent mortality of the existing populations interacting with the entrained fish may 
partially or totally offset any gains achieved.  Monitoring undertaken as part of the 
Proponent’s Fish Entrainment Strategy and the associated risk analysis will provide a better 
understanding of the relationship between Revelstoke and Mica dam operations.  These 
investigations will weigh benefits of additional studies of entrainment, mitigation and 
compensation programs along with appropriate monitoring, depending upon which options 
are finally adopted. 
 
Increased daily maximum flows and water levels in the mid Columbia River from operation of 
six units at Revelstoke and Mica dams could provide potential benefits to white sturgeon 
spawning success, as increased water velocities in the spawning area could discourage egg 
predation.  These potential benefits, however, could be offset by potential increased 
exposure of eggs due to the greater amplitude of daily flow level changes.  The significance 
of these potential cumulative effects on white sturgeon spawning and egg incubation cannot 
be assessed based on current understanding of the limiting factors in recruitment success of 
this population.  This uncertainty will be addressed through the white sturgeon experimental 
plan of the Columbia River Water Use Plan, which is aimed specifically at better 
understanding sturgeon habitat capabilities in the mid Columbia River and building a self-
sustaining population through spawning/incubation flow treatments and conservation 
aquaculture.  Details of this experimental plan are being reviewed by the Technical Working 
Group of the Upper Columbia White Sturgeon Recovery Initiative to address potential 
cumulative effects of future development at Revelstoke Dam. 
 
There is a reasonable likelihood that any future increases in the frequency of high peak flows 
and longer periods at lower flows in the mid Columbia River (such as would occur under both 
scenarios) could result in significant cumulative effects on fish stranding.  Both future 
scenarios would result in higher daily maximum water levels and longer daily periods at 
lower flows.  This combination poses a double risk to fish and fish eggs, and could lead to 
population level effects if significant numbers of fish were lost.  Implementation of the year-
round minimum 5,000 cfs flow at Revelstoke Dam is expected to reduce the effects of future 
projects on fish and fish egg stranding in the mid Columbia River.  However, the level of 
protection provided by this flow is uncertain since it is not clear how the minimum flow and 
changes in the magnitude and timing of dam discharge (i.e., duration of lower flows) would 
interact to affect fish stranding.  To address the uncertainty of present and future project 
effects on stranding below Revelstoke Dam, the Proponent will undertake a pre-project 
assessment of fish and egg stranding that will be used as the basis for the identification of 
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baseline (pre-Unit 5) stranding impacts.  This information will be used for comparison with 
similar post-project stranding assessments to further assess the effects of the Project 
operations.  Based on these findings, the Proponent will develop appropriate means to 
mitigate or compensate for any incremental impacts resulting from the Project and future 
development at Revelstoke Dam. 
 
There is as yet no adequate inventory of archaeological sites in the upper Columbia 
drainage, including the Columbia River below Mica Dam and Revelstoke Reservoir with 
which to assess the significance of potential cumulative effects on archaeological sites.  
Therefore it is not possible to categorically state that previously intact archaeological remains 
would not be affected by the increased rate of activity of shoreline processes occasioned by 
operation of additional generating units.  As part of the Columbia River Water Use Plan, the 
Proponent made commitments to engage in archaeology inventory and impact assessment 
work on Kinbasket, Revelstoke and Arrow Lakes reservoirs.  This work will be undertaken as 
part of the Columbia River Water Use Plan and in accordance with the Proponent Reservoir 
Archaeology Program, which is currently under discussion with the Heritage Conservation 
Branch.  

5.4 Compliance, Effects Monitoring and Follow-Up 
The Proponent has committed to fulfilling the following monitoring and reporting 
requirements: 
• Providing environmental monitoring during all construction phases of the Project; 
• Providing post-construction monitoring of restoration planting and compensatory 

habitats; 
• Reviewing and revising the Columbia River Water Use Plan monitoring programs to 

reflect and address potential effects from the Project; 
• Submitting an Environmental Monitoring Completion Report to appropriate regulatory 

agencies at the conclusion of the construction phases of the Project; and, 
• Reporting spills and other environmental incidents occurring as a result of the Project, 

and submitting incident reports to appropriate regulatory agencies in a timely fashion 
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PART C – REVIEW CONCLUSIONS 
1. BASIS OF CONCLUSION 
The conclusions from the review of the Project, which has been conducted pursuant to both 
federal and provincial environmental assessment legislation, are based on the following 
documents and review procedures: 
 
• The Proponent’s Environmental Assessment Certificate Application under BCEAA; 
• The Proponent’s Table of Commitments, as updated and consolidated in Appendix C;  
• The Proponent’s responses to issues raised (Appendix A – First Nation and Agency 

Issues Raised and Proponent’s Responses, and Appendix B - Public Issues Raised and 
Proponent’s Responses); 

• The BCEAA review procedures, as defined in the section 11 order;  
• Information provided through the Revelstoke Unit 5 Core Committee review process; 

and, 
• The assessment collectively carried out by the multi-disciplinary advisory working group, 

comprised of federal and provincial government agencies, local governments, First 
Nations, with input from the public (as outlined in Part A – Section 3, Appendix A and 
Appendix B). 

2. OVERALL CONCLUSION 
The general conclusion of the assessment is that there are no likely significant adverse 
effects as a result of the Project, with the implementation of proposed Environmental 
Management Plans and commitments, including compliance effects monitoring and follow-up 
measures (see Appendix C). 

2.1 Conclusion of EAO 
Pursuant to the requirements of BCEAA, EAO is satisfied that: 
 
• The process and documents generated as part of this environmental assessment review 

adequately identify and address the potential adverse environmental, economic, social, 
heritage or health effects of the Project; 

• Public and First Nations consultation, and the distribution of information to the public and 
First Nations, have been adequate; 

• Issues identified during the review process by the public, the First Nations, federal and 
provincial government agencies and local governments have been adequately 
addressed by the Proponent during the review of the Application and other supporting 
documentation; and, 

• Practical means have been identified to prevent or reduce to an acceptable level any 
potential adverse effects. 

 
The provincial Minister of Environment and the Minister of Energy, Mines and Petroleum 
Resources will consider this Report and other accompanying materials in making their 
decision on the Application and issuance of an Environmental Assessment Certificate to the 
Proponent under BCEAA. 
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2.2 Conclusion of Federal Responsible Authority 
As this Assessment Report and Screening Report is intended to meet the purposes of both 
the provincial and federal environmental assessment requirements, it contains matters 
relating to First Nations consultation and all socio-economic effects of the project.  However, 
when evaluating the significance of environmental effects pursuant to CEAA, the 
Responsible Authority (Fisheries and Oceans Canada) will take into account environmental 
effects as defined in CEAA. 
 
Pursuant to the requirements of section 16(1) under CEAA, the Responsible Authority has 
determined that, on the basis of this Screening Report, the Project is not likely to cause 
significant adverse environmental effects.  Fisheries and Oceans Canada will reach a 
conclusion about the screening of the Project under CEAA based on this joint provincial and 
federal Assessment Report and Screening Report.  Pursuant to the requirements of section 
16(1) under CEAA, this conclusion will include a consideration of the following: 
• the environmental effects of the Project, including the environmental effects of 

malfunctions and accidents that may occur in connection with the Project and any 
cumulative environmental effects that are likely to result from the Project, in combination 
with other projects or activities that have been or will be carried out; 

• the significance of the effects referred to above; 
• comments from the public; and, 
• measures that are technically and economically feasible, and that would mitigate any 

significant adverse environmental effects of the Project. 
 


