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EXECUTIVE SUMMARY

A healthy and vibrant community depends on healthy ecosystems. In an effort to improve water quality
and support recreational, cultural, social and environmental values across the region, the Capital Regional
District (CRD) has led the development of a watershed management plan for the Elk/Beaver Lake
watershed.

Water quality degradation has been reported in Elk/Beaver Lake for decades. Intensive research, data
collection and analysis has improved our understanding of lake issues and supports ongoing decision
making to improve water quality at the lake. In 2013, an intergovernmental group was formed by the
Province to address the lake issues, and at the direction of the CRD Board in 2016, staff formed the
Elk/Beaver Lake Initiative to chair and coordinate actions with local government and interest groups. The
priorities of the Elk/Beaver Lake Initiative are to:

1 reduce the frequency and toxicity of blue-green algae
1 improve fish habitat
1 manage invasive weed growth.

With the overall goal of improving water quality in Elk/Beaver Lake, this watershed management plan
addresses these priorities by tackling the elevated nutrient levels in the lake that contribute to these issues.
Recommendations are outlined to reduce total phosphorus entering the lake by improving land
management practices within the watershed, improving watershed structure and function, and improving
lake health and function.

In addition, the watershed management plan outlines various actions to reduce nutrient inputs into the
lake from the surrounding watershed, with the highest priority actions being to:

T improve rural/urban land management practices to reduce and manage the source of phosphorus
inputs into the watershed

1 improve agricultural land use practices to reduce and manage nutrient use

1 restore and enhance stream and watershed function in Haliburton Brook and 0'Donnell Creek

1 manage and reduce growth of invasive Eurasian milfoil.

An implementation plan, performance metrics and long-term monitoring recommendations are also
presented. Partnership and collaboration with government agencies is also important to ensure the
long-term sustainability of the plan and guide future improvement of water quality in the lake and its
many environmental, social, recreational, cultural and economic values.

Elk/Beaver Lake Watershed Management Plan Page i
Executive Summary



ACKNOWLEDGEMENTS

Many individuals, landowners, interest groups, experts, and government agencies have put countless
hours into better understanding, assessing and restoring water quality at Elk/Beaver Lake. These
contributions of time, energy, and resources have been fundamental in understanding the lake issues,
increasing public awareness and supporting informed decision making to improve water quality in the
lake. Through collaboration, passion, vision and determination, this watershed management plan has been
developed in partnership with many individuals, agencies and groups to support, protect and restore the
many values of the lake and surrounding watershed.

The CRD acknowledges that Elk/Beaver Lake and the surrounding watershed are located on the ancestral
lands of the Lekadt 8 ABnd WSANEO Nations. The support and context they have provided for the history
of the land and current interest and vision for the region is a valuable contribution to this plan. An
intergovernmental working group has also been critical to providing guidance and support for collaborative
decision making to improve water quality in a complex, multi-jurisdictional lake, particularly the District of
Saanich, which significantly supported this process. A huge amount of gratitude goes to the community
members and volunteer stewardship groups that have continued to care for the future of Elk/Beaver Lake
and have dedicated their time and energy to support this initiative. Contributions of funding and in-kind
support have supported the success of this initiative from a variety of grantors, funders and partners.

This document aims to acknowledge all key contributors and partners that supported the Elk/Beaver Lake
Initiative within the Partnerships section of this document. Any omissions were unintentional.

Page ii Elk/Beaver Lake Watershed Management Plan
Executive Summary



Table of Contents

EXQCULIVE SUMIMIATY 1ottt i
ACKNOWIEAGEMENTS ..o i
T INETOQUCTION oo 1
1T BACKGTOUNG ..o 1
1.2 Purpose, SCope and TIMEMTAIMIE .......oooviiiiiiiei e 1
1.3 APPIOACN oo 2
T4 PAIINETSNIPS .o 2
1.4.1 Intergovernmental WOriNng GrOUD ........cccvvvviiioieiieec oo 5
1.4.2 FITST NATIONS . ...ttt 5
1.4.3 COMMUNITY GIOUPS it 5
1.4.4 PrIVATE LANGOWNETS ..ot 5

1.5 Public Engagement and PIan DeVelOPMENT.......co.cvovovveiieiceeeeeee e 6
1.6 Vision, Goals, Objectives and OUICOMES .........ocvvviieiceieeeeeeeeeee e 6
1.7 JUTISICHON . ..o 7
1o POLICY o 9
2. Elk/Beaver Lake and WaterShed ..o 10
2.1 LANA USE SUMMAIY ooovoiiieeee e 10
2.2 Lake and WALershed VAIUBS ...........coooviooieeeeeee e 13
2.2.1 CURURBEVAIUBS ... 13
222 SO VAIUBS ..., 13
2.23 ENVITONMENTE] VAIUBS ... 13
2.2.4 ECONOMIC VBIUBS ..o 16

2.3 Lake aNd WALETSNEA ISSUBS .........ivviiieeeeeeeeeee e 16
2.3.1 BIUE-GIEEN AlQAE ........ooiioieeeeeee e 16
2.3.2 Invasive Plants (Eurasian water-milfoil) ... 17
233 POOT FISN HBDITAT ... 18

2.4 BUTOPRICATION ... 18
2.4.1 External Nutrient Sources (from the watershed)..........cocoovovovooiioeeeeeeeeeeeeee 18
2.42 EXternal NUTHENT TFANSPOTT ..o 21
2.43 IN-1ake NULHENT SOUTCES ..o 23

2.5 ENVITONMENTAL STTESSOTS ..., 26
3. Watershed Management ACTIONS ..o 27
3.1 IMPIEMENTATION ..o 27
3.2 PIIOTTHZATION ... 27
3.3 ReCOMMENAEA ACHIONS ......oviiioe e 27
3.4 Performance INAICATOTS ........o.oviioee e 38

Elk/Beaver Lake Watershed Management Plan
Table of Contents



3.4.1 PrIMIANY GOBL..ovioiiieeee e 38
3.4.2 OULCOMIBS et 38
3.4.3 Objectives and Recommended ACHONS. .......cvv i 39
3.5 MONIOTING PrOGTAM L.ttt 39
4 Management CONSIAETALIONS ..o 4
4.1 Species at Risk and Critical HADItat ..........ccocooiiioiioeeceee e 41
4.2 AdBPLIVE MBNAGEMENT ..o 41
4.3 CNBIBNGES. ... 41
R B OO CS . 43
APPENGICES oo 47
Appendix A - Public Engagement Process Summary
Appendix B - Policy & Regulation
District of Saanich
Capital Regional District
Agricultural Land Commission
BC Provincial Government
Government of Canada
Appendix C - Best Management Practices
Urban/Rural Landowners
Agricultural Landowners
Appendix D - Summary of Recommended Actions in Elk/Beaver Lake Watershed
Appendix E - Elk/Beaver Lake Water Quality Monitoring Program
List of Tables
Table 1-1  Elk/Beaver Lake INItIatiVe PAMTNETS .......cooviiiieeeeeee e 3
Table 2-1  Annual Economic Value of Elk/Beaver Lake ............ccooovviiioioiieiieeeeieeeeeeeee e, 16
Table 2-2: Land Cover and Associated Phosphorus Sources within Elk/Beaver Lake Watershed.............. 21
Table 3-1:  Anticipated Outcomes and Associated Performance INdiCtOrS..........cocoovovevoeiveioieieeeeeee 39
Table 3-2:  Monitoring Program for Elk/Beaver Lake............ccooovvoiieioeeoeeeeeeeeeeeeeen 40

Elk/Beaver Lake Watershed Management Plan

Table of Contents



List of Figures

Figure 1-1: Elk/Beaver Lake Watershed Jurisdictional BOUNGAMES ..o 8
Figure 2-1: Elk/Beaver Lake Watershed Land Cover Map (20717) oo, 12
Figure 2-2: Map of Environmental Values in Elk/Beaver Lake Watershed.............ccooovvoveiiieoieceee, 15
Figure 2-3: Eurasian Milfoil Density and Distribution in Elk/Beaver Lake ..............cccocoovvoiiiiiiciiiee, 25
Figure 3-1: Recommended Actions Map of Elk/Beaver Lake Watershed ..o, 37

Elk/Beaver Lake Watershed Management Plan
Table of Contents






1. INTRODUCTION

Elk/Beaver Lake is the most visited Regional Park, valued for its many benefits at local, regional, provincial
and national scales. Water quality issues at Elk/Beaver Lake were formally identified in the 1960s and
have continued to decline, having significant impacts on the environment, social, cultural and recreational
values of the lake and surrounding lands. At the direction of the Capital Regional District (CRD) Board, the
Elk/Beaver Lake Initiative was established in 2016, driven by community concern and supported by an
intergovernmental working group to improve water quality at the lake. The priority actions identified by
the Elk/Beaver Lake Initiative include reducing blue-green algae (also known as cyanobacteria) blooms,
managing invasive aquatic plant growth and improving fish habitat, all related to the overall water quality
of the lake.

1.1 Background

Work to date has confirmed that the primary cause of lake issues is the elevated nutrient levels in the
lake. Approximately 30% of these nutrients come from run-off, groundwater and air particles (dust) that
enter the lake from the surrounding land, known as the external nutrient load. The remaining 70% of
nutrients are accumulated in bottom sediment and recycled back into the lake, known as the internal
nutrient load. From 2016-2019, staff worked with government and community partners to develop two
complementary plans to address the internal and external nutrient loads in the lake and improve water
qualities. This watershed management plan directly addresses external nutrient loads, while an in-lake
remediation plan is underway to address the internal nutrient load.

1.2 Purpose, Scope and Timeframe

The purpose of the watershed management plan is to identify goals, objectives, recommended actions
and an implementation plan to improve water quality in Elk/Beaver Lake.

The scope of this plan is geographically focused to Elk/Beaver Lake and the surrounding sub-watershed
that drains into the lake. The scope of recommended actions within the plan is focused on reducing the
external nutrient load in the lake. The internal nutrient load issue is addressed through a separate in-lake
remediation plan and will not be specifically addressed within this document. The in-lake remediation
process is quided by CRD staff, expert consultants and intergovernmental agencies. On September 11,
2019, staff brought forward a report and business case to the CRD Board outlining the environmental,
recreational, community and economic values of the lake (over $10 million annually) and a
recommendation to remediate the lake. The CRD Board approved the recommendation to move ahead
with the in-lake remediation of Elk/Beaver Lake, subject to receiving at least 50% capital grant funds for
the project.
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During the public consultation process, a number of ideas and suggestions were brought forward for
consideration within the plan. Some ideas and suggestions, however, were excluded if they did not fall
within the scope of the plan. Recommended actions within this plan include active, on-the-ground
restoration activities, in addition to actions relating to public outreach, education and community-led
stewardship.

The timeframe of this management plan quides actions for at least the next 10 years (2020-2030).
Following 2030, the plan should be reviewed and revised, as necessary.

1.3 Approach

The watershed management plan is one component of a multi-pronged, holistic approach to improve
water quality in Elk/Beaver Lake. The watershed management plan addresses the land use activities and
practices within the watershed that contribute to an ongoing, external nutrient load. Through a coordinated
and parallel process, the in-lake remediation plan identifies actions to manage elevated nutrients
accumulated in the lake sediments to reduce the internal nutrient load. This community-driven,
collaborative approach will address immediate health and environmental concerns, while making a long-
term, sustainable plan to address the source of the water quality issues within the watershed.

Given known constraints within the watershed, ensuring the success of this plan requires that it is
sustainable, achievable, informed by science and supported by the agencies, community members,
landowners and stakeholders needed to implement it. The plan includes a summary of our current
understanding of lake issues, leading techniques and best management practices to support measurable
objectives, a robust monitoring plan to assess the effectiveness of the plan and an adaptive management
framework, essential to supporting continuous learning through an iterative, decision-making process.

1.4 Partnerships

A number of partnerships were critical to the development of this plan, as indicated in the
Acknowledgements section. Table 1-1 below identifies the agencies, governments, community groups,
landowners, funders and individuals for their vital contribution to this plan and the health and enjoyment
of Elk/Beaver Lake.
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Table 1-1 Elk/Beaver Lake Initiative Partners

Government

1 Capital Regional District

9 District of Saanich

1 District of Central Saanich

1 Island Health (also known as Vancouver Island Health Authority)
1 BC Ministry of Environment and Climate Change Strategy

1 BC Ministry of Forests Lands and Natural Resource Operations & Rural Development
1 Transport Canada

T BC Ministry of Transportation and Infrastructure

1 Fisheries and Oceans Canada

1 Peninsula and Area Agricultural Commission

1 Saanich Environment & Natural Areas Advisory Committee

First Nations

1 Lekqix 8 Aslations: Esquimalt and Songhees Nation

f WSANEO Nations: Pauquachin, Tsartlip, Tsawout, Tseycum
Non-Governmental Organizations/Community groups

Colquitz Watershed Stewardship Coalition (also known as Colquitz Coalition)
Victoria Golden Rods and Reels Fishing and Social Club

Victoria Rowing Society, Rowing Canada Aviron, and Victoria City Rowing Club
University of Victoria Vikes: University of Victoria Varsity Athletics

BC Lake Stewardship Society

Beaver Elk Environmental Stewards

Habitat Acquisition Trust

Haliburton Brook Stewardship Coalition

Urban Biodiversity Enhancement and Restoration Group (UBER) at Haliburton Watershed
Victoria Natural History Society (birding)

Elk Beaver Lake Equestrian Society

Retriever Club

Haig-Brown Fly Fishing Association

World Fisheries Trust

Royal Oak Burial Park

Elk/Beaver Lake Recreational Advisory Group

Peninsula Streams Society

Amalgamated Conservation Society

South Vancouver Island Anglers Coalition

=4 =4 -4 -4 -4 -4 A4 _—a _a _a _—_a _a _a -9 -9 -9 -8 -3 -°
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Table 1-1, cont’d

Academic Partners

University of Victoria Engineering

University of Victoria Restoration of Natural Systems
University of Victoria Environmental Law Centre
Simon Fraser University Restoration Program
Camosun College Environmental Technology Program
Vancouver Island University Resource Management Program
Experts

Richard Nordin, PhD

Ken Ashley, PhD

Purnima Govindarajulu, PhD

James Miskelly, Natural Resources Canada

lan Bruce, Peninsula Streams

Christian Englestoft, MSc and Kristiina Ovaska, PhD
Gertrud Nurnberg PhD

Bruce LaZerte, PhD

Patrick Lucey and Cori Barraclough, Aqua-Tex Scientific Consulting Ltd
Northwest Hydraulic Consultants Ltd.

Agriculture

1 Haliburton Organic Farm

1 Arabian Horse Farm

1 Hobby farms

Funding Contributors

= =4 -4 -4 -—a A

= =4 4 4 -4 -4 _—a _a _a -2

Canadian Wildlife Federation

BC Wildlife Federation

Habitat Conservation Trust Foundation

Freshwater Fisheries Society of BC

Victoria Fish and Game Protective Association

Community to Community Forum (C2C) - Union of BC Municipalities
District of Saanich (in-kind)

Victoria Golden Rods and Reels Fishing and Social Club (In-kind)

Peninsula Streams Society (in-kind)

Victoria Rowing Society, Rowing Canada, and Victoria City Rowing Club (in-kind)
Key Community Champions

1 Mick Collins (Victoria Golden Rods and Reels Fishing and Social Club)

1 Robert McConnell (Victoria Golden Rods and Reels Fishing and Social Club)
1 Jamie Disbrow (Beaver Elk Environmental Stewards)

= =4 4 4 A8 a8 & -2 -2 -2
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1.4.1 Intergovernmental Working Group

An intergovernmental working group was formed in 2014 by the Ministry of Environment and Climate
Change Strategy (ENV) to address increasing concern for water quality in Elk/Beaver Lake. In 2016, the
CRD established the Elk/Beaver Lake Initiative and coordinated the working group’s efforts to improve
water quality. The intergovernmental working group supports the Elk/Beaver Lake Initiative by providing
quidance and support for in-lake remedial recommendations, participating in decision making, supporting
the securement of funds, and helping to guide future adaptive management. Membership of the
intergovernmental working group include ENV, the Ministry of Forests, Lands, Natural Resource Operations
and Rural Development (FLNRORD), Island Health, the District of Saanich and the CRD. After December
2019, the intergovernmental working group was formally decommissioned, however, all partner agencies
are available to support the Elk/Beaver Lake Initiative, as needed.

1.4.2  First Nations

The CRD acknowledges that Elk/Beaver Lake and the surrounding watershed are located on the ancestral
lands of the Lekat 8 Amnd WSANEO peoples for thousands of years. As caretakers and stewards of the
land, First Nations play an important part in providing insight on current values and the values of the land
pre-settlement, and are important partners moving forward with this plan. Continued consultation and
collaboration with First Nations will be supported throughout the implementation of this plan.

1.4.3  Community Groups

Community support and engagement has been a vital component of driving and coordinating actions to
improve water quality at Elk/Beaver Lake. Partnerships with the University of Victoria Civil Engineering and
Restoration of Natural Systems programs have provided valuable project planning that have contributed
to improvements to stormwater management within the watershed surrounding Elk/Beaver Lake.
Numerous expert scientists have also provided expertise that has led to the selection of lake and
watershed improvement options.

Numerous community groups and volunteers have contributed to aquatic weed monitoring, water quality
monitoring, invasive plant removal, and riparian restoration efforts. Volunteer participation is a critical
component to ongoing riparian area enhancement. The enjoyment of recreation activities, such as rowing,
hiking, swimming and fishing have driven the objectives of the Elk/Beaver Lake Initiative and this
watershed management plan. Communications and collaboration with local interest groups, lake users and
stakeholders are ongoing.

1.4.4 Private Landowners

Private landowners that live within the watershed surrounding Elk/Beaver Lake are a critical component
to ensuring the success of this plan. Landowner support and participation have already contributed to
external nutrient reduction and better stewardship of the watershed as a whole. Building partnerships and
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providing support and resources to landowners, to help shift current behaviours and land management
practices, will make a significant impact on the efficacy of the plan.
1.5 Public Engagement and Plan Development

Public engagement was a key part of developing the watershed management plan for Elk/Beaver Lake to
address external sources of nutrients. This plan was developed with an effort to involve the
intergovernmental working group, First Nations, private landowners, park visitors and interest groups in
our region through a public engagement process. The planning process involved a multi-phased approach
to gather available data, identify key issues, share ideas on appropriate solutions and develop a plan to
address those issues. Following the initial public engagement phase, the plan was developed, reviewed,
revised and finalized for endorsement by various levels of government, field experts, stakeholders,
landowners and community groups.

For a complete summary of the public consultation process, see Appendix A.

1.6 Vision, Goals, Objectives and Outcomes

The following vision, goals, objectives and outcomes for the watershed were developed and informed by
the public consultation process.

Vision: The vision expresses the desired end state; a vision for where one wants to be in 15-20 years.

The vision for Elk/Beaver Lake watershed is to have a healthy and diverse lake ecosystem that
supports environmental values, safe recreation and community activities for generations to come.

Goal: Succeeding the vision, the following goal was identified for Elk/Beaver Lake watershed.
The primary goal is to improve water quality in Elk/Beaver Lake

Objectives: The objectives were developed to specifically address the primary goal of improving water
quality, specifically addressing the external nutrient load from phosphorus:

1. Improve land management practices within the watershed to reduce total phosphorus entering the
lake.

2. Improve watershed structure and function to reduce total phosphorus entering the lake.
3. Improve lake health and function to reduce total phosphorus within the lake.
Outcomes: The anticipated outcomes of this watershed management plan include:

1 Restored habitat for native aquatic species

Reduced growth of Eurasian milfoil

Reduced frequency of blue-green algae blooms

Improved community awareness and understanding of watershed stewardship

=A =4 =
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1.7 Jurisdiction
The Elk/Beaver Lake watershed falls within multiple jurisdictions, as outlined in Figure 1-1.

Those jurisdictions include the following, with associated responsibilities identified as they relate to the
Elk/Beaver Lake Initiative.

Jurisdiction Responsibilities

District of Saanich Responsible for planning requlations and bylaw enforcement for residential
properties in the watershed are within the jurisdiction of the Saanich

ENV Responsible for the effective protection, management and conservation of
BC's water, land, air and living resources

FLNRORD Manages and monitors fisheries within British Columbia

Island Health Provides guidance and expertise on water quality issues impacting human

(AKA Vancouver Island | health, such as toxic blue-green algae blooms

Health Authority)

Transport Canada Requlates water surface activities on Elk/Beaver Lake

CRD Regional Parks Manages Elk/Beaver Lake Regional Park

The CRD also works collaboratively with Island Health, and ENV to facilitate lake water quality monitoring,
and the detection and public communication of blue-green algae toxins in the lake.

Additional jurisdictional responsibilities are held by the Ministry of Agriculture. This ministry provides tools
and information to support farmers and growers to ensure sustainable and environmentally friendly use
of these resources. Significant agricultural land use takes place in the Elk/Beaver Lake watershed and
provincial legislation is important to protecting soil, water, air and biodiversity in the agricultural sector.
The provincial Agricultural Land Commission is an independent administrative tribunal dedicated to
preserving agricultural land and encouraging farming in British Columbia. The Agricultural Land Commission
specifies land use permitted within the Agricultural Land Reserve, which covers a significant portion of the
Elk/Beaver Lake watershed.
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1.8 Policy

Key legislation, policy and bylaws that impact and/or quide activities within the Elk/Beaver Lake watershed
are as follows:

District of Saanich: Watercourse Bylaw, Zoning Bylaw, Deposit of Fill Bylaw, Tree Preservation Bylaw,
Subdivision Bylaw, and Official Community Plan policies.

1 Capital Regional District: Elk/Beaver Lake Regional Park Management Plan (Bylaw N0.3698; (RD
2010), Regional Parks Regulation Bylaw (4225), and Septic Maintenance Bylaw (3470).

1 Agricultural Land Commission: The Agricultural Land Commission Act and associated regulations.

T Ministry of Agriculture: Code of Practice for Agricultural Environmental Management requlates land
use and impacts of the environment.

1 BC Provincial Legislation: Environmental Management Act, Water Protection Act, Riparian Areas
Protection Act, Wildlife Act and Water Sustainability Act.

1 Federal Leqislation: Fisheries Act, Canada Wildlife Act and Species at Risk Act.

For more information on these policies and requlations, please see Appendix C - Policy & Regulation.
Additional reports and strategies that quide or support recommendations within this plan include:

1 Ministry of Environment and Climate Change Strategy: Water Quality Objectives and Water Quality
Attainment Report. (McKean, 1992; Ministry of Environment, 1996)

1 Capital Region District: CRD Regional Climate Action Strategy (2017), Regional Parks Strategic Plan
(2012), Regional Canada Goose Management Strateqy (2012)
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2. ELK/BEAVER LAKE AND WATERSHED

The Elk/Beaver Lake sub-watershed is the headwaters for the Colquitz River system, which flows through
the District of Saanich and into the ocean at Portage Inlet. Elk/Beaver Lake is composed of two basins, Elk
and Beaver, separated by a shallow inter-lake channel. The 2.24 km? combined lake area receives water
from a 7.82 km? upstream sub-watershed drainage area. Water flows into Elk/Beaver Lake from 25
drainage tributaries, but the primary inflows are from O'Donnell Creek, Hamsterly Creek, Haliburton Brook
and Linnet Creek. A comprehensive understanding of the historic and current conditions and trends of
water quality is critical to the development of a watershed management plan. This section provides a
summary of our understanding of the watershed and water quality issues in Elk/Beaver Lake.

2.1 Land Use Summary

Historic and current land use impacts the quality of the surface waters within a given watershed. Land use
describes a category of usage, such as urban/rural residential, agricultural, and forested, often associated
with the zoning of the land. Land use can be valuable in better understanding the type of land
management practices and activities that occur on the land, such as the application of fertilizers in rural
areas, animal manure storage on agricultural lands and the paving of roads or parking lots in urban areas.
Land cover provides useful information of the physical state of the environment at a particular time, often
using aerial imagery of a region.

Water quality in Elk/Beaver Lake has been affected by human activities for at least the past 150 years
(Groeneveld, 2002). Prior to colonization, the Indigenous people of this territory managed the lands in
such a way as to provide for many of their cultural, sustenance and economic needs. The disturbed
meadows on the east side of the park represent a high-quality native meadow complex that were
historically farmed. This area was not originally forested, partly due to the clay soils, and likely partly due
to Indigenous land management. The first Euro-Canadian settlers described this area as a prairie (Pearson,
1981). Today, there are many remnants of the original prairie, including pockets of diverse native meadow,
a few original Garry oak trees, and many vernal pools.

In the late 1800s, land use changed significantly and included forestry, agriculture, urbanization, and
increasing recreational uses, which have all influenced the water quality in Elk/Beaver Lake in different
ways. The surface area and depth of the lake was significantly altered between 1873 and 1879 by the
construction of three dams to supply drinking water to the City of Victoria until 1914 and to the
Saanich Peninsula until 1977. The construction of these dams has resulted in the lake surface area
increasing by 21% (from 1.84-2.24 km?) and the shoreline perimeter increasing by 19% (Groeneveld,
2002), flooding surrounding lands. The Patricia Bay Highway (BC-17) was constructed in the 1950s and is
located directly adjacent to the east of the lakeshore. The construction of the highway and shoreline trail
may have resulted in the disappearance of many small, natural drainages around the lake (Groeneveld,
2002).
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The first signs of water quality concerns in the lake were identified in 1968 during provincial water quality
monitoring, and the lake was concluded to be highly eutrophic (high in nutrients) by 1972. A paleo-
limnological study indicates that the rate that sediment was moving into the lake was increasing even
before 1850 and increased exponentially after that, until at least 2000 (Groeneveld, 2002). In natural
systems, lakes become more eutrophic over time through natural processes over hundreds of years.
However, in urban areas, such as Elk/Beaver Lake, human-related activities sped up this process. This
accelerated process of sedimentation and subsequent eutrophication of the lake is a common consequence
of land clearing, water impoundment (damming), agricultural activities, and increasing impervious
surfaces, all of which have occurred in the Elk/Beaver Lake watershed, most intensely since the 1950s.

The majority of the watershed is privately owned, with the exception of Elk/Beaver Lake Regional Park,
which surrounds the perimeter of the lake. Aside from Elk/Beaver Lake Regional Park, zoning within the
watershed is primarily Rural (A-1) indicating 2ha lots. There is also higher density, single family zoning
(RS-12) on the east side of Patricia Bay Highway (BC-17). There are a number of lots zoned Commercial
(C-6; C-2, C10) on the northeast side of the lake and east of BC-17 (District of Saanich, 2015). There are
also a small number of properties zoned as Public (P-1) within the watershed as well.

The majority of residential properties to the north and west of the lake, and just east of BC-17, reside
outside the Urban Containment Boundary. This boundary identifies the division between the urban area to
the south-east of Saanich and the rural area to the north-west. As a result, properties outside the Urban
Containment Boundary have septic systems and fields to manage human waste, while properties within
the boundary are on sewage systems. There are currently no commercial forestry or large industrial
agricultural activities occurring in the watershed. Land cover in the watershed, as demonstrated in
Figure 2-1 is primarily tree cover, lake and pond, agricultural fields and grass, shrub, bare ground and
exposed rock. There is also a network of urban area (buildings, roads, and parking lots) and pockets of
riparian and wetland areas scattered throughout the watershed.
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2.2 Lake and Watershed Values

Elk/Beaver Lake and surrounding watershed provide significant environmental, cultural, social and
economic values to the region and its residents. Some of these values are intangible and cannot be
quantified, while others provide significant economic benefit to the region. A more detailed summary of
the values provided by Elk/Beaver Lake can be found in the Elk Beaver Lake Business Case (CRD, 2019).

2.2.1  Cultural values

Elk/Beaver Lake and surrounding Saanich Peninsula have been inhabited and taken care of by the
Lekqil 8 Amnd WSANEO peoples for thousands of years. The area is still used for hunting, fishing and
collecting plants for food, medicine and ceremonial purposes. The Indigenous people of this territory
managed the lands in such a way as to provide for many of their cultural, sustenance and economic needs.

2.2.2 Social Values

Elk/Beaver Lake Regional Park is the only park designated as a recreation park in all of CRD Regional Parks
system (CRD, 2012). This means that the park is managed to support a variety of recreational activities,
and the management of the natural environment is focused toward the enjoyment of park users. The park
is the most heavily used regional park, and a focal point for multiple-use outdoor recreation, with an
estimated 1.57 million visits in 2018. Although the national rowing team is expected to relocate, the lake
is home to numerous competitive and recreational rowing teams and will continue to support other
significant rowing clubs. The lakes are also the site of an annual national triathlon and other sporting
events. The park also hosts many day camps and nature programs that educate and benefit citizens year-
round. Elk/Beaver Lake supports the largest freshwater fishery on Vancouver Island with 15,000-18,000
angler days per year. The lake and surrounding park is a popular destination for hiking, walking, equestrian
activities, youth camping opportunities, dog-walking, swimming, water skiing, canoeing, kayaking and
more. The park offers opportunities for social interactions, team building, community events and fitness.
Elk/Beaver Lake provides opportunities for many outdoor experiences, activities and events, and is
managed to accommodate a variety of shoreline and in-lake recreational activities.

Elk/Beaver Lake also provides significant benefits to CRD residents and visitors by supporting increased
mental well-being. Positive experiences and interactions in nature are closely linked with improved mental
and physical health. This lake and surrounding watershed supports a connected, vibrant and healthy
community.

2.2.3 Environmental Values

The Elk/Beaver Lake watershed is located within the Coastal Douglas-fir moist maritime (CDF-mm)
biogeoclimatic zone. It is composed of sensitive ecosystems, including older forest mixed conifer and
deciduous, older second growth forest (mixed and coniferous), dry-open woodland and wetland (swamp)
habitat that support a diversity of species. Provincially, red-listed ecological communities include: Western
Red cedar/Indian-plum (Thuja plicata/Oemleria cerasiformis), Grand Fir/Three-leaved Foamflower (Abies
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grandis/Tiarella trifoliate), Douglas-fir/Dull Oregon-grape (Pseudotsuga menziesii/Mahonia nervosa) and
Grand Fir/Dull Oregon-grape (Abies grandis/Mahonia nervosa). A number of wildlife trees have been
designated within this watershed, as well, that are important in supporting biodiversity. These natural
areas provide habitat for a diversity of plants and animals in an otherwise degraded and fragmented urban
area.

Natural Garry oak (Quercus garryana) woodlands and associated ecosystems are among the most
endangered in Canada. Less than 5% of the natural ecosystems in southwest British Columbia remain, and
over 100 species of plants, animals, reptiles, birds and insects are officially listed as “at risk”, due to the
degradation and disappearance of these ecosystems. Shallow vernal pools form on the heavy clay soils
and support a unique flora, including rare plants. The disturbed meadow habitat on the east side of
Elk/Beaver Lake Regional Park provides a rare opportunity to restore important Garry oak prairie habitat
for future generations. These meadows have a very complex history and have been altered significantly
in recent history, demonstrating a unique example of some of the most endangered habitats in the CRD.
Two rare plant species are known to occur in the open meadows on the east side of Elk Lake basin: Needle-
leaved Navarretia (Navarretia intertexta, provincially blue-listed) and Graceful Cinquefoil (Potentilla gracilis
var. gracilis, provincially red-listed species). These meadows are also suspected to be a historical site for
federally endangered Rosy Owl-clover (Orthocarpus bracteosus) under the Species at Risk Act, which was
collected at Patricia Bay Highway (BC-17) in 1954.

Species at Risk, including critical habitat for western painted turtles (Chrysemys picta bellii), a federally
designated species-at-risk and the only remaining species of native turtle on Vancouver Island, live in this
watershed for year-round habitat, including nesting grounds. (Canada G. , 2018). There is also critical
habitat identified for the Barn Owl (Tyto alba) and Batwing Vinyl Lichen (Leptogium platinum). Occurrences
of the Green Heron (Butorides virescens), provincially blue-listed species, have also been identified along
shorelines in Beaver Lake and the channel. The lake provides ecosystem services, such as stormwater
management, water filtration, and provision of aquatic and riparian habitat for many species in the lake
and downstream.

The Elk/Beaver Lake watershed further supports environmental values downstream within one of the
largest watersheds in the CRD, the Colquitz River watershed. Elk/Beaver Lake drains water into the Colquitz
River and plays an important role in flood mitigation, nutrient cycling, and providing important habitat for
species downstream. The Colquitz River has a native fish habitat for Coho salmon (Oncorhynchus kisutch)
and coastal cutthroat trout (Oncorhynchus clarkii clarkii). A number of environmental values are indicated
in Figure 2-2.
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2.2.4 Economic Values

The economic value of Elk/Beaver Lake is approximated from best available information, and does not
account for intangible social, aesthetic, cultural, health benefits and environmental services that are
difficult to monetarily quantify. The following Table 2-1 summarizes all available data on sources of
economic value.

Table 2-1 Annual Economic Value of Elk/Beaver Lake

Sources of Economic Value | Annual Value
Recreation Rowing 52.80 million®
Fishing $2.35 million
Triathlon | $5 million
Leases & Permits 515,300

Total Annual Economic Value | $10.2 million
* Excludes the value of the National Rowing Center ($3.4 million), as it is expected to relocate in near future.

2.3 Lake and Watershed Issues

Deterioration of the aquatic environment at Elk/Beaver Lake was formally identified in 1972 and has been
well documented since the 1980s (Nordin, 2015). Multiple stressors on the lake have impacted the health
and function of the ecosystem, biodiversity and ecosystem services, which have further deleterious
implications for the social, cultural and economic values of the lake.

Poor water quality in Elk/Beaver Lake has led to the following key issues that have been identified as
priorities within the lake:

1 Blue-green algae (cyanobacteria)
1 Invasive plants (Eurasian milfoil)
9 Poor fish habitat

2.3.1 Blue-Green Algae

Elk/Beaver Lake experiences frequent blue-green algae (also known as cyanobacteria) blooms throughout
the year. These native, naturally occurring blue-green algae are responsible for life as we know it on earth,
by providing oxygen in our atmosphere. In high abundance; however, blue-green algae produce a visible
blue-green scum on the surface of water that may become toxic. In Elk Lake basin, blooms typically occur
over the winter months from November-March. Blooms in Beaver Lake have historically occurred from
August-September; however, in 2018 and 2019, blooms have continued in Beaver Lake throughout winter,
as well. Some of the common blue-green algae species in Elk/Beaver Lake (Microcystis, Aphanizomenon,
and Anabaena) have the potential to produce cyanotoxins, which are dangerous to human health.
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Ingesting water with cyanotoxins may cause a range of symptoms, including headaches, abdominal pain,
damage to liver and brain tissue in humans, and can lead to liver damage or death in dogs and other small
mammals. Scientists have also uncovered a possible link between Parkinson’s Disease and Amyotrophic
Lateral Sclerosis with neurotoxins found in blue-green algae (Costanza L. Vallerga, 2020). The CRD works
closely with Island Health to issue advisories and warning signage for the public to avoid recreational use
of the lake when testing confirms the presence of cyanotoxins in concentrations exceeding quidelines for
water contact. In 2019/2020, significant efforts were made, in collaboration with government partners, to
improve public communication about the blooms and risk to public health.

In the Elk Lake basin, a thermocline forms during the summer, separating warm surface waters from cooler
deep waters. At the surface, photosynthesis and atmospheric oxygen-exchange occurs and maintains a
high level of dissolved oxygen. In deep waters below the thermocline, water becomes very low in oxygen
(hypoxic), as it is isolated from oxygenated surface waters. Decomposers like bacteria found in benthic
habitat in sediments use any available oxygen to break down organic materials, further reducing available
oxygen. In low oxygen conditions, phosphorus is released (p-release) from sediments into the deep lake
waters. As surface waters cool in the fall, the thermocline dissolves and the deep and surface waters mix.
This allows the phosphorus in the deep water to become available at surface waters and support rapid
growth of blue-green algae.

In the Beaver Lake basin, a strong thermocline does not form during the summer. Instead, deep and
shallow waters mix readily under windy conditions and nutrients are immediately available to promote
blue-green algae blooms. This allows for blooms to occur throughout the summer and into the fall.
Following rapid growth of both blue-green algae and aquatic plants during the summer and fall,
decomposition of these organic materials further contributes to excessive nutrients in the sediments. This
high level of biological activity also reduces dissolved oxygen levels, perpetuating water quality issues in
the lake.

2.3.2 Invasive Plants (Eurasian water-milfoil)

Eurasian water-milfoil, referred to as milfoil, is a non-native aquatic plant that grows abundantly in
Elk/Beaver Lake. Under high phosphorus conditions, milfoil grows particularly well and outcompetes other
native species. Eurasian water-milfoil is very aggressive and once introduced to a waterbody will displace
native aquatic vegetation in a couple of years. The extensive coverage and dominance of this species is
the result of high nutrient levels and ongoing disturbance (boat propellers, weed harvester) that favour its
rapid growth. Not only does milfoil thrive in elevated phosphorus conditions, this invader also further
contributes to the nutrient issues in the lake. As the plant dies back in the fall, it begins to decompose and
contribute phosphorus back into the lake sediments and water column, compounding the nutrient issue.
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2.3.3  Poor Fish Habitat

As a result of high nutrient levels and low oxygen levels in the lake, the community of organisms that live
in the lake are under increased stress. The current conditions support a phytoplankton community that is
dominated by blue-green algae. The zooplankton and benthic community in Elk/Beaver Lake is also
reduced in abundance and diversity, as a result of poor food availability, low oxygen conditions and
increased predation by invasive fish. These environmental conditions further impact fish, reptile and
amphibian habitat. In particular, fish habitat has been significantly impacted for those fish that prefer deep,
cold, oxygenated waters. As deep waters have become hypoxic (low in oxygen) or anoxic (no available
oxygen) in Elk/Beaver Lake, fish are forced to inhabit shallower, warmer habitat where they can access
sufficient oxygen. This is well documented in a fish inventory study (Hemmera Envirochem, 2017), where
no fish were captured in depths greater than 12 m in Elk Lake, likely as a result of deep-water, anoxic
conditions.

2.4 Eutrophication

Water quality issues identified at Elk/Beaver Lake are primarily the result of high levels of nutrients in the
lake, also known as eutrophication. Through a process of lake ageing, water bodies fill with sediments and
become enriched in nutrients over time. At Elk/Beaver Lake, this natural process has been accelerated by
human-related activities in and around the lake that increase the amount of nutrients that enter the lake
and trap nutrients within the lake (damming). Phosphorus, in particular, is considered to be the most
important factor impacting water quality. Eutrophic lakes are those lakes that are highly productive. In
urban areas, these highly productive lakes are also associated with excessive aquatic plant growth, poor
water clarity, reduced oxygen levels, deteriorated aquatic habitat, low biodiversity and frequent blue-
green algae blooms. The source of excessive nutrients in a lake is often a combination of internal and
external nutrient loading.

2.4.1 External Nutrient Sources (from the watershed)

In EIk/Beaver Lake, it is estimated that between 11-29% of total phosphorus in the lake water is attributed
to external sources of nutrients (Nordin, 2015; Nurnberg, 2016). This source of nutrients is carried by water,
sediments and dust particles from external sources within the Elk/Beaver Lake watershed and deposited
into the lake. The sources of external nutrients in Elk/Beaver Lake come largely from land management
practices and activities in rural, residential, urban, agricultural pasture and cropland, wetlands, streams and
some open grass lands (prairie). The movement of nutrients (particularly phosphorus) continues to occur
naturally in some areas, flowing from the watershed into tributaries and making its way into Elk/Beaver
Lake downstream. However, in areas that are heavily impacted by humans, higher levels of nutrients enter
the watershed and make their way into the lake. Nutrient inputs vary across the landscape, depending on
land use, management practices and activities, soil acidity and permeability, impervious surfaces,
proximity to transport by streams, creeks and groundwater, and ecosystem function and health.
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Increasing urbanization, particularly in areas near marine and freshwater shorelines, has significantly
shifted landscapes from natural areas to agricultural, suburban, and urban land use that have accelerated
sources and delivery rates of nutrients and sediments into aquatic ecosystems. The main sources of excess
phosphorus in urban and rural environments are fertilizers, manure, and human waste, but other sources
also play a role in contributing the nutrient inputs within the watershed. (Goonetilleke, 2019; Hobbie, et
al., 2017). These key sources that contribute to water quality issues in Elk/Beaver Lake are summarized

below:

T

Fertilizers: Phosphorus is one of the critical nutrients needed to support for plant growth and one of
the three major nutrients found in most fertilizers, along with nitrogen and potassium. Although adding
phosphorus to the soil can improve your home lawn and garden, or agricultural crop productivity,
adding too much and too often can lead to excess phosphorus run-off into nearby streams,
groundwater and may build-up on soils. Fertilized soils, as well as livestock operations, are also
vulnerable to nutrient losses to the air. Management of agricultural phosphorus has been in effect for
decades (Stackpoole, Stets, & and Spraque, 2019). The Fertilizers Act and Requlations require that all
requlated fertilizer and supplement products must be safe for humans, plants, animals, and the
environment. Requlated products include farm fertilizers, micronutrients, lawn and garden products
(R.S.C, 1985). While requlation of fertilizer use has been greatly improved, fertilizer use still impacts
water quality in nearby aquatic environments. In Elk/Beaver Lake watershed, we expect that
significant nutrient inputs originate from residential and agricultural lands where fertilizers are often
used to support lawn and crop growth. Addressing this issue, by shifting behaviours and supporting
landowner stewardship, will make a significant impact on overall nutrient inputs in the watershed.

Compost: Compost retains a large volume of water, thus helping to prevent or reduce erosion, run-off
and establish vegetation. Composting can improve downstream water quality by retaining pollutants,
such as heavy metals, nitrogen, phosphorus, oil and grease, fuels, herbicides, and pesticides. Nutrients
and hydrocarbons adsorbed and/or trapped by compost are decomposed by naturally occurring
microorganisms, improving soil structure and nutrient content, which reduces the need for chemical
fertilizers. However, the storage and management of compost is important to ensure it is not
contributing to nutrient levels downstream.

Pet Waste (Manure): Animal waste is one of the many seemingly small sources of nutrients that can
lead to significant issues for water quality. Dog, horse and other farm animal waste is rich in nitrogen
and phosphorus, and when it makes its way into storm drains and local streams, it may contribute
significantly to nutrient issues in the lake. In a recent study with high urban density, household nutrient
inputs from pet (dog) waste contributed up to 76% of total phosphorus inputs and 28% of total
nitrogen inputs into a local water body (Hobbie, et al., 2017). Although currently, we expect dog and
horse waste has a lower relative impact on water quality compared to other inputs in Elk/Beaver Lake,
the relative importance of pet waste is likely increasing, as use in the regional park and density in the
surrounding watershed increases. Currently, CRD Regional Parks has signage indicating the importance
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of dog waste pick-up throughout Elk/Beaver Regional Park and complementary dog waste bags are
provided at high use areas. There are a number of designated trails for horse riding in the regional
park, and all riders are required to keep manure to trail edges.

1 Septic: Septic systems containing human waste contain a high degree of phosphorus and nitrogen.
Estimates of phosphorus contribution from septic was initially estimated to account for up to 21% of
the total annual external phosphorus load (Nurnberg & LaZerte, 2016; Nordin, 2015); however, general
septic system models have been found to overestimate the actual phosphorus contribution. It is
expected, that in the case that septic systems are maintained and cared for, very little phosphorus
would reach the lake through infiltration, due to the low mability of phosphorus in local soils and septic
field set-backs of at least 30 m (Hodgins, 2016). If septic systems are not well maintained,
phosphorous may reach surface or sub-surface waters and enter into nearby streams and creeks
through run-off. Actions to improve septic maintenance practices and reduce transport of septic
nutrients by run-off could significantly reduce inputs from this source.

1 House Cleaners: Federal requlations are in place to protect Canada's environment from the release of
phosphorus from certain products that could contribute to the over-fertilization of freshwater
ecosystems, and the growth of harmful algae blooms that are proliferating in Canada's lakes and rivers
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