
Day One – Sustainable Stream Restoration

Day Two – Restorative Land Development

A. KEYNOTE: Science Behind Whole-System Approach
B. PANEL & TOWN-HALL: Watershed Health & You
C. MINI-WORKSHOP: Closing the Data Gap
D. REFLECTIONS: Lessons Learned Over a Generation

A. PARTICIPATION: Creating an Actionable Vision 
B. PANEL & TOWN-HALL: Improving Where We Live
C. BEACONS OF HOPE: Bowker & Brooklyn Success Stories
D. REFLECTIONS: We Can Create the Future We Want



A PERSPECTIVE ON CITIZEN SCIENCE IN ACTION: 

“Engagement of community through stewardship 

is a credible formula to be encouraged and 

mainstreamed at every opportunity.”

Eric Bonham
former Director in the BC Ministries of 
Environment and Municipal Affairs

“Stewardship operates under a different dynamic than the 
private sector or government. Stewards are drawn together 
for a common cause, like-minded individuals with a vision 
for the greater good….and passion to make a difference. 

“When this combination of citizen talent is aligned with a local 
government that is both visionary and focused, outstanding 
achievements are not only possible, but realistic.”



Brooklyn Creek, 
Comox Valley 

Bowker Creek, 
Capital Region

BEACONS OF HOPE: Bowker & Brooklyn 
Restoration Success Stories are Inspirational



Bowker and Brooklyn are provincially significant precedents.

 Bowker in the urban heart of the Capital Region
 Brooklyn in the suburban Comox Valley. 

Each demonstrates how local government partnerships with 
stewardship groups can ‘improve where we live’. 



Bringing Bowker Back to Life 
in the Capital Region

“The Bowker Creek Blueprint and 100-Year Action Plan was a game-
changer. It is a game-changer. It continues to be a game-changer. 
And it is provincially significant and precedent-setting. It is also 
inspirational. 

“In my 40-year career as a professional engineer, there is nothing 
that equals it. And the reason it is so important is that it gave the 
rest of us a vision of what can be. In this region, you moved it from 
just having reports to actually having action.”



“Our collective ‘baseline’ or memory of what a healthy 

creek should look like has shifted significantly. 

“(In Bowker Creek) we are changing the way we 

develop our land by attempting to re-engineer the 

hydrological function back into our urban landscape. 

We are, in some ways, cultivating a new land ethic.”

Bringing Bowker Back to Life 
in the Capital Region

Jody Watson



It is all about the choices that we make….
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“With each new generation, 
the expectation of various 
ecological conditions shifts.  
The result is that standards are 
lowered almost imperceptibly.”

Communities could re-set the 
ecological baseline IF they would 
implement ‘standards of practice’ that 
restore a desired watershed condition.
Achieving this would take time, 
commitment and perseverance.
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In 1995, Dr. Daniel Pauly coined the phrase 
“Shifting Baseline Syndrome”

Bowker and Brooklyn are bending 
the curve in an upwards direction



• Upper creekshed –
ecology subordinated to 
engineered drainage systems

• Middle creekshed – reactive regime
• Lower creekshed – extensive 

investment by stakeholders

Three Jurisdictions. 
Three Lenses

Brooklyn Creek in the Comox Valley



The “Comox hour” – blending three perspectives 
to showcase the long-term value of collaboration 
guided by a shared vision for creekshed restoration.

 Al Fraser provides context for the Comox journey, with a focus on 
partnerships.

 Christine Hodgson follows with an overview of how the volunteer work 
fits with the goals of the Town, thus making the creek a better place.

 Marvin Kamenz elaborates on three building blocks in the evolution of 
the Town’s incremental process for implementing changes in 
development practices.



Bowker and Brooklyn reflect 
a new form of governance:

 First the vision
 Then community involvement
 Then support from municipal decision makers
 Then apply ‘Design with Nature’ as a consistent 

future approach to restorative development



So, what can streamkeepers do? 

1. Educate yourselves on why & how    
the “water balance approach” would 
reduce erosion and protect your creek.

2. Expand your involvement and  your 
influence beyond the creek channel to 
restore the water balance.



Next, over to….

Jody Watson



Bringing Bowker Creek Back to 
Life in the Capital Region

Community Buy-In is Key

Parksville 2019: 
Symposium on Water 

Stewardship in a 
Changing Climate



Historical 
Context 
1854

Bowker 
Creek 

“Watershed” 



Photo: Garry Oak Ecosystems Recovery project



Shelbourne Valley - 1901



Burying Bowker



Shelbourne Valley - 2003



Urbanization and streamflow



Flooding



Erosion



Decreased Water Quality



Culverting and channelization



The watershed today



Vision: Bowker Creek Watershed plan
“The varied human uses and 
natural areas in the Bowker 
watershed are managed to 
minimize runoff and 
pollution, making Bowker 
Creek a healthy stream that 
supports habitat for native 
vegetation and wildlife, and to 
provides a community 
greenway that connects 
neighbourhoods”



Bowker Creek Initiative (BCI)

Multi-stakeholder steering committee tasked with 
coordinating efforts to implement the Bowker Creek 
Watershed Management Plan 

• 3 municipalities (Saanich, Victoria, Oak Bay)

• Regional District (CRD)

• University of Victoria

• 6 Community Associations

Watershed Stats

• 30,000 residents

• 1850 ha

• 56% impervious, mostly clay soils

• 2/3 of creek is piped underground

• Open creek sections altered

Restoration 
Site



Bowker Creek Blueprint

Bowker Creek Blueprint–
A 100-year action plan to restore

the Bowker Creek watershed

MASTER DRAINAGE PLAN
Engineering Solutions 

for flooding and erosion

SOCIAL
CONSIDERATIONS

Economic costs vs. benefits
Greenways
Recreation

ENVIRONMENTAL
CONSIDERATIONS

Water quality
Aquatic and

riparian habitat

LAND USE
Low impact

development and 
creek corridor

A 100-yr action plan to restore the 
Bowker Creek Watershed

Bowker Creek Watershed 
Management Plan Goals

 Take responsibility for 
actions that affect the 
watershed

 Manage flows effectively

 Improve and expand 
public areas, natural 
areas and biodiversity

 Achieve and maintain 
acceptable water quality



• Articulates a 100 year vision for Bowker 
Creek

• Opportunistic – when the opportunity 
presents itself, we are ready

• Identifies shared responsibility, need for 
collaboration and building relationships

• Recommends watershed management policy, 
planning and other stewardship actions

• Recommends site-specific actions for each 
creek section

• Provides direction and information to 
municipalities and other land stewards

Starts with a Vision



What’s in the Blueprint?
• 9 key principles

• 33 Watershed actions 

• 17 reaches (piped and 
open sections) each with 
a set of specific 
integrated actions

• 10 short-term priority 
actions

• Monitoring program

• Illustrative images to 
depict the 100-yr vision



Green 
Streets





Watershed Principles

■ Use creek-friendly 
management 
approaches 

■ Adopt requirements to 
reduce effective 
impervious area 

■ Construct water 
infiltration and retention 
features in boulevards



Watershed Principles

■ Incorporate Bowker 
Creek goals into 
municipal plans

■ Maintain effective 
communication of the 
Bowker Creek vision, 
goals and actions

■ Plant trees and shrubs 
and protect existing trees



Watershed Principles

■ Purchase and protect key land in the 
watershed

■ Incorporate proposed greenways into land 
use planning

■ Include climate change adaptation and 
mitigation in all activities



Reach Specific Actions
• Small to large efforts, varying time 

frames

• Operational activities and 
opportunistic projects

• Short term actions include invasive 
species removal and riparian 
restoration

• Opportunistic / long term actions 
include:

• Channel widening/increased 
floodplain, bank re-sloping 
and/or channel re-alignment

• Creek daylighting

• Greenway along creek corridor



Reach Maps and Photos



Integrated Actions for each reach



Top 10 Actions for Short Term

1. Revise municipal plans to include Bowker Creek goals 
and actions – so we won’t miss opportunities

2. Adopt effective impervious area requirements for new 
development

3. Remove specific invasive species that are not yet well 
established

4. Pilot project for locating and building a rain garden in 
each municipality

5. Urban Forest strategy in Oak Bay to complement those 
in Saanich & Victoria



Top 10 Actions for Short Term

6. Develop strategies to acquire key properties as they come 
available

7. Work with Oak Bay High School and Oak Bay Municipality 
to design and implement creek restoration at school and 
rec centre

8. Participate in Shelbourne Corridor Action Plan

9. Work with creek-side landowners between Trent and Pearl 
Streets to achieve the long term vision (Hydro lands)

10.Continue with restoration at Browning Park



EXISTING FENCE
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BANKS TO BE SLOPED & 
STABILIZED AS SHOWN IN 
PROPOSED CREEK 
RESTORATION SECTION

PROPOSED 1200Ø PVC 
TRUNK SEWER

Sewer Upgrade Project

• Sewer upgrade 
and new pump 
station

• Required creek 
crossing

• St. Patrick’s 
Catholic School

• Political champions

• Involvement of 
school kids



Typical flooding event



L
BOWKER
CREEK

5
00

5
00

EXISTING 
PARKING LOT

PROPOSED RIPARIAN PLANTING 
TO BE DONE BY OTHERS
(SEE PLANT LIST)

2000 MIN.

ORIGINAL GROUND 
SURFACE

STRIP DOWN 300mm & 
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PROPOSED CREEK RESTORATION SECTION
NOT TO SCALE

NORTH SLOPE:

SOUTH SLOPE:

EXISTING GROUND SURFACE

LOWER BENCH WIDTH VARIES FILL 
RIPRAP VOIDS WITH TOPSOIL, TYP.

350mm - 750mm Ø RIPRAP MIN. 1.0m DEPTH PLACED ON 
100mm OF 19mm CLEAR CRUSH. FILL RIPRAP VOIDS 
WITH TOPSOIL. (TYP. ALONG NORTH & SOUTH BANKS)'AMOCO 4551' FILTER FABRIC AGAINST EXIST. GROUND, 

UNDER & UP BOTH SIDES OF RIPRAP. TYP. FOR FULL 
EXTENT OF RIPRAP BOTH SIDES OF CREEK

RE-GRADE EXIST. NORTH SLOPE AS 
SHOWN & FINISH WITH 300mm OF 
TOPSOIL. LIGHTLY COMPACT & COVER 
WITH 'NILEX' SC150BN EROSION CONTROL 
FABRIC (OR APPROVED EQUAL).
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Opportunistic projects

November 2006October 2005Summer 2005

Bowker Creek at Trent Street through St. Patrick’s School





Cedarhill Tributary (R 17)



Creeks vs. Courts



Oak Bay High Creek 
Restoration

Project Partners Design and Construction Team

A collaborative partnership to connect the school to the 
creek through restoration



First the vision… 
then the opportunity!

Rebuilding Oak Bay High 
School

• Top 10 short term 
priority action

• Knew the opportunity 
was coming up

• Early discussions with 
School District 61, Oak 
Bay principle and 
municipality

• BCI/CRD obtained all 
external funding

Current Bowker Creek

Creek restoration site

Tennis  
Bubble



Bowker Creek  Before Restoration

Oak Bay High on  left, municipal 
recreation centre on right  (walled side 
with track near fence line).  Note: 
invasive plants strongly dominate. 



Bowker Creek as it runs through 
Oak Bay High School (2010-11) 

Same perspective of footbridge during a 
typical flashy storm event

Foot bridge from school to municipal 
recreation facilities, creek at average  
flow



Bowker Creek as it leaves the Oak Bay High site  
and enters into community park during  a typical 
flashy storm event (2010)



Connecting Teachers & 
Developing Curriculum 

Teacher Champion – Derek Shrubsole

Curriculum Goals 
• Use the creek as a learning tool 
• Incorporate freshwater ecosystems and hydrology 

Wide range of subjects
• Science, English, Social, Geography

21 C Education
• Shift from teacher-focused, generalized instruction 

to individualized student learning



Connecting Students 
& Creating Stewards

• Creek Awareness Workshops

• Creeks and Careers Workshops

• Water is Life – international 
conference and exchange

• Planting and long term creek 
monitoring



Design Charette

Intensive, interactive workshop with design 
team to obtain input on detailed design and 
restoration objectives from community 
members, staff and elected officials from 
partner agencies, teachers and students 



Restoration Objectives
1. Safe conveyance of flood flows

2. Improvement to aquatic and riparian habitat quality

3. Outdoor learning and public education

4. Public access and greenway

5. Construction cost within budget and minimizing ongoing maintenance



Construction begins

Tree removal and rough 
grading

Installation of diversion pipe and 
planting benches

Before restoration

Diversion system



Channel and 
Classroom

Planting benches help to create a 
meandering creek channel, 
stabilize (and hide) the retaining 
wall and will create habitat islands 
for wildlife

Riffle habitat

Universally-accessible outdoor 
classroom for 40 students

Classroom roughed in and building the rock stack wall 



New Creek!



Time lapse Video



Funding Provided By:
Federal Gas Tax Innovation 
Fund 

Federal/Provincial fund administered 
by the Union of British Columbia 
Municipalities (UBCM)

Celebrating the grand opening of the 
restored creek through OBHS was 
attended by Minister Fassbender and 
Mayor Jensen



Richmond School…Opportunity!!

• Currently the most eroded 
section of the creek

• Severe bank erosion, highly 
entrenched

• 90% invasive plants (e.g. 
golden willow)

• Public hazard (surrounded by 
a fence)

• Property is bisected by creek



Reach 9 – Richmond School



Restoration Potential

What the creek could look like:

• Move the creek channel west to 
accommodate alternate land uses

• Create sloping creek banks, plant 
native vegetation

• Community greenway



A Partnership Opportunity

• Endorsement of the Bowker Creek Blueprint
• Consider exploring options for working with the BCI 

to restore the creek through Richmond School 
property

• It’s all possible!



Connecting the School to the Stream

“A young person’s surroundings are always a silent 
educator and the best way to inoculate a sense of 

environmental responsibility and stewardship in youth is to 
model it.  

Allowing an important waterway to pass through our 
property in a ditch silently teaches students that the 

environment doesn’t really matter – whereas a rehabilitated 
and healthy creek, with safe and reasonable access, speaks 

volumes about how one should value the environment”
Garrett Brisdon, Former Vice Principal, Oak Bay High School



Sometimes you have 
to go underground!



Concrete creek



Bowker Creek Underground



Daylighting 
Feasibility Study

• Define a route for the 
daylighting of all closed sections 
of Bowker Creek 

• Incorporate creation of 
greenways as well

• Phase of re-development and 
major infrastructure renewal –
want to be ready for 
opportunities when they arise



Cheong Gye

Yes we can!!!



Currents of Success

• Coordinator

• Staying on track and keeping focus

• Successful outreach efforts

• Engaging community

• Engagement of politicians

• Champions

• Bottom-up and Top-down needed





Town-Hall Interaction 

Now that you have listened to Jody Watson 

share her story about bringing Bowker Creek 

back to life in the Capital Regional District, 

what do you wonder?



Next, over to….

Comox Valley Team



BROOKLYN CREEK
OUR STORY   



THE POWER OF PARTNERSHIPS



PARTNERSHIP BY DEFINITION

1. THE STATE OF BEING A PARTNER: PARTICIPATION

2. A LEGAL RELATION EXISTING BETWEEN TWO OR MORE PERSONS 
CONTRACTUALLY ASSOCIATED AS JOINT PRINCIPALS IN A BUSINESS 

3. A RELATIONSHIP RESEMBLING A LEGAL PARTNERSHIP AND USUALLY 
INVOLVING CLOSE COOPERATION BETWEEN PARTIES HAVING 
SPECIFIED AND JOINT RIGHTS AND RESPONSIBILITIES



REFLECTION



PERCEPTION



ENCOURAGEMENT



MOMENTUM



APPROACH



PARTNERSHIPS COME
IN MANY FORMS                                     



PROPAGATING NEW, AND 
MAINTAINING OLD PARTNERSHIPS



THANK YOU!

Next, over to….

Christine Hodgson





Restoration Projects



Keeping It Living Award



Brooklyn Creek - Fish 



Brooklyn Creek - Fish

Chum Salmon

Coho Salmon



Restoration Projects

Habitat Restoration Work
2005 - 2017



Restoration Projects



Restoration Projects



Restoration Projects



BCWS Fund-Raising
Between 2005 – 2018
oOver $300,000 funding

Fisheries and Oceans Canada
Pacific Salmon Foundation
Habitat Conservation Trust Fund
Western Economic Diversification
Investors Group
Royal Bank of Canada
Pacific Western Brewing
Many Local Businesses 



BCWS Fund-Raising
o Over $100,000 in-kind contributions



BCWS Volunteers

Planting



BCWS Volunteers

Five Species of Fish

Gravel Nourishment



BCWS Volunteers
Invasive Species Removal



BCWS Volunteers
Smolt Fence



BCWS Volunteers

Public Education
and

Awareness



Challenges
Water Flows



Challenges
Storm Drains



Challenges
Private Lands



Challenges
Headwaters 



https://BrooklynCreek.ca



Next, over to….

Marvin Kamenz



Symposium on Water Stewardship
in a Changing Climate

Symposium on Water Stewardship
in a Changing Climate

Lower Brooklyn Creek  

Queens Ditch

Middle Brooklyn Creek



Presentation OutlinePresentation Outline

• Lower Brooklyn Creek Environmental Protection

Rainwater Management

Package of Ecological Services

• Queens Ditch

• Middle Brooklyn Creek 
Urban Design Concept Plan



Lower Brooklyn Creek     HAPPY DAYSLower Brooklyn Creek     HAPPY DAYS

• Channel 
• well defined  
• one third in a ravine 

• Result 
• development occurred around the creek leaving key 

environmental features intact

The Gift of Something 
to Left to Protect



Lower Brooklyn CreekLower Brooklyn Creek

• Storm Water Management 

and

• Environmental Protection
• Protection of slope stability
• Protection of fish habitat
• Enhancement of fish habitat
• Protection of nature corridor

Town Priorities



Queens Ditch

& 

NE Comox SWMP

Queens Ditch

& 

NE Comox SWMP



• MOTI, private 
ditches, DND

Court action 1997
• DND 50%

Queens Ditch 1946
• Inlet
• Outfall

NE Comox
• 80 hectares
• Identified for 

development
• Drains into 

Queens Ditch

We Will Sue!

• Former Marsh
• Flat 
• Low Lying
High Tide + Winter 
Storms + Wide 
Spread Flooding

Not So Happy



Queens Ditch & NE ComoxQueens Ditch & NE Comox

• Local Government BMP is to minimize the liability risk of 
the services provided 

• Town Subdivision and Development Servicing Bylaw:
• where downstream drainage facilities / natural channels 

are inadequate to handle increase flow, a special design 
is required



Queen’s Ditch & NE ComoxQueen’s Ditch & NE Comox

• Development Engineer’s Proposal:
• detention pond connected to Knight Road ditch 

which is connected into Queens ditch
• Town 

• Queens Ditch has capacity to handle discharge 
from proposed pond without increasing flood 
damage?  

• Development Engineer’s Response: didn’t 
determine Queen’s Ditch capacity



• Engineering methodology to date focused on using detention 
ponds to ensure design storm discharge rates not exceeded. 

Town
P.Eng. Stamp = all Town 

requirements are met and 
everything will work

P.Eng.
Design to meet Local 

Government determined 
quantitative service 

specifications



NE Comox SWMPNE Comox SWMP

• Town created detailed terms of reference for study and 
developer group hired a consulting engineer to 
undertake the study

• Terms of Reference – as a result of development
• No increase in downstream flood damage
• No significant change to downslope ground water
• No negative impact on downslope environmentally 

sensitive areas, fish habitat or existing agricultural 
potential



NE Comox SWMPNE Comox SWMP

• Phase 1 Report – how much rain is falling and where 
does it go
• Continuous hourly rainfall data over a 42 year 

period from local  watershed similar to Queens 
Ditch in terms of topography and rainfall not a 
aggregate design storm

• 100% forest cover with the exception of existing 
roads



Phase 2 Report – what would be the impact of land development, 
what are the targets for infiltration and detention to mitigate the 

impact on down slope lands

Phase 2 Report – what would be the impact of land development, 
what are the targets for infiltration and detention to mitigate the 

impact on down slope lands

• hourly modeling of post vs pre up to and including 1 in 100 year 
event

• includes climate change 



Phase 3 Report – engineering specifications for infiltration galleries 
and detention ponds 

Phase 3 Report – engineering specifications for infiltration galleries 
and detention ponds 

• All infiltration galleries and detention ponds to be owned and 
operated by the Town and located on Town lands  

• No big pipe alternative
• Adaptive Management Plan

• Pond and infiltration galleries designed to be easily 
modified increase or decrease detention/infiltration

• Town climate station to provide Queens Ditch Watershed 
specific data

• recording of detention pond and infiltration gallery 
discharge



Middle Brooklyn Creek
& 

Anderton Corridor Urban Design

Middle Brooklyn Creek
& 

Anderton Corridor Urban Design



Middle
Brooklyn 

Creek

Middle
Brooklyn 

Creek

Lower 
Brooklyn 
Creek



Anderton Corridor 
Neighbourhood Concept Plan

(Approx. 150 hectares)

Anderton Corridor 
Neighbourhood Concept Plan

(Approx. 150 hectares)



• Rain water management plan based on NE Comox SWMP

• Initial approach - storm water detention ponds and infiltration galleries 
to avoid increased flood damage from development, no significant 
change to downslope ground water, no negative impact on fish 
habitat existing agricultural potential

• Land Use based on CVRD RGS for sustainable density of 
development would then be overlaid on the infrastructure servicing 
constraints (roads, water sewer and storm) 

Urban Design &
Package of Ecological Services Time to Rethink 

Anderton Corridor Neighbourhood Concept Plan



Tim Pringle, Partnership for Water Sustainability Report on Assessing the Worth 
of the Package of Ecological Services of Lower Brooklyn Creek.

“The package of ecological services concept refers to the combined range of 
uses desired by the community.  Thus a strategic plan that supports this 
diversity will appear worthwhile to the greatest number of interested parties.”

Urban Design & Package of Ecological Services



Ecological services supported by and interrelated to hydrology of the creek shed

Urban Design & Package of Ecological Services

Ecological Services = Municipal Core Services 

• Environmental Protection: fish habitat

• Active and Passive Recreation

• Storm water drainage 

Creek Hydrology

• Rainwater retention, 

• Drainage conveyance, 

• Infiltration



“The package of ecological services concept refers to the combined range of 
uses desired by the community.  Thus a strategic plan that supports this 
diversity will appear worthwhile to the greatest number of interested parties.”

Changed the approach for the Concept Plan to focus on the protection and 
enhancement of the Package of Ecological Services of this section of 
Brooklyn Creek

• Parkland and school site location

• Greenway alignment

• Riparian habit enhancement works

• Stormwater detention pond location and design 

• Concentration of residential density to maximize public access

Urban Design & Package of Ecological Services



Town-Hall Interaction 

Now that you have listened to Al, Christine and 

Marvin share their Comox Valley experience 

on the long-term value of collaboration guided 

by a shared vision for creekshed restoration, 

what do you wonder?


