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Note to Reader: 
Under the umbrella of the Georgia Basin Inter-Regional Education 

Initiative, this publication is the sixth in a series of demonstration 

applications that have evolved EAP, the Ecological Accounting Process - A 

BC Process for Community Investment in the Natural Commons. 

The EAP program is multi-year (2016-2022) and multi-stage to test, refine 

and mainstream the EAP methodology and metrics. EAP supports Asset 

Management for Sustainable Service Delivery: A BC Framework. 

 
To download a PDF copy of this Bowker Creek EAP report, as well as any 

of the others in the series, visit the Green Infrastructure community-of-

interest on the waterbucket.ca website at:  

https://waterbucket.ca/gi/category/ecological-accounting-process/  
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A program deliverable for Sustainable Creekshed Systems, through Asset Management. 

Implemented under the umbrella of the Georgia Basin Inter-Regional Education Initiative 

 
The Ecological Accounting Process (EAP) applies readily to Bowker Creek because two decades 

ago the community recognized that the stream could be restored as a Natural Commons in the 

Capital Region. The Bowker Creek Blueprint was drawn up to secure the vision and objectives.  

It engaged three local governments and has influenced official plans to include measures to 

restore the stream. It is an intuitive EAP approach. 

Applying EAP to Bowker Creek adds to the conceptual framework of the restoration 

strategy and supplies new insights about metrics. Here is what they are. 

The concept of the Natural Commons underpins EAP. It espouses the principle that use and 

conservation of land are equal values. The commons idea includes social, ecological and financial 

qualities. Use and conservation of Natural Commons Assets implies a social contract; that 

these natural assets will be maintained and managed to ensure access to ecological services in 

the future. The community has similar expectation concerning Constructed Commons such as 

roads and buried infrastructure; and Institutional Commons such as schools and parks.  

The First Metric:  Bowker Creek is a Natural Commons and a Land Use. The setback 

zone for streamside protection is defined in the Riparian Areas Regulations. The financial 

value of the setback zone is measured using BC Assessment data. This calculation may 

be used to assign financial value to riparian areas within the stream setback zone and allow 

comparisons with parcels beyond the setback zone.  

The Second Metric:  A stream is an ecological system that has Worth, described by 

the investment the community has made to maintain and manage the stream.  The stream, 

depending on its ecological condition, may influence positively or negatively the financial 

value of nearby parcels of land.  

The Third Metric: Residential parcels which abut the stream tend to have Blended 

Financial Value. This finding emerged in the analysis of Bowker Creek and two previous 

EAP demonstration projects where the stream passed through older, built-out urban areas 

whose subdivision and development preceded streamside protection regulation. The 

blended value occurs because parcels abutting the stream have some area that cannot be 

developed.  Although abutting parcels usually have higher assessed values than non-

abutting parcels, they have lower values per m². Purchasers pay more to have the stream 

as a parcel boundary, but the data show that they discount the undevelopable area. 

We have attempted in this EAP analysis to present some complicated metrics in expressions that 

are easy for readers to follow. We hope that you the reader will find it worthwhile to explore the 

findings drawn from the review of Bowker Creek and its Blueprint vision. 
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About the Partnership for Water Sustainability 

The Partnership for Water Sustainability in British Columbia has its 

roots in government – local, provincial, federal. Incorporation of the 

Partnership as a not-for-profit society, on November 19th 2010, was 

a milestone moment.   

The Partnership had evolved from a technical committee in the 

1990s, to a “water roundtable” in the first decade of the 2000s, and 

then to a legal entity in 2010. Incorporation enhanced the 

capabilities of the Partnership to develop tools and resources, and 

facilitate peer-based learning, to sustain implementation of the 

vision for Living Water Smart in British Columbia.  

The Partnership vision is to build bridges of understanding and pass 

the baton from the past to the present and future. To bring the 

intergeneration vision to fruition, the Partnership is growing a 

network in the local government setting, which encompasses both 

government and stream stewardship sectors. This network embraces 

collaborative leadership and intergenerational collaboration.    

The Partnership believes that when each generation is receptive to 

accepting the inter-generational baton and embracing the wisdom 

that goes with it, the decisions of successive generations will benefit 

from and build upon the experience of those who went before them.  

Five regional districts 
have endorsed the IREI 
thru Board Resolutions 

Educational Goal  

Build practitioner capacity within 

the local government context to 

implement the whole-system, 

water balance approach known as 

Sustainable Creekshed Systems, 

through Asset Management. 

 
Mandate: Provide value through 

collaboration and partnerships.  

Georgia Basin Inter-Regional Education Initiative (IREI) 
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EXECUTIVE SUMMARY 

Financial Case for 
Creek Restoration   
 

 
 
 
 
 
 
 
 
 
 
 

 
 

 
This front-end to the Technical Document provides 
a mind-map for the extremely busy reader who just 
wants to understand “what I need to know” about 
what it would mean to operationalize EAP within an 
Asset Management Plan. 
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Context for the Busy Reader 

This Executive Summary provides a mind-map for the extremely busy 

reader who just wants to understand “what I need to know” about two 

aspects.  

 

The EAP methodology and metrics have evolved through a building 

blocks process. Exhibit A lists the case studies involving multiple local 

government partners in five regions. 

The accompanying Exhibit B is titled A Busy Reader’s Guide to EAP 

and is complemented by Exhibit C. The latter is a key visual because 

it illustrates Foundational Concepts that Underpin EAP.  

Exhibit C depicts the three categories of commons. Communities rely 

on natural, constructed, and institutional commons for services that 

support quality of life and property enjoyment. 

 

BCI Vision for Stream Daylighting and 
Corridor Restoration 

In 2020, the Bowker Creek Initiative added the Daylighting Feasibility 

Study to its strategy for restoration of the Bowker Creek stream corridor 

as a natural commons or ecological system.  

Applying EAP adds to the conceptual framework for stream daylighting 

by providing new insights about metrics for annual maintenance and 

management (M&M) of a functioning stream corridor system. 

The EAP findings for Bowker Creek also add intriguing insights that 

would potentially inform the long-term strategy for property acquisition, 

in conjunction with land redevelopment, for stream daylighting.

Using the Ecological Accounting Process (EAP) to 

Establish the ‘Financial Case for the Stream’ 

First, how EAP, the Ecological Accounting Process, has 

been applied to the stream system. And secondly, what 

operationalizing EAP within an Asset Management Plan would 

look like.  

The Bowker Creek EAP 
project validates the 
vision driving the Bowker 
Creek Blueprint and the 
100-Year Action Plan for 
creekshed restoration. 
With hindsight, the 
players knew intuitively 
what needed to be done, 
but did not have the 
numbers to make the 
case. Now they do. 
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EXHIBIT A - What We Have Learned through the EAP Program 

Region Creek Land Uses Big Ideas NCA Value 

STAGE 1 – TEST THE EAP CONCEPT 

Cowichan 
Valley 

 
Busy Place 
Creek - CVRD      

 
Agricultural, 
residential, industrial  

The EAP lens is the Stream System 

Hydrology is the Engine that 
Powers Ecology 

 
 

$1.2M per km 
 

Comox 
Valley 

 

 
Brooklyn 
Creek - Comox 
& Courtenay 

 
Almost completely 
urbanized; some 
agricultural 

 

BC Assessment Data is a proxy for 
Financial Value of a Setback Zone 

Investment in stream restoration 
is a measure of Stream Worth 

Package of Ecological Services is 
the range of community uses 

 
 

$2.7M per km 

STAGE 2 - REFINE THE EAP METHODOLOGY  

Nanaimo 
Region 

 
Shelly Creek - 
Parksville 

 
Forest and agricultural 
areas (90%) drain to 
urban area 

Riparian Ecosystems have been 
reduced to Riparian Zones 

M&M for Maintenance (prevent) 
and Management (improve) 

 
 

$1.4M per km 

Metro 
Vancouver  

Kilmer Creek 
– District of 
North Van 

 
Forest mountainside 
drains to urban area 

A Stream is a Land Use 

The concept of the Natural 
Commons underpins EAP 

From Remediation to Restoration 

 
$2.9M per km 

 

STAGE 3 – MAINSTREAM EAP WITHIN AN ASSET MANAGEMENT PLAN  

Nanaimo 
Region 

 

 
Millstone 
River – RDN & 
Nanaimo 

 
Agricultural lands 
drain into urban area. 

NCA Metric drives decision-making 

Framework for Operationalizing 
EAP, as a Budget Line Item, within 
an Asset Management Plan 

$9.6M per km  
in urban area 

$1.4M per km  
in rural area 

Capital 
Region  

 
Bowker Creek 
- Saanich, Oak 
Bay, Victoria 

 
 
Completely urbanized 

EAP establishes the Financial Case 
for a Stream 

Streamside parcels have a Blended 
Financial Value  

 
 

$11M per km 

Cowichan 
Valley  

 
Bings/ 
Menzies Cr       
- N Cowichan 

 
Forest, rural and urban 
zones 

EAP addresses Loss of Riparian 
Integrity as a stream health factor 

NCA Value is a measure of the 
Riparian Deficit 

 
 

$2.1M per km 

Comox 
Valley 

 
Saratoga 
Beach 

 
Rural 
 
 

Post-development remediation of 
Water Assets can be avoided 
through smart land planning 

 
Work in Progress 

Metro 
Vancouver 

Bertrand 
Creek - Langley 

Township 

Uplands urban area 
drains to agricultural 
lowlands 

 
Work in Progress 
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Exhibit B 

A BUSY READER’S GUIDE TO UNDERSTANDING 
“EAP, THE ECOLOGICAL ACCOUNTING PROCESS” 

 
 
What is the 
provincial context 
for Bowker EAP 
Project? 

The context is Asset Management for Sustainable Service Delivery, and 
a stream system is a Natural Commons Asset (NCA). 
EAP is a 3-stage program to Test, Refine, Mainstream the methodology and 
metrics for “maintenance and management”, or M&M, of stream systems.  
The Partnership for Water Sustainability in BC is collaborating with multiple 
local governments in five regions within the Georgia Basin to determine how 
to operationalize EAP within an Asset Management Plan.  

 
Why is EAP 
needed? 

EAP bridges a gap. It provides local government with a methodology and 
metrics for integrating natural assets into municipal infrastructure. The driver 
for action is degradation of stream channels and streamside protection areas. 

 
 
What are EAP 
core concepts? 

A stream is a land use (defined in regulation; can assign a financial value). 
BC Assessment provides “real numbers” for a proxy financial value. 
The key metric is “$ per metre of channel length” as a measure of NCA value. 
Community investment in M&M is a measure of “what the stream is worth”. 

 
What would 
operationalizing 
of EAP achieve? 

PURPOSE: Put maintenance and management (M&M) of stream corridor 
systems on an equal footing with constructed assets (municipal infrastructure).  

END GOAL: Establish an annual budget for stream corridor system M&M as a 
line item within an Asset Management Plan. 

 
 
 
 
How is EAP a 
game-changer? 

1. EAP interweaves financial, social, and ecological perspectives within a 
single number to establish the financial case for a stream corridor system. 
This aggregate number is the Natural Commons Asset (NCA) value. 

2. The NCA value is a measure of the Riparian Deficit. This is the 
environmental equivalent of the Infrastructure Liability (Deficit) for 
constructed assets such as underground utilities and buildings. 

3. The NCA value provides environmental planners with a starting point for a 
balanced conversation with engineers and accountants about the services 
that natural and constructed assets both provide. 

Why is EAP 
important to BCI? 

EAP adds to the conceptual framework for the Bowker stream daylighting 
strategy with new insights about financial metrics. 

How is the 
presentation of 
information 
layered to distil 
EAP findings? 

Refer to Exhibit E for a pictorial representation of the three layers: 

Technical Report is in 3 parts, with Part A being a “report within the report”. 

Synopsis Document is stand-alone for interdepartmental conversations. 

Executive Summary is a concise overview of “what Council needs to know” 
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Foundational concepts that underpin  
EAP, the Ecological Accounting Process 

Natural Commons Constructed Commons Institutional Commons 

As defined by the EAP, a 
Natural Commons is an 
ecological system that provides 
ecological services used by 
nature and the community. 

A stream is a land use and 
provides a “package of 
ecological services”. Drainage, 
recreation, habitat, and 
enjoyment of property. This is 
plain language that Councils 
and Boards understand. 

Communities rely on a 
range of services such as 
roads, underground utilities, 
and parks to support 
lifestyle and property 
enjoyment. These are 
Constructed Commons.  
Through taxation, they are 
maintained and managed to 
ensure the availability of 
desired services.  

Services such as fire 
protection and schools are a 
related kind of constructed 
commons. 

 

 

Exhibit C 

The concept of the Natural Commons underpins EAP. The image below is a key visual.         
It depicts three categories of ‘commons’: natural, constructed and institutional. 
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Twin Pillars of Stream System Integrity 

The Bowker Creek EAP project is part of an applied research program, 
involving multiple local governments, to demonstrate application of the 
EAP methodology and metrics. The intent is that the findings would be 
used by participating local governments to establish line items in 
budgets for maintenance and management (M&M) of ecological 
assets in stream corridors. 

The EAP program supports local governments adopting an integrated 
approach to life-cycle M&M of the drainage service. The integrated 
approach recognizes that constructed infrastructure and stream 
systems are inter-connected components of the drainage service. 
Effective M&M of natural assets (stream systems) requires local 
government commitment backed by line items in an annual report. 
 

Road Map for Protecting Stream System Integrity:  In the 
1990s, West Coast research correlated land use changes with impacts 
on stream system condition. The research defined four limiting 
factors in order-of-priority. These factors provide the road map for 
action to protect and/or restore stream integrity.  

The top two factors are changes in hydrology and loss of riparian 
integrity. The Water Balance Methodology addresses changes in 
hydrology. EAP addresses loss of riparian integrity.

Road Map for 
Protecting Stream 
System Integrity 
Four factors limiting the 
ecological values of urban 
streams are, in order of 
priority: 
1. Changes in Watershed 
Hydrology 
2.Disturbance and/or Loss of 
Integrity of Riparian Corridor 
3.Degradation and/or Loss 
of Aquatic Habitat within the 
Stream 
4.Deterioration of Water 
Quality 

Reference: Chapter 2, 
Stormwater Planning: A 
Guidebook for British 
Columbia, 2002 
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Integration of Natural Assets into    
Local Government Asset Management  
The EAP methodology and metrics recognize the importance of the 
stream system in the landscape. A stream is a land use because the 
stream corridor is defined in regulations and has a financial value.  

The provincial umbrella for EAP is Asset Management for 
Sustainable Service Delivery: A BC Framework. The BC 
Framework emphasizes the services that assets provide and the life-
cycle costs. Over time, M&M represents 80% of the total life-cycle cost; 
the first 20% represents the initial capital investment. 

In 2019, UBCM and the Ministry of Municipal Affairs established an 
expectation that grant applicants would integrate natural assets into 
their asset management processes. EAP shows them how to do it for 
stream systems. 
 

Research Objectives and Findings 

For each of four research objectives, the numbers to note and 
remember are highlighted in red in Exhibit D. The key finding is that 
the NCA Value (Research Objective 2) is a meaningful metric for 
measuring the Riparian Deficit.  

 

Land Use Context: When land development takes place, there is 
necessarily a riparian deficit. Thus, when applying EAP, the measure 
of the riparian deficit is the most useful output.  

Transformation of the Bowker landscape occurred decades ago in an 
era when there was no streamside protection regulation. Other than a 
400m headwater reach at the University of Victoria, Bowker has no 
riparian ecosystem. Elsewhere, there are only remnant riparian areas. 
As a consequence, the M&M cost for the regulatory setback zone is 
higher than for stream areas that have adequate riparian area. 

 

Context for 
Integration of Stream 
Systems with 
Engineered Assets 
Released in September 2019 
by Asset Management BC, 
the Primer introduces EAP 
with this statement:  

“Significant strides have 
been made in natural asset 
management in British 
Columbia and across 
Canada. Several initiatives 
have built on each other, 
forming a foundation for 
local governments to 
increase their consideration 
of the potential of natural 
assets.” 

The Riparian Deficit is the environmental equivalent of the 
Infrastructure Liability (Deficit) for constructed assets 
such as underground utilities and buildings. It adds balance 
to the asset management conversation by giving equal 
weight to the environmental protection perspective and 
financial case for stream systems. 
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Exhibit D 

Research Objective EAP by the Numbers 

 
1. Establish a measure of 

“stream worth” to the 
community based on 
historic investment in 
M&M 

Total length of existing open channel is 3095m. About $9M has 
been spent over 14 years. This represents an average annual M&M 
investment of ~210 per lineal metre of stream and corridor. This 
finding is compared with Research Objective #3.  

Restoration Comparison: At Oak Bay High School, channel and 
riparian reconstruction and naturalizing cost $6980 per metre. 

 
2. Quantify the “financial 

case” for the stream 
corridor as a Natural 
Commons Asset (NCA) 

The NCA is the proportion of the stream corridor that lies in the 
regulatory setback zone. The NCA width is the sum of the stream 
width plus the setback distance on each side. 
NCA value = $11,075 per lineal metre of stream and corridor 

 
3. Suggest a “benchmark 

guideline” for M&M 
investment in the stream 
corridor within the 
context of an Asset 
Management Plan 

Based on established life-cycle practice for M&M of constructed 
assets – that is, buildings and buried infrastructure - future annual 
expenditures for ongoing M&M of the restored Bowker stream 
corridor could reasonably be set at 1% of the NCA value per year 
(Research Objective #2).  

The value for the 1% Guideline for M&M is $110 per lineal metre 
of stream and corridor, which is about 50% of current investment. 

 
 
4. Determine whether the 

stream influences the 
assessed values of 
parcels that abut or are 
adjacent to the stream 

EAP compares assessed financial values of parcels abutting or near 
to the stream. The operative metric is $ per square metre of parcel 
area.  

Parcels abutting the stream have unit values that are on average 
10% or more lower than “adjacent parcels”. The latter are not 
subject to streamside protection and therefore do not comprise a 
setback zone plus a developable area. 

FOOTNOTE: To understand and explain what the above 
finding means, the EAP project has introduced the concept 
of a Blended Financial Value. Because parcels within the 
(streamside protection) set-back area are encumbered, the 
protected area may not be used for development.  The 
result of this condition is that such parcels essentially have 
two components – that is, a developable area that has a 
higher financial value than the encumbered portion of the 
parcel. This is a potential area of future investigation by a 
land economist. 
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Next Steps 

No recommendations are made. However, the framework presented 
below for further action does provide BCI partner municipalities with 
guidance for operationalizing EAP within their Asset Management 
Plans: 

 

A Guide for the Busy Reader 

The Table of Contents is titled A Guide for the Busy Reader and follows 
Exhibit E. The storyboard approach distils the essence of what the 
reader needs to know about each section within each of Part A 
(Findings), Part B (Framework), and Part C (Analysis).   

 

 

 

 

 

1. Initiate internal and/or inter-departmental conversations 
about the Bowker EAP Project findings within each of the 
CRD, District of Saanich, District of Oak Bay and City of 
Victoria. 

2. Share the Bowker EAP Project findings with the 
appropriate advisory committees within each of the CRD, 
District of Saanich, City of Oak Bay and City of Victoria. 

3. Establish a central registry for tracking M&M investments, 
both cash and in-kind, in the Bowker creekshed as well as 
for other creeksheds in the Capital Region.  

4. Use the EAP findings to make the case for a long-term 
funding mechanism to enable investment in stream corridor 
and riparian area M&M in the Bowker creekshed 

5. Integrate budget line items for stream corridor and riparian 
area M&M within the Asset Management Plans for each of 
the District of Saanich, District of Oak Bay and City of 
Victoria. 
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EAP Technical Report 
Structured in three parts 
o Part A – EAP Findings - “report within a report” 
o Part B – EAP Framework - “asset management context” 
o Part C – EAP Applied - “analysis for research objectives” 

Target Audience: Anyone who wishes to delve into and 
understand the details of the context, guiding philosophy, 
methodology, research objectives and metrics, and the analyses 

 

EAP Synopsis Document 
Standalone and streamlined version of 
Part A is designed as a conversation 
starter that informs a common 
understanding of the research 
objectives and metrics 

Target Audience:  
Local government staff 

 

EAP Executive Summary 
A mind-map for the extremely busy 
reader who just wants to understand 
“what I need to know” about what it 
would mean to operationalize EAP 
within an Asset Management Plan. 

Target Audience:  
Executive Leadership Team 
Regional Boards 
Municipal Councils 

 

Layered / Filtered Approach to Information Presentation 

Exhibit E 
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EAP is breaking new ground. If the reader wishes to have a full understanding of 
the research objectives and concepts introduced in Part A (Findings), then Parts B 
(Framework) and C (Application) are essential reading. Below, the storyboard 
approach to the Table of Contents distils the essence of what the busy reader 
needs to know about each section in each of the three parts. So, read and reflect. 

 

Section Theme What the Reader will Learn page 

PART A – EAP Findings (The Report within a Report) 
 

Research Objectives 
and Results  

Four research objectives provide a framework for establishing 
line items for stream systems within asset management 
budgets. Part A brings forward the essence of what the busy 
reader needs to know about the technical analyses in Part C. 

 
 

1 

PART B - EAP Framework (Asset Management Context) 

Operationalizing EAP 
within Asset 
Management 

EAP puts maintenance and management of stream corridor 
systems on an equal footing with constructed assets. The EAP 
philosophy, methodology and metrics establish the financial 
case for an annual investment in stream systems. 

 
 

20 

 
Road Map for 
Protecting Stream 
System Integrity 

Water Balance Accounting is one pillar of the Whole-System 
Approach to maintenance and management of stream systems. 
The #1 factor limiting ecological values is changes in hydrology. 
This occurs when the landscape is altered by development. 

 
 

28 

 
A Stream System is a 
Natural Commons 

Ecological Accounting is the second pillar of the Whole-System 
Approach to maintenance and management of stream systems. 
The #2 factor limiting stream health is loss of riparian integrity. 
This occurs in the absence of a riparian regulatory setback zone. 

 
 

32 

 
Introducing the 
Riparian Deficit 

 

A new concept, the riparian deficit, is the environmental 
equivalent of the infrastructure liability (deficit). It adds balance 
to the asset management conversation by giving equal weight to 
the environmental protection perspective and financial case. 

 
 

39 

A Guide for the Busy Reader 
Table of Contents / Storyline 
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Section Theme What the Reader will Learn page 

 
What We Have 
Learned Through the 
EAP Program 

EAP is a building blocks process and is evolving. The methodology 
is universal in nature, but each case study application is unique. 
Each yields key lessons and results in fresh observations. Each has 
supported the depth of analysis for subsequent EAP applications. 

 
 
 

44 

PART C - EAP Applied (Analysis for Research Objectives) 
 
Bowker Creek 
Blueprint 
 

Bowker Creek process was successful because community 
representatives were as the table with municipal staff. This 
ensured that community values were front and centre. EAP is a 
tool that informs the strategy for Blueprint implementation. 

 
 
 

47 
 
 

 
Bowker Stream System 
Functioning Condition 
 

Bowker Creek has no riparian ecosystem other than a small 
reach at UVic. Elsewhere, there are only remnant riparian areas. 
Private land ownership would be the dominant influence on a 
stream daylighting and/or corridor enhancement strategy. 
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Research Objective 1: 
Worth of Bowker Creek 
as a Natural Commons 

Worth is defined as the social, ecological, and financial values 
residents and property owners attribute to the stream as a 
Natural Commons. The primary measure of ‘worth’ is the 
community’s investment in maintenance and management.  
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Research Objectives 2&3: 
Financial Value of 
Bowker Creek as a 
Natural Commons 

The Natural Commons Asset (NCA) is a land use and is defined 
as the setback zone required by provincial regulation. Effective 
maintenance and management of natural assets requires 
commitment backed up by line items in an annual report.  
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Research Objective 4: 
Influence of the Stream 
on Parcel Values 

The relevant measure (metric) of stream influence is $ per m2. 
When parcels abut the stream, it reflects the developable area 
qualities of parcels, as well as streamside setback regulations. As 
a result, parcels have a blended financial value. 
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PART A  

EAP Findings     
Report within a Report 
 

 

 

 
This first part of the Technical Report, a “report 
within a report”, is written for two audiences. 

The primary audience comprises those who are 
already very familiar with Bowker Creek and are 
primarily interested in the EAP findings. 

The secondary audience is an external one that 
has no prior knowledge of Bowker Creek and may 
be curious about the context for application of EAP. 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure A1 
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Asset Management Context 

The Ecological Accounting Process, known by the acronym EAP, 

bridges a gap. It provides local governments with a methodology and 

metrics so that they can operationalize “maintenance and 

management” (M&M) of stream corridor systems under the umbrella of 

Asset Management for Sustainable Service Delivery. Simply put, the 

intent is that EAP metrics be used to establish line items in local 

government annual budgets. 

 

Watershed Description: Historically, Bowker Creek was a 

meandering, low gradient creek with numerous small tributaries and 

wetland areas. As shown on Figure A1, the creek originates at the 

University of Victoria.  The drainage area is just over 1850 hectares.  

Figure A2 illustrates how historical land development has completely 

urbanized the creekshed. Less than one-third of the 8 km long stream 

remains as an open channel; the other two-thirds is enclosed in pipes 

and culverts. Transformation of the landscape occurred decades ago 

in an era when there was no streamside protection regulation.  

The EAP study area encompasses the one-third that is open channel. 

It begins at Browning Park where the buried stream daylights at Knight 

Avenue. The creek mouth is at the Oak Bay waterfront.  

 

Bowker Creek Blueprint: From the beginning, the authors 

conclude, the Bowker Creek Urban Watershed Renewal Initiative1 

(BCI) naturally evolved as an EAP concept. This dates back to 2003 

and approval of the Bowker Creek Watershed Management Plan. The 

restoration vision considered the entire creekshed, the entire ecology. 

In 2010, the Bowker Creek Blueprint guidance document laid out a 100-

year action plan, reach by reach, to restore islands of nature within the 

urban environment.  

In 2019, the Bowker Creek Daylighting Feasibility Study defined a route 

for future channel and corridor restoration. The daylighting vision 

provides the point of departure for this Bowker EAP Project.  

 
1 https://www.crd.bc.ca/bowker-creek-initiative 

Research Objectives and Results 

Strategic 
Significance of 
Bowker Creek 
EAP Project 

Pulls the thread of 

collaboration, community 

outreach and stream 

stewardship from the 

Bowker Creek Blueprint’s 

first decade through to its 

second.  

Adds the new lens of 

accounting for natural 

(ecological) assets and 

ecosystem valuation.  

Demonstrates how EAP 

supports the vision for 

integrating ecological 

assets in Asset 

Management for 

Sustainable Service 

Delivery: A BC 

Framework. 
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Figure A2 

This map image is reproduced 
from the Bowker Creek Blueprint, 
A 100-year action plan to restore 
the Bowker Creek Watershed, 
August 2012 



 

 

A program deliverable for Sustainable Creekshed Systems, through Asset Management. 

Implemented under the umbrella of the Georgia Basin Inter-Regional Education Initiative 

P
ag

e3
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Enclosure and 
burying of 
Bowker Creek 

Photo Credits: Jody Watson, Capital Regional District, from a presentation in 2010 

Confining and 
channelizing of 
Bowker Creek 

The Bowker creekshed is fully built out. More than half the 

land area has hard surfaces (rooftops and pavement).   

Two-thirds of the original Bowker stream channel is enclosed 

in buried pipes and road culverts. Bowker has no riparian 

ecosystem. Rather, it has “remnant riparian areas”. 
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Overview of the Bowker Creek Blueprint 

An estimated 50% of the Bowker Creek drainage area is composed of 

hard surfaces such as roads, parking areas and roofs. The 

consequences of increased impervious surfaces include flooding, 

water pollution and habitat loss. All are significant concerns in the 

Bowker creekshed.  

Despite the degradation the stream system has suffered, Bowker 

Creek still offers connections with the natural environment to the 

30,000-plus residents. 

  

Greening of the Bowker Creekshed: The Bowker Creek Blueprint 

is a 100-year action plan to restore islands of nature within the urban 

environment as conceptualized on Figure A3. This map image 

illustrates the desired outcomes of the Blueprint: 
 

 

The Blueprint is the outcome of a unique multi-jurisdictional effort. The 

Bowker Creek Urban Watershed Renewal Initiative is a collaboration 

between local governments, community groups, post-secondary 

institutions and private citizens to improve the stream and creekshed. 

 

Concept Plan for Bowker Creek Daylighting:  The Bowker 

Blueprint vision is that the 2018 concept plan for stream daylighting 

and stream corridor restoration would be used as a tool in future 

development decisions:  

“Over time, as lands are re-developed and major 

infrastructure approaches renewed, daylighting factors can be 

considered in the planning stages, eventually working to bring 

light and life back to Bowker Creek.” – ISL Engineering report 

Similarly, the Bowker EAP findings can also be used as a tool to inform 

the 100-year funding strategy for future M&M of a restored Natural 

Commons Asset (NCA) – that is, the “ribbon of blue” on Figure 3A.  

Partnership 
Perspective  

“In a word, the Bowker 

Blueprint was a game-

changer. It is a game-

changer. It continues to be 

a game-changer.”  

“The Blueprint 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.”  

“The experience of what 

this region has done is 

informing others, from 

Metro Vancouver all the 

way up to the Comox 

Valley.” 

 Kim Stephens, P.Eng., 

presentation to CRD 
Environmental Services 
Committee, Feb 2014 

 

The ribbon of blue running the length of the watershed 

represents the daylighted creek. The greening of the 

creekshed is portrayed by a green grid of green streets 

and greenways.  
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Figure A3 

This map image is reproduced 
from the Bowker Creek Blueprint, 
A 100-year action plan to restore 
the Bowker Creek Watershed, 
August 2012 
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Research Framework 

Through the efforts of the Bowker Creek Initiative, the community has 

gained an understanding of the remnant stream corridor as a natural 

commons or ecological system offering a range of uses or services.  

Changes to three Official Community Plans and plans and regulations 

provide measures to improve maintenance and management of this 

natural commons, and commit to restoration of a natural commons in 

conjunction with stream daylighting.  

 

Research Questions 

This EAP Project addresses two questions:  

What influence does the stream as an ecological system (as 

a natural commons) have on urban and rural land use near 

the stream system; and does the stream influence the utility 

and financial value of parcels? 

 

Research Objectives 

 

Research Findings 

The details of the research and analyses are presented in Part C. In 

this Part A, we present a single page synopsis for each of the four 

research objectives. We then introduce the conceptual framework for 

operationalizing EAP within the Asset Management Plan of each 

partner municipality.  

The intent is that the EAP findings be used by the three municipalities 

to establish line items in budgets for M&M related to their respective 

zones of jurisdiction.

1. Establish a measure of “stream worth” to the community 

based on historic investment in M&M. 

2. Quantify the “financial case” for the stream corridor as a 

Natural Commons Asset (NCA). 

3. Suggest a “benchmark guideline” for maintenance and 

management (M&M) investment in the stream corridor 

within the context of an Asset Management Plan. 

4. Determine whether the stream influences the assessed 

values of parcels that abut or are adjacent to the stream.  
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Community Investment in Bowker Stream 

Corridor (Research Objective 1) 

Other than a 400m headwater reach at the University of Victoria, 

Bowker has no riparian ecosystem. Elsewhere, there are only remnant 

riparian areas.  Yet the community wants a riparian area. Because 

community values drive the BCI and the Bowker Blueprint, one of the 

key objectives for the 100-year Action Plan for creekshed renewal is to 

“develop a continuous riparian corridor along Bowker Creek”. 

 

Worth – A Foundational Concept:  The scale and magnitude of 

community investment in maintenance and management (M&M) is a 

demonstrable measure, over time, of the worth to the community of 

restoring and/or sustaining a properly functioning stream system so 

that it provides a “package of ecological services”. Refer to the sidebar 

for the definition of M&M.  

 

Historic average annual investment is a proxy measure of 

community “willingness to pay” and “ability to pay”. Social and 

ecological values are implicit in M&M expenditures.  

Research Objective #1 identifies six categories of investment – stream 

maintenance (by volunteer stream stewards), specific projects (for 

example, stream restoration through the Oak Bay high school 

property), property acquisition, public processes and planning (by the 

BCI steering committee), outreach, and research (such as EAP). 

EAP attempts to determine a rough measure of the magnitude of M&M 

investment (community and local government) over the past two 

decades. The six areas encompass both cash outlays and the dollar 

value of the substantial in-kind contribution by the community. 

About $9M has been spent over 14 years. This represents an 

average annual M&M investment of ~210 per lineal metre of 

stream and corridor. For comparison, the cost to reconstruct and 

naturalize the channel and riparian area at Oak Bay High School was 

$6980 per metre.

Maintenance & 
Management 
(M&M) Defined 

Maintenance is defined    

as actions that prevent    

or avoid degradation of 

ecological assets that 

constitute the stream 

corridor system. 

Management is defined as 

actions that improve the 

condition of the ecological 

system and the services it 

provides. 

In the Bowker situation, 

“management” also refers 

to capital investments in 

order to reconstruct 

and/or naturalize the 

stream where it has been 

“channelized” by 

constructed infrastructure. 

  

The package of ecological services provided by the 

stream system is the “range of uses” desired by the 

community, that is – drainage, recreation, habitat, and 

enjoyment of property. 

OBJECTIVE 1:  
Establish a measure of 
“stream worth” to the 
community based on 
the historic investment 
in M&M. 
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Engaging the 
community 
through stream 
restoration work 

Photo Credits: Jody Watson, Capital Regional District, from a presentation in 2010 

Community investment in maintenance and management 

(M&M) is a measure of the “worth to the community” of 

restoring and sustaining a functioning stream system 
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Financial Value of the Bowker Creek    
Natural Commons Asset (Research Objective 2) 

A stream in settled areas is a Land Use. The setback zone for 

streamside protection is defined in regulation. If the stream did not 

exist, the land it occupies would be used for nearby (residential or 

other) development. To fulfill Research Objective 2, the EAP 

methodology uses BC Assessment Authority property transaction data 

to quantify the financial value of the stream and corridor – that is, the 

Natural Commons Asset. Refer to sidebar for the definition of the NCA. 

 

What the Numbers Tell Us:  We analyzed BC Assessment data for 

three study areas in Saanich, Victoria and Oak Bay where Bowker 

Creek is in an open channel. Figure A4 shows the three locations. The 

essence of the analysis is distilled below.  

 

EAP  
Study Area 

Stream 
Length  

No. of 
Parcels 

Analyzed 

Bowker’s 
NCA Value 

Browning Park & 
Greenway 

623 m 121 $11,075          
per lineal metre 
of stream length  

OR 

$175 per m2 of 
corridor area 

Richmond School / 
Kings Park 

1187 m 109 

District of Oak Bay 1285 m 119 

 

What We Learned: Key findings flowing from the analysis of parcel 

sample groups in the three areas are summarized below. These 

provide the frame-of-reference for application of the NCA research. 

Natural 
Commons Asset 
Defined 

The NCA is the portion of 

the stream corridor that 

lies in the regulatory 

setback zone.  

The NCA width measured 

from the centre of the 

stream is the sum of the 

stream width plus the 

setback distance on each 

side. 

Under the scientific 

research supporting RAR, 

a 30-metre setback is 

considered a minimum 

needed to protect riparian 

functions of a stream 

system. 

Because development in 

the Bowker system 

predated streamside 

protection regulation, few 

parcels have a 30m 

setback. Actual setbacks 

vary throughout the 

system where the stream is 

open to daylight. 

Residential parcels abutting the steam tend to have a higher 

assessed value on average than adjacent or distant parcels. 

On average, parcels abutting the stream are larger than adjacent or 

distant parcels. This results in the values of abutting parcels being 

lower per m² than those of adjacent and distant parcels. Oak Bay is 

the exception because abutting parcels had higher values per m2. 

In each study area, the aggregate portion of parcel area situated 

within the setback zone ranged from 47% to 65%. 

Nearly all residential development – houses and their locations on 

parcels – occurred prior to the application of streamside protection 

regulation. 

OBJECTIVE 2:  
Quantify the “financial 
case” for the stream 
corridor as a Natural 
Commons Asset (NCA). 
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Figure A4 

Browning Park 

and Greenway 

Richmond School 

/ Kings Park  

Oak Bay 
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Guideline for an Annual M&M Budget 
(Research Objective 3) 

The context for Research Objective 3 is that the interaction of a 

constructed drainage infrastructure system with a stream system 

typically results in an “unfunded infrastructure liability”. And this grows 

over time in the absence of a funding mechanism for M&M of both 

natural and constructed assets.  

 

Effective M&M of Natural Assets: The EAP program supports 

local governments adopting an integrated approach to life-cycle M&M 

of the drainage service. The integrated approach recognizes that 

constructed infrastructure and stream systems are inter-connected 

components of the drainage service. Effective M&M of natural assets 

requires local government commitment backed by line items in an 

annual report.  

 

Benchmark for Budget Planning: Based on established life-cycle 

practice for M&M of constructed assets – that is, buildings and buried 

infrastructure - future annual expenditures for ongoing M&M of the 

restored Bowker stream corridor could reasonably be set at 1% of the 

NCA value (Research Objective 2). 

The 1% guideline establishes a benchmark for budget planning 

purposes. Because it uses the BC Assessment database, the NCA 

value is as real a number as the replacement costs for buildings and 

buried pipes. In the absence of historic data (Research Objective 1), 

for comparison with the 1% guideline, we have included the following 

example for illustrative purposes. It provides a perspective.  

 

 
NCA Value  
for existing 

open channel 

An Annual M&M Budget 

Based on the  
1% Guideline 

Compared with the average 
annual historic investment 

$11,075 per m ~$110 per metre 
per year 

~$210 per metre per year 

 

The 1% benchmark for natural asset M&M need not be 100% 

funded by local government. The stewardship sector has access to 

resources and funding that complement what local governments bring 

to the table. This underscores the benefit of collaboration to tackle the 

unfunded liability associated with M&M of stream corridors.

Restoration 
Comparison: 

At Oak Bay High School, 

it cost $6980 per metre to 

improve the riparian 

qualities of the Natural 

Commons Asset and add 

parkland values in the 

form of a greenway and 

outdoor classroom in 

combination with 

reconstructing and 

naturalizing the channel.  

OBJECTIVE 3:  
Suggest a “benchmark 
guideline” for 
maintenance and 
management (M&M) 
investment in the 
stream corridor within 
the context of an Asset 
Management Plan. 
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Outdoor 
Classroom 

Photo Credits: Jody Watson, Capital Regional District, from a presentation in 2019 

Streamside 
Greenway 

Oak Bay High School property – In 2015, this flagship project 

for the Bowker Creek Blueprint involved reconstruction and 

naturalizing of the stream channel, and improving the riparian 

qualities of the Natural Commons Asset. 
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Influence of the Stream on Parcel Values 
(Research Objective 4) 

The research examined three case study scenarios – whether parcels 

abut the stream, are adjacent to the stream, or are distant from 

the stream. For each scenario, parcel group samples were selected 

for analysis and comparison.     

 

Synopsis of Research Findings: We found that the relevant 

measure (metric) of stream influence is the $ per m2 value. It reflects 

two considerations: the developable area qualities of parcels; as well 

as streamside setback regulations when parcels abut the stream.  

Pertinent information for Research Objective 4 is shown in the table 

below. Our examination and analysis of a selection of parcel sample 

groups within the three study areas led us to five material findings: 

 

Using BC Assessment Parcel Values to Compare Unit Area 
As a Measure of Stream Influence on Parcel Value 

 
EAP Study Areas 

Abutting vs 
Adjacent are: 

Abutting vs 
Distant are: 

Browning Park & Greenway 11% lower 22% higher 

Richmond School / Kings Park 13% lower 23% lower 

District of Oak Bay 15% higher 25% higher 

 

Existing 
Streamside 
Development -
Key Data 

Private parcels comprise 
47% to 65% of the setback 
area.  In some cases, the 
buildings are in the 
setback zone.  

Most parcels in the 
Browning Park and 
Greenway area as well as 
Kings Park were 
developed prior to 1960.  
None were found that 
were developed post-
2000, except for multiple-
unit sites.  

In Oak Bay 38 of 49 
parcels were developed 
before 1950. All but one of 
the other 11 prior were 
developed before 1990.   

1. It is all about the “developable area” available for housing – 

where parcels abut the stream, the proportion of land within the 

streamside protection setback zone ranges from 47% to 65%. 

2. The $ per m2 metric is a measure of “developable area value”: 

a. In Saanich and Victoria - the largest parcels abut the stream, 

but their $ per m2 values are lower than for adjacent parcels; 

this indicates a discounting of the area within the setback. 

b. Oak Bay is the exception to the rule – parcels abutting the 

stream have the highest $ per m2 value; all three parcel 

categories are large, and they are consistent in size.  

3. In view of the implications for “developable area”, it would make 

sense to base a property acquisition strategy for stream 

daylighting on a value that blends NCA value and market price.  

OBJECTIVE 4:  
Determine whether 
the stream influences 
the assessed values of 
parcels that abut or 
are adjacent to the 
stream. 
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Browning Greenway in Saanich - between McRae St & North Dairy Rd.  

On average 47% of the abutting parcel area      
encroaches into the setback zone.   
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Framework for Operationalizing EAP    

within an Asset Management Plan 

The context for EAP is Asset Management for Sustainable Service 

Delivery. The emphasis is on the service that the asset provides and 

the life-cycle cost. Over time, M&M represents 80% of the total life-

cycle cost; the first 20% represents the initial capital investment. 

 

The Bowker EAP Project is co-funded by FCM which has developed a 

tool called the Asset Management Readiness Scale Assessment, 
included as Table A1. The 5-part tool defines five levels of readiness.  

The FCM table is included for illustrative purposes only. It is currently 

applied to M&M of constructed aspects. However, it could well be 

applied to M&M of natural assets. As a minimum, use of Table A1 

provides environmental planners with a point of departure for a 

balanced conversation with engineers and accountants about the 

services that natural and constructed assets each provide. 

 

Application to a Drainage System: The leap forward explicit in 

the vision for “sustainable drainage service delivery” is whole-system 

action on the landscape that ensures stream system integrity. Whether 

constructed or natural, an asset is an asset. And in the built 

environment, each asset type requires an annual budget for M&M.  

Figure A5 conceptualizes the “asset management continuum” and is 

based on the adage that one must learn to walk before one can run. 

EAP is Step Three along the continuum. Once the life-cycle approach 

is standard practice for constructed assets, it is then easier to add M&M 

for stream systems. 

 

Context for the 1% Guideline: Embedding the 1% guideline in the 

M&M process requires an appreciation of what life-cycle costs mean in 

a drainage system context. When stream system integrity is fully 

protected in a pristine creekshed, there should be no need for stream 

restoration or improvement. However, changes to hydrology and loss 

of riparian condition due to changes in land use are the top two factors 

influencing system integrity. 

Restoring land drainage and stream corridor system integrity for 

Bowker Creek as a whole system would require looking beyond the 

stream corridor to the surrounding landscape – that is, reconnect 

hydrology and stream ecology by design; restore the natural flow 

paths by which rainwater reaches streams.

Go to Part B for 
supporting details 



 

 

A program deliverable for Sustainable Creekshed Systems, through Asset Management. 

Implemented under the umbrella of the Georgia Basin Inter-Regional Education Initiative 

P
ag

e1
6

 

Table A1: FCM Asset Management Readiness Scale Assessment 
for Constructed Assets (included for illustrative purposes) 

Competency Current State Expected Future State 

 
 
Policy and Governance 

By developing this competency, the local government is 
putting in place policies and objectives related to asset 
management (AM), bringing those policies to life through a 
strategy and roadmap, and then measuring progress and 
monitoring implementation over time. 

A. Policy & Objectives   

B. Strategy & Roadmap   

C. Measurement & Monitoring   

 
 
People and Leadership 

By developing this competency, the local government is 
setting up cross-functional teams with clear 
accountability and ensuring adequate resourcing and 
commitment from senior management and elected 
officials to advance asset management (AM). 

A. Cross-Functional Teams   

B. Accountability   

C. Resourcing and Commitment   

 

Data and Information 

By developing this competency, the local government is 
collecting and using asset data performance data and 
financial information to support effective AM planning and 
decision-making. 

A. Asset Data   

B. Performance Data   

C. Financial Information   

 
Planning and Decision 
Making  

By developing this competency, the local government is 
documenting and standardizing how it sets AM priorities, 
conducts capital and O&M planning, and decides on 
budgets. 

A. Documentation & Standardization   

B. Asset Management Plans   

C. Budgets & Financial Planning   

 
Contribution to Asset 
Management Practice 

By developing this competency, the local government is 
supporting staff in AM training, sharing knowledge 
internally to communicate the benefits of AM, and 
participating in external knowledge-sharing.  

A. Training and Development   

B. Internal Communication & 
Knowledge-Sharing 

  

C. External Communication & 
Knowledge-Sharing   

Intentionally left blank (typical) 
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GROUND ZERO:  There is no Asset 

Management Plan. There is an 
‘unfunded infrastructure liability’.  

 

STEP ONE:  Embrace BC Framework. 

Focus first on constructed assets (pipes 
& buildings). Implement Asset 
Management Strategy / Plan / Program. 

 

STEP TWO:  Life-cycle approach and 

Sustainable Service Delivery are 
standard practice for maintenance and 
management of constructed assets.     

  
STEP THREE:  Apply the Ecological 

Accounting Process to determine 
Natural Commons Asset values and 
establish budgets for stream corridor 
maintenance and management. 
Account for Water Balance services. 
Integrate climate adaptation. 

Sustainable Creekshed Systems and  
the Asset Management Continuum                

As understanding grows, local governments 
progress incrementally along the Continuum.  

Branding logo for Asset Management 

for Sustainable Service Delivery: A BC 

Framework, 2014 

Figure A5 
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What We Have Learned 

Applying EAP adds to the conceptual framework for Bowker Creek 

stream daylighting by providing new insights about metrics for annual 

maintenance and management (M&M) of a functioning stream system.  

 

Blended Financial Value: EAP findings also add intriguing insights 

that would potentially inform the long-term strategy for property 

acquisition, in conjunction with land redevelopment, for stream 

daylighting. A particularly unique finding that merits further research 

boils down to the following statement and question: 

 

 

Setback Zone as a Proportion of Total Area: Research 

Objective #3 has raised questions that are beyond the scope of this 

EAP project. Thus, a key related finding is that development of a step-

by-step parcel acquisition strategy to facilitate stream daylighting 

and/or re-routing would benefit from a deeper analysis by a land 

economist. The reason is that the EAP analysis has revealed that 

assessed value expressed as $ per m2 of parcel area is a significant 

indicator.  

 

In combination, the foregoing inter-related findings lead to far-reaching 

implications for any kind of future redevelopment on those streamside 

parcels. This would also apply to residential areas elsewhere in the 

Bowker creekshed where it is proposed to daylight the stream.   

Parcels which abut the stream in the open channel 

reaches, and where setback regulations are applied 

and active, have a “Blended Financial Value”.  

The question to be resolved by a land economist is 

this: How does one separate the component values 

-- for developable and protected areas -- for a 

streamside parcel that incorporates a regulated 

setback zone for riparian ecosystem purposes? 

EAP by the 
Numbers 

For each of the four 
research objectives, the 
corresponding numbers 
to remember are: 
 
Stream Worth to the 
Community = ~$210 per 

lineal metre. 

Natural Commons 
Asset Value = $11,075 
per lineal metre of stream. 

1% Guideline for M&M 

= $110 per lineal metre. 

Blended Financial 
Value = the operative 
metric is $ per m2 of 
parcel area. 

And furthermore: 
Parcels abutting the 
stream have unit values 
that are on average 

10% or more lower 
than “adjacent parcels”. 
The latter are not subject 
to streamside protection 
and therefore do not 
comprise a setback zone 
plus a developable area. 

 

The ancillary finding is that, on average in the Bowker 

creekshed, the proportion of parcel in the streamside setback 

zone is half or more of the total parcel area. 
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Next Steps 

No recommendations are made. However, the framework presented 

below for further action does provide BCI partner municipalities with 

guidance for operationalizing EAP within their Asset Management 

Plans: 

1. Initiate internal and/or inter-departmental 

conversations about the Bowker EAP Project findings 

within each of the CRD, District of Saanich, District of 

Oak Bay and City of Victoria. 

2. Share the Bowker EAP Project findings with the 

appropriate advisory committees within each of the 

CRD, District of Saanich, City of Oak Bay and City of 

Victoria. 

3. Establish a central registry for tracking M&M 

investments, both cash and in-kind, in the Bowker 

creekshed as well as for other creeksheds in the 

Capital Region.  

4. Use the EAP findings to make the case for a long-term 

funding mechanism to enable investment in stream 

corridor and riparian area M&M in the Bowker 

creekshed 

5. Integrate budget line items for stream corridor and 

riparian area M&M within the Asset Management 

Plans for each of the District of Saanich, District of 

Oak Bay and City of Victoria. 

Application of 
EAP Findings  

The intent is that the EAP 

findings would be used by 

local governments to 

establish line items in 

budgets for M&M of 

ecological assets in 

stream corridors. 
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PART B  

EAP Framework 
Asset Management Context 
 

 

 

 

 

 

 

 

 

 

 

 
This second part of the Technical Report is 

structured in five sections to provide the reader with 

an understanding of what is meant by the phrase 

‘financial case for a stream’ 

The first section explains the infrastructure context 

for integration of streams into asset management. 

The next two sections elaborate on the “twin pillars” 

– water balance and ecological accounting – for a 

community investment strategy. 

The last two sections introduce and elaborate on the 

“riparian deficit” as the environmental equivalent of 

the “infrastructure liability (deficit)”.
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Financial Case for the Stream 

EAP provides communities with a philosophy, pragmatic methodology 

and metrics to make the financial case for annual investment to prevent 
degradation and improve the condition of ecological assets that 

constitute a stream corridor system.  

Use of EAP to establish the ‘financial case for the stream’ would put 

maintenance and management (M&M) of stream corridor systems on 

an equal footing with constructed assets (municipal infrastructure). 

Table B1 lists ten key messages that capture the essence of EAP. 

 

Local Government Services: Core services such as utilities, 

roads, parks, and recreation take up the bulk of a local government 
budget and are the traditional focus of asset management. Prior to 

release of the Primer on Integrating Natural Assets with Asset 

Management1 by Asset Management BC in 2019, ecological services 

were not typically part of the asset management mind-set.  

At best, ecological services have been considered as an add-on. They 

are not intuitively understood by the public, elected representatives and 

asset managers. To stimulate awareness and advance uptake of a 

‘whole-system approach’ to asset management, it helps to define 

ecological services in terms of drainage, recreation and habitat uses. 

 

Ecological Services are Core Services: Once communities make the 

mental transition to view ecological services as core local government 

services, and then look at their budgets differently, the change in mind-

set should lead to this question: how can we do things better? This shift 

in perspective logically leads to the next question:  

 

 
1 https://www.assetmanagementbc.ca/wp-content/uploads/Integrating-Natural-Assets-into-Asset-Management.pdf 
 

Context for Operationalizing EAP  
within Asset Management  

How do we establish an annual budget for M&M 

that sustains the ‘package of ecological services’ 

in a stream system that humans depend upon for 

drainage, recreation, habitat, and enjoyment of 

property uses? 

EAP in a Nutshell 

Streams are a fundamental 
part of the water balance 
and a primary asset for 
sustainable drainage service 
delivery. 

The EAP philosophy, 
methodology and metrics 
recognize the importance of 
the stream system in the 
landscape. It is a natural 
asset. 

The logic behind EAP is quite 
straightforward.  

Apply the methodology to 
get the numbers, tie the 
numbers to other research, 
and then say - we have this 
asset (the stream system), it 
is worth X, we should invest 
Y each year to maintain and 
manage it. And these are the 
reasons why. 
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TABLE B1: 

10 Key Messages to Remember about EAP 

 

 
 
1. Every urban creekshed (watershed) comprises a 

Constructed Commons (roads, utilities, etc.) and a 

Natural Commons (streams, riparian corridors, etc.). 

Each commons is a system. 

2. Hydrology is the engine that powers ecological 

services. Both hydrology and the ecological services it 

supports are defined as natural assets. 

3. Impaired hydrological function results in diminished 

ecological services. 

4. The worth of a creekshed is a package of 

ecological services made possible by the hydrology. 

EAP focuses on wetlands, ponds, streams, and riparian 

areas because these natural features provide services 

desired by communities.  

5. EAP deals with real numbers which practitioners in 

local government need to deliver outcomes. 

6. EAP uses the BC Assessment database regarding 

land value to calculate the financial value of the Natural 

Commons Asset (NCA) – that is, the land underlying the 

stream itself plus the adjacent regulated setback area. 

7. View choices through the Worth Lens if the goal is to 

motivate communities to implement strategies that 

restore stream function. 

8. Both the record of expenditures for maintenance and 

management (calculation of worth) and the financial 

value of the NCA calculation provides information 

about ecological (natural) assets that can be included in 

local government financial planning and Asset 

Management Strategies and Plans. 

9. The likelihood of a community taking action depends on 

what a community thinks the stream is worth. 

10. Distinguish between maintenance and management – 

because maintenance is about preventing or avoiding 

degradation, whereas management is about improving 

the condition of the ecological asset. 

 

How Much to Invest 
in the Stream System? 

EAP focuses on “worth to the 
community” rather than a 
theoretical value. 

EAP emphasizes both social 
and financial values. 

EAP employs one financial 
valuation process - that is, 
calculation of the land value 
of the Natural Commons 
Asset (NCA).    

In the case of a stream, this 
is the ribbon of land 
underlying the stream itself 
and the adjoining setback 
area required in bylaws and 
Riparian Areas Regulations.   

BC Assessment land values 
are used for this calculation, 
thus reflecting the social 
commons. Property owners 
purchase in locations that 
they think are worth their 
investment. 

Both the calculation of the 
land value of the NCA and 
the account of investment in 
maintenance and 
management of a stream 
are reports that can be used 
for budget strategy and 
planning as well as for asset 
management analysis. 
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Integration of Stream Systems     
into Sustainable Service Delivery  

The provincial umbrella for EAP is Asset Management for 

Sustainable Service Delivery: A BC Framework. In 2019, UBCM 

and the Ministry of Municipal Affairs established an expectation that 

grant applicants would integrate natural assets into their asset 

management processes. EAP shows them how to do it for stream 

systems by providing a methodology and metrics. 

The Bowker Creek EAP project is part of a 3-stage program for testing 

EAP in 2018, refining it in 2019, and mainstreaming it in 2020 through 

2022. Demonstration applications have been completed in five regions 

on the east coast of Vancouver Island and in the Lower Mainland. 

 

Budget Line Items: EAP bridges a gap. While local governments 

have existing tools in the form of policies and legislation for 

‘maintenance and management’ of ecological assets, they have until 

now lacked a pragmatic methodology and meaningful metrics to 

incorporate stream systems as line items in Asset Management Plans.  

 

Twin Pillars of Stream System Integrity: What happens on the 

land, known as changes in hydrology, matters to stream corridor 

ecology. As conceptualized on Figure B1, EAP is a pillar of the whole-

system, water balance approach to integration of land and water 

management. This diagram conceptualizes the inter-connection of 

activities outside and inside the NCA (Natural Commons Asset). 

Asset Management BC, which is co-chaired by UBCM and the Ministry 

of Municipal Affairs and Housing, points out that M&M represents 80% 

of the total life-cycle cost. The first 20% represents the initial capital 

investment. Whether constructed or natural, assets do need to be 

maintained. As and when the annual shortfall in M&M investment 

accrues over time, it is known as the infrastructure liability (or deficit). 

 

                                    

Using numbers generated through application of EAP, 

however, local governments would have a sound basis 

for implementing a baseline annual budget for 

enhancement of the stream system (which is the 

natural or ecological asset) within a setback zone. 

Context for 
Integration of Stream 
Systems with 
Engineered Assets 

Released in September 2019 
by Asset Management BC, 
the Primer introduces EAP 
with this statement:  

“Significant strides have 
been made in natural asset 
management in British 
Columbia and across 
Canada. Several initiatives 
have built on each other, 
forming a foundation for 
local governments to 
increase their consideration 
of the potential of natural 
assets.” 
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Twin Pillars of    
Stream System Integrity  
 

EXPLANATORY NOTE: 

By definition, a 

creekshed is a 1st order 

stream. This means it 

has no flowing 

tributaries.  

This situation is 

representative of most 

creeks in settled areas.  

EAP uses the term 

‘creekshed’ because it 

is relatable to a local 

context and a sense of 

place. 

Figure B1 

Source: The “road map” introduced as Figure 60 on page 156 in Beyond the Guidebook 

2015: Moving Towards “Sustainable Watershed Systems, through Asset Management”. 

Released by the Partnership for Water Sustainability, November 2015 
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The Unfunded Infrastructure Liability 

As a financial objective, sustainable service delivery dates back to 

2010 when the Province of British Columbia introduced the concept in 

order to focus local governments on two desired outcomes: 

 

Reconnect Hydrology and Stream Ecology: Stream systems 

are natural infrastructure assets. They support drainage of residential 

(and agricultural) lands. But there is no funding mechanism for stream 

M&M such as for water and sanitary sewer utilities. So, the unfunded 

M&M liability caused by drainage impacts grows over time.  

This is the driver for ”a life-cycle approach to drainage systems”. 

The approach is founded on a ‘whole-system’ understanding of how 

water balance pathways connect creekshed hydrology and stream 

ecology, how changes on the land disconnect them, and how green 

infrastructure design can reconnect them. 

 

Move from Reactive Remediation to Stream Restoration: A 

life-cycle approach to sustainable drainage service delivery means 

manage the built and natural environments as components of one 

system. The way to do that is through line items in an annual budget. 

This is standard practice for constructed infrastructure assets.  

Once local governments embrace a guiding philosophy that ecological 

services and use of land for development are equally important, then 

the next step is for them to include M&M budgets for stream systems 

in their Asset Management Plans. This would begin the process of 

reconnecting hydrology and stream ecology by design.  

 

Table B2 complements Figure B1: It is a synthesis of what is 

necessary to integrate M&M of the natural and built environments 

under the umbrella of an Asset Management Strategy or Plan. The 

table conceptualizes considerations that shape a strategy for 

moving from stop-gap remediation to long-term restoration of 

stream corridors – by connecting land and water by design, and over 

time restoring water balance in altered landscapes.  

Shift the local government focus from the infrastructure itself to the 

service AND the level-of-service that the infrastructure asset provides. 

Reduce the unfunded liability due to initial infrastructure capital costs 

being a mere 20% of life-cycle costs over time. Known as the 80/20 

rule, tackling the accrued shortfall is the asset management challenge. 

What / So What / 
Now What / 
Then What 

Table 3 distills what has 

been learned over two 

decades, and factors in 

sustainable service 

delivery. 

Hydrology Powers 
Ecology 

The flow of rainwater from 
cloud to stream is 
comprised of three water 
balance pathways: surface 
runoff, horizontal shallow 
interflow, and deep 
groundwater (aquifer 
discharge).  
Yet the latter two are 
routinely ignored by 
planners and designers. 
Time, a critical factor, is 
also ignored. These 
omissions have stream 
health consequences. 
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TABLE B2 - RECONNECT HYDROLOGY & STREAM ECOLOGY:  
“Whole-System Approach” (4 Steps) to Integration of Built & Natural Environments  

 1. WHAT is the issue? –  
“Call to Action” 

2. SO WHAT can be done? –  
“Core Building Blocks” 

3. NOW WHAT can we do? -   
“Desired Outcomes” 

4. THEN WHAT? – 
“Mainstreaming” 

Under each step, Cascading Key Messages define “What Really Matters” 

 Success in Solving ‘In Your Face’ 
Problems Would Mean: 

Integrating Natural Assets into 
Asset Management Relies on 

Understanding that: 

There are Paybacks When a 
Community ‘Gets it Right’: 

Restorative Development 
Results in Sustainable 
Stream Restoration: 

1 Less flooding Hydrology is the engine that powers 
ecological services 

AVOID an unfunded and 
unaffordable financial liability for 
drainage infrastructure 

Require ‘design with nature’ 
standards of practice for 
drainage and servicing of land  

2 Less stream erosion Three pathways by which rainfall reaches 
streams are ‘infrastructure assets’ that 
provide ‘water balance services’ 

ADAPT to a changing climate to 
restore the water balance and 
reduce risks 

Shrink the destructive footprint 
while growing the restorative 
footprint 

3 More streamflow when 
needed most 

Taking action depends on what a 
community thinks a creekshed is worth. 

REDUCE life-cycle costs for drainage 
infrastructure 

Demonstrate what is achievable 
thru a restoration imperative 

Below, each “Problem Statement” establishes Context & defines the Central Issues in the 4-Step Process 

 Recognize that it is necessary to ‘get it 
right’ with respect to planning, 
engineering and asset management 
standards of practice – especially as 
they relate to and impact upon 
creekshed health and restoration - 
because “getting it right” would mean 
the sustainable and cumulative 
“community benefits” would then 
ripple through time 

Acknowledge that there is a problem with 
current standard practices for servicing 
and drainage of land - and that these 
practices are the root cause of degraded 
urban streams – because ‘getting it 
wrong’ results in an unfunded and 
unaffordable infrastructure liability that is 
then a financial barrier to restoration of 
creekshed function 

Re-focus local government business 
processes on outcomes so that they 
align with provincial policy, program 
and regulatory framework for Living 
Water Smart - which encompasses 
both the Whole-System Approach 
and Sustainable Service Delivery - 
and thereby achieve desired 
outcomes that would have tangible 
community and financial benefits 

Get it right, province-wide. B.C. 
is one of the last places on the 
planet where it is still possible 
to transcend the climate debate 
and lead by example. B.C. has 
enough remaining natural 
capital to protect and restore 
its way back to true 
sustainability. Improve where 
we live. 
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Application of Asset Management Readiness 
Scale to the ‘Financial Case for a Stream’ 

Introduced in Part A, Table A1 has value as a conversation starter with 

local government asset managers. It is a single-page version of the 

Asset Management Readiness Scale (AMRS), a spreadsheet tool 

developed by FCM. The tool defines five areas of competency.  

Developed for constructed assets, it is new territory to consider 

and/or interpret how EAP, with its focus on the ‘financial case for 

a stream’, would reasonably fit into or influence AMRS. 

 

Application to the Bowker EAP Project: Refer to the sidebar. 

Among partner local governments, there is a consensus that Planning 

and Decision Making is one area of “asset management competency” 

where an uptick would be anticipated as an EAP project outcome.  

“The value of projects like EAP to the asset management program in 

Oak Bay is that it helps us better understand the financial case for 

Bowker Creek,” stated Dan Horan, Director of Engineering and Public 

Works with the District of Oak Bay. “We are then able to make some 

planning decisions about how much money to put aside to sustain and 

maintain the creek for the future. Council buy-in is important.” 

“Decision-making is the key. In the City of Victoria, we are creating new 

ways of making decisions about what we do with our assets, whether 

they be natural or hard,” stated Trina Buhler, Asset Management 

Specialist. “Embracing EAP would introduce a structured asset 

planning approach. It provides metrics for integrating natural assets 

into the municipal infrastructure inventory and place them on an equal 

footing with constructed/engineered assets. This provides a starting 

point for a balanced conversation about the services that the natural 

and constructed assets both provide. EAP will be used for Bowker 

Creek, and for future planning and decision-making.” 

“Asset management and ecological frameworks are merging closer 

than ever before,” stated Lesley Hatch, Senior Manager of Water 

Resources. “This is good news as Saanich continues to catalogue and 

valuate storm water natural assets with the intent of establishing 

resources to steward both hard, linear infrastructure and natural 

systems alike. Modern asset methodologies can sync well with other 

frameworks, such as EAP, which provides additional tools and metrics 

to improve maintenance and management across the District, and in 

collaboration with our regional partners on such initiatives as BCI.”

The process for 
understanding how EAP 
might be applied to AMRS 
by local governments 
involved conversational 
interviews with asset 
managers in the three 
Bowker Blueprint partner 
municipalities.  

Their responses yielded 
insights into how the EAP 
case study aligned with 
and/or fitted into the big 
picture which is their 
organization’s approach to 
asset management 
planning for sustainable 
service delivery. 

Conversations revolved 
around the question of how 
likely is it that one small 
study would shift the 
overall ratings in a 15 x 5 
matrix, shown as Table 1, 
for 5 areas of competency.  

The short answer by the 
partners is that it would 
not. However, EAP does 
help broaden and balance 
the asset management 
conversation. This alone 
achieves the goal of EAP in 
providing local 
governments with a 
methodology and metrics 
for making the financial 
case for streams. 



  
 

 

A program deliverable for Sustainable Creekshed Systems, through Asset Management. 

Implemented under the umbrella of the Georgia Basin Inter-Regional Education Initiative 

P
ag

e2
7

 

 Table A1: FCM Asset Management Readiness Scale Assessment 
for Constructed Assets (included for illustrative purposes) 

Competency Current State Expected Future State 

 
 
Policy and Governance 

By developing this competency, the local government is 
putting in place policies and objectives related to asset 
management (AM), bringing those policies to life through a 
strategy and roadmap, and then measuring progress and 
monitoring implementation over time. 

A. Policy & Objectives   

B. Strategy & Roadmap   

C. Measurement & Monitoring   

 
 
People and Leadership 

By developing this competency, the local government is 
setting up cross-functional teams with clear 
accountability and ensuring adequate resourcing and 
commitment from senior management and elected 
officials to advance asset management (AM). 

A. Cross-Functional Teams   

B. Accountability   

C. Resourcing and Commitment   

 

Data and Information 

By developing this competency, the local government is 
collecting and using asset data performance data and 
financial information to support effective AM planning and 
decision-making. 

A. Asset Data   

B. Performance Data   

C. Financial Information   

 
Planning and Decision 
Making  

By developing this competency, the local government is 
documenting and standardizing how it sets AM priorities, 
conducts capital and O&M planning, and decides on 
budgets. 

A. Documentation & Standardization   

B. Asset Management Plans   

C. Budgets & Financial Planning   

 
Contribution to Asset 
Management Practice 

By developing this competency, the local government is 
supporting staff in AM training, sharing knowledge 
internally to communicate the benefits of AM, and 
participating in external knowledge-sharing.  

A. Training and Development   

B. Internal Communication & 
Knowledge-Sharing 

  

C. External Communication & 
Knowledge-Sharing   

Intentionally left blank (typical) 
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About the Water Balance Pillar 

In the 1990s, West Coast research correlated land use changes with 

impacts on stream system condition. The research defined four 

limiting factors. The sidebar shows the order-of-priority. This provides 

the road map for action to protect and/or restore stream integrity. The 

top two are changes in hydrology and loss of riparian integrity.  

The Water Balance Methodology addresses changes in hydrology. 

EAP addresses loss of riparian integrity. 

 

Water Pathways and Water Balance Distribution 

Figure B2 illustrates the three pathways that comprise the water 

balance for the portion of the annual precipitation that reaches the 

stream. This is an expanded view of the water balance pillar in Figure 

B1. The guiding principle for application of the Water Balance 

Methodology is to maintain the proportion of rainwater volume entering 

the stream via each pathway. 

 

Importance of Interflow: The table below provides context for 

Figure B2. It underscores the relative magnitude and importance of 

the interflow component of a properly functioning watershed system in 

coastal British Columbia. The interflow component has historically 

been eliminated when land development activities alter the landscape.  

 

 Annual Water Balance by Region 

Flow 
Paths 

Coastal 
BC 

Alberta -
Edmonton 

Ontario - 
Ottawa 

Nova 
Scotia 

Maryland 

Precipitation 100% 100% 100% 100% 100% 

Evaporation 20% 92% 40% 28% 40% 

Streamflow 80% 8% 60% 72% 60% 

Surface 
Runoff 

10% 4% 10% 10% 10% 

Interflow 60% 3% 25% 52% 25% 

Aquifer Flow 10% 1% 25% 10% 25% 

 

Road Map for 
Protecting Stream 
System Integrity 

West Coast research in the 
1990s demonstrated that the 
factors limiting the ecological 
values of urban streams are, 
in order of priority: 

1. Changes in Watershed 
Hydrology 

2.Disturbance and/or Loss of 
Integrity of Riparian Corridor 

3.Degradation and/or Loss of 
Aquatic Habitat within the 
Stream 

4.Deterioration of Water 
Quality 

Reference: Chapter 2, 
Stormwater Planning: A 
Guidebook for British Columbia, 
2002 

Road Map for Protecting Stream System Integrity 



  
 

 

A program deliverable for Sustainable Creekshed Systems, through Asset Management. 

Implemented under the umbrella of the Georgia Basin Inter-Regional Education Initiative 

P
ag

e2
9

 

FIGURE B2 
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Water OUT = Water IN 

The equation in the bottom half of Figure B2 represents the essence 

of water balance thinking as applied to stream integrity. The Water 

OUT = Water IN equation was developed two decades ago to inform 

BC’s Drought Response Plan for water supply in a changing climate.  

As of 2015, Western North America has clearly crossed an invisible 

threshold into a different hydrometeorological regime. Summers in 

British Columbia are longer and drier. Winters are warmer and wetter. 

This new reality has major consequences for all aspects of water 

security, sustainability, and resiliency. 

 

Understand the Whole-System Approach:  Both sides of the 

Water OUT = Water IN equation presented on Figure B2 are variable. 

This means there are multiple what if combinations and permutations 

to consider. As a result, the inherent variability creates uncertainty 

which in turn creates risk. 

The risk is compounded when local governments and community fail 

to address disturbance of water pathways when land use changes the 

hydrology of a creekshed. Whenever rainwater runoff is collected and 

conveyed away from development sites, it no longer has a role in 

sustaining interflow.  

 

Guiding Principle for Whole-System Approach: Stream system 

condition is a function of water balance integrity and riparian integrity. 

The consequences of changes to both (due to land use activities and 

development) play out as degradation of aquatic habitat and 

deterioration of water quality. These are the third and fourth limiting 

factors listed in the road map introduced on the previous page.  

 

Build in Resiliency on the Landscape:  The Water OUT = Water 

IN equation will always represent a snapshot in time as its’ inputs shift, 

evolve and change over time. Because many factors are in play, an 

over-arching goal for any stream system would be to build in resiliency 

on the landscape that addresses risk related to water pathways. 

Climate change is exacerbating vulnerability on the ‘IN side’ of the 

equation. Thus, it makes sense to build in resiliency on the ‘OUT side’. 

There is no silver bullet. Communities need to do many little things 

related to land development and servicing practices – for example, 

preserving the interflow zone to maintain an absorbent soil sponge. 

Over time the cumulative benefits of doing many things do add up. 

Urban Drainage and 
the Stream System 

Figure B3 conceptualizes the 
inter-connectedness  
of a constructed 
infrastructure system (for 
drainage collection, 
conveyance, and outfall to a 
stream), and the stream 
corridor system itself. 
Because these are systems 
within a system, they 
require similar M&M 
strategies. 
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Natural and Built 
Environments are   
Inter-Connected in the 
Urban Drainage Setting 

Source: Stormwater Planning: A Guidebook for British Columbia, 2002 

“Changes in Hydrology” 
refers to unbalancing of the 
natural water balance when 
alteration of the landscape 
short-circuits the three 
pathways (surface, 
interflow and groundwater) 
and the timing by which 
rainfall reaches a stream. 

Figure B3  
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About the Ecological Accounting Pillar 

The concept of the Natural Commons underpins EAP. A stream 

system is a Natural Commons. This is a foundational concept that EAP 

builds on. It is guided by the principle that use and conservation of land 

are equal values.  Because natural systems and human settlement 

share the landscape, the values associated with the commons must 

include social, ecological. and financial considerations. 

Figure B4 is a key visual aid because it depicts the three categories of 

“commons”. Communities rely on natural, constructed, and 

institutional commons for services that support quality of life and 

property enjoyment.  

Use and conservation of Natural Commons Assets implies a social 

contract; that these natural assets will be maintained and managed to 

ensure access to ecological services in the future. The community has 

similar expectations concerning constructed commons such as roads 

and buried infrastructure; and institutional commons such as schools.  

 

Central Ideas of the EAP Methodology: EAP broadly deals with 

naturally occurring features in the landscape which produce ecological 

services intrinsic for nature but also used and enjoyed by residents and 

property owners. EAP focuses on streams and the riparian system. 

Four Natural Commons concepts are introduced below. Then, each is 

described in the order below. 

 

1. Package of Ecological Services – refers to drainage, 
recreation, habitat, and enjoyment of property. 

2. Riparian Ecosystems vs Riparian Zones – the distinction 
is important because the two are fundamentally different. 

3. Worth of the Stream – community investment in 
restoration work is a measure of “willingness to pay”. 

4. Financial Value of the Natural Commons Asset (NCA) - 
this is the key metric which drives decision-making. 

Examples of 
Commons 

A stream is an example of a 
natural commons.   

Drainage infrastructure is a 
type of constructed 
commons and schools are 
institutional.   

Parks may combine 
elements of all three 
commons. 

A Stream System as a Natural Commons 
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Foundational concepts that underpin  
EAP, the Ecological Accounting Process 

Natural Commons Constructed Commons Institutional Commons 

As defined by the EAP, a 

Natural Commons is an 
ecological system that provides 
ecological services used by 
nature and the community. 

A stream is a land use and 
provides a “package of 
ecological services”. Drainage, 
recreation, habitat, and 
enjoyment of property. This is 
plain language that Councils 
and Boards understand. 

Communities rely on a 
range of services such as 
roads, underground utilities, 
and parks to support 
lifestyle and property 
enjoyment. These are 

Constructed Commons.  
Through taxation, they are 
maintained and managed to 
ensure the availability of 
desired services.  

Services such as fire 
protection and schools are a 
related kind of constructed 
commons. 

 

 

Figure B4 

The concept of the Natural Commons underpins EAP. The image below is a key visual.         

It depicts three categories of ‘commons’: natural, constructed and institutional. 
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Concept 1 – Package of Ecological Services   

A stream that is protected by streamside regulations comprises the 

stream channel plus the riparian zone.  Both support ecological 

systems. The stream itself is part of a hydrologic system that originates 

in the landscape draining into the stream.   

The surrounding zone and interrelated ecological systems work with 

the hydrology to provide a range of ecological services and aesthetic 

uses. These constitute the ‘Package of Ecological Services’ (refer to 

the sidebar). The table below provides supplementary details that 

further illustrate the ‘range of uses’ desired by the community. 

 

 

Hydrology 
Rainwater interception, detention, infiltration, 

release to interflow and ground water, 

attenuation of flooding, aquifer recharge, 

supply to wells and springs 

 

Aesthetic Uses 
Landmarks, features in parks, natural areas, 

alignments for trails and greenways, and 

dedicated conservation areas 

 

 

Intrinsic Nature 

Interface with riparian areas – water 

temperature influence, nutrients for streams, 

detain infiltration in vegetation and soils 

Habitat for terrestrial and aquatic life, rearing 

conditions for fish  

 

Support of Municipal 

Infrastructure 

Conveyance of stormwater from roads and 

drainage systems 

Detention of rainwater, attenuation of flooding 

 

What the Range of Uses Looks Like: The phrase ‘package of 

ecological services’ was as an outcome of the Stage 1 EAP program. 

It was coined by Marvin Kamenz, Director of Development Services 

with the Town of Comox, to describe the uses the community expects 

to receive from a creekshed, now and in future.  

 

The Bowker Blueprint vision for a “blue ribbon + green 

grid” (as conceptualized on Figure 4) is a perfect illustration 

of what the package of ecological services would look like 

for the Bowker creekshed in the form of drainage, 

recreation and habitat. 

‘Package of 
Ecological Services’ 
Defined 

This 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. 

Three key words capture the 
essence of what the phrase 
‘range of uses’ means: 
drainage, recreation, and 
habitat. A fourth attribute is 
enjoyment of property.  

Use of these terms helps 
readers visualize what the 
package of ecological 
services encompasses. 
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Drainage  
 
Recreation 

Photo Credits: Jody Watson, Capital Regional District, from a presentation in 2010 

Illustration of the “Package of Ecological Services” – 

the range of uses desired by the community, 

specifically: recreation, habitat and drainage 

Habitat 
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Concept 2 – Riparian Ecosystems    
versus Riparian Zones 

The EAP analysis makes a distinction between ‘riparian ecosystems’ 

and ‘riparian zones. A stream in a natural condition is supported by a 

riparian ecosystem, those areas of a watershed that directly influence 

the functioning condition of the stream.  A riparian zone is a fragmented 

portion of the riparian ecosystem in developed areas where land uses 

have reduced the vegetated streamside area to the channel width plus 

a regulated setback each side (typically 15 to 30 meters metres). 

 

Human Alteration of the Landscape: A common history of land 

use (settlement) on the east coast of Vancouver Island has been the 

fragmentation of the riparian network in both rural and urbanizing 

landscapes.  However, current official plans contain policies, zoning 

(bylaws) and development permit area designations that intend to 

improve the balance between use and conservation of land, especially 

the valued NCA. 

 

Definitions: EAP considers diminution due to fragmentation to be a 

loss of a riparian network’s ecological services that a Natural Commons 

provides for aquatic and terrestrial life, as well as for property owners, 

residents, and others in the community.  EAP also describes the 

actions that intervenors undertake to improve streams and riparian 

areas through ongoing maintenance and management.  In a financial 

valuation context, the following definitions are applied in this document: 

 

Riparian Ecosystem Defined Riparian Zone Defined 

A riparian ecosystem in a pristine setting broadly 

describes a stream and supporting hydrological 

pathways that sustain flow to the stream as 

rainwater is infiltrated through surface and sub-soils, 

gradually moving to groundwater, and then to the 

stream itself. Within a stream corridor, a riparian 

ecosystem is the transitional zone between aquatic 

and terrestrial systems. Typically, it is wetter, cooler 

and has more diverse habitat then adjacent upland 

areas. It is also more biologically distinctive. 

A riparian zone is a fragmented portion of the 

riparian network in developed areas where 

land uses have reduced the vegetated 

streamside area to the channel width plus a 

regulated setback each side (typically 15 or 

more metres).  

     

Riparian ecosystems (networks) have become reduced 

to riparian zones as shown on the maps of today. 

Riparian Network 

An alternative term, 
riparian network, could 
also be used to describe a 
system composed of a 
physical stream channel 
and adjacent riparian 
(vegetated) corridor. This 
system provides a critical 
ecological function in 
linking terrestrial and 
aquatic ecosystems in a 
watershed or creekshed 
(i.e., 1st order stream) 
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Riparian 
Ecosystem 

Photo Credits: Jody Watson, Capital Regional District, from a presentation in 2010 

A stream in a natural condition is supported by a 

riparian ecosystem. A riparian zone is a fragmented 

portion of the riparian ecosystem in developed areas. 

Remnant 
Riparian Area 
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Concept 3 - Worth of the Stream 

The scale and magnitude of community investment in M&M is a 

demonstrable measure, over time, of the worth to the community of the 

still existing Bowker stream corridor. The section about Research 

Objective 1 in Part C elaborates on how the community views the 

stream and how this became a driver for the Bowker Blueprint. 

The concept of Worth refers to the ecological uses the community 

expects and draws from the stream.  Community uses refers to the 

social, ecological and infrastructure expectations of this natural asset.  

 

Concept 4 - Financial Value of the   
Natural Commons Asset (NCA) 

The sections on Research Objectives 2, 3 and 4 in Part C of this report 

provide details about the Financial Value of the stream corridor based 

on the NCA concept. 

A Stream is a Land Use: EAP defines the stream width and setback 

area as a land use. The rationale is that the stream is defined in 

regulations and has a financial value.  This ribbon of land is the Natural 

Commons Asset (NCA).  

EAP uses BC Assessment data to calculate the NCA value based on 

the assessed value of abutting and adjacent parcels.  The implication 

is that if the stream were not there, the land area it occupies would be 

committed to the existing nearby land uses. 

Based on a representative sample of parcels, EAP finds the aggregate 

average area and values of the parcels.  The portion of parcels in the 

regulatory setback area is found.  This ratio or percentage of aggregate 

parcel values is the basis to determine the financial value of the NCA. 

 

Width of the Natural Commons Asset:  In 2004, the Riparian Areas 

Protection Regulation formally recognized the connection between land 

use activities and stream condition. The science behind the Regulation 

establishes the boundary of the riparian area protection zone at 30 metres 

from the top of the bank of the stream.

This reality includes an implied social contract; that is, the 

stream will be maintained and managed for future uses and 

enjoyment. This is an asset management challenge. 

The 30m criterion is the 
minimum width of riparian 
cover required to support 
stream health. 
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Land Use Context 

The essence of EAP is to discover the “riparian deficit” for a stream 

system. This is a new concept. It means that the conversation between 

environmental planners and engineers would be balanced because the 

riparian deficit is the environmental equivalent of the infrastructure 

liability (deficit). The latter is an integral part of the contemporary asset 

management lingo for engineered assets. 

When land development takes place, there is necessarily a riparian 

deficit. Thus, when applying EAP, one must always come up with some 

measure of the riparian deficit. This is the most useful output.  

Through application of the EAP methodology and metrics, one assigns 

a value to the stream – that is, the NCA. And one can show what the 

community has invested in the stream as a measure of what it is worth. 

But from a purely quantitative point of view, what is not measured at 

all, by anyone, is the ‘riparian deficit’ from the land use 

perspective. 

 

Application of EAP Metrics 

The riparian deficit is an important takeaway about EAP because the 

idea of a riparian deficit is relevant to organizations that deal with 

natural assets, especially streams. This applies to the stewardship and 

local government sectors, to businesses, to First Nations, and to 

anyone else involved in collaborative efforts related to stream 

restoration. 

The EAP metrics give all the players a way to focus on using their time 

to get the most effective result. The reason is that EAP allows them to 

see what aspect of the riparian deficit they can deal with. It is necessary 

to think of the riparian deficit as something that is social, ecological. 

and financial in nature. That is a complicated package of values.  

The EAP structure helps address each of those values, and not only 

relate them to the riparian deficit and the work that needs to be done 

for maintenance and management, but also relate them to asset 

management, both planning and strategy.

Introducing the Riparian Deficit 

Why the term 
‘Riparian Deficit’? 

It is a breakthrough in 

thinking that resulted from 

the evolutionary nature of 

the EAP Program 

Riparian deficit is an 

effective way of 

encapsulating the 

underlying uniqueness of 

the EAP theory, 

methodology and metrics.  

It resulted from a shift in 

understanding that the 

analytical process for 

determining “worth” and 

“value” of a stream system 

is really about measuring 

the riparian deficit and 

expressing it as a social, 

ecological, and financial 

value. 
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Implications of the Riparian Deficit for 

Maintenance and Management Budgets 

The EAP methodology focuses on the riparian condition of streams 

because legislation allows a steam to be defined as a land use.  It has 

an area, which is the required setback or protected zone, and its 

financial value may be inferred by using the assessment database 

maintained by the BC Assessment Authority.  

Looking ahead to Part C, the EAP methodology measures the area of 

the Natural Commons Asset (NCA) of the stream system and 

calculates its financial value. The NCA area is the stream channel width 

plus 30m setback on each side of the stream.   

The financial value of the NCA is derived from the assessed value of 

parcels which abut the stream and have some area (m²) in the setback 

zone.  

 

What If a Different Width is Used? 

Historic land use in the Bowker creekshed has reduced the riparian 

width to less than 30m in the open channel sections.  

Local governments may establish a setback of less than 30m for 

specific lengths of streams to recognize this reality and/or the guidance 

of measures determined under the Stream Protection and 

Enhancement Area provision of RAR.  

This is the case in Bowker where 10m is used in some reaches. 

 

Implications for the Riparian Deficit: Because the key EAP 

metric is $ per lineal metre of channel, using a width less than 30m 

would not materially alter the basic findings presented in Part C.  

Width is only relevant for the purposes of determining the total number 

of parcels that are used in the NCA aggregate calculation (Research 

Objective 2). Expressed another way, if one reduces the zone width, 

fewer parcels would be considered.  

Where 10m is used for the Bowker setback zone, the annual M&M 

investment would increase due to the riparian deficit. 

 

 

BC Assessment Data 
Explained 

BC Assessment data is 
longitudinal and reflects 
the social (size, location), 
financial (price, condition) 
and ecological preferences 
(price differentials for 
proximity to a stream and 
the stream’s functioning 
condition) of purchasers 
and sellers. 
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Riparian Area Condition Realities  

Where stream systems have reduced riparian setbacks, the costs of 

maintenance and management are expected to be higher than for 

stream areas that have adequate riparian area.  Riparian deficits may 

also contribute to flooding, erosion, and other problems. The EAP 

program confirms these realities:

A stream can provide a package of ecological services 

that support natural and human communities. 

Where riparian areas are intact and, possibly, include 

riparian ecosystems, the ecological services will be 

greater. 

Where there is no riparian zone, the stream will provide 

only conveyance and few, if any, ecological services. 

Many communities recognize the importance of 

ecological values that streams provide and which 

support quality of life and property enjoyment. 

Many communities invest in maintenance (prevent 

degradation) and management (enhancement) of 

streams.   

Investment may include adding to riparian area 

through property acquisition or legal tools, 

community amenities (parks, natural areas) derived 

at time of development of parcels, collaboration of 

stewardship organizations with local government and 

businesses, restoration projects, long term plans 

shared by operating departments, etc. 
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Steps in the NCA Calculation 

The NCA calculation is the foundation piece for EAP. Simply put, the 

NCA calculation underpinning Research Objective 2 determines the 

financial value of the stream for all or any portion of its length. The NCA 

calculation uses BC Assessment data for the financial analysis. 

The NCA analysis enables the community to appreciate the financial 

value of the stream as a unique natural asset. It is a linear system 

requiring private parcel owners and the community to be involved in 

protecting its functioning condition.  

Figure B5 illustrates the NCA and associated terms and is a useful 

visual guide. To prime the reader for the detailed financial analysis that 

follows in Part C, the steps in the NCA calculation are listed as follows: 

1. Find the Aggregate Area in m² of the entire setback zone for the 

length of the stream under analysis. 

2. Find the Aggregate Area of the portions of parcels that extend 

into the entire setback zone. Where the percentage of parcel 

area extending into the setback zone is less than 10%, the factor 

of 10% is used for the aggregate calculation.  

Express the aggregate portions of parcels in the entire setback 

zone as a percentage of the aggregate area of the entire setback 

zone.  This can be calculated by sample area and for the entire 

stream corridor. The expressions are in m². 

3. Find the Aggregate Assessed Value of parcels that abut the 

stream, and which have area in the setback zone.  

4. Calculate the aggregate assessed value of parcel area in the 

setback zone as a percentage of the entire setback zone. This is 

the Factor. 

5. Use the Factor to calculate the aggregate assessed value of the 

portions of parcels in the setback zone. This is the Product and it 

will be expressed as $ per m². 

6. The Product (value of the setback area per m²) can be applied to 

the setback area of the entire stream length or portion of its length.  

This is the Natural Commons Asset (NCA) value. 

EAP brings clarity by defining the stream setback zone as a land use - 

because it can be measured and has definition under various pieces 

of legislation. If the stream did not exist, the land it occupies would be 

used for residential, commercial, institutional, or other development. 

BC Assessment Data 
vs a Land Appraisal 

BC Assessments relate to 
property prices reflected in 
market trends for property 
sales over time.  

BC Assessments may differ 
considerably from present 
market prices.  

Appraisals differ.  They are 
current financial valuations 
related to market conditions 
for a specific parcel or 
property. 

The basis of BC Assessment 
information is data collected 
over several decades from 
completed real estate 
transactions for classes of 
property.  In the case of 
residential parcels, the 
current assessment reflects 
the financial commitments 
that buyers make to acquire 
property in a particular 
location with or without 
improvements. 
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Figure B5 
NCA Calculations 

EAP metrics take the information listed below 
about parcels to complete the NCA calculations.  
The information sources are local government 
and provincial GIS databases.  BC Assessment 
valuations are used. The metrics are: 

Parcel area in m² 

Area of abutting parcels within 30 m of the 
stream (within the setback zone)  

Assessed value of parcels (2019 year).  
Note that BC assessments separates land 
financial values from the value of improvements. 
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“Integrating natural assets into asset management processes leads to a 

full understanding of the role of natural assets in sustainable service 

delivery and how local governments can integrate the protection, 

maintenance, and enhancement of these assets into strategic and 

operational decision-making,” states the 2019 Primer. 

 

Overview of Key Findings 

The EAP methodology focuses on historical and current land use 

practices that changed landscapes, modified hydrology, and led to 

present-day community perceptions of the worth of the stream or 

creekshed and the ecological services it provides.  

A whole-system understanding is the starting point for 

developing meaningful metrics. 

The EAP methodology is universal in nature, but each case study 

situation is unique. The 3-stage program is a building blocks process. 

Each case study yields key lessons and fresh insights. 

  

Each EAP Project Enhances Understanding: Four major 

observations have emerged from the projects completed to date: 

Observation #1 - Some streams may be so altered by changes in 

the landscape and hydrology that few “normal” ecological functions are 

observable. In essence, the stream becomes a discounted natural 

asset.   

Observation #2 - In urban areas, the value of the Natural Commons 

Asset can be calculated, with confidence, using BC Assessment data. 

This is game-changing. 

Observation #3 - The degree of influence that a stream may have 

on the financial value of abutting (streamside) and adjacent (bordering 

the abutting) parcels depends on the variables in play.  Size of parcels, 

date of subdivision, proximity to the stream, neighbourhood and other 

variables sometimes result in very broad generalizations.  

Observation #4 - Rural residential subdivision and agricultural land 

uses impair the riparian ecosystems that sustain streams.  The riparian 

zone required under regulations is, at best, a partial measure for 

management.

What We Have Learned through EAP Program 

Each EAP case study 
advances refinement 
of the methodology 

Each case study is unique in 
that partner communities 
frame creekshed-specific 
questions to be addressed by 
their EAP application. 
Each case study yields key 
lessons and results in fresh 
observations. Each has 
supported the depth of 
analysis for subsequent EAP 
applications. 



  
 

 

A program deliverable for Sustainable Creekshed Systems, through Asset Management. 

Implemented under the umbrella of the Georgia Basin Inter-Regional Education Initiative 

P
ag

e4
5

 

Evolution of EAP Methodology 

Released in November 2015, Beyond the Guidebook 2015 2 introduced 

the vision for EAP as one of the twin pillars (refer to Figure B1 at the 

beginning of this Part B) for integrating stream systems within an Asset 

Management Plan. The goal of the 3-stage program is to operationalize 

(i.e., “make real”) the EAP pillar. 

 

Building Blocks in the Journey: It has been a 6-year journey to 

evolve the methodology and metrics from concept to application. This 

evolution has been accomplished through collaboration with multiple 

local governments in five regions within the Georgia Basin (east coast 

of Vancouver Island and in the Lower Mainland).  

Table B3 is a synopsis of “big ideas” that emerged during this journey. 

It took a building blocks process for us to bridge from the starting point 

--- how EAP looks at the “stream as a whole-system” (rather than as 

an amorphous “natural asset”) --- to reach the destination, which is:  

 

This goal has been realized through a systematic process that is 

founded on EAP demonstration applications.  Table B3 lists the sixteen 

big ideas at the heart of the EAP methodology and metrics. Each was 

introduced earlier in Part B. Now they are consolidated in one place. 

 

Protecting Stream System Integrity: The road map in the sidebar 

is equally important. This provides the over-arching context for EAP. 

Our spotlight is on the first two limiting factors. The twin pillars – 

Ecological Accounting and Water Balance Accounting – close the 

loop on the 1990s breakthrough in science-based understanding of the 

correlation between land use changes and impacts on stream integrity. 

The 6-year journey is but one stage in a multi-stage journey that began 

in 1996 when Chris May and Rich Horner (University of Washington) 

published their seminal findings for the four limiting factors. The next 

“watershed moment” was in 2002 when British Columbia published the 

Stormwater Guidebook. EAP builds on this knowledge foundation.

 
2 https://waterbucket.ca/wp-content/uploads/2017/10/Beyond-The-Guidebook-2015.pdf  

Road Map for 
Protecting Stream 
System Integrity 

LIMITING FACTOR 1: 
Changes in Watershed 
Hydrology – 
addressed thru the 
Water Balance 
Accounting Pillar 

LIMITING FACTOR 2: 
Disturbance and/or 
Loss of Integrity of 
Riparian Corridor – 
addressed through the 
Ecological Accounting 
Pillar 

LIMITING FACTOR 3: 
Degradation and/or Loss 
of Aquatic Habitat 
within the Stream 

LIMITING FACTOR 4: 
Deterioration of Water 
Quality 

A methodology plus meaningful metrics for measuring the 

Riparian Deficit, the environmental equivalent of the 

Infrastructure Liability (Deficit) for constructed assets; and 

establishing budgets for Maintenance and Management. 
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TABLE B3 - What We Have Learned through the EAP Program 

Region Creek Land Uses Big Ideas NCA Value 

STAGE 1 – TEST THE EAP CONCEPT 

Cowichan 
Valley 

 
Busy Place 
Creek - CVRD      

 
Agricultural, 
residential, industrial  

The EAP lens is the Stream System 

Hydrology is the Engine that 
Powers Ecology 

 
 

$1.2M per km 
 

Comox 
Valley 

 

 
Brooklyn 
Creek - Comox 
& Courtenay 

 
Almost completely 
urbanized; some 
agricultural 

 

BC Assessment Data is a proxy for 
Financial Value of a Setback Zone 

Investment in stream restoration 
is a measure of Stream Worth 

Package of Ecological Services is 
the range of community uses 

 
 

$2.7M per km 

STAGE 2 - REFINE THE EAP METHODOLOGY  

Nanaimo 
Region 

 
Shelly Creek - 
Parksville 

 
Forest and agricultural 
areas (90%) drain to 
urban area 

Riparian Ecosystems have been 
reduced to Riparian Zones 

M&M for Maintenance (prevent) 
and Management (improve) 

 
 

$1.4M per km 

Metro 
Vancouver  

Kilmer Creek 
– District of 
North Van 

 
Forest mountainside 
drains to urban area 

A Stream is a Land Use 

The concept of the Natural 
Commons underpins EAP 

From Remediation to Restoration 

 
$2.9M per km 

 

STAGE 3 – MAINSTREAM EAP WITHIN AN ASSET MANAGEMENT PLAN  

Nanaimo 
Region 

 

 
Millstone 
River – RDN & 
Nanaimo 

 
Agricultural lands 
drain into urban area. 

NCA Metric drives decision-making 

Framework for Operationalizing 
EAP, as a Budget Line Item, within 
an Asset Management Plan 

$9.6M per km  
in urban area 

$1.4M per km  
in rural area 

Capital 
Region  

 
Bowker Creek 
- Saanich, Oak 
Bay, Victoria 

 
 
Completely urbanized 

EAP establishes the Financial Case 
for a Stream 

Streamside parcels have a Blended 
Financial Value  

 
 

$11M per km 

Cowichan 
Valley  

 
Bings/ 
Menzies Cr       
- N Cowichan 

 
Forest, rural and urban 
zones 

EAP addresses Loss of Riparian 
Integrity as a stream health factor 

NCA Value is a measure of the 
Riparian Deficit 

 
 

$2.1M per km 

Comox 
Valley 

 
Saratoga 
Beach 

 
Rural 
 
 

Post-development remediation of 
Water Assets can be avoided 
through smart land planning 

 
Work in progress 

Metro 
Vancouver 

Bertrand 
Creek - Langley 

Township 

Uplands urban area 
drains to agricultural 
lowlands 

 
Work in Progress 

 

 



 

 

PART C  

EAP Applied     
Analysis for Research Objectives 
 

 

 

 

 

 

 

 

 

 

 

 
This third part of the Technical Report is structured 
in five sections to satisfy the curiosity of the reader 
who wishes to delve deeply into the numbers. 

The first two sections provide the Bowker Creek 
context so that the reader has a frame of reference 
for appreciating the relevance of the financial case. 

The last three sections address each research 
objective and generate the numbers for the EAP 
metrics for stream maintenance and management. 
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Historical Context 

Bowker Creek is important to the community and is a demonstration 

application for urban creekshed management and restoration within 

the Capital Region, as well as throughout the Georgia Basin region – 

that is, the lands draining into the Salish Sea from the east coast of 

Vancouver Island and the Lower Mainland. Thus, this section provides 

important context for application of the EAP methodology and metrics. 

In 2002, the CRD was asked to lead a community forum to develop a 

vision for the creek. This led to development of a strategy level 

watershed management plan in 2003. A year later (2004), the Bowker 

Creek Urban Watershed Renewal Initiative (BCI) was established. By 

2010, the Bowker Creek Blueprint was completed. Within two years 

(by July 2012), the Councils for Oak Bay, Saanich and Victoria formally 

endorsed the Blueprint. 

The process was successful because community representatives were 

at the table with municipal staff. This ensured that community values 

were front and centre. The collaborative process produced a 100-year 

action plan. This now guides creekshed and stream corridor restoration 

as the Bowker creekshed redevelops over time. EAP is a tool that 

supports and informs the strategy for Blueprint implementation. 

 

 

 

 

 

Bowker Creek Blueprint 

In 2010, the 
Partnership for 
Water Sustainability 
published a 5-part 
series about the 
Bowker Blueprint 

At-a-Glance 

The Bowker Blueprint 

identifies 15 reaches 

between the creek mouth 

and the University of 

Victoria campus.  

The total length is 7700 

metres (100%).  

The open channel portion 

is 3490 metres (45%). 

The portion enclosed in 

buried pipe is 4210 metres 

(55%). 
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Community Values Drive BCI & Blueprint 

Below we highlight key takeaways from the 5-part series published by 

the Partnership for Water Sustainability in 2010.1 The series was built 

around conversational interviews with community leaders and local 

government staff to delve into the “story behind the story” of the 

collaboration at the heart of the BCI and Bowker Creek Blueprint. 

 

Role of the Community: The establishment of the BCI was truly 

driven by the community, and the Bowker Creek Blueprint reflects 

community values. This outcome was achieved because the BCI is a 

partnership. Thus, it enabled community groups and municipal staffs 

to coalesce around a shared vision. The community had input 

throughout the process. 

 

Outreach – A Powerful Tool: Community groups and individuals 

took ownership and responsibility for “telling the story” of the BCI. 

Community buy-in engendered political and staff support for creekshed 

restoration. The community groups stepped up and manned the 

displays at community events; and they took information back from the 

Bowker Table to inform their associations, neighbours and others. 

 

Community Leadership: The strength of the BCI flowed from the 

complementary talents and passions of its de facto leadership team. 

Each individual was motivated by the common good.  Each believed in 

the mission: “This is what we want our watershed to look like in 100 

years, and these are the steps we will take to get there.” 

 

Alignment with Local Government Staff: The importance of 

community alignment with the job realities of local government staff 

was appreciated and understood by all involved. It is powerful once 

both parties realize how supporting each other can make good things 

happen - for example, community leaders can help staff by bringing 

forward ideas and approaches that staff otherwise could not.  

 

Participation of Council Members: The BCI engaged politicians 

at all three municipalities.  Beyond the regular council presentations 

and updates, local councillors participated in many outreach events, 

sign unveilings and tours of the creekshed. As a result, they were 

informed about what the BCI was doing and they had a clear 

understanding of what the residents living in the creekshed wished.

 
1 https://waterbucket.ca/viw/wp-content/uploads/sites/10/2020/05/06_The-Story-of-the-2010-Bowker-Creek-Forum_consolidated.pdf 

Create a Legacy 
through 
Collaboration 

“The role that community 

groups have played in 

Blueprint development is 

impressive. It is essential 

that their story be told so 

that others will be 

inspired to follow the BCI 

lead. Simply put, 

transformational change 

will result when decision-

makers in government 

collaborate with grass-

root visionaries in the 

community to create a 

legacy.” 

 Kim Stephens, P.Eng., 

author of 5-part series 
about the Bowker Creek 
Blueprint, published 
January - March 2010 to 
support the program for 
the Bowker Creek Forum 
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Integration of Creekshed & Corridor Actions 

The Bowker Creek Blueprint was ahead of its time in trail-blazing a new 

way of doing business. The experience is standing the test of time. 

 

Whole-System Approach: The 100-year plan could easily have 

been creek-centric and engineering-oriented; in other words, a glorified 

master drainage plan. Instead, the collaborative and holistic approach 

to creekshed restoration resulted in a Blueprint that is truly integrated 

in connecting the dots between land use and stream health. 

The Blueprint is far more than a creek corridor plan. Land use is the 

biggest part of the 100-year plan. The BCI evolution from a creek to a 

creekshed perspective happened organically.  The right people were 

in the right place at the right time; and they stepped back to look at the 

big picture and get the context right. 

 

An Outcome-Oriented Process: The creekshed vision can only 

originate with the community. But it will only be brought to fruition when 

those in local government, who are tasked with making it happen, are 

committed to making it happen. This reality resulted in the BCI steering 

committee re-thinking how to involve consulting professionals in plan 

development so that their role was supporting, not leading. 

Rather than employing the traditional engineering-led approach, the 

BCI hired an experienced facilitator. This individual worked directly with 

the committee and coordinated the technical inputs from a team of 

specialist consultants. The BCI Coordinator then prepared the final 

version of the Blueprint document. 

The BCI experience demonstrates the payback when community 

representatives and municipal staffs are hands-on and develop the 

plan. Involvement creates ownership. This is a powerful feeling. 

 

Why the 100-Year Plan is a Blueprint: The process leading to the 

choice of ‘blueprint’ to describe the detailed action plan for the Bowker 

creekshed is a story unto itself. The participants around the BCI table 

went through an extended period of spirited discussion and debate 

before consensus crystallized around the word blueprint. 

The plan says very clearly this is how the creekshed vision will be 

achieved. During one committee discussion, the BCI Coordinator 

recalled (in the 2010 interview), there was a moment when someone 

referred to the plan as the blueprint to the vision. The phrase 

resonated. The rest is history, as they say.

Reflections on      
the Journey 

“Bowker Creek is the pilot 

for the Capital Region. It 

shows what can be 

accomplished through a 

regional team approach.” 

“The CRD and our partner 

municipalities will not be 

able to focus on every 

watershed in the region to 

the same level of detail as 

Bowker Creek. The time, 

effort and cost would be 

prohibitive.  (Instead) we 

can transfer the Bowker 

learnings to other creeks.” 

“The process is about 

respect and building trust, 

partnerships and 

collaboration, and 

aligning efforts to achieve 

a shared goal.” 

 Jody Watson  

CRD Harbours & 
Watersheds Coordinator, 
January 201o 
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Actions to Improve the Creek Corridor 

The Blueprint was developed through an interdisciplinary roundtable 

process. Participants included the BCI steering committee and local 

government staff representing all three municipalities as well as the 

planning, environmental and engineering perspectives.  

 

Knowledge-Based Approach: The process was built around a 

pooling of knowledge reach-by-reach. Integrated, location specific 

actions were developed for each reach. To keep the number of reaches 

to a manageable number for developing actions, and to include both 

open and closed sections, the BCI sectioned the creek into 17 reaches 

for the Blueprint. These are identified on Figure C1. 

Detailed, reach-specific actions are designed to achieve the vision, 

goals, and objectives put forward in the Bowker Creek Watershed 

Implementation Plan (2003). The Blueprint is a guidance document. As 

such, the intention is that municipalities, community groups and 

landowners would operationalize the reach-specific actions into 

organizational plans and operating budgets.  

Recommended actions range from small restoration efforts such as 

invasive species removal, to large projects such as daylighting sections 

of the creek. 

 

 

 

 

 

Photo Credit: Jody Watson, Capital Regional District, from a presentation in 2010 

The BCI applied an 
interdisciplinary 
roundtable process 

“The most effective and 

affordable way to 

identify priority actions 

is to tap the knowledge of 

people within a regional 

district or municipality 

who have the necessary 

planning, ecology and 

engineering knowledge.  

This can be accomplished 

through an 

interdisciplinary 

roundtable process that 

integrates planning, 

engineering, and 

ecological perspectives.” 

 Stormwater Planning: 
A Guidebook for BC, 
Chapter 5 on Setting 
Priorities for Action  
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Figure C1 – Bowker Creek Reach Map 
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A Bridge to the Financial Analysis 

This bridging section has three purposes. First, provide an overview of 

creekshed hydrology and riparian corridor integrity to provide context 

for what “stream system functioning condition” means. Secondly, 

present a series of images to illustrate the vision for a restored stream 

and riparian corridor. Thirdly, introduce considerations that would 

inform a financial strategy for land parcel acquisition. The over-arching 

context for including this bridging section is that: 

Achieving this key objective (desired outcome) has inherent challenges 

because the Bowker creekshed is a built-out, urban landscape.  Other 

than a 400m headwater reach at the University of Victoria, the stream 

has no riparian ecosystem. Elsewhere, there are only remnant riparian 

areas on a mix of public and private lands. Both are now protected by 

streamside setback regulations. 

 

Creekshed Health: Four factors limiting stream health are listed in 

order of importance in the sidebar. In the case of Bowker Creek, the 

consequences of those impacts are well understood. The four 

reference documents listed below describe a path forward for 

retrofitting and/or restoration of a stream corridor, as well as 

reconnecting creekshed hydrology and stream corridor ecology: 

Given the depth of previous research, planning and policy work 

embodied in the above, this allows the Bowker EAP Project to focus 

on the dominant influence of privately-owned parcels on conditions that 

limit riparian extent and function. 

Bowker Stream System Functioning Condition 

Ranking of 
Factors that Limit 
Stream Health 

West Coast research in 
the 1990s demonstrated 
that the factors limiting 
the ecological values of 
urban streams are, in 
order of priority: 

1. Changes in Watershed 

Hydrology 

2. Disturbance and/or 

Loss of Integrity of the 

Riparian Corridor 

3. Degradation and/or 

Loss of Aquatic 

Habitat within the 

Stream 

4. Deterioration of Water 

Quality 
 

Reference: Chapter 2, 
Stormwater Planning: A 
Guidebook for British 
Columbia, 2002 

One of the key objectives for the 100-year Action Plan 

is to “develop a continuous riparian corridor along 

Bowker Creek.” 

Bowker Creek Blueprint, 2011 

Master’s thesis (hydrology retrofit) by Chris Jensen, 2012 

Shelbourne Valley Action Plan, 2017 

Daylighting Feasibility Study, 2019 
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Reach 1  
in Oak Bay –  
after channel 
enhancement 

Photo Credits: Appendix B, Bowker Creek Blueprint 

Illustration of Existing Stream System Functioning Condition 

Reach 5  
in Oak Bay –  
shows constraints 
when channel is 
confined in a flume 
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Reach 12  
in Saanich –  
where stream 
flows through 
Browning Park 

Photo Credits: Appendix B, Bowker Creek Blueprint 

Illustration of Existing Stream System Functioning Condition 

Reach 13  
in Saanich –  
on Shelbourne St 
where stream is 
conveyed by pipe 
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Vision for Restored Riparian Context 

The BCI and CRD commissioned a series of conceptual images to 

capture the details of what the restored creekshed would look like. The 

Shelbourne Valley Action Plan depicts the daylighted stream as a 

series of steps towards a 30-year vision  

The 100-year visions for retrofitting the creekshed with green 

infrastructure (to restore hydrologic function) and recreating a stream 

corridor ecosystem are included as Figures C2 and C3, respectively. 

Images bring the restoration vision to life. Figure C4 illustrates the re-

envisioning of Shelbourne Street as “the Shelbourne Valley”. 

 

Starting Point for a Restoration Strategy:  Opportunities and 

constraints will drive a strategy for retrofitting of 5km of stream channel 

plus enhancement of 3km of existing channel along the main stem. The 

information summarized below provides a picture of the challenge: 

 

Opportunities & Constraints Distance (m) 

Main stem from the headwaters to the creek mouth  7880 (100%) 

 Proportion of stream enclosed in a pipe 4880 (61%) 

 Proportion of stream remaining in an open channel 3000 (39%) 
  

For the existing reaches of open channel 3000 (100%) 

 Proportion located on private parcels 1650 (55%) 

 Proportion located on public lands 1350 (45%) 

 

It makes sense that the initial focus of stream daylighting and/or 

corridor enhancement would be on areas where the stream either flows 

through public lands or is buried within public rights-of-way. For either 

situation, the restoration strategy would be relatively straightforward 

where and when it is a matter of leveraging opportunities.  

 

In areas where the stream either flows through or is 

piped through privately-owned parcels, however, 

property acquisition would be a major challenge. This 

demands careful understanding of the unique financial 

valuation realities for parcels which abut the stream and 

encroach into the streamside protection (setback) zone. 

“What We Want 
Bowker Creek to 
Look Like” 

Images give people a 

tangible view of what 

that future of the 

creekshed could be. 
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Figure C2 

This mage is reproduced from the Bowker Creek Blueprint, A 100-year 
action plan to restore the Bowker Creek Watershed, August 2012 
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Figure C3 

This mage is reproduced from 
the Bowker Creek Blueprint, A 
100-year action plan to restore 
the Bowker Creek Watershed, 
August 2012 
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  Image Credit: poster for Shelbourne Visioning Forum in 2012 

Figure C4 

The Shelbourne Valley Action 

Plan is about identifying 

tangible, achievable actions 

that materially implement the 

goals of the OCP and other 

higher level plans such as the 

Regional Growth Strategy, the 

Climate Action Plan and the 

Transit Future Plan. 
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Financial Strategy for Parcel Acquisition 

A distinguishing feature of the Bowker Creek Blueprint is the level of 

planning detail that characterizes each of the 17 creek sections. 

Options for creek restoration and greenway development are provided 

for each section. This includes rating how proposed actions address 

the Watershed Management Goals; as well as identifying the lead 

agency, the type of work, and the source of funding. 

 

Introduction of the Paramount Finding: The value-added 

component that the Bowker EAP Project now provides is a financial 

methodology to appropriately value the land within either an existing or 

potentially recreated stream corridor. Previous studies, in particular the 

Daylighting Feasibility Study, have described strategies for parcel 

acquisition and included examples.  

Looking ahead to the financial analyses, the reader will learn that the 

paramount finding is that: 

 
It is beyond the scope of the Bowker EAP Project to delve into the 

deeper issues associated with land economics. At a conceptual level, 

however, EAP helps to frame the right question(s) that would then 

guide the next level of financial analysis by a land economist. 

 

Blended Value for Stream Corridor Land Valuation:  There is 

a clear relationship between abutting parcels and the riparian zone – 

that is, parcels which abut the stream usually are larger and have 

higher assessed values than those which do not abut the stream; 

however, abutting parcels have lower assessed values per m2. The 

resulting metric is the relevant measure of “developable area value”.  

When a parcel is encumbered by streamside protection regulation, its 

development potential is affected, probably reduced.  A consequence 

typically is that such parcels have a lower assessed value per m² than 

parcels in the same neighbourhood which do not abut the stream.   

We interpret this condition to suggest that abutting parcels have a 

“blended value.”  That is, purchasers pay for area they cannot 

develop as well as parcel area that can be or is developed.  

Parcels which abut the stream, and where setback 

regulations are applied and active, have a “blended 

financial value”.  

Measuring the 
Value of a 
Developable Area  

The relevant metric is 

“parcel assessed value as 

$ per square metre of 

total parcel area”. 

  

For the supporting 
details, go to the 
final section which 
presents Research 
Objective #4: 
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Framing the Scope of Analysis for a Land Economist:   When 

acquiring privately owned parcels for stream daylighting, it would be 

necessary to understand the difference and the reality that there is not 

one parcel value. Rather, there is a “blended value”, and possibly two 

component values to produce the blended value. Figuring out the 

reasons why is a land economics question or challenge. 

 
Research Objective #4 is a detailed analysis of parcel sample groups. 

This provides the evidence to support the above conclusion. Below, we 

present a conceptual framework for application of land economics 

principles to separate the two components of the blended unit value. 

 

A Conceptual Framework:  The reality is that causing riparian area to 

be protected under streamside regulations effectively creates a 

different class of land. How should a local government deal with that? 

The community wants the riparian area. Imposition of the setback zone 

means that a portion of the parcel area is severed from the developable 

area. The market needs a mechanism or means to deal with the 

situation. Currently, it can only trade an encumbered parcel. One either 

buys a parcel that has a setback zone, or one does not. 

The raises another speculative question: Can one buy a parcel abutting 

a stream, but not buy the portion within the setback zone?  

 

Taking this line of thought one step further, in the case of an item 

of infrastructure that a local government takes over after it is built or 

installed, all future maintenance and management costs belong to the 

community. So, what about the setback zone? Do all the M&M costs 

belong to the community. This is a parallel way of thinking. 

The argument would be that the setback zone on private parcels for 

riparian qualities differs little from park land or drainage infrastructure. 

Thus, what streamside regulation is essentially saying is that the 

setback zone belongs to the community. And, therefore, the community 

should pay for the M&M. But the community cannot do that when the 

land is shared with a private owner. There has to another way to 

interpret that. So, what is the interpretation? That question is best 

answered by a land economist. 

On private parcels, the evidence suggests that the portion in 

the setback zone has a unit value that is less than the unit 

value for the developable portion of the parcel area. Why? 

The Question to 
be Resolved 

How does one separate 

the component values 

(developable and 

protected areas) for a 

streamside parcel that 

incorporates a regulated 

setback zone for riparian 

ecosystem purposes? 

  

Evidence that 
purchasers pay 
for area they 
cannot develop 

Many abutting parcels 

are non-conforming to 

setback regulations, and 

in a number of cases, 

buildings encroach into 

the setback zone. 

If owners desired to 

redevelop (raze the 

existing building and 

construct a new one), the 

redevelopment potential 

or square metres of the 

building footprint in most 

cases would be less than 

the original case. 
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Scope of Research Objective 1 

Worth is one of four foundational concepts introduced in Part A. The 

purpose of Research Objective 1 is to help the reader understand what 

Bowker Creek is worth to the community. The measure of worth is the 

investment made by the community to maintain and manage (M&M) 

the stream system. The EAP metrics to measure the worth of Bowker 

Creek include social, ecological, and financial values. 

The cumulative investment over time is a tangible demonstration of 

what the community currently expects of Bowker Creek as a natural 

asset and is willing to invest in it. Social and ecological values are 

implicit in the expenditures. Refer to the sidebar for context. Four 

anecdotes that illustrate what worth looks like through the eyes of 

engaged community leaders are included later in this section.  

  

Investment Over Time: The summary of long-term investment is an 

account that reflects what the stream is worth as a natural system in 

providing a “package of ecological services”. Also introduced in Part A, 

this concept describes the range of uses desired by the community – 

that is, drainage, recreation and habitat.  As well, it is an account 

required for asset management planning and budgeting.  

Given the foregoing context, Table C1 identifies six areas of 

investment in M&M. It provides a framework for compiling an inventory 

of all the work that has been done over the past two decades to restore 

the Bowker creekshed.  

 

Benchmark for Budget Planning: The purpose of Table C1 is to 

approximate the historic average annual M&M investment. Over 14 

years, a total investment of ~$9M-plus represents an average annual 

amount of $636,000. This equates to $210 per lineal metre per year. 

The benchmark guideline for an annual M&M budget is 1% of the NCA 

value. This is determined next in Research Objective 2. Comparison 
with the historic investment is a measure both of “willingness to pay” 

and “ability to pay”. These considerations go to the heart of an Asset 

Management Strategy that is keyed to the concept of level-of-service. 

Research Objective 1: Worth of Bowker Creek 
As a Natural Commons 

OBJECTIVE 1:  
Establish a measure of 
“stream worth” to the 
community based on 
the historic investment 
in M&M. 
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Table C1 – Investment in Bowker Creek Natural Commons by 
the Community and Local Government   

Investment 
Category 

Description of Work  
(During the period 2006 through 2020) 

Investment 
Amount 

Maintenance 

 

 

Saanich Parks   2010 to 2020 

Saanich Public Works 2014 to 2020 

Dist. Of Oak Bay - trails, greenways, passive recreation areas 
2010 to 2020 

City of Victoria Trent St. rain garden (10 years) 

City of Victoria Hillside rain gardens (5 years) 

Friends of Cedar Hill Park (2300 hours @ $20 over 7 years) 

Friends of Bowker (560 hours @ $20 over 3 years) 

$78,100 

$48,500 

 
$650,000 

$40,000 

$20,000 

$46,000 

$10,120 

Enhancement / 
Specific projects 

 

Saanich Public Works 2019 

District of Oak Bay - Monteith 

District of Oak Bay - Oak Bay High 

Dist. Of Oak Bay infrastructure grant 

City of Victoria Hillside rain gardens 

City of Victoria Spirit Garden 

City of Victoria Trent Street rain garden 2010 

Bowker Creek Initiative (BCI) 

CRD - Trunk sewer crossing restoration 

Friends of Cedar Hill Park (3000 hrs – 7 years) 

Friends of Bowker Creek (2140 hrs – 3 years) 

$195,000 

$10,000 

$10,000 

$748,000 

$40,000 

$19,000 

? 

$99,637 

$90,000 

$60,000 

$42,400 

Outreach BCI over 14 years 

Friends of Cedar Hill Park (150 hrs – 7 years) 

Friends of Bowker Creek (90 hrs – 3 years) 

$164,296 

$3,000 

$1,800 

Property 
acquisition 

Purchase of BC Hydro Lands by District of Saanich (note: 
includes a strategy to raise $2.75M to offset purchase cost) 

 
$5,500,000 

Public Processes 
and Planning 

BCI over 14 years 

District of Saanich - n/a 

District of Oak Bay - n/a 

City of Victoria - n/a 

Friends of Cedar Hill Park (950 hrs – 7 years) 

Friends of Bowker Creek (included in other categories) 

$485,518 

n/a 

n/a 

n/a 

$19,000 

Research 

 

BCI – Master Drainage Plan, 2007 

BCI - Blueprint 

BCI - Daylighting Feasibility Study, 2019 

BCI – other projects 

Partnership for Water Sustainabi9olity - EAP Project 

$189,745 

$132,000 

$120,173 

$31,586 

$55,000 

 GRAND TOTAL 
Average per year 

$8,908, 875 
$636,000 
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Outreach – A Powerful Tool 

For the first four years after formation in 2004, outreach was the BCI 

focus. The arts provided an effective way to engage the broader 

community. Community celebration events drew people out and 

brought them together. The BCI experience is that community events 

were the forums for engagement. People eagerly embraced the 

opportunities for engagement and education. They really wanted to 

share their thoughts and experiences. 

 

Delivering the Blueprint: “The Bowker Creek story is more than 

about producing a plan. It is about engaging the community. If the 

community is actively engaged, they will take greater responsibility for 

delivery,” stated Ian Graeme in an interview for the 5-part series 

published by the Partnership for Water Sustainability. He was a 

founding member of the BCI Steering Committee. 

“My Ah-Ha moment was when I realized that the three municipalities 

could not deliver a plan for stream and watershed restoration – unless 

the community drives and supports delivery.” 

“Effective community engagement depends on involving people in 

decisions, sharing responsibility, and making them more accountable. 

This includes engaging generations, old and new. Our connection to 

the past should inform the future.” 

 

In 2010, the 
Partnership for 
Water Sustainability 
published a 5-part 
series about the 
Bowker Blueprint 

Worth to the 
Community  

“I was a director of a 

neighbourhood group but 

was only vaguely aware 

of Bowker Creek; and I 

certainly had no concept 

of watershed. Then I 

experienced an Ah-ha 

Moment, and I saw my 

neighbourhood 

differently.” 

As I first began to think in 

terms of ‘what is a 

watershed’ and then 

‘what is an urban 

watershed’, I felt a 

responsibility. I realized 

then that my thing is 

Bowker Creek. 

“I wanted to be able to 

answer the question: 

where is Bowker 

Creek? And I wanted to 

ask others: do you know 

that you live in a 

watershed?” 

- Soren Henrich,   
BCI Outreach Subcommittee 
(quote from 2010 interview) 

Photo credit: Bowker Creek Initiative 
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Stream Restoration 

Gerald Harris was a 3-year resident of the Bowker Creek watershed 

when interviewed for the 5-part series in 2010. “I love the creek, and I 

was dismayed by its condition. I want it to be wholesome again,” he 

explained.  

“It was a brochure for a Bioengineering Workshop that caught my 

attention. It was an opportunity to become involved in a hands-on way. 

Working with others in the stream is a vital part for me. That is when 

we become a community. The experience taps something tribal in us.” 

 

Telling the Story: “For the Bowker Creek Blueprint to achieve what 

we want; watershed residents need to understand ourselves as part of 

the Bowker Creek story. We belong among many centuries of people 

who have lived and will live along the creek.  

This storytelling aspect needs volunteers telling the story and building 

community celebrations around it. As more people in the community 

identify consciously as Bowker Creek watershed people, the Blueprint 

will have the political support it needs over the decades." 

“There have been salmon and trout in Bowker Creek, and there can be 

again. To me this is what the work is most concretely about. Ultimately, 

nobody but us can deliver the rain that falls on our little watershed down 

to the ocean in good shape, clean and healthy." 

 

The Turning 
Point in 2002 

“In 2002, the Bowker 

Creek Forum was THE 

turning point. Use 

whatever analogy you 

wish to use to describe the 

situation, the reality is 

that there had been a 

progressive deterioration 

in creek health, and we 

were at the bottom of the 

curve. After the Forum, 

there has been a slow 

progression upwards.” 

“During the period 2002 

through 2009, it took a 

sustained effort to get all 

the players to the point 

where we now have 

agreement to proceed 

with the CURE. We have 

identified a number of 

remedies and we are 

ready to implement the 

CURE. Others can learn 

from our experience and 

avoid the problems and 

issues that we have had to 

deal with over the years.” 

- Chris Jensen,   
BCI Steering Committee 
(quote from 2010 interview) 

Photo credit: Bowker Creek Initiative 



 

 

A program deliverable for Sustainable Creekshed Systems, through Asset Management. 

Implemented under the umbrella of the Georgia Basin Inter-Regional Education Initiative 

P
ag

e

6
5

 

 

Scope of Research Objectives 2 and 3 

The Natural Commons is a broad term referring to a natural asset 

recognized by the community. Recognition includes legislation, 

regulation, and common usage. Common usage refers to the 

opportunity for residents and property owners to enjoy the 

ecological services of a natural commons.  Private parcel 

ownership will restrict access to some areas of a natural commons. 

 

Research Objectives: Part A identified four EAP objectives, two of 

which are fulfilled in this Step Four: 

 Determine the financial value of the Natural 

Commons Asset (NCA) using BC Assessment data 

(Research Objective 2).  

 Use the NCA value to estimate an Annual M&M 

Budget for maintenance and management of the 

stream corridor within an Asset management Plan 

(Research Objective 3).  

These are foundational concepts. 

 

Stream is a Land Use:  The NCA is the stream itself plus regulatory 

setback zone. The latter is defined in the Riparian Area Regulation as 

the Streamside Protection and Enhancement Area (SPEA). Thus: 

The EAP analysis enables the community to appreciate the financial 

value of the stream as a unique natural asset. It is a linear system 

requiring private parcel owners and the community to be involved in 

protecting its functioning condition.  

EAP brings clarity by defining the stream setback zone as a land use - 

because it can be measured and has definition under various pieces 

of legislation. If the stream did not exist, the land it occupies would be 

used for residential, commercial, institutional or other development. 

Research Objectives 2 and 3: Financial Value of  
Bowker Creek as a Natural Commons 

Setback 
Regulation 

In the District of 

Saanich, the Streamside 

Development Permit 

Area zone applies.  

In the District of Oak 

Bay, it is the Riparian 

Area Protection By-law. 
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Parcel Information for Bowker Creekshed 

The financial value of the NCA is based on the assessed land value of 

residential parcels which abut or are adjacent to the stream EAP 

defines three categories of property types:   

 

The behaviour of buyers and sellers of parcels that abut or are adjacent 

to natural commons includes their perception of the premium or 

discount they might attribute to a parcel (land only) or property 

(includes improvements).  BC Assessment data reflects the influence 

of this behaviour over time. 

 

Selection of Parcel Samples  

The EAP analysis considered 418 parcels within three urban areas 

where the stream flows on the surface and has some riparian qualities.  

Riparian area regulations and local bylaws designate the presence of 

riparian conditions.  

All parcels existed prior to local governments adopting bylaws to 

protect watercourses.  As a result, many are non-conforming properties 

where the structures are within the setback zone.  Some implications 

of this historic proximity are discussed in Step Five. 

Only parcels zoned and used for residential occupation were included 

in the analysis. Table C2 summarizes the Parcel Sample Selection 

Criteria. 

The three “study areas” are identified on Figure C5. These correspond 

to one or more reaches of Bowker Creek as defined in Appendix B of 

the Bowker Creek Blueprint. Within each study area, the analysis 

drilled down to examine a selection of “parcel samples” in detail.

ABUT means that the parcel has some area within the NCA. 

ADJACENT means that a parcel is within 200 m of the 

stream and has no area in the setback zone.  

Note: adjacent parcels that border a natural area continuous to 

the stream are considered abutting and 10% of the parcel area 

is used for calculation.   

DISTANT means that a parcel is usually more than 200 m 

from the stream. 
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Figure C5 

One 

Two 

Three 

Browning Park and Greenway 

Richmond School / Kings Park  

Oak Bay 
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Table C2 



 

 

A program deliverable for Sustainable Creekshed Systems, through Asset Management. 

Implemented under the umbrella of the Georgia Basin Inter-Regional Education Initiative 

P
ag

e

6
9

 

 

 

 

 



 

 

A program deliverable for Sustainable Creekshed Systems, through Asset Management. 

Implemented under the umbrella of the Georgia Basin Inter-Regional Education Initiative 

P
ag

e

7
0

 

NCA Analysis and Findings     
(Research Objective 2) 

Table C3 summarizes the results of the analysis of residential parcels 

in the three study areas where Bowker Creek is in an open channel.  

The is based on assessed parcel values as follows: 

 
What We Have Learned:   Previous EAP demonstration projects 

have concluded that when a stream has riparian area and provides 

ecological services it may positively influence parcel values.  When a 

stream is underground, no ecological services occur; its influence on 

parcel values will tend to be neutral. For the three study areas within 

Bowker creekshed, observations as follows emerged: 

 All residential parcels with non-strata or multiple-unit development 

which abut the stream in each study area. 

 Calculation of the portion of each parcel within the set-back zone.   

 In the District of Saanich, the Streamside Development Permit 

Area zone applies; in the District of Oak Bay the Riparian Area 

Protection by-law applies. 

 The length of the stream system in each Study Area. 

 The width of the setback measured from the centre of the stream 

to 30 metres distance on each side.  Thus, the total width of Bowker 

Creek setback zone is 63 metres. 

 The parcel sample areas are in fully built-out urban landscapes. 

Thus, opportunities to readily add riparian area to the stream are 

limited to publicly owned lands.  Purchase of interests in private 

parcels could allow expansion of riparian areas. 

 Parcel development occurred prior to streamside protection 

regulation.  Consequently, 50% or more of the setback (NCA) 

area occurs on private parcels. 

 The density of parcel area abutting the stream results in a higher 

NCA value. This is especially the case where there are no parks 

or publicly owned parcels as in Browning Park Greenway. 

 The stream has some positive influence on parcel values. 

 Privately owned parcels have considerable influence on the 

stream -   for example, in the Browning Park Greenway area, 

riparian vegetation is restricted to portions of privately owned 

parcels. Public access to the greenway is limited to spot locations 

along local streets with occasional crossings of Bowker Creek. 

OBJECTIVE 2:  

Quantify the “financial 

case” for the stream 

corridor as a Natural 

Commons Asset (NCA). 
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Table C3 – Financial Value of Bowker Creek Natural Commons Asset  
(Research Objective 2) 

 

A. Summary of Findings 

EAP Study Areas  
Within the Creekshed 

Stream Reach  
Number 

of 
Parcels 

NCA 
Value  

as determined 
from Table B        Designation Reference Name for Study Area Blueprint    

ID Number 
Length  

One Browning Park & Greenway 
(refer to Figures C6) 

12   623m 121 $11,075          
per lineal 

metre of length  

$175 per m2 of 
corridor area 

Two Richmond School / Kings Park 
(refer to Figure C7) 

7 - 9 1187m 109 

Three Oak Bay (refer to Figure C8) 1 - 5 1285m 119 

 TOTAL 3095m  

 

B. Supporting Details 

 
Study Area 

No. of 
Parcels 

in 
Sample 

Reach 
Length 

NCA 
Total 
Area  

Portion of 
Parcels in 

NCA 

Aggregate 
Value of All 

Parcels 

NCA Value  

$ per m $ per m2 

One 
Browning Park 
abutting parcels 

 

21 

 

 

312m 

 

 

19,650m2 

 

 

59.5% 

 

$3,552.660 

 
 

$11,385 

 
 

$180 

One 
Browning Park 
Greenway 
abutting parcels 

 

22 

 

$3,833,285 

 
 

$12,285 

 
 

$195 

Two  
Kings Park 
abutting parcels 

 
22 

 
577m 

 
36,351 m2 

 
47.0% 

 
$3,229,195 

 
$5,595 

 
$89 

Three 
Oak Bay 
abutting parcels 

 
49 

 
  1285m 

 
80,955 m2 

 
49.0% 

 
$13,240,000 

 
$10,303 

 
$164 
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Figure C6 - Browning Park & Greenway 
 

Red shading means parcels abut the stream. 
Yellow shading means parcels are adjacent to stream. 

 

note encroachment of existing houses into 
the streamside protection setback zone 

Parcel 

Sample 

(typical) 
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Figure C7 – Richmond School & Kings Park 

Richmond 
School 

Kings 
Park 

 

Parcel Sample 

Areas 
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Figure C8 – Bowker Creek channel alignment through Oak Bay 

Oak Bay 
High School 

Fireman’s 
Park 

Parcel Sample Area 
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Annual M&M Budget for the Stream Corridor 
(Research Objective 3) 

Next, the NCA value provides the basis for estimating an annual M&M 

budget. A simple working definition of asset management is included 

below for ease of reference and understanding. 

 

Unfunded Infrastructure Liability for Bowker Creekshed: 

Research Objective 3 addresses the interaction of a constructed 

drainage infrastructure system with a stream system, and the reality 

that this interaction typically results in an “unfunded drainage 

infrastructure liability”. And this liability grows over time in the absence 

of a funding mechanism for M&M of both natural and constructed 

assets.  

Previous drainage studies provide context and an order-of-magnitude 

perspective of the existing unfunded liability for the Bowker creekshed. 

A decade ago, the liability was deemed unaffordable. This sobering 

reality was a principal driver for the Bowker Blueprint.  

An implicit assumption in retrofitting green infrastructure throughout the 

creekshed is that restoration of creekshed hydrology would also be 

achieved over decades as parcels of land are redeveloped.  

 

From the whole-system perspective, a financial reality is that both 

the existing stream and future daylighted channel plus restored stream 

corridor would require ongoing M&M until such time (many decades 

from now) as the hydrology of the creekshed drainage area is restored 

to a naturally functioning condition that is in balance or equilibrium. 

EAP supports local governments adopting an integrated approach to 

life-cycle M&M of the drainage service. The integrated approach 

recognizes that constructed infrastructure and stream systems are 

inter-connected components of the drainage service.  

OBJECTIVE 3:  

Suggest a “benchmark 
guideline” for 
maintenance and 
management (M&M) 
investment in the stream 
corridor within the 
context of an Asset 
Management Plan. 

First, assess what you have; then, assess what condition it 

is in; and lastly, assess the financial reality to maintain it at a 

targeted condition.  

For a newly daylighted stream and restored corridor, this 

means M&M would be needed to protect the capital 

investment until the creekshed hydrology is restored.   
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Benchmark for Budget Planning: Based on established life-cycle 

practice for M&M of constructed assets – that is, buildings and buried 

infrastructure - future annual expenditures for ongoing M&M of the 

restored Bowker stream corridor could reasonably be set at 1% of the 

NCA value. 

NCA Value 
for existing open channel 

Application of 1% Benchmark 
 to establish an Annual M&M Budget 

$11,075 per lineal metre ~$110 per lineal metre per year 

 

The 1% guideline establishes a benchmark for budget planning 

purposes. Because it uses the BC Assessment database, the NCA 

value is as real a number as the replacement costs for buildings and 

buried pipes. The life-cycle context is described in the sidebar. 

The annual budget for natural asset M&M need not be 100% funded 

by local government. In addition to in-kind resources, the stewardship 

sector has access to other sources of grant funding that complement 

what local governments bring to the table. This underscores the benefit 

of collaboration to tackle the unfunded liability associated with M&M of 

stream corridors.  

 

Correlation with Current Level of M&M Investment: Context is 

everything. The 1% guideline requires a frame-of-reference. 

Otherwise, it is a number floating in the air. Comparison with the 

investment made by the community over time provides the appropriate 

frame-of-reference.  

The annualized investment over a decade or longer is the metric that 

provides the measure of Worth. The 1% guideline is about 50% of 

current M&M investment ($110 versus $210 as determined for 

Research Objective 1). The Oak Bay High School example provides 

perspective on the cost of restoring a degraded creek system: 

 

Life-Cycle Context 
for 1% Guideline 

The financial burden and 

environmental impacts 

associated with ‘pipe-and-

convey’ drainage 

infrastructure contrast 

with the benefits of ‘green’ 

infrastructure that 

restores creekshed 

hudrology: natural 

landscape-based assets 

reduce runoff volumes, 

have lower life-cycle costs, 

decrease stresses applied 

to creeks, and enhance 

urban liveability. 

Riparian Restoration at Oak Bay High School in 2015: Funded by 

a Gas Tax Grant, the stream channel was reconstructed and naturalized 

over a length of some 120m to 150m (including the shoulder treatment) at 

a cost of some $738,000.  

This amount is equivalent to more than two years of benchmark annual 

investment in the open channel portion of Bowker Creek where the 

Benchmark M&M Calculation = 3095m x $110 per m = $343,000 per year. 
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Scope of Research Objective 4 

In this section, we take a closer look at parcel samples within the three 

study areas that we introduced under Research Objective 2: 

  

EAP Study Areas Within the Creekshed 

Designation Reference Name for Study Area 

One  Browning Park and Browning Park Greenway 

Two Richmond School / Kings Park 

Three City of Oak Bay 

 

Approach to Analysis: We delve into another level of detail and 

examine each of the three study areas by applying a 3-part process: 

 PARCEL VALUE BASED ON STREAM PROXIMITY: 

First, we look at the influence the stream has on the 

assessed values of nearby parcels in each study area. 

 IMPACT OF PRIVATE OWNERSHIP OF PARCELS: 

Then we discuss examples of stream reaches where the 

extent of private ownership of parcels comprises 47% or 

more of the setback zone. We consider the implications 

for future riparian restoration and stream daylighting 

when private ownership of riparian area is so substantial. 

 RECOGNITION OF A BLENDED FINANCIAL VALUE: 

Lastly, we consider why parcels abutting the stream 

exhibit a “blended financial value”. We can describe this 

as one value for the developable area of a parcel and a 

lesser value for parcel area that cannot be developed. 

The two-part Table C4 encapsulates the framework for the EAP 

analysis and is a roadmap for Research Objective 4. The findings 

flowing from this analysis will inform one of the key objectives for the 

BCI’s 100-year action plan: “develop a continuous riparian corridor 

along Bowker Creek.”  

Research Objective 4: Influence of the 
Stream on Parcel Values 

OBJECTIVE 4:  
Determine whether the 
stream influences the 
assessed values of 
parcels that abut or are 
adjacent to the stream. 
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Table C4 – Roadmap for Research Objective 4 Analytical Process 

 

A. Key Findings from Previous EAP Demonstration Applications 
 
 

 

 

1. Where the stream is buried underground in a pipe, there 

are no ecological services other than conveyance.  

Parcels abutting or adjacent to the stream alignment in 

these conditions tend not to have higher parcel values 

than non-abutting properties. 

2. In urbanized reaches of streams, where the stream is on 

the surface in an open channel and has a riparian zone, 

abutting parcels tend to have a higher parcel value than 

non-abutting properties. 

3. In urbanized reaches of streams, abutting parcels tend 

to be larger in area than non-abutting parcels. 

4. The findings noted in 2 and 3 above result in a counter-

intuitive outcome; that is, parcels abutting the stream 

often have a lower value per square metre than non-

abutting parcels. The reasons include: 

 Abutting parcels are on average larger, often by 

15% to 30% than non-abutting parcels. 

 At the same time, the developable area of 

abutting parcels may be no larger or even 

smaller than non-abutting parcels.  

Purchasers of these parcels pay for area that 

they cannot develop.  In a sense, abutting 
parcels have two values based on assessed 

values and compared to non-abutting parcels.  
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Table C4 – Roadmap for Analytical Process (continued) 

 
B. The Bowker Creek Case 

 
 
Criteria for 
including 
parcels in the 
analysis 
 

 

Parcels were included in the analysis based on their proximity to 

Bowker Creek. Only residential parcels were included; multiple-unit 

sites were not. 

Categories are abutting, adjacent and distant. 

Parcel samples were grouped in reaches of Bowker Creek.  The 

reaches are defined in Appendix B of the Bowker Creek BC Blueprint. 

 

 

 

 

 

Key findings 
from the 
Bowker 
Creek 
analysis  

 

 

1. All parcel subdivision occurred prior to the institution of streamside 

protection regulation. 

2. Abutting parcels tend to be larger than non-abutting parcels, but not 

in the case of the Kings Park area. 

3. In most sample areas, the assessed value of abutting parcels is 

higher than for non-abutting parcels; and the parcel area is greater 

per m².  

4. Based on the assessed value per m², abutting parcels usually had 

lower values than adjacent or distant parcels. 

5. All parcel samples are in urban areas with relatively dense 

residential development. 

6. In the sample areas, the proportion of the stream set-back area is 

the highest of any EAP analysis carried out to date.  $47% to 65% 

of the set-back zone is on privately-owned parcels. However, this 

was not verified in the Richmond School and Kings Park samples 

because publicly-owned land comprised large portions of the set-

back zone. 

 

 
 
 
 
What the 
findings 
indicate 
 

  

1. Both privately-owned parcels and publicly owned parcels influence 

the stream. In areas where only private parcels abut the stream, the 

area of the setback zone in private parcels ranged from 47% to 65%. 

2. Abutting parcels have a blended financial value.  This is indicated 

by the fact that abutting parcels have lower assessed values per m² 

than adjacent or distant parcels.  Yet, both the area in m² and the 

assessed value of abutting parcels usually is greater. 

3. The blended value indicates that the set-back zone has a different 

financial value than the developable area of a parcel. This finding is 

discussed at the end of Step Five 
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Analysis of Parcel Values in Study Area One: 
Browning Park and Greenway 

Figure C9 is a map image of EAP Study Area One. It is located entirely 

within the District of Saanich. The analysis considered four parcel 

sample areas. These are listed in the table below. 

Browning Park and Greenway is in Reach 12 of Bowker Creek.  This 

625m stream segment flows through a residential neighbourhood 

where most parcels were developed before 1960. The study area 

extends from Knight Street south to North Dairy Road.   

We analyzed Browning Park and Browning Park Greenway separately 

because one has a large park area bordering the stream; while in the 

other, the stream flows through the yards of 21 private parcels and 2 

multiple-unit sites.  The latter were not included in the analysis.  Each 

sub-area is 312 metres from north to south.  Parcels adjacent and 

distant from the stream in both areas are included in the analysis. 

 

Summary of Findings: The comparisons presented in the table 

below are based on average values of aggregate parcel information. 

The objective of the analysis is to find out to what degree do parcels 

which abut the stream differ in financial value and area when compared 

to adjacent and distant parcels. 

Parcel Sample Areas 

 Reference Name Category No. of Parcels 

A Browning Park Abutting 22 

B Browning Park Greenway Abutting 21 

C Browning Park & Greenway Adjacent 28 

D Browning Park & Greenway Distant 50 

 

Parcel Characteristics - Averages 

 Assessed Value Size Unit Value 

A $626,571 748 m2 $836 per m2 

B $613,511 719 m2 $853 per m2 

C $595,036 637 m2 $935 per m2 

D $550,924 532 m2 $1035 per m2 

 

 

Analysis of parcels 

by aggregate average 

area. The influence 

of Bowker Creek on 

the Assessed Value 
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Figure C9 

Area One 
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What the Numbers Tell Us: Further review of the analysis yields 

the following observations (all values are based on aggregate 

averages): 

Considering only the “Abutting Parcels”                                           
in Sample Areas A and B 

Average Assessment Average Parcel Area 

$619,000 732m² 4% difference 

 

Comparing the Abutting Parcels with the “Distant Parcels”  
(Sample Area D) in the neighbourhood surrounding 

Browning Park and Greenway  

Average Assessment Average Parcel Area Average Unit Value 

Abutting Parcels are 
4% higher in value than 

Adjacent Parcels 

Abutting Parcels are 
15% larger than 
Adjacent Parcels 

732 versus 637 m2 

$845* per m2 for 
Abutting Parcels vs 

$935 per m2 for 
Adjacent Parcels 

Abutting Parcels are 
14% higher in value 
than Distant Parcels 

Abutting Parcels are 
37% larger than the 

Distant Parcels:    

   732 versus 532 m2 

$845 per m2 for 
Abutting Parcels vs 

$1035 per m2 for 
Distant Parcels 

*note: 845 m is the average area of sample areas A and B combined 

 
Relationship between Parcel Size and Assessed Value: Parcel size 

may be influenced by proximity to the stream.  Likely, when 

development occurred along the stream, a larger parcel was needed 

to provide a suitable building site and accommodate the stream. 

Parcels abutting the stream are larger, yet purchasers pay less on 

a per m² basis.  

Part of the explanation is that many of the parcels next to the stream 

include area that could not be developed when subdivision originally 

took place.  Since the introduction of streamside protection regulations, 

the area excluded from development of these parcels has increased 

for most parcels.  The implications of this reality are discussed further 

at the end of this Step Five. 

In any case, smaller parcel area will yield a higher value per m².  If 

the distant parcels in the table above had the same average area as 

abutting parcels, then the value per m² of distant parcels would be 

about $660 rather than $1035.   

 

Analysis of parcels 

by aggregate average 

area. The influence 

of Bowker Creek on 

the Assessed Value 



 

 

A program deliverable for Sustainable Creekshed Systems, through Asset Management. 

Implemented under the umbrella of the Georgia Basin Inter-Regional Education Initiative 

P
ag

e8
3

 

Analysis of Parcel Values in Study Area Two: 
Richmond School and Kings Park  

Figure C10 is a map image of EAP Study Area Two. Parcels in this 

analysis are in the District of Saanich and the City of Victoria. While we 

considered two parcel sample areas, Richmond School and Kings 

Park, the two could not be compared. Furthermore, it is only possible 

to present summary information about the Richmond School area, 

which is described below: 

 Looking downstream from Townley Street in Saanich, the 

Richmond School area harbours an open stream segment in 

Bowker Reach 9 which is 402 metres long.  

 Newton Street is the south border of the school property and it 

marks the boundary of the District of Saanich and City of Victoria.  

 From there, Bowker Creek flows 210 metres underground through 

a corner of the City, passes under Richmond Road.  

 Once the stream crosses under Richmond Road it emerges on the 

surface stream and flows through the Kings Park, formerly called 

the “BC Hydro Lands”, in the District of Saanich.  

Development in the Richmond School and Kings Park areas occurred 

prior to implementation of streamside protection regulations.  Nearly all 

residential parcels were built out prior to the mid-1960s. 

 

Parcel Values near Richmond School:  Only a few single-family 

residential parcels border Bowker Creek in the Richmond School area. 

Newton Road prevents some single-family parcels from abutting the 

stream. The following information provides a perspective on parcel 

values in this area: 

 
Parcels Adjacent to Stream 

 

No. of Parcels 

21 

4 in Saanich 
17 in Victoria 

17 

Victoria only 

Average Area 613 m2 606 m2 

Average Value $732,762 $745,000 

Average Unit Value  $1195 per m2 $1230 per m2 
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Figure C10 

Area Two 
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Comparison of Parcel Data: Based on the table on the previous page, 

there is little difference in aggregate average area and parcel value 

when comparing parcels near the stream in the Richmond School area.  

In this case “near” means most parcels were adjacent and a few were 

abutting (less than 20% of the sample). Factors contributing to the 

uniformity include the following: 

 

Parcel Values in the Kings Park Area:  Bowker Reach 7 flows 

through Kings Park and continues southwest through a small 

neighbourhood park and the border of Royal Jubilee Hospital before 

turning southeast to go under Fort Street / Foul Bay Road.  

Kings Road is on the north, Richmond Road on the west.  Dean Avenue 

and Trent Street are on the east.  

In Kings Park, Bowker Creek is bordered by publicly owned land for 

about half of its 577m length in this reach. As a result, about 55% of 

the set-back zone is unencumbered by privately owned parcels. 

 

Limitations of this Sample Analysis: Only 13 residential parcels 

abutted the stream, while parkland bordered much of the length of this 

segment. As a result, the findings are not comparable to other sample 

areas.  

 

No parcels other than multiple unit lots abutted the 

stream riparian set-back zone. 

Any single-family parcels designated in the Streamside 

Protection DPA (Saanich) were separated from the 

stream riparian area by a street. 

The 17 parcels in the City of Victoria were located where 

the stream is underground. 
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What the Numbers Tell Us: The following data summary is based 

on average aggregate numbers for the parcel groupings: 

 
Abutting 

Kings Park 
Adjacent to 
Kings Park 

Distant from 
Kings Park & 

Richmond 
School 

No. of Parcels 22 30 48 

Average Area 736 m2 845 m2 620 m2 

Average Value $624,590 $665,567 $683,500 

Average Unit Value $850 per m2 $752 per m2 $1100 per m2 

 

Comparing the Abutting Parcels with the  
Adjacent Parcels and Distant Parcels  

Average Assessment Average Parcel Area Average Unit Value 

Abutting Parcels are 
6% lower in value than 

Adjacent Parcels 

Abutting Parcels are 
14% smaller than 
Adjacent Parcels 

Abutting Parcels are 
13% higher than 
Adjacent Parcels 

Abutting Parcels are 
10% lower in value 

than Distant Parcels 

Abutting Parcels are 
19% larger than             
Distant Parcels  

Abutting Parcels are 
23% less than 
Distant Parcels 

 

 

Analysis of Parcel Values in      
Study Area Three: District of Oak Bay 

Figure C11 is a map image of EAP Study Area Three. We considered 

parcel samples abutting, adjacent to, and distant from Bowker Creek 

along five reaches of the stream from the outfall near Beach Drive north 

to Armstrong Avenue. 

The total length of this part of the stream is 1285 metres of which 320 

metres is underground (Reach 2). Most of the parcels in the study 

area were developed decades before the year 2000.  

Those parcels in the reach where the stream is buried are included in 

the total sample analysis and presented as a sub-group of all parcels 

at the end of the discussion.  

Analysis of parcels 

by aggregate average 

area. The influence 

of Bowker Creek on 

the Assessed Value 

Encroachment on 
Setback Zone 

In Oak Bay, on average 

49% of the abutting parcel 

area encroaches into the 

setback zone.  The 49% 

compares with 57% for 

Browning Park and 

Greenway area, and 47% 

for Kings Park. This is 

characteristic of the 

historic parcel subdivision 

in the three sample areas. 
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                           Figure C11 

Area Three 
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Summary of Findings: 

Parcel 
Category 

Number of 
Parcels 

Assessed 
Value 

Parcel 
Area 

Unit Value 

Abutting 50 $1,216,580 845 m2 $1440 per m2 

Adjacent 37 $986,216 787 m2 $1253 per m2 

Distant 32 $940,313 814 m2 $1155 per m2 

 

What the Numbers Tell Us:  Parcels abutting the stream in Oak 

Bay are slightly larger (9100 square feet or 843 square metres) and 

have higher average values, in aggregate, than those for either 

adjacent (8500 ft2 or 787 m2) or distant parcels (8750 ft2 or 810 m2). 

Although historic platting and subdivision provided parcels of similar 

size throughout the neighbourhood, purchasers pay more to have sites 

that abut the stream. 

In contrast to the findings for Study Areas One and Two, the average 

assessed value of parcels as well as value per m² in Oak Bay favours 

abutting parcels. While purchasers might acquire parcels of similar size 

in most areas of the neighbourhood, they pay more to secure sites 

which abut the stream. 

 

The values for Abutting Parcels are higher than 

Average Values for: Adjacent Parcels Distant Parcels 

Parcel Assessment by 23% by 29% 

Unit Values ($ per m2) by 15% by 25% 

 

Influence of Parcels Abutting the Buried Stream: In addition to the 

foregoing, we looked at abutting parcels in Reach 2 where Bowker is 

enclosed in a pipe. The sample area has 18 parcels as shown on 

Figure C12. The comparison with the open reaches is presented 

below. 

 

Average Values Enclosed Reach 2 
(18 parcels) 

Open Reaches 
(50 parcels 

Parcel Area (m2) 735 845 

Parcel Assessment $1,039,000 $1,216,000 

Unit Values ($ per m2) $1414 $1440 

   

Analysis of parcels 

by aggregate average 

area. The influence 

of Bowker Creek on 

the Assessed Value 

Variables Affecting 
Parcel Values  

This comparison indicates 

that, where the stream is 

enclosed, the abutting 

parcels are 12% smaller on 

average and have average 

values that are 18% lower.  

The average value per m² 

is about the same.  
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Figure C12 – Parcels Along Bowker Creek Reach 2 in Oak Bay 

Bowker Creek is enclosed in a pipe through Fireman’s Park from 
Monteith Street to St. Ann’s Street. Public land uses occupy much 
of the area atop the buried stream. Private parcels that abut the 
stream encroach on 43% of the dormant setback zone. 
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Private Parcel Influence on     
Stream Restoration 

The preceding analysis has established that the stream usually has a 

positive influence on assessed values, the second step in the 2-step 

analytical process is to explore the implications of private land 

ownership for a riparian restoration and stream daylighting strategy.  

Previous EAP demonstration projects, specifically - Kilmer Creek in the 

District of North Vancouver and the Millstone River in the City of 

Nanaimo - produced similar findings to the Bowker Creek results. All 

represent  built-out urban areas where subdivision and development 

predated imposition of streamside protection regulations. The common 

findings are: 

 

Identification of Restoration Challenges: The analysis suggests 

that a fuller understanding of the influence of private parcel 

encroachment into the stream set-back area can facilitate a key 

Bowker Creek Blueprint Objective: “develop a continuous riparian 

corridor along Bowker Creek.”  

Figures C13 through C16 illustrate the potential opportunities in each 

of Study Areas One, Two and Three. In completing the EAP analysis, 

we have drawn conclusions from the circumstances and financial 

values of parcels that we examined.  The challenges are: 

. 

Residential parcels abutting the steam tend to have a higher 

assessed value on average than parcels distant from the 

stream. 

The assessed value of parcels per m² revealed that non-

abutting parcels usually had higher values than abutting 

parcels. 

Understand the extent of influence of private parcel ownership on 

the stream riparian area (setback zone).  

Frame the elements of a strategy that would address the financial 

implications of changing the development potential of abutting 

parcels due to creating and/or enhancing riparian features along 

the stream system.   

Encroachment 

The set of map images that 

follow depict the extent of 

encroachment in the EAP 

parcel sample areas. 

Oak Bay is the 
Exception to Rule 

Abutting parcels in Oak 

Bay had higher assessed 

and higher per m² values 

than non-abutting 

parcels. 



 

 

A program deliverable for Sustainable Creekshed Systems, through Asset Management. 

Implemented under the umbrella of the Georgia Basin Inter-Regional Education Initiative 

P
ag

e9
1

 

 

 

 

Red shading highlights parcels where the building is in the setback zone. 

Figure C13 - In the Browning Park area, 54% of the 
setback zone is on privately owned parcels   

Area One 



 

 

A program deliverable for Sustainable Creekshed Systems, through Asset Management. 

Implemented under the umbrella of the Georgia Basin Inter-Regional Education Initiative 

P
ag

e9
2

 

Figure C14 – In the Browning Park Greenway, 65% of the 
setback zone is on privately owned parcels 

The extent of private ownership of the setback zone, as highlighted 
with red shading, makes it obvious that enlarging the riparian area 
would require acquisition of parcels that are privately owned. 

Area One 
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Figure C15 – Richmond School and Kings Park areas, large 
publicly owned parcels abut the stream   

Areas highlighted in red are proposed for riparian 
enhancement and rainwater runoff regulation.  

Area Two 
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Figure C16 – In Oak Bay, the stream alignment includes 
areas where riparian enhancement is 
feasible on publicly owned land 

In Reach 2, the stream is buried with public facilities on the surface.  
This area has been identified as promising for daylighting 

Area Three 
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Stream Daylighting Feasibility 

The extensive work over more than a decade by the Bowker Creek 

Initiative (BCI) to create and advance the Bowker Creek Blueprint 

already anticipates specific challenges of enhancement and 

daylighting of the stream.  The Daylighting Feasibility Study Bowker 

Creek Draft Report (ISL Engineering 2019) and the Shelbourne Valley 

Action Plan (District of Saanich, 2017) outline some strategies that can 

advance daylighting and riparian restoration objectives: 

 

The EAP analysis that there may be another strategy; that is, 

determine the value of abutting parcels based on developable area and 

non-developable area. This is the blended parcel value concept. 

This concept has financial implications that should be analyzed by a 

land economist.  The work is beyond the scope of this EAP study. 

 

Exploring the Blended Parcel Value Concept 

When streamside set-back regulations have been imposed on built-out 

urban areas, the parcels abutting the stream usually exhibit three 

characteristics: 

1. Abutting parcels are larger than non-abutting parcels in the same 

neighbourhood because original subdivision allowed area for the 

stream as well as a suitable building site; 

2. Abutting parcels have higher assessed values than non-abutting 

parcels; and 

3. Abutting parcels have lower values per m² than non-abutting 

parcels. 

 

Utilize land use planning processes (e.g., development 

permit applications) as a tool to acquire land for both 

daylighting and stormwater storage facilities. 

Encourage the daylighting by considering additional building 

height allowances as part of redevelopment. 

Pursue daylighting as part of infrastructure replacement. 

Utilize a flexible approach to achieve the daylighting of 

Bowker Creek, including re-routing or partially daylighting 

the creek. 

Existing 
Streamside 
Development -
Key Data 

Private parcels comprise 
47% to 65% of the setback 
area.  In some cases, the 
buildings are in the 
setback zone.  

Most parcels in the 
Browning Park and 
Greenway area as well as 
Kings Park were 
developed prior to 1960.  
None were found that 
were developed post-
2000, except for multiple-

unit sites.  

In Oak Bay 38 of 49 
parcels were developed 
before 1950. All but one of 

the other 11 prior were 
developed before 1990.   
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The “$ per square metre” unit value tells us that abutting 
residential parcels usually have a blended value:  In the 

Browning Park and Greenway sample, the 43 abutting parcels were, 
on average, 37% larger than distant parcels. The value per m² was 
22% lower.  

The difference indicates that purchasers paid less for abutting parcel 
area, but more (total assessed value) for location.  In other words, 
something about abutting parcels caused a discount in value per m². 
  
Logic suggests that the discount pertains to useable or 

developable area of abutting parcels. The setback zone area cannot 

be developed.  Apparently, it is discounted in market transactions.  

However, other parcel characteristics such as privacy, natural 

landscape, habitat for wildlife, etc. have attractive value. Purchasers 

pay more in market value for abutting parcels (as evidenced in 

assessed values). The result is a blended value. 

Purchasers who want maximum utility (developable area) of a parcel 

prefer non-abutting locations and pay more per m².  Since non-abutting 

parcels usually are smaller, they tend to have lower assessed values. 

 

Implications of blended value conditions on parcels where 

daylighting or re-routing is intended:  Here we concentrate on 

parcels that may be influenced by daylighting or re-routing of Bowker 

Creek.  There are other influences which are not part of this summary. 

If parcel area that would be (or is) in the setback area of the stream 

could be valued separately from the remaining parcel area, the 

purchase price would be less per m² than for the remainder 

(developable area) of a parcel. In such a case, the property market 

would have an opportunity to respond to distinctions about abutting 

parcels. 

Assuming that the set-back area of abutting parcels could be severed 

from the remainder of the parcel, both the market and local government 

might have more options to trade incentives for acquisition, 

consolidation and other strategies to restore the stream and riparian 

characteristics.



 

 

A creekshed is an integrated system:  
The need to protect headwater streams and groundwater 

resources in BC requires that communities expand their view - 

from one that looks at a site in isolation - to one that considers 

HOW all sites, the creekshed landscape, streams and foreshores, 

groundwater aquifers…and PEOPLE….function as a whole system. 

“THINK LIKE A 

CREEKSHED” 

watershed boundary 

creeks 

creekshed 



 

 

 

 


