
 

 

 

 

 

 

 

 

 

 

Ecological Accounting Process Initiative  

MAY 2020 

Assessing the Worth of Ecological Services Using the 

Ecological Accounting Process for Financial Valuation 

Kilmer Creek Re-Alignment in 
the District of North Vancouver 



 

 

 

Note to Reader: 

Under the umbrella of the Georgia Basin Inter-Regional Education 

Initiative, this publication is one of four completed demonstration 

applications for the “Ecological Accounting Process (EAP) - A BC 

Process for Community Investment in the Natural Commons” 

The EAP program is multi-year (2016-2021) and multi-stage to test, 

refine and mainstream the EAP methodology and metrics. 

 

To download a PDF copy of this Kilmer Creek EAP Demonstration Application, 

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/  

 
Or go directly to the following link: 

https://waterbucket.ca/gi/wp-content/uploads/sites/4/2020/06/Kilmer-Creek-
in-North-Vancouver_-Report-on-EAP-Application_as-posted_June2020.pdf 
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Kilmer Creek Re-Alignment  

What the Reader Will Learn  

 
This report is the fourth in a series of EAP case studies. You will encounter 

some uncommon concepts about use and conservation of land. EAP, the 

Ecological Accounting Process, considers use and conservation to be equal 

values. The analyses herein describe four influences that Kilmer Creek 

has on residential parcels.  

 THE FIRST:  It is the ecological services supplied by the stream (as 

defined in the Riparian Areas Protection Act – Riparian Areas 

Regulation, B.C.) that may influence the financial value of parcels.  

Where there is no riparian zone, parcels abutting a stream will have 

assessed land values that differ little from nearby parcels that are not 

adjacent. 

 THE SECOND:  A stream in settled areas is a land use, aside from its 

importance as source of ecological services for intrinsic nature.  

Streams have a defined area and measurement of the financial value 

can be calculated using BC Assessment data.  

 THE THIRD:  Streams are natural commons, systems that provide 

ecological services (uses) that the community jointly can access and 

enjoy. The idea of the commons includes social, ecological and 

financial qualities.  

 THE FOURTH: Worth refers to expenditures the community makes to 

secure the ecological services of the stream for current and future use 

and enjoyment. They understand that these services require 

‘maintenance and management’ (M&M) in order to endure.  These 

expectations extend to ecological services as well 

Looking ahead, the concluding section of the report discusses how the 

natural commons area of Kilmer Creek may be valued. 
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Georgia Basin Inter-Regional 

Educational Initiative (IREI):      

The Partnership for Water Sustainability in British 

Columbia gratefully acknowledges the ongoing financial 

support of the Province of British Columbia through the 

Ministry of Municipal Affairs and Housing 

The Partnership also gratefully acknowledges the Board 

Resolutions of support by our regional district partners 

for the Georgia Basin Inter-Regional Education Initiative.  

About the Partnership for Water Sustainability 

The Partnership for Water Sustainability in BC is a non-profit society that 

delivers services in collaboration with government. It originated as an 

inter-governmental partnership, formed in 2002 to fund and develop the 

Water Balance Model as a web-based decision support tool.  

When the Water Sustainability Action Plan for British Columbia (Action 

Plan) was released in 2004, the Water Balance Model for BC was the 

centrepiece initiative. Action Plan experience informed development of 

Living Water Smart, British Columbia’s Water Plan, released in 2008, as 

well as the parallel Green Communities Initiative. 

The Partnership for Water Sustainability embraces shared responsibility. 

It is the hub for a “convening for action” network in the local government 

setting, and delivers Action Plan initiatives and programs such as the IREI 

through partnerships and collaboration.  

The Partnership for Water Sustainability plays a bridging role among the 

provincial government, local government and community stewardship 

sectors. As steward for Stormwater Planning: A Guidebook for British 

Columbia, released in 2002, the Partnership builds on this foundation 

document through the Beyond the Guidebook initiative. 

 

Regional Districts 

supporting the IREI 

Educational Goal: Provide 

local governments with tools and 

understanding that will help them to 

implement the whole-system, water 

balance approach branded as 

Sustainable Watershed Systems, 

through Asset Management.  

 

Mandate: Provide a mechanism 

for local governments to collaborate 

across boundaries and cross-pollinate 

their experience; as well as undertake 

demonstration applications that test, 

refine and mainstream new ideas and 

approaches. 

 

Program Focus:  Streams in 

the built environment, and 1st order 

tributaries, defined as ‘creeksheds’. 
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STUDY AREA 

  

Kilmer Creek 
Study Area 

Lynn Valley 
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The Partners: The District of North Vancouver (DNV) and the Partnership for Water 

Sustainability in British Columbia (PWSBC) have collaborated to apply the Ecological Accounting 

Process (EAP) to Kilmer Creek in the upper Lynn Valley area of the District.  

 

The Timely Opportunity: Pending 

redevelopment of Argyle Secondary School and 

plans for site improvements provides the 

opportunity to address ecological and 

conveyance deficiencies in a section of the 

stream where pre-1960s land use decisions 

removed the riparian functions.  Current District 

plans would realign and partially restore the 

proper functioning condition of Kilmer Creek 

bordering parcels owned by School District #44.  

 

Valuation of Ecological Services: 

The EAP research describes and calculates 

the ‘worth’ of Kilmer creekshed as an 

ecological system – a natural commons, 

which provides a number of services to the 

community. The concept of worth refers to 

the uses he community draws from the 

creekshed. This view leads to a fuller 

understanding of the social, ecological and 

financial values associated with those uses.   

The stream does more than provide services 

to the community.  It is part of the hydrology of 

the creekshed.  In proper functioning 

condition, the stream underpins intrinsic 

natural services such as environments for 

aquatic and terrestrial life.   

Communities rely on natural, constructed and institutional commons for services that support 

quality of life and property enjoyment.  All residents and property owners may use and enjoy these 

services. Because natural systems and human settlement (land uses) share the landscape and the 

watershed, the values associated with the commons must include social, ecological and financial 

considerations. 

Kilmer Creek as a Natural Commons – An Overview 

Entrance to Kilmer Creek trails at 
Braemar Road East 
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The Research Questions 

Table 1 is a road map to guide the reader. This case study research 

application of EAP addressed two questions:  

What impact does the stream as an ecological system (as 

a natural commons) have on neighbourhoods and nearby 

residential parcels (land only); and, does the stream 

influence the utility and financial value of parcels? 

The analysis confirms that in recent decades the community has 

gained an understanding of Kilmer Creek and other DNV streams as 

a natural commons or ecological systems offering a range of uses or 

services.  Changes to official plans and regulations provide measures 

to improve maintenance and management of these natural commons.  

 

Community Investment in Kilmer Creek: The worth of Kilmer Creek 

is reflected in expenditures of more than $3.6 million since 2014 to 

remediate damages from flooding and improve maintenance and 

management of the stream. Currently DNV intends to restore limited 

riparian conditions to a segment of the stream in conjunction with the 

redevelopment of Argyle School.  About one third of the pending total 

project cost of $3.2 million would be spent for riparian restoration. 

 

Influence on Parcel Values: EAP reviewed the assessed value of 

parcels near Kilmer Creek in two segments to determine if the stream 

influenced parcel values.  Key findings are: 

Where pre-1980s subdivision shaped neighbourhoods the riparian 
qualities of the stream were subordinated to land use. Here parcels 
abutting or adjacent to the stream have assessed values that are 
similar to or lower than more distant parcels. 

Post-1980s subdivision followed streamside protection regulations. 
The stream’s riparian zone in this reach remained intact. Proximity to 
the stream generally had a neutral effect on parcel values. 

The Natural Commons Asset is a land use.  This is the stream at a 
nominal 3 metres width plus the required setback of 15 metres on 
each side. Based on assessed parcel values where the riparian zone 
exists, the value of the NCA was about $2900 per lineal metre or $675 
per square metre. 

 

Scope of this 
Synopsis 

The Kilmer EAP project is 

part of an applied 

research program to 

refine application of the 

EAP methodology and 

metrics. 

No recommendations 

are made. 

This front-end serves as a 

‘report within a report’. It 

provides the reader with 

a picture of the approach 

to the research plus what 

we learned from the 

process. Table 1 has the 

storyline. 

Synopsis of Research Findings 

Characteristics of 
Parcel Samples 

159 parcels analyzed 

105 not abutting or 

adjacent to the stream 

54 abutting or adjacent to 

the stream (not including 2 

parcels owned by School 

District 44) 

Pre-1980s reach: 86 

parcels – 18 were abutting 

Post-1980s reach: 73 

parcels – 36 were abutting 
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TABLE 1 Table of Contents & Storyline 
 

Section Theme What the Reader will Learn page 

Synopsis of Research 
Findings 

Distils the essence of what the busy reader needs to know. The 

sections that follow then elaborate on the supporting details. 

Below, capsule summaries create a storyline to guide readers. 

 

2 

PART A - EAP Framework 

Background /           
EAP Context 

Kilmer Creek is one of ten completed and pending 

demonstration applications in a 3-stage program to test, refine 

and mainstream EAP. The approach to each is shaped by the 

questions that frame desired outcomes. 

 

 

11 

 

 

EAP Explained 
 
 

Local governments have existing policies and tools for 

‘maintenance and management’ (M&M) of ecological assets. 

EAP fills a gap by providing a methodology and metrics for 

deciding how much to invest in M&M. 

 

 

17 

PART B - EAP Applied 

Step One:        
Creekshed Profile 
 

Land development has altered the natural drainage. Where 

Kilmer flows through the urban area, one-quarter of this length 

is either enclosed in a pipe or has no riparian zone. 

 

 

23 

Step Two:            
Creekshed Hydrology 
 

Riparian zones are critical to maintain the stream’s functioning 

condition. Proposed daylighting of the stream adjacent to the 

Cousteau site would restore a riparian zone in a portion of the 

stream which currently has none. 

 

 

30        

Step Three: Worth of 
Kilmer Creek As a 
Natural Commons 

EAP provides two measures of the ‘worth’ of a natural 

commons. One is the investment by the community in M&M. 

The other is the value of the land underlying the stream 

corridor, including the riparian zone (as defined by regulation). 

 

 

35 

Step Four: Financial 
Value of Kilmer Creek 
as  a Natural Commons 

The stream corridor is a land use because it can be measured 

and is defined in legislation. The Natural Commons Asset (NCA) 

is defined as the area occupied by the stream corridor.  

 

 

39 

Step Five: Influence of 
the Stream on Property 
Values 

In a developed area, a stream with a functioning riparian zone 

may have a positive influence on the financial value of adjacent 

parcels. However, impairment of the stream’s functioning 

condition due to human settlement activities and/or natural 

events at locations in the system may contribute to negative 

impacts on some parcel values. 

 

 

55 
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View the Creekshed as Two Zones 

The EAP project considered the urbanized area of the Kilmer 

Creek as two zones, as illustrated below on Map 1. Orange 

highlighting indicates sample parcels that were considered in the 

analyses. 

Upper Urban Kilmer is the part north of Cousteau School drive at 

Fromme Road. 

Lower Urban Kilmer is the part from Cousteau / Fromme Road to 

the confluence with Hastings Creek  

(Note: In both zones, some non-adjacent parcels sampled vary 

from those depicted in the map below). 

 

 

 

Map 1 

Upper Urban 
Kilmer 

Lower Urban 
Kilmer 
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Annual Maintenance & Management (M&M)  

The value of the analysis in Step Four is two-fold. First, it 

determines what the natural commons area of the stream may be 

worth (refer to sidebar). Secondly, it provides a rationale for 

considering a baseline budget for annual maintenance and 

management (M&M) of the natural commons asset.  

Based on BC Assessment data for parcels abutting the stream, the 

analysis yielded the unit values in the sidebar. Thus, the financial 

value of the natural commons area in Upper Kilmer is about 

$2.9 million per kilometre.  

 

Baseline Budget versus Actual Expenditures: A guideline 

for annual maintenance expenditure for the stream might 

reasonably be set at 1% of the value of the natural commons area.  

This guideline aligns with commercial real estate maintenance 

guidelines that use 1% to 2% of the capital value of assets to 

budget annual expenditures. 

Applying the 1% guideline to the $2.9 million per kilometre, the 

resulting baseline expenditure would be $29,000 per km 

annually, or $116,000 for a stream corridor that is approximately 4 

km in length. Refer to the sidebar for a comparison of this amount 

with actual annual expenditures. Details are presented on page 7. 

 

Stream Maintenance: EAP defines maintenance of the stream to 

include planned annual expenditures as well as periodic or 

unexpected remedial works performed by local government and 

others. Examples include:   

 DNV operations departments maintain debris basins, culverts, 

trees, pedestrian ways and other features influencing the 

riparian zone.   

 The North Shore Mountain Bike Association (NSMBA) 

operates a trail maintenance program which helps protect 

riparian areas.    

 Remediation encompasses “clean-up” after flooding (i.e. with 

some funding provided by the Emergency Management BC); 

or accidents and upgrading of culverts. 

As a natural commons, Kilmer Creek shares the landscape with 

constructed commons features such as infrastructure, property 

development and recreational artefacts.  

Actual 
Maintenance 
Expenditures  

A baseline annual 

budget of $116,000 

compares with actual 

expenditures of about     

$600,000 per year over 

the past six years.  

This outlay is 

equivalent to about 

5.2% per year, and may 

reflect the impact (or 

maintenance deficit) of 

past land use decisions. 

Worth of the 
Upper Kilmer 
Natural 
Commons Area 

~$2900 per lineal metre 

~$675 per square metre 

Budgeting for 
Annual M&M  

As an ecological system 

altered by historical land 

use, Kilmer Creek 

requires maintenance 

and management.   
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Comparison with Actual Expenditures: During the past 6 years, 

DNV and the community have expended about $600,000            

annually for maintenance of the Kilmer creekshed. The amortized 

outlays are listed below. 

The NSMBA (North Shore Mountain Bike Association) raises 

and expends funds to maintain and enhance trails on Fromme 

and Seymour mountains.  This work includes some restoration 

of riparian areas in the non-urban reach of Kilmer Creek.  

The nominal amount of $10,000 per year ($60,000 total) was 

estimated to support riparian restoration.  

The annual budget of NSMBA for its trail maintenance and 

enhancement work is about $400,000.  DNV has made grants of 

about $100,000 annually. 

$1 million to construct debris control structures and increase the 

capacity of the Kilmer Diversion inlet ($166,666 per year). 

$0.9 million for 2014 flood recovery ($150,000 per year). 

Other infrastructure and public works expenditures of about $1.6 
million over 6 years. 

 

Expenditures for Management (Enhancement) of the 

Creekshed: DNV proposes to relocate about 100 metres of 

Kilmer Creek to the west side of Fromme Road along the 

Cousteau School frontage.  The strategy includes restoration of 

275 m² or more of riparian area.  Estimates put the project cost at 

about $3.2 million.  

The proposed enhancements could add about 2% to the riparian 

zone in the urban portion of Kilmer Creek. 

 

The Stream as a Land Use Amenity: Step Four also 

introduces a new way-of-thinking, and that is: a stream is a land 

use. Specifically, a stream corridor in settled areas is a land use 

since it can be measured in m2 and has definition under bylaws 

and/or provincial regulation. This definition applies to the natural 

commons area asset area only, not to the type of stream. 

Step Four summarizes how the community uses the services of 

Kilmer Creek. Three categories of use are defined. A set of charts 

illustrate the current capability of the stream and riparian area to 

provide ecological services for these uses. 

Measures of 
return on 
investment 

Improved/restored 

ecological services. 

Bringing the stream back 

to landmark status. 

Satisfying the social 

contract expectations of 

the community. 

Measures of 
Capability for 
Community Uses 

The assessment for each 

category of community 

use is on a qualitative 1-

to-5 scale that illustrates 

orders-of-magnitude. 



  

 

 

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

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

P
a

g
e
7

 

Impact of the Stream on Parcel Values 

In Step Five, the EAP analysis focused on two parcel samples: 

those abutting or adjacent to Kilmer Creek and those distant from 

the stream. The samples were compared to determine if proximity 

to the stream influenced assessed values. The characteristics of 

parcels varied as follows: 

 

Creekshed Zone Size Range of 
Parcels (m2) 

Mean Size of 
Parcels (m2) 

Lower Kilmer 385 to 1240 635 (6835 sq. ft.) 

Upper Kilmer 443 to 1928 795 (8557 sq. ft.) 

Note: Based on mean values, Upper Urban Kilmer parcels are 25% 
larger  than parcels in Lower Kilmer 

 

Parcel Sample Groups: In Upper Kilmer, the methodology was 

applied to 36 parcels adjacent to the stream and 37 non-adjacent 

parcels. Furthermore: 

 Each sample included 14 parcels with development (on 

record) which occurred before 1990.   

 The remaining 23 parcels in each sample were residential 

development primarily in the 1990s.  

According to the DNV GEOWEB, these neighbourhoods lie in both 

Central Lynn and Upper Lynn.   

Lower Kilmer is characterized by older residential land use, much 

of it completed before the 1980s.  Most of the parcels in the 

samples are in Central Lynn. 

 

Parcel Assessed Values: Within each creekshed zone, the 

average parcel value is presented in the table below. In the 

sidebar, these values are converted into a per m2 unit area basis 

for purposes of equivalent comparison. 

 

Upper Urban Kilmer  $1,207,000  

Lower Urban Kilmer  $1,150,000 

          

     

On a unit area 
basis, average 
values of parcels 
are expressed 
as: 

Upper Urban Kilmer - 

$1290 per m2 

Lower Urban Kilmer - 

$1843 per m2 

Note: Parcel data obtained 

from DNV GEOWEB 

Characteristics 
of Parcels 

The size and assessed 

values of parcels in the 

samples for both Upper 

and Lower Kilmer 

varied considerably.  

In all examples, parcels 

with fewer square 

metres of area had 

higher assessed values 

per m² than parcels 

with greater area. 
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Parcel Size and Assessed Value: Many variables influence 

the character and appeal of neighbourhoods. These variables 

include land use design, the size, age, type of housing and other 

improvements; as well as landscaping and natural features such 

as streams.   

The EAP analysis used data for parcel value (land only) and area 

reported by the BC Assessment Authority. The type and value of 

improvements were not part of the analysis. 

BC Assessment annually captures information about parcels 

based on real estate market transactions. The recent assessed 

values of parcels reflect decades of choices made by purchasers 

and sellers. Table 2 below is a foundation piece for the analysis. 

   

TABLE 2 - Parcel Size and Assessed Value 

 
Upper Urban Kilmer Lower Urban Kilmer 

 

Measure 

Sample Group 

#1A 

Located Adjacent 

to Stream 

Sample Group 

#1B 

Not Adjacent to 

Stream 

Sample Group 

#2A 

Located Adjacent 

to Stream 

Sample Group 

#2B 

Not Adjacent to 

Stream 

Number of Parcels 36 37 18 68 

Average Parcel 
Value ($ per m2) 

$1226 $1358 $1649 $1900 

Average Parcel 
Area (m2) 

976 921 669 612 

Average Assessed 
Parcel Value ($) 

 
$1,196,399 

 
$1,250,888 

 
$1,103,111 

 
$1,162,285 

 

 

What the numbers 
indicate 

The two sample groups differ little in 
average assessed value or in average 
value per square metre.  

Parcels with less area consistently had 
greater value per square metre than 
parcels with more area. 

Possible interpretation of this outcome 
is discussed in Step Five, The Impact 
of the Stream on Parcel Values (p 57).    

The two sample groups differ by 15% 
in average value per m².  The average 
value per parcel is almost the same. 

 

School District 44 owns two large 
parcels adjacent to the stream.  These 
have institutional assessment status 
and were not included in the analysis. 

 

What Table 2 
Reveals 

The higher unit value 

for small parcels in 

Lower Kilmer indicates 

that buyers pay more 

for ‘developable area’. 

In Upper Kilmer site 

conditions and set-back 

requirements may limit 

the developable area of 

some parcels. 
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Sample Group Comparisons: Further consideration of the data 

presented in Table 2 reveals the following:  

 

Sample Group Comparisons – 

Lower Kilmer versus Upper Kilmer 

 For parcels located 
adjacent to the stream 

For parcels that are not 
adjacent to the stream 

Average Parcel 
Area (m2) 

Lower Kilmer parcels 
are 31% smaller in size 
than in Upper Kilmer 

Lower Kilmer parcels 
are 34% smaller in size 
than in Upper Kilmer 

Average Parcel 
Value ($ per m2) 

Lower Kilmer parcels 
are 26% higher in value 
(per m²) than in Upper 
Kilmer 

Lower Kilmer parcels 
are 29% higher in value 
(per m²) than in Upper 
Kilmer 

 

Policy & Regulatory Framework  

Finally, EAP found that the community and DNV have considered 

and adopted policies and plans with objectives to protect natural 

assets and ecological services.   

These are embodied in tools such as the Integrated Stormwater 

Management Plan (in development), Climate Change Adaptation 

Strategy, and sections of the Official Community Plan including 

streamside protection.  

These measures may be refined as more complete financial 

evaluation becomes available based on community consultation 

and data such as the findings of the EAP analyses reported herein. 

 

 

 

The Research 
Question 

Does the stream 

influence affect the 

utility and financial 

value of parcels? 

Based on Table 2 and 

the summary opposite, 

the answer is NO. 

The wide range of 

variation in parcel 

characteristics in Upper 

Kilmer resulted in 

results that indicate 

orders of magnitude 

rather than specific 

trends. 

The parcels in Lower 

Kilmer had more 

homogenous 

characteristics; thus, 

more indicative results. 
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Asset Management for   
 Sustainable Service Delivery 

Kilmer Creek is one of ten demonstration applications (case studies) 

in a 3-stage program for testing, refining and mainstreaming the 

Ecological Accounting Process (EAP) as a tool to support Asset 

Management for Sustainable Service Delivery in the local 

government sector. 

Kilmer Creek is one of two demonstration applications undertaken in 

Stage 2 to refine the EAP methodology. By the end of 2021, Stage 3 

mainstreaming would comprise six more EAP applications for a grand 

total of ten. Partner communities frame creekshed-specific questions 

to be addressed by each EAP demonstration application. 

 

Methodology and Metrics for Valuing Natural Assets: Local 

governments have existing tools in the form of policies and legislation 

for ‘maintenance and management’ (M&M) of ecological assets, 

which are used for infrastructure services. What they lack is a 

pragmatic methodology and meaningful metrics to support decision-

making and implementation. 

EAP provides local governments with a methodology and metrics that 

have not previously been available. 

 

Provincial Context: In September 2019, Asset Management BC 

released the Primer on Integrating Natural Assets with Asset 

Management1. The Primer opens with this context and then 

introduces EAP, the Ecological Accounting Process: 

“The sustainability of core service delivery is a concern for 

local governments across Canada. Rather than continuing 

to attempt to do more with less, local governments have an 

opportunity to do things differently - and achieve better 

results - by including natural assets in asset management 

processes.” 

Asset Management BC is co-chaired by UBCM (Union of BC 

Municipalities), and the BC Ministry of Municipal Affairs and Housing.

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

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.” 

Sustainable 

Delivery of 

Core Services 

Background / EAP Context 
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Why EAP?  

In Canada and elsewhere there is a resurgence of conservation and 

stewardship activity in recent decades.  Much of it focuses on lakes, 

rivers, streams, aquifers and other water assets.  Its proponents 

include non-profit organizations, foundations, local governments, 

provincial ministries and others.   

For many, the mission of this endeavour concerns protection of these 

natural assets by preventing degradation and enhancing functioning 

condition. Practitioners want to find effective strategies and 

successful maintenance and management practices. 

 

Application of EAP: The EAP approach focuses on BC 

communities and their rural and urban settled areas where streams 

occur as ecological systems. The EAP methodology focuses on the 

historical and current land use practices that have changed 

landscapes, modified hydrology, and have led to present-day 

community perceptions of the worth of the stream or creekshed and 

the ecological services it may provide. 

Four major observations have emerged from the four EAP 

applications completed to date.  

The first observation is that streams may be so altered that few 

“normal” ecological functions are observable.  Unfortunately, flooding 

that has occurred may give the stream a high risk reputation. 

Nevertheless, the Riparian Areas Protection Regulations require the 

(fish-bearing) stream to be protected. 

The second observation is that 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. 

The third observation confirms that in urban areas, the value of 

the natural commons asset – the area of a stream in the set-back 

zone- for a stream segment can be calculated using BC Assessment 

data.  (Step Four of this report) 

The fourth observation is that the degree of influence that a 

stream may have on the financial value of abutting and adjacent 

parcels will be difficult to determine.  In the case of Kilmer Creek the 

size of parcels, date of subdivision, proximity to the stream, 

neighbourhood and other variables results in very broad 

generalizations.   

Each EAP case 

study advances 

refinement of the 

methodology  

The Kilmer Creek case 

study is the fourth of ten 

demonstration 

applications of EAP, the 

Ecological Accounting 

Process. These will be 

completed by the end of 

2021 as part of a three-

stage program in five 

regional districts.  

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. 
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Capsule Summary of What the Reader Needs to Know: 

Map 2 is a key visual aid. It depicts the three categories of 

‘commons’. This is a foundational concept. It underpins EAP.  

Asset management for sustainable service delivery occurs 

alongside associated evolution in community thinking. A whole-

system approach to sustainable service delivery explicitly means 

managing the built and natural environments as integrated 

systems. By embracing this whole-system way of thinking and 

doing, local governments would incrementally move along a 

pathway towards a water-resilient future as an outcome. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

EAP uses the parallel concepts of the NATURAL 

COMMONS and the CONSTRUCTED COMMONS 

to enable elected persons, local government staff, 

practitioners and residents to consider ecological 

services and use of land (development) as 

EQUALLY IMPORTANT. 

EAP places emphasis on having a solid basis for 

budgeting expenditures for maintenance and 

management (M&M) of ecological assets, such as 

water pathways in local creeksheds. 

MAINTENANCE means ‘prevent or avoid 

degradation’. MANAGEMENT means ‘improve the 

condition of ecological assets’. 

EAP provides local governments with a 

methodology and metrics that have not previously 

been available for establishing the FINANCIAL 

VALUE of the Natural Commons, in order to 

RECONNECT HYDROLOGY AND ECOLOGY.  

Reconnect 

Hydrology and 

Ecology 

Table 3 is a companion to 

Map 1. It provides 

relevant context for EAP. 

Asset management has 

traditionally been about 

hard engineered assets. 

Yet, watersheds (and 1st 

order creeks in particular) 

are also “infrastructure 

assets”. 

Natural assets - trees, soil, 

green spaces and water 

balance pathways 

contribute to a municipal 

service function. These 

natural assets provide 

hydrologic integrity 

for a healthy creekshed 

system. 

Hydrologic integrity has 

emerged as a driver for 

M&M, maintenance and 

management, of nature’s 

water balance services. 
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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. 

Communities rely on a range 

of services such as roads, 

underground utilities and 

parks to support life-style 

and property enjoyment.  

These are commons.  

Through taxation, they are 

maintained and managed in 

order to ensure the 

availability of desired 

services. 

Services such as fire 

protection and schools are 

a related kind of 

constructed commons. 

 

 

Kilmer Creekshed in Lynn Valley, North Vancouver 

Map 2 
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TABLE 3 - RECONNECT HYDROLOGY & 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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Framework for Application of EAP to Decision 
Process for Kilmer Creek Re-Alignment 

EAP involves a five-step process, with each step being a deliverable. 

The set of five deliverables for the Kilmer EAP Demonstration 

Application are detailed in Table 4 on the next page.  

 

Social, Economic and Environment Options: Since 2013, 

DNV has invested in research and processes concerning historical 

and potential impacts of land use and natural events on the ecology 

and built environment of the community.  These analyses have 

identified social, economic and environmental risks and opportunities.   

Measures to address risks and pursue opportunities are set out in the 

framework of the District’s Integrated Stormwater Management Plan 

(ISMP) - presently under development - and in the Climate Change 

Adaptation Strategy (CCAS). 

Going forward, DNV faces the challenges of implementing the 

objectives of these plans as opportunities arise.  The pending Kilmer 

Creek realignment is such a case. 

EAP explores metrics to identify and describe social, economic and 

environmental options for maintaining and enhancing the functioning 

condition of Kilmer Creek.  As older urban development is replaced, 

as in the case of the Argyle Secondary School property, DNV may 

have opportunities to restore the stream’s riparian functions. 

 

Sustainable Creekshed Systems: As illustrated below, the twin 

pillars of the whole-system, water balance approach to land 

development are EAP and the Water Balance Methodology (WBM). 

DNV ‘twin pillar’ experience 

provides working examples of 

how to apply both to reconnect 

hydrology and ecology in the 

built environment.  

In 2013, the WBM was applied 

to the Hastings Creek 

watershed as a demonstration 

application undertaken by DNV 

in collaboration with the 

Partnership to develop 

watershed-based performance 

targets for drainage system 

design. Kilmer Creek is a 

tributary of Hastings. 

Context for Asset 

Management 

Creekshed systems are 

‘infrastructure assets’; and 

they provide water 

balance services. Thus, 

hydrologic integrity is a 

driver for maintenance 

(prevent degradation) and 

management 

(enhancement) of nature’s 

water balance services in 

the same way that 

engineered assets (and 

services) are managed. 
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TABLE 4: The Set of Five Deliverables 

 
 
 
 
Step One 

Watershed Profile 

The key question: How might the redevelopment of the Argyle Secondary School 

property contribute positively to ecological objectives set out in DNV Climate 

Change Adaptation and ISMP reports (processes)? 

This review is based on current field work and information from previous 

research/studies noting risks and opportunities for maintenance and management 

of the ecological services provided by the stream. It also considers DNV options for 

realignment and riparian restoration of the stream in the vicinity of School District 

#44, where parcels have frontage along Fromme Road. 

 
 
 
Step Two 

Creekshed Hydrology 

The key issue: Whether or not the Kilmer Creek realignment can provide 

improvements that meet long-standing deficiencies in the hydrology. 

This analysis describes potential improvements to the capacity of the creekshed to 

intercept, detain, and infiltrate rainwater to interflow and groundwater, as well as 

convey away debris, thereby reducing vulnerability to flooding. 

 
 
 
Step Three 

Description of the Worth of the Natural Commons 

The key issue: Whether or not the realignment of Kilmer Creek will protect 

(maintain and enhance) the investment made by the community (DNV and others) 

in the creekshed ecological systems. 

This analysis calculates investment previously made to reduce risks and realize 

opportunities to protect and increase uses of ecological services available from the 

natural commons.  

 
 
 
Step Four  

Financial Value of the Natural Commons 

The key question: What is a reasonable estimate of the value of the land occupied 

by the stream corridor (i.e. the creek itself and the adjoining setback areas)? 

This land is the Natural Commons Asset – that is: it is an ecological system; its uses 

are enjoyed and shared by parcel owners and the community. The calculation of 

assessed land value allows the community to appreciate the natural commons as a 

community asset with significant financial value as well as unique ecological 

importance. This analysis is a tool that fits into the orbit of asset management. 

 
 
 
 
Step Five  

Influence of the Stream on Property Values 

The key question: Are assessed values of residential parcels influenced by adjacency 

to the stream? 

Recent assessed values of parcels have been influenced by decades of 

development and changes in the functioning condition of Kilmer Creek. The parcels 

analyzed in the samples vary considerably in size, proximity to the stream, and 

whether or not the stream has a riparian zone.   
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How Communities Decide How Much to   
Invest in Creekshed Restoration 

Streams and riparian areas provide ecological services that human 

communities draw on to support quality of life and property 

enjoyment. EAP uses the parallel concepts of the natural commons 

and the constructed commons as a way for residents, elected 

persons, and practitioners to understand that ecological services 

deserve equal consideration.    

EAP provides communities with a methodology and metrics to make 

sound financial decisions about how much to invest in creekshed 

maintenance and management to prevent degradation and improve 

the condition of ecological assets, respectively. 

 

Package of Ecological Services: Given the foregoing frame of 

reference, the purpose of this section is four-fold:  

 introduce and define the idea of a package of ecological services;  

 present a synopsis of the EAP approach, with an emphasis on 

philosophy and strategy / audience (refer to Table 5);  

 list the 10 key messages that capture the essence of EAP (refer 

to Table 6); and 

 provide context for the desired outcome in applying the EAP 

methodology and metrics to the proposed Kilmer Creek 

Realignment Project in the Lynn Valley area of North Vancouver. 

EAP focuses on the worth of ecological services to residents 

because this is what ultimately drives investment decisions. In the 

Stage 1 program, this led to the breakthrough concept which is 

named the package of ecological services. 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, namely: drainage, recreation and habitat. Use of 

these terms helps readers visualize what the package of ecological 

services encompasses. 

 

EAP Explained 

Whole-System 

View of Local 

Government 

Services 

The whole system 

approach views ecological 

services as core services, 

not just an add-on. 

When do communities 

make the mental 

transition to view 

ecological services as core 

municipal services, and 

look at the municipal 

budget differently, the 

change in mind-set should 

lead to this question: how 

can we do things better? 

In turn, this leads to the 

question of what is a 

reasonable annual budget 

for M&M that sustains the 

package of ecological 

services that humans 

depend upon. 
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TABLE 5 - Synopsis of EAP Approach 

PHILOSOPHY 

EAP, the Ecological Accounting Process, provides metrics that enable 

communities to appreciate the worth of natural assets in order to improve 

maintenance (prevent degradation) and management (enhancement). 

EAP is an evolution of green infrastructure ideas and practices that had their 

genesis in the 1990s, and is a point along a “green infrastructure continuum” 

Natural assets provide ecological services which support quality of life and 

property enjoyment. 

EAP uses the concept of the natural commons to understand how the 

community (local government staff & politicians, property owners, 

stewardship sector) use or expect to use ecological services.  

The natural commons are features of a watershed (creekshed) that can be 

used / enjoyed by all residents and property owners for social, aesthetic and 

economic purposes.   

A social contract exists: The community can expect the natural commons to 

be maintained and managed.  EAP informs communities about the condition 

of their natural commons, investment that has been made, and the value of 

the land underlying natural commons. 

STRATEGY / AUDIENCE 

Work with community (stewardship sector, property owners, politicians, 

businesses, external funders, professionals working in local gov’t context)  

Describe the uses (package of ecological services) the community draws 

from the natural commons: EAP focuses on the stream (as defined in the 

Riparian Areas Regulations Act) 

Calculate the financial investment made (if any) in the creekshed or reaches. 

Assess condition of the hydrology by applying Water Balance Methodology 

Acknowledge TEV (Total Economic Value); reference and use concepts of 

worth applied to the both natural commons and constructed commons. 

Analysis based on entire creekshed ecological system – because lasting 

management (enhancement) would not be successful unless based on a 

whole system perspective and strategy. 

DELIVERABLES 

Creekshed profile, includes perceptions of risks and opportunities; 

Water Balance Methodology analysis of the condition of the hydrology; 

Calculation of the worth of the creekshed based on community investment; 

and,  Statement of the value of the land in the commons asset zone 

What a ‘Package 

of Ecological 

Services’ Means 

A creek comprises the 

stream corridor and the 

riparian zone.  Both 

support ecological systems. 

The creek itself is a 

hydrologic system.   

The surrounding zone and 

interrelated ecological 

systems work with the 

hydrology to provide a 

range of ecological services 

and aesthetic uses. 

 

From a human 

settlement point of 

view, a stream is an 

amenity that can be 

enjoyed in association 

with parks, greenways 

and trails.  Streams are 

used to convey drainage 

and peak runoff during 

rainstorms. 

A stream may support 

salmon and trout; it is a 

landscape feature; it is 

part of the urban 

woodlands, harbours 

heritage trees and nesting 

sites; and it can be used 

for outdoor classroom 

activities, walking, 

jogging, cycling, wildlife 

viewing, etc.   
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TABLE 6: 

10 Key Messages to Remember about EAP 

 

  
1. Every urban creekshed 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 a number of services 

desired by communities. 

5. EAP deals with real numbers which practitioners 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 and adjacent set-back area. 

7. View choices through the worth lens if the goal is to 

motivate communities to implement strategies that 

restore creekshed function. 

8. Both the record of expenditures for maintenance and 

management (calculation of worth) and the financial 

value of the natural commons asset calculation 

provide information about ecological (natural) assets that 

can be included in local government financial planning 

and Asset Management Strategies and Plans. 

9. Taking action depends on what a community thinks the 

creekshed 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? 

EAP focuses on worth 

rather than dollar value 

specifically. 

EAP emphasizes social 

rather than financial 

values. 

EAP employs one financial 

valuation process - that is, 

calculation of the land 

value of the natural 

commons asset.    

In the case of a stream, this 

is the ribbon of land 

underlying the stream itself 

and the adjoining set-back 

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 natural 

commons asset 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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Application to Kilmer Creek Realignment 

DNV retained Kerr Wood Leidal Ltd, consulting engineers, to carry 

out a feasibility study “for the daylighting and relocation of Kilmer 

Creek to the west side of Fromme”. The preliminary design identified 

benefits that might be obtained with realignment “over leaving the 

creek in its current alignment”. 

Three benefits were identified: reduced flood risks for several parcels; 

connection of fish spawning habitat from Hastings Creek confluence 

up to Wellington Drive; and, potential property value increase. 

 

Primary Analytical Question: EAP considers how the worth of 

Kilmer Creek as an ecological system or natural commons may be 

affected by the realignment of a portion of the stream in conjunction 

with the redevelopment of Argyle Secondary School. The primary 

analytical question is this:  

What impact does the stream as an ecological system 

(as a natural commons) have on neighbourhoods and 

nearby residential parcels; and, does the stream 

influence the utility and financial value of parcels? 

The results of the EAP research and analyses are presented in the 

next five sections. The EAP findings place the realignment objectives 

for Kilmer Creek in the context of the entire creekshed and present 

social and financial considerations associated with the potential 

changes in land use. 

 

Understanding the ‘Worth’ of Kilmer Creek: Worth is both a social 

and financial concept. The realities of ecological uses, social contract, 

fiduciary duty of institutions and the assessed value of residential 

parcels contribute to a more complete understanding of the 

importance of the stream (as defined in the Riparian Areas 

Regulations Act) as a natural asset.  

All of these variables may influence the current opportunity to realign 

a portion of Kilmer Creek and restore some riparian functions as 

School District 44 redevelops Argyle School and the surrounding site.   

All of these variables are considered in the process of the EAP 

analyses reported herein. 

A Creekshed 

Perspective 

The EAP approach looks 

at the entire system at the 

catchment or creekshed 

scale. A creekshed is a 1st 

order stream. EAP 

reviews historical land 

use impacts and ascribes 

changes to the overall 

hydrology. 

The technical focus of 

EAP is on creekshed 

hydrological conditions 

and the dependent 

ecological (water 

balance) services thus 

provided. These services 

sustain natural systems 

and human settlement. 

The Water Balance 

Methodology is the 

analytical tool.  

The social focus of EAP 

observes the uses that 

residents and community 

make of local ecological 

services which are drawn 

from the natural 

commons assets. EAP 

looks at the history of 

intervenor initiatives. 

This helps understand 

human nature: “what is 

this worth to me / us?” 

Taking action ultimately 

depends on what the 

community thinks a 

creekshed is worth (i.e. 

value in use). 
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Ecological Services of Kilmer Creek: The EAP research included a 

reconnaissance survey to identify and document ecological services. 

Eleven locations in Urban Upper Kilmer are highlighted on Map 3 

below, and described in Appendix A. 

 

 

 

 

 

 

Map 3 
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PART B  

EAP Applied 
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Scope of Step One 

Application of EAP involves five steps. In Step One, Creekshed 

Profile, we describe the urbanized and non-urbanized reaches of 

Kilmer Creek. Map 4 illustrates the various proportions of each. 

This review captures information about hydro-technical, ecological, 

and social conditions of the creek (or stream, as defined in the 

Riparian Area Regulations). It takes into account the timeline of 

probable redevelopment in the creekshed; and summarizes 

reported risks and opportunities associated with maintenance and 

management of the creekshed. 

 

Creekshed Context: Kilmer Creek is part of the Hastings Creek 

watershed.  The distance from the headwater boundary on Mount 

Fromme to the confluence with the Hastings Creek main channel is 

reportedly about 4500m. 

The portion of the stream in the urban area is about 1158 metres, 

which is 26% of the entire length.  

The longer portion - 74% - flows through the forest on the slopes of 

Mount Fromme. Based on area, about 65% of the creekshed is 

undeveloped. 

 

Land Use and Current Conditions:  Intensifying impacts of 

urbanization during the past century in the DNV are well known.  In 

the Lynn Valley area, land development has moved up the mountain 

slopes and altered the natural drainage (water pathways).   

In recent decades recreational uses have increased, resulting in 

unspecified impacts in the non-urban portion of creeksheds such as 

Kilmer Creek.     

As a result of decades of land use decisions, the stream in the 

urban area has lost 286 metres of riparian zone to subdivision and 

development primarily from 1940 to 1980. This area, Lower Kilmer, 

is shown in green on Map 2.   

Upper Kilmer, depicted in yellow has retained much of its riparian 

features and services. 

Map 4    
Kilmer Creekshed 

Step One: Creekshed Profile 
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Maintenance & Management (M&M) 

Since the early 1990s, measures to improve maintenance and 

management of streams have been supported by provincial 

legislation, Riparian Areas Protection Act and Regulations, as well as 

by the DNV community through streamside protection policy and 

bylaws. 

More recently, DNV has integrated maintenance (prevent 

degradation) and management (enhancement) of stream systems 

into the operational strategies for each department (i.e. environmental 

services, engineering, parks and planning).  These measures are 

listed in the sidebar. 

In addition to a policy and regulatory framework, DNV is collaborating 

with the North Shore Mountain Biking Association and the community 

to plan and carry out maintenance and management of trails in the 

non-urban portion of Kilmer Creekshed. (2015 and continuing). This 

work helps prevent degradation of the stream’s riparian area. 

 

Stream Morphology and Current Conditions: Since the 1960s, 

intensifying urban development has moved up the slopes of Lynn 

Valley. The water pathways of streams such as Kilmer Creek have 

been altered in both the non-urban and urban areas.   

In the mid-1960s, and in order to expedite urban development, the 

Kilmer Diversion was constructed to intercept peak flows in Kilmer, 

Thames and Coleman Creeks and divert the water directly to Lynn 

Creek.   

This example of land use expediency has required considerable 

maintenance in recent years.  

As housing and infrastructure approach 60 years of age in this area 

of Lynn Valley, the prospects of major capital outlays to maintain or 

alter (infrastructure) functions in the Hastings Creek watershed will 

become pressing. (Communication with DNV and refer to N. Paige, 

P. Lilley, D. Matsubara & N. Tokgoz, 2013).   

DNV Policy and 

Regulatory 

Framework for 

Integrated 

Maintenance & 

Management of 

Stream Systems 

Streamside protection 

policy and regulation in 

Part Two, section 9 of the 

DNV Official Community 

Plan (OCP). 

Protection of the natural 

environment in 

Development Permit Area 

Regulation (Schedule B of 

the OCP).   Plan adopted 

2011 and revised 2018. 

Integrated Stormwater 

Management Plan (ISMP) 

framework approved 

June 2017. 

Climate Change 

Adaptation Strategy (July 

2017). 

Development Services 

Bylaw 1845 revised 2017. 

Parks and Open space 

Strategic Plan, 2012. 

Environmental Protection 

and Preservation Bylaw, 

1993 
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The significant impacts of infrastructure and land use development on 

the functioning condition of Kilmer Creek in the urban area include: 

 Loss of riparian zone due to development to edge of the stream; 

 Loss of permeable surfaces, soils and vegetation in the creekshed 
(local catchments); 

 Alteration of flows of several Lynn Valley streams with the 
construction of the Kilmer Diversion in the 1960s. 

 Loading the stream with runoff via drainage infrastructure; 

 Channelization and limited areas for freshet and runoff dispersal; 

 Placing the stream in culverts; and 

 Blockage of fish passage and degrading of habitat. 

Loss of the riparian zone decreases the capacity of the stream to 

provide ecological services that contribute positively to climate 

change adaptation. 

 

Argyle Secondary School: Redevelopment planning by School 

District 44 for Argyle School and the surrounding site has created the 

opportunity to assess the feasibility of daylighting, relocating and 

restoring Kilmer Creek from the driveway at Cousteau School south 

to its confluence with Hastings Creek.   

 

Impact of Activities in the Upper Reaches: Human uses also 

have altered Kilmer Creek in the non-urban segment which flows 

down from Mount Fromme.   

Published in February 2015, the District of North Vancouver Fromme 

Mountain Trail Environmental Assessment (Diamond Head 

Consulting) noted that due to high rainfall volumes “the greatest 

environmental risk observed is a change in natural waterflow 

patterns.” And, extensive increase in mountain biking and 

recreational uses has contributed to these changes. The significant 

impacts in the non-urban catchment of Kilmer Creek include: 

• Damage to the riparian areas of the stream (scouring, exposure 
of root systems and loss of vegetation); 

• Channelization of paths due to increased surface flows; 

• Soil compaction in the riparian zone; and 

• The stream becoming overburdened with woody debris due to 
accelerated flows both off-channel and in the stream corridor. 

Because the stream system and land uses share the creekshed, the 

EAP analytical process recognizes and investigates their interaction.   
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Kilmer Creek by the Numbers 

The creekshed area is reportedly about 1.2 km² (Kerr Wood Leidal 

2019). Channel flow travels over a distance of between 4 and 4 ½ km 

from its headwater origins to the confluence with Hastings Creek.    

Kilmer is a tributary of the Hastings Creek watershed system, which 

has an area of 7.1 km² and a length of 23 km (according to the Pacific 

Streamkeepers Federation). 

The EAP analysis looked at the Kilmer creekshed in two parts: non-

urban and urbanized.  

The non-urban catchment lies above the nearest point of the stream 

to the end of Braemar Road East.  

The urban catchment is the stream segment stretching southward 

from Braemer Road East to the confluence with Hastings Creek. 

 

Urban Portion of the Creekshed: The EAP analysis considered the 

urban catchment in two parts, Upper Kilmer and Lower Kilmer. 

Upper Kilmer is the stream between Braemar Road East and the 

driveway (north side) to Cousteau School (entry from Fromme Road). 

Lower Kilmer is the stream from Cousteau School to confluence with 

Hastings Creek. 

 

Kilmer Creek Statistics 

Non-Urban versus Urban Reaches 

Non-urban length = 3345 m, which is 74% of total stream length 

Urban length = 1158 m, which is 26 % of total stream length 

Upper Kilmer Urban (75% of urban reach) 

Length = 872 m 

Riparian area = 28,776 m² based on using 3m stream width  

plus 15m setback on 2 sides 

Lower Kilmer Urban (25% of urban reach) 

Length = ~286 m 

Riparian area = nil 

Conversations 

with Community 

Members Yielded 

Insights 

From the point of view of 

the community, Kilmer 

Creek provides risks and 

rewards. 

 EAP researchers had 

conversations with 

property owners and 

three realtors chosen 

randomly. The latter had 

two or more decades of 

experience dealing with 

Lynn Valley properties. 

Privacy for owners of 

nearby parcels was 

identified as the most 

recognized value of the 

stream in Upper Kilmer.  

The history of the stream 

is known by many. 

Problems of flooding and 

property damage usually 

were stated as risks. The 

realtors expected the 

stream to have a negative 

influence on the financial 

parcel of parcels. 
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Channel Alignment through Argyle School Property:  The 

current plan for redevelopment of the Argyle School site presents 

DNV with an opportunity to daylight, realign and restore the riparian 

zone of Kilmer Creek in an area where, currently, no riparian zone 

exists.   

DNV hopes the restoration will meet water balance objectives set out 

in the plans and regulations listed previously in the sidebar for M&M. 

The DNV Environmental Protection and Preservation Bylaw, and the 

Environmental Protection and Streamside Protection Development 

Permit Areas apply.  

    

Residential Parcels Selected for the EAP Analysis:  In 

applying EAP, the analyses of land value looked at a sample of 159 

parcels in the urban portion of the Kilmer creekshed.  Of the 159, 

School District #44 owns two large parcels.  Due to their status as 

institutional parcels, these were excluded from the analysis. 

Map 5 on the following page depicts parcel locations. They are 

highlighted in orange. Below the map is a summary table for ease of 

reference. For the 159 residential parcels, the breakdown by category 

is summarized below: (note: 2 School Dist. 44 properties omitted) 

 

Number of parcels that abut the stream – that is, a portion 
of each parcel is in the ‘natural commons’ area.  

Note: This total also includes some parcels that border a 
natural area that, in turn, abuts the stream. 

 

 54 

Number of parcels that are located well away from either 
the stream or a streamside natural area 

Note: Not all of these parcels are shown on Map 5. 

 

105 

 

Upper Urban Kilmer refers to parcels north of (above) Croft Road. 

Lower Kilmer parcels are south of (below) Croft Road. However, 

three parcels just below Croft Road on the Cousteau School site abut 

riparian area and are included in the Upper Kilmer sample.      

The remainder of the creekshed, called the non-urban area, is 

situated uphill (or north) of Braemar Road East.     

In Upper Kilmer much of the riparian zone has been retained, thus 

supporting proper functioning conditions in the stream.   

In Lower Kilmer the opposite conditions prevail.  Of the 286 metres of 

stream below Croft Road, two thirds is in culverts. There is no riparian 

area in this segment of the stream.  

Social Contract 

Responsibilities 

and Balancing of 

Objectives  

Step Three of this report 

addresses the worth of 

Kilmer Creek as a 

‘natural commons’. The 

proposed day-lighting 

and realignment is a case 

where ‘constructed 

commons’ and natural 

commons objectives can 

be balanced.   

School District #44 is an 

‘institutional commons’ - 

a form of constructed 

commons.  As is the case 

with the entire 

community, it shares 

implied social contract 

responsibilities to protect 

stream functioning 

conditions. 

Natural 

Commons Asset… 

…comprises the ribbon of 

land which is the stream 

at a nominal 3 metres 

wide plus the 15 metre 

set-back on each side of 

the stream as required 

under regulation. 
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Sample Description  
(orange parcels on map above) 

Average 
Land Value 

Average Land 
Area (m2) 

Average Land 
Value per m2 

N = 68 non-abutting parcels in 
Lower Urban Kilmer 

$1,162,285 612 (m²)  ~$1,900 

N = 18 abutting in Lower Kilmer $1,103,111 669 (m²) ~$1,649 

N = 37 non-abutting parcels in 
Upper Urban Kilmer 

$1,250,888 921 (m²) ~$1358 

N = 36 abutting in Upper Kilmer $1,196,399 976 (m²) ~$1226 

 

Map 5 
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Conclusions: Based on a review of the data for the 159 residential 

properties, an overview of conditions in Lower Kilmer versus those in 

Upper Kilmer is presented below: 

 

Lower Urban Kilmer  

 

 

Conditions 

Subdivision took place before policy and 

regulation for streamside protection existed.  Of 

the 18 abutting parcels all were developed prior 

to 1986; eight before 1964. 

 

Effect 
The riparian zone has been replaced by 

development.  Two thirds of the stream length is 

in culverts. The average value of most abutting 

parcels is less than for non-abutting parcels. 

Upper Urban Kilmer 

 

 

 

Conditions 

Two thirds of the subdivision took place after 

streamside policy and/or protection regulation 

took effect.  Of the 36 abutting or adjacent 

parcels, 23 were developed in 1990 or later.   

Due to morphology, some areas near the 

stream are not suitable for development. 

 

 

 

 

 

Effect 

Most of the riparian zone has not been 

developed.  About 11% of the stream length is 

in culverts.   

• 36 abutting or adjacent parcels have an 

average area of 976 m².  

• Average land value of these parcels is 

about $123,000 higher than for similar 

parcels in Lower Kilmer.  

• The average value per m² is $307 lower.   

The smaller average parcel size – 669 m² in 

Lower Kilmer - contributes to this outcome. 

Read Step Five, Impact of the Stream on 

Property Values, to learn more. 

 

 

 

 

Riparian 

Integrity –      

A Perspective 

Of all of the tributaries, in 

the Hastings Creek 

watershed, Kilmer Creek 

has the most intact 

riparian areas.  

The upper section of the 

creek is contained within 

a ravine and upstream 

sections of the watershed 

were developed after 

stream setback 

requirements were 

enacted.  

However, the lower 

sections of the creek 

(below Fromme Rd) have 

been channelized through 

yards and lack riparian 

vegetation, and the creek 

has been culverted under 

Argyle School. 

Source:  Hastings Creek 

Watershed Ecology and 

Hydrotechnical Report, by 

Raincoast Applied 

Technology and Kerr Wood 

Leidal Associates Ltd, 2013. 
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Scope of Step Two 

Application of EAP involves five steps. In Step Two, Creekshed 

Hydrology, we present a synthesis of research reports that have 

been commissioned by DNV during the past decade. The purpose 

herein is simply to identify noteworthy highlights that have relevance 

to the EAP analysis. 

 

Creekshed Planning and Analysis Framework: Listed below 

are reports that address hydrological and ecological conditions of 

streams in the Lynn Valley area: 

1. Technical Memorandum, Kerr Wood Leidal, May 2019 

2. Climate Change Adaptation Strategy,  DNV, July 2017 

3. Integrated Stormwater Management Plan (ISMP) is currently 

under development; framework has been approved by Council 

4. A Watershed Blueprint for Hastings Creek: Creating the Future in 

the District of North Vancouver, Partnership for Water 

Sustainability in British Columbia, 2013 

5. Hastings Creek Watershed Ecology and Hydrotechnical 

Assessment, Raincoast Applied Ecology & Kerr Wood Leidal, 2013 

6. Hastings Creek Watershed Stormwater Report, Morrison 

Hershfield Ltd, 2013 

Read together, these reports paint a comprehensive picture of 

conditions in Hastings Creek as a whole, as well as in the Kilmer 

Creek tributary. The catalyst for these investigations was the plan for 

developing the Lynn Valley Town Centre. It was the Opportunities 

Assessment in 2013 (reference #5) that first presented the vision for 

restoring the Kilmer Creek tributary channel in conjunction with (then 

future) replacement of Argyle Secondary. 

 

Town Centre Context: The Hastings Creek watershed, which hosts 

Kilmer Creek, was evaluated extensively in connection with the Lynn 

Valley Town Centre planning process.  The findings subsequently 

influenced the District’s Integrated Stormwater Management Plan 

process, the Climate Change Adaptation Strategy, the Development 

Services Bylaw, and other policy and regulations. 

 

Step Two: Creekshed Hydrology 

Kilmer Creek -   

An Overall 

Perspective 

Kilmer Creek is a small 

stream with a “catchment 

of about 1.2 km² of which 

approximately 65% is 

undeveloped.”  

For most of its 4 to 4 ½    

km length, the stream has 

a steep gradient of 7 to 10 

degrees.  

The general morphology 

of the stream system 

indicates that its riparian 

zones are critical to 

maintain the stream’s 

functioning condition. 

Source: May 2019 

Technical Memorandum  
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Goals/Objectives for Drainage Management 

DNV District Council approved revisions to the District’s Development 

Services Bylaw 8145 in 2017.  Section 4 of the bylaw covers 

application of the water balance methodology to manage hydrology 

where development or redevelopment is planned.  

Broadly, the DNV goals and objectives for drainage management are 

as listed in the sidebar. 

 

Maintenance and Management (M&M) in the Urban Zone: 

The challenges for maintenance (prevent degradation) and 

management (enhancement) of Kilmer Creek are well known. As in 

the case of all streams, the quality of the stream hydrology or 

functioning condition depends heavily on the riparian environment.   

In the Lower Kilmer section, there is no riparian zone. Thus, the 

stream has less capacity to provide ecological services, including 

attenuation of flooding that may occur during major storm events. 

 

Maintenance and Management (M&M) in Non-Urban Zone: 

While the non-urban zone of the stream hosts riparian areas 

throughout, it has been degraded by historical uses: logging, skid 

roads, access roads and utility alignments. The more recent impacts 

of recreational uses, including mountain biking are being addressed 

in part by increased, community based M&M. 

In November 2014, a major flooding event occurred in the Kilmer 

system. The flooding was caused entirely by debris flows from the 

non-urban reaches which migrated downhill and plugged culverts. 

Clogging of the Kilmer Diversion pipe at the west end of Kilmer Road 

was a major contributor to overland flows in the urban area.    

A selection of photos is included on the next page to show what the 

flooding looked like. 

Currently, DNV and other funders are supporting improved 

maintenance of recreational trails in the forested areas of Kilmer and 

other streams.  In addition to improving and maintaining the condition 

of trails, this work may help damaged riparian areas to restore 

themselves.   

Development 

Services Bylaw 

states that… 

Land drainage designs 

that protect or replicate 

natural water balance 

(that mimic the balance of 

pre-development 

hydrological processes – 

interception, 

evapotranspiration, 

infiltration and runoff) 

are considered to be best 

management practices by 

the District. Disruption of 

natural water balance 

through urban and 

suburban development 

will be avoided. Drainage 

design should achieve the 

following goals: 

 

Goal 1 - Preserve, 

respect, incorporate and 

improve natural capital 

and habitat. 

Goal 2 - Maintain water 

balance through 

management of surface 

water and groundwater 

resources. 

Goal 3 - Reduce risk to 

persons and property. 
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Gravel and sediment deposition along the Argyle school building 

Creek channel overflow and boulder deposition at Cousteau school

Creek channel undermining, bank failure and washout 

Kilmer Creek Flooding 

in November 2014 
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Proposed Realignment of Kilmer Creek 

The photo overlay included below as Map 6 illustrates the existing 

alignment from the Cousteau School entrance driveway (which is 

opposite Croft Road), through private property, and then underground 

to the south border of the Argyle Secondary School site. The parcels 

highlighted in orange are the subject of the EAP analysis. The stream 

corridor is denoted in blue. 

The concept plan for creek realignment is to create a riparian zone 

bordering the Cousteau site along the west side of Fromme Road. At 

the intersection with Frederick Road, the stream would be conveyed 

in a box culvert under Fromme Road. 

Along the east side of Fromme Road, and through the Argyle school 

site, the stream is enclosed in a pipe.  Emerging plans for this area of 

the redevelopment include creation of a small riparian area along one 

channel bank. The connection to Hastings Creek to the south of the 

Argyle School parcel would remain in a culvert. 

 

 

 

Restoration of 

Riparian Zone 

The proposed restoration 

in Lower Kilmer would 

partially re-establish a 

riparian zone and its 

ecological services. 

Pending downstream 

Phase 1 channel length 

(adjacent to Argyle) is 

about 81 metres with a 

small riparian area which 

reflects the more 

significant increase. 

The proposed upstream 

Phase 2 channel length 

(adjacent to Cousteau) is 

about 52 metres with a 

very limited riparian 

area. 

The addition of a riparian 

strip (zone) along the 

Cousteau School parcel 

frontage would increase 

the total riparian area in 

the urban portion of 

Kilmer Creek as follows: 

5 metres width=1.0% 

9 metres width = 2% 

15 metres width = 3% 

Proposed changes would 

extend fish passage and 

habitat into Kilmer Creek 

once again.  

Map 6 

creek presently 
piped under 
school buildings 

pending 
Phase 1 

daylighting 
location 

proposed 
Phase 2 

realignment 
location 
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Beneficial Impact: The following tables indicate the potential impact 

of adding riparian functions to the existing 28,776 m² in the urban 

area of Kilmer Creek. 

Potential increase in total riparian area (urban portion) 

1.  Cousteau School parcel frontage – 52 metres 

     If add 5m wide riparian area           Increase of 275 m² - about 1% 

     If add 9 m wide riparian area Increase of 500 m² - about 2% 

2. Argyle School parcel frontage – 81 metres 

     If add 3m riparian area Increase of 300 m²  - about 1% 

     If add 5 m riparian area Increase of 500 m²  - about 2% 

 
 

Urban Catchment South of Croft Road  

 

Conditions 
Currently, the urban catchment south of Croft Road lacks riparian qualities.             

Existing culverts carry 2/3 of the stream segment and prevent fish passage. 

Two stormwater outfalls enter this segment of the stream. 

 

 

Effect 

There are no ecological services that benefit intrinsic nature: 

 The stream offers no neighbourhood identity or aesthetic values.   

 The stream’s ecological potential is wasted.  

 Conveyance and watershed continuity are the remaining functions. 

Cousteau and Argyle Schools 

 

 

Conditions 

Realign Kilmer Creek along the Costeau School parcel (for 52m) and Argyle School 

frontage along Fromme Road (for 81m); daylight the stream and re-establish the 

riparian environment.  

 

 

 

 

Effect 

52 metres or more of the stream with increased riparian area would be restored: 

 Recognize Kilmer Creek as an ecological system. 

 Improve conveyance and infiltration capacity of the stream. 

 Remove the stream channel from 6 transected parcels. 

 Reduce the portion in culverts by approximately 100 metres. 

 Restore aesthetic features providing green buffer, neighbourhood landmark, 

alignment for pathways, extension of urban forest, opportunity for bio-sciences 

field studies. 

 Restore habitat for fish and animals, allow fish passage into Kilmer Creek system. 

 Increase the riparian zone by ~275 m² or more. 
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Scope of Step Three 

Application of EAP involves five steps. In Step Three, Worth of 

Kilmer Creek as a Natural Commons, we elaborate on the 

‘commons concept’ and why it is the lynch-pin for EAP analyses. This 

sets the stage for the related concept of ‘worth’, how it is measured, 

and how it is determined for the Kilmer creekshed. 

 

 

 

 

 

 

 

 

The Commons Concept: As defined in the Riparian Areas 

Regulations Act, a stream system such as Kilmer Creek is a natural 

commons.  A natural commons has a corollary, the constructed 

commons.  Ecological services are described in the sidebar. 

EAP uses the concept of the commons to refer to those assets and 

services which all residents and property owners jointly may access.  

Here, ‘use’ refers to the services drawn from the natural (ecological) 

asset and enjoyed.   

Communities rely on streams to intercept, detain and infiltrate rainfall, 

to convey discharges from storm sewers, and to recharge aquifers. 

Streams may be aesthetic features in parks; and provide alignments 

for trails and greenways.  Streams also provide privacy, noise 

reduction and beauty for nearby properties. 

The ecological services of streams support the intrinsic needs of 

nature, including aquatic and terrestrial life. Streams are a key part of 

natural drainage or water pathways. Streams may have a positive, 

negative, or neutral influence on parcel (land portion of properties) 

values. 

Step Three: Worth of Kilmer Creek as a Natural Commons 

Natural 
Commons and 
Ecological 
Services 

Natural assets can 

support climate change 

adaptation strategies - 

“measures that increase 

the resilience of 

communities to the 

impacts of climate 

change” (Primer on 

Climate Change and Asset 

Management, 2019).   

Small stream systems, 

which are part of urban 

land use in DNV, may be 

maintained and managed 

to avoid costly 

remediation as more 

frequent storms increase 

volumes of surface water 

flows.  

These and many other 

uses depend on a stream 

having adequate 

functioning condition as 

an ecological system.  

In short, the community 

uses the ecological 

services of streams and 

expects the services to be 

available in the future to 

support community well- 

being and property 

enjoyment.   
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Upper Urban Kilmer Creek 

Map 7 below illustrates the creek alignment between Cousteau 

Elementary School and Braemar Road East, which is the effective 

boundary between the urban and non-urban reaches.  

The boundaries of the riparian corridor are outlined in blue. The 

parcels highlighted in orange are part of the samples used for the 

EAP analysis. Refer to the Map 5 on page 29 to see the location of 

all abutting and adjacent parcels included in the analysis. 

 

Constructed 

Commons 

Constructed commons 

assets and services are 

familiar as roads, 

drainage systems, potable 

water systems, sanitary 

sewers, and so on.  

Institutional commons 

such as fire protection 

services and schools are a 

related kind of commons.  

Expenditures required for 

maintenance and 

management of 

constructed and 

institutional commons 

assets and services 

appear in local 

government budgets and 

financial statements as 

well as those of 

institutions.  

Similar financial records 

for natural assets rarely 

are available. There is no 

line on a property tax bill 

identifying expenditures 

for ecological services, 

nor is there a description 

of those services. 

Map 7 
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How is Worth Measured?  

The EAP Methodology provides two measures of the worth of a 

natural commons such as a stream.  These are: 

 Investment made by the community in M&M; and 

 The financial value of the natural commons asset which is the 

assessed value of the portion of the land underlying the stream 

corridor.  This is land in the set-back area plus the width of the 

stream itself. 

These are collective measures because the ecological services of the 

stream are available to all residents and parcel owners in the 

community.  Worth of land refers to more than financial value (see 

Royal Institute of Chartered Surveyors Handbook).    

 

Financial Value versus Worth: Financial value is the price paid 

at a point in time; whereas worth is the individual’s or community’s 

perception of the utility (personal and collective) of a parcel or several 

parcels - for example, the community finds it worthwhile to acquire 

land for parks, schools, conservation of natural areas and other 

collective uses.  Typically the acquisition of the land is priced at 

current market rates or these rates are used to calculate discounts or 

other financial variables. 

Recognition of Worth, Or Not: In the lower half of the Kilmer Creek 

urban area drainage, pre-1980s subdivision treated the stream as an 

obstacle to be managed.  Its’ worth was not recognized.  Some 

houses were built within a few metres of the stream.  In some places 

the stream was placed in a culvert to enable land development.  For 

about 285 metres north of its confluence with Hastings Creek, Kilmer 

Creek lost nearly all of its riparian area to urban development.  

Consequently, the stream has offered very limited ecological 

services. 

However, in the 870 metres north of Croft Road (starting near the 

Cousteau School driveway entrance), the stream has retained much 

of its riparian zone and typical morphology.  Of course, nearby 

residential and infrastructure development has installed impervious 

surfaces and changed the natural water pathways in the catchment.  

At the same time, streamside protection bylaws and environmental 

services oversight have helped protect the proper functioning 

condition of the stream.   

In Step Five of this report, we analyze the influences that the 

ecological services of the stream in a proper functioning condition 

may have on assessed values of residential parcels. 

The Worth of 

Kilmer Creek 

“Of all tributaries (in the 

Hastings Creek 

watershed, upper Kilmer 

Creek has the most intact 

riparian areas because 

the upper section of the 

creek is contained within 

a ravine and upstream 

sections of the watershed 

were developed after 

stream setback 

requirements were 

enacted.  

“However, the lower 

sections of the stream 

(below Fromme Road) 

have been channelized 

through yards and lack 

any riparian vegetation, 

and the creek has been 

culverted under Argyle 

School.” 

 

Source: Hastings Creek 

Watershed: Ecology and 

Hydrotechnicl Report, 2013. 

Prepared for the DNV by 

Raincoast Applied Ecology 

and Kerr Wood Leidal. 
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Calculating the Worth of Kilmer Creekshed 

The community uses a number of ecological services provided by the 

creekshed - for example:  

 Trails on Mount Fromme in the non-urban area of the creekshed 

are used extensively for recreation.   

 DNV storm sewer system directs five outfalls into Kilmer Creek.  

 In the Upper Kilmer urban area, a number of residential parcels 

enjoy privacy, natural landscape, and the tranquility provided by 

the stream and its riparian zone. 

During the past two decades the community has made a number of 

investments in the Kilmer Creekshed.  Due to historical uses that 

overlooked the functioning condition of the stream, some of these 

investments were for remediation of threats and damages in both the 

urbanized and non-urbanized areas.  

 

Recognition of the Role of Natural Assets: Since 2010, DNV 

policy and strategy activities related to natural commons assets have 

expanded.  This increased concern reflects streamside protection and 

environmental services objectives in official plans and departmental 

budgets as well as recognition of the role of natural assets in core 

services including drainage, parks and recreation, climate change 

adaptation, and conservation of ecological services. This strategic 

direction requires integration of departmental plans and 

operational objectives.   

 

Investment in Riparian M&M: DNV recognizes that the scope of 

M&M of the condition of the stream is very challenging.  For example, 

DNV provides grant funding ($465,000 since 2015) to the North 

Mountain Bike Association (NSMBA) for trail maintenance and 

improvement which includes a large trail network on Fromme and 

Seymour mountains.   

A small portion of this work affects Kilmer Creek and helps to protect 

riparian zones from off-trail wandering. The Association has raised 

about $2 million for this work during the period 2014 to 2019. 

Other intervenors undertake tasks to maintain the functioning 

condition of north shore streams including those in the DNV - for 

example, the Pacific Streamkeepers Federation and North Shore 

Streamkeepers Society carry out monitoring and enhancement 

projects related to fish habitat. 

 

M&M Defined 

 ‘Maintenance’ means 

prevent or avoid 

degradation.  

‘Management’ means 

improve the condition of 

ecological assets. 

Holistic M&M refers to a 

whole-system, water 

balance approach that 

understands how water 

reaches a stream. 
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Scope of Step Four 

Application of EAP involves five steps. In Step Four, Financial Value 

of Kilmer Creek as a Natural Commons, we build on the concepts 

of the natural commons and the constructed commons.  The 

commons are assets that provide services which support quality of 

life and property enjoyment; some of these are core or ‘essential’ 

services expected by residents and parcel owners.  

As defined earlier in the report, Kilmer Creek as a natural commons 

refers to the stream and adjoining riparian area.  Under regulation it is 

the stream at 3 metres width and 15 metres set-back on each side. In 

reality, nearby land conditions also contribute to the quality of the 

stream system as a Natural Commons Asset (NCA). 

 

Road Map for Step Four: The discussion has four sections: 

Section Heading Scope of Discussion 

 
How the Community 
Uses the Services of 
Kilmer Creek 

First, identifies three categories of 
community use. 

Then, assesses each on a scale of 1 to 
5 as a qualitative measure of capability 
to provide ecological services. 

Community 
Investments in the 
Kilmer Creekshed 
During the Past Decade 

Identifies three categories of investment 
and catalogues them. 

Determines the average annual 
investment in the creekshed. 

 
Conceptual Framework: 
Determine the Financial 
Value of the Stream as 
a Natural Commons 

Presents a conceptual framework for 
the reader. 

This framework includes the notion of 
‘shared social interest’ and associated 
financial implications. 

 
Application of EAP to 
Calculate the Financial 
Value of the Kilmer 
Creek NCA 

Calculates the NCA metrics for Kilmer 
as unit values: per m2 and per metre. 

Reviews the methodology and 
describes how the NCA metrics were 
determined. 

 

A Perspective   
on the Natural 
Commons 

The community -

including residents, 

institutions and 

corporations - expects 

core commons services 

to be available to secure 

quality of life and 

property enjoyment.    

Step Four: Financial Value of Kilmer Creek 

As a Natural Commons 
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A Social Contract 

The quality and 

desirability of 

neighbourhoods are 

influenced considerably 

by the commons services 

available.  

An implied social contract 

exists.   

The terms are that core 

services would be 

supplied through 

commons systems; and, 

maintenance and 

management (M&M) 

would take place. 

 

PHOTO:  
Trailhead to forested creekshed 
at Braemar Road East. 
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What the Reader Will Learn in this Step Four: Key 

takeaways are summarized in the table below. This form of 

synopsis is a mind-map will help the reader remember that EAP:  

 

Defines a stream as an ecological system and a Natural 

Commons.  

Takes into account the history of land use in the watershed 

and the alteration of the stream’s functioning condition. 

Assesses the risks and rewards (benefits) associated with 

the stream’s condition in recent years. 

Describes the Maintenance and Management (M&M) 

activities and expense required to deal with the stream’s 

altered functioning condition.   

Introduces the Natural Commons Asset way-of-thinking 

and calculates the value of the natural commons of the 

stream as defined by the Set-back Zone (the stream width 

at 3 metres plus 15 metre wide set-back zones on each 

side as required by regulations). 

Uses BC Assessment data to find the approximate value 

of the NCA (Set-back Zone). Calculations consider the 

portions of parcels abutting (i.e. parcels that have some 

area in the Set-back Zone) or adjacent to (i.e. are within 25 

metres of the stream, but no area is in the Set-back Zone).   

In Step Five, the average financial value per m² of these 

parcels is compared to a sample of parcels similar in size 

and period of subdivision, which are distant from the stream 

and in the same neighbourhood. 

Makes the assumption that land occupied by the stream 

would be residential development if the stream did not exist. 

 

 

 

Financial Value 
of the Natural 
Commons 
Asset (NCA) is 
expressed as: 
 

$2900 per lineal metre; 

or  

$675 per square metre. 
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How the Community Uses the Services of 
Kilmer Creek 

EAP researchers reviewed examples of expenditures made to 

maintain and manage the Kilmer creekshed.  They also made field 

observations to describe uses of this natural commons system. 

These findings are summarized in the pages that follow. 

In the non-urban (forested) creekshed, the riparian zone is stressed.  

However, it supports habitat for vegetation and wild life; and, it 

functions as part of the natural drainage system. Recreationists use 

Kilmer Creek like many streams in DNV to access the extensive trail 

system on Fromme Mountain.  Visitors may be hikers, bird watchers, 

commercial dog walkers, mountain bikers and others.    

 

Impacts of Recreational Pursuits on the Creekshed:  Popular 

recreational pursuits such as walking, hiking and mountain biking can 

damage the riparian areas of streams because of off-trail wandering.   

As noted in Step Three, the North Shore Mountain Biking Association 

(NSMBA) has invested in trail maintenance and management.  For 

example, in 2017 the NSMBA invested an estimated 13,300 volunteer 

hours to maintain and improve trails in areas on Mount Fromme and 

Seymour Mountain.  This work helps protect riparian zones. 

DNV Statements of Financial Information show that DNV has granted 

to the NSMBA about $100,000 per year since 2015 for this work.  A 

small portion of this work involved the Kilmer creekshed. . 

 

Community Uses in the Urban Area of Kilmer Creekshed: 

The EAP methodology employs three categories to describe the 

community uses of the Kilmer Creek system in the urban area.  

These categories are: 

1. Ecological functions and support of land use infrastructure; 

2. Amenity values; and 

3. Influences on privately owned parcels and institutional parcels.  

Next, a series of charts illustrate the current capability of the stream 

and riparian area to provide ecological services for the above-listed 

uses.  These measures of capability are not precise or quantitative; 

rather, they are qualitative in order to show orders-of-magnitude. 

 

Parks &    
Open Space 

The District’s ‘Parks and 

Open Space Strategic 

Plan 2012’ identified 

walking and hiking as the 

most common park uses.   

The plan research noted 

that residents also 

wanted more trail 

connections (urban and 

non-urban). 

Mountain Biking 

Use by mountain bikers of 

trails on Mount Fromme 

increased almost six-fold 

from 2006 to 2016  

- Western Mountain Bike 
Tourism Association 
report 2016 Sea to Sky 
Corridor Overall 
Economic Impact of 
Mountain Biking   

The report calculates that 

$12.1 million in economic 

activity (2016) was 

contributed by North 

Shore mountain biking. 
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Category #1 - Ecological Functions and      

Support of Land Use Infrastructure: 

Upper Urban Kilmer: The riparian zone is largely intact - that is, 

development is set back at least 15 metres from the edge of the stream.  The 

following graphs depict observable stream conditions, as indicated in 

research by others as well as the EAP research team.   

A score of 5.0 indicates the Ideal (optimum normal) functioning condition.  

Less than normal scores suggest limited capacity due to morphology and / or 

degradation.   

The term water pathways refers to the amount of pervious surface in the 

surrounding catchment and the ability of rainwater to reach the stream 

through the soils. 

 

 

 

 

 

 

 

 

 

Lower Urban Kilmer: There is no riparian zone in the creekshed; and two-

thirds of the stream channel is enclosed in culverts.   There are no functions 

to provide habitat for wildlife and conditions protected by Riparian Areas 

Regulations.  Thus, scores are either zero (no function) or negative (liability). 

 

 

 

 

 

 

 

 

 

Upper 
Urban 
Kilmer  

For the reach 

above Croft Rd 

and extending 

north to 

Braermar Rd East  

Lower 
Urban 
Kilmer 

For the reach 

below Croft Rd 

and extending 

south to the 

confluence with 

Hastings Creek  

0 1 2 3 4 5

Conveyance of stormwater

Attenuation of flooding

Water pathways condition

RAR conditions

Habitat for wildlife

Ideal

-1 0 1 2 3 4 5

Conveyance of stromwater

Attenuation of flooding

Water pathways condition

RAR conditions

Habitat for wild life

Ideal
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Category #2 - Creekshed Support of Community General Amenities 

Upper Urban Kilmer: Although the 

riparian area provides a landmark 

access point for the trails on Mount 

Fromme, the stream itself is not part 

of the formal urban DNV trail system 

which passes through adjoining 

neighbourhoods.  However, the 

community uses a number of access 

points to the riparian zone for 

relaxation and recreational activities.  

The area shown in the adjacent photo 

is near Cousteau School. It has a lot 

of use by children.  

In the two charts below, the term ‘watershed tributary’ means that the stream in this area 

completes the ecological system. 

 

 

 

Lower Urban Kilmer: The lack of any riparian zone results in very low scores.   
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Category #3 - Creekshed Influences on     

Private Parcel Uses and Values 

Upper Urban Kilmer: Most owners of residential parcels that abut 

the stream (riparian zone) may enjoy uses that are unique to their 

location.  These include privacy (no neighbour on one side of the 

parcel), quiet, natural landscape, and there may be an uplift on parcel 

value, etc.  These are discussed in more detail in the next section. 

 

 

 

 

 

 

 

 

Urban Lower Kilmer: Because there is no riparian zone, no 

ecological services are available. EAP analysis of parcel values found 

that the assessments of parcels abutting the stream have lower 

average values compared to non-adjacent parcels. In its present 

condition the stream has a negative impact on parcel values.  
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Community Investments in the Kilmer 
Creekshed during the Past Decade 

The summary in Table 7 refers to known amounts for remediation / 

restoration works and creekshed enhancement since 2014. About 

$4.6 million has been expended to date. A further $3.2 million is 

budgeted for 2020. 

 

Total Creekshed Investment (2014-2020): The rough estimate 

of expenditures related to maintenance (or remediation) and 

management (or enhancement) of the Kilmer creekshed during the 

past 6-year period 2014-2019 is $3.6 million.  

The anticipated cost of the planned realignment of the stream is 

about $3.2 million in 2020. 

 

 

Investment in the Creekshed Share Amount 

Remediation and infrastructure upgrades 54% $3.60 M 

Enhancement (Kilmer realignment): (pending) 34% $2.30 M 

Enhancement (Kilmer realignment)  (pending) 12% $0.82 M 

Maintenance & enhancement in non-urban area1   0% $0.01M 

TOTAL INVESTMENT  ~$6.73 
million 

Average Annual Investment $1.12 million per 
year 

 
Notes: 

1The nominal amount of $10,000 (over 5 years) was used to recognize 

that a small portion of trail maintenance and enhancement work 

helps protect riparian areas of Kilmer Creek in the non-urban 

reaches. 
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TABLE 7 

Community Investments in the Kilmer 
Creekshed during the Past Decade 

 
 
 
 
Research 

 DNV, Debris and Geohazard Risk Control Assessment (2017) 

 DNV, Hastings Creek Watershed Hydrotechnical and Stormwater 
Infrastructure Assessment (2013) 

 DNV, Hastings Creek Watershed Ecology and Hydrotechnical Report (2013) 

 DNV, Fromme Mountain Trail Environmental Assessment (2015) 

 DNV and Partnership for Water Sustainability in BC,  A Watershed Blueprint 
for Hastings Creek (2013) 

 DNV, Hastings Creek Watershed Stormwater Report (2013) 

 DNV, Kilmer Creek Daylighting/Relocation Feasibility Study (2019) 

 
 
Public 
Processes and 
Plans 

 DNV, Creek Hazard Development Permit Areas (Official Community Plan 
2014) 

 DNV, Streamside Protection bylaw (OCP 2014) 

 DNV, Integrated Stormwater Management Plan (ISMP) Framework (2017). 

 DNV, Climate Change Adaptation Strategy (2017) 

 DNV, Parks and Open Space Strategic Plan, (2012).  

 DNV, Ramsey Worden Architects, Lynn  Valley Town Centre Public 
Realm and Design Guidelines (2015) 

 
 
 
 
 
Remediation, 
maintenance, 
enhancement   
(operations) 

 Maintenance/enhancement: In the period 2015 to 2019 the North Shore 

Mountain Bike Association, spent about $2 million ($400,000 annually) for 

maintenance and management (restoration and enhancement) of trail 

systems on Mount Fromme and Mount Seymour.   DNV was the source of 

$100,000 or more in 2015, 2016, 2017, 2018 and 2019. The nominal (5%) 

portion of $400,000 (about $20,000 annually for 5 years) was estimated to 

apply to work in the Kilmer Creekshed. 

 Remediation:  Flooding in 2014 in Kilmer and Coleman-Thames 

Creeksheds.  Immediate clean-up costs for DNV ($900,000); Kilmer 

portion of 2015 construction of debris basins and upgrades to culverts for 

Kilmer, Thames and Gallant Creeks was $1 million; grand total was $2.5 

million (Provincial and federal funding $1,683,366; DNV $816,684. 

 Remediation: Property damage in 2014 to Argyle School; cost was $1.2 

million for repairs (partial financial recovery came from Emergency 

Management BC). 

 Remediation: At least 20 parcels in the area had water damage.  

Remediation and repair costs totalled $512,000. 

 Enhancement:  Current plans to relocate and daylight portions of Kilmer 

Creek in conjunction with the redevelopment of Argyle School and site.  

The estimated costs of utility upgrades and riparian enhancement are 

$3.2 million. 

 Maintenance:  Annual expenditures to clean debris basins, deal with 

hazards in the creekshed, and maintain hard infrastructure.  Amount 

expended unknown. 
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Conceptual Framework:     
Determine the Financial Value of the Stream 
as a Natural Commons 

A riparian area is a natural commons which the community relies on 

for a number of ecological services.  Similarly, the community uses 

services supplied by both the constructed commons and institutional 

commons.   

The EAP methodology applies to streams with riparian area and 

some, or normal, functioning condition.  Application of the EAP 

methodology yields metrics for valuing the Natural Commons Asset 

(NCA). Map 8 illustrates the NCA and associated terms, and is a 

useful visual guide for the discussion that follows. 

 

Natural Commons Asset: The NCA is the portion of the stream 

defined by the set-back area required by streamside protection 

regulations. Often a NCA is augmented by contiguous natural area, 

parkland, water bodies, etc. 

A shared interest in the stream as a natural commons exists 

between the community (encompassing all parcel owners and 

residents) and owners of parcels which abut the stream (i.e. 

have a portion of the site in the Set-back Zone). 

 

Social Contract Expectation: Most uses of natural and constructed 

commons are core services.  Thus, there is a social contract 

expectation that maintenance and management (M&M) will take 

place to ensure that commons services will be available in the future. 

This implies that the assets are valued both socially and 

financially.  

 

Valuation of Natural Assets: Local governments are able to 

demonstrate maintenance and management of constructed commons 

assets and services in annual budgets and records of departmental 

expenditures.  Residents and parcel owners get information from their 

tax bills and property assessments about these financial outlays.   

In the case of natural assets, on the other hand, there is scant 

information about financial outlays to maintain ecological services 

and protect the uses of natural commons assets. In fact, the Public 

Sector Accounting Handbook does not presently allow natural 

resources to be counted as ‘real’ assets.  

Definition of   
the Natural 
Commons Asset 

The natural commons 

asset is the area occupied 

by the stream, which is 

the creek at a nominal 

width plus set-back areas 

required by regulation on 

each side of the creek. 

Valuation of 
Natural Assets 

The Public Sector 

Accounting Handbook 

states that the “costs, 

benefits and economic 

value of such items 

cannot be reasonably 

and verifiably quantified 

using existing methods.”  

- Municipal Natural Assets 

Initiative    
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Map 8 

Parcel Groups for Kilmer EAP Analysis 
 

Sample Group  
(No. of Parcels) 

Defining 
Characteristics 

LOWER KILMER 68 Not adjacent to stream 

NEIGHBOURHOOD 18 Adjacent to the stream 

 2 Owned by SD #44 

LOWER KILMER 
GRAND TOTAL 86 

 

UPPER KILMER 37 Not adjacent to stream 

NEIGHBOURHOOD 36 Adjacent to stream 

UPPER KILMER 
GRAND TOTAL 73 
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The Natural Commons Asset is a Land Use: In the case of a 

stream, the NCA is the stream corridor and the set-back area, 

required by regulation, on each side.  Implicit in the regulation is the 

reality of the stream as an ecosystem. This ribbon of land can be 

measured using GIS data.  

As defined, the NCA is a land use and it must have a financial value. 

The EAP methodology establishes how the financial value of the NCA 

may be obtained.  

Parcels in settled areas bordering streams sometimes include a 

portion of the parcel area that is within the Set-Back Zone. This 

situation is shown on Map 8. 

  

Limitations on Use of Land:  Parcels influenced by riparian area 

regulations usually have some limitations on the use of the land.  

Streamside protection (set-back) regulations restrict parcel owners 

from placing permanent structures in the portion of the parcel that is 

within the set-back zone.  

When a purchaser acquires a parcel with some area in the set-

back zone, that area remains a part of the parcel and the new 

owner has paid some dollar amount for it.   

While streamside protection regulations do not impair parcel owners’ 

interests in real property (rights to occupy, rent, lease, sell… enjoy), 

there are restrictions regarding what the owner may do on the portion 

of the parcel in the set-back zone.  

Considering the stream system, one can say that the community 

shares a social interest in the various portions of parcels within the 

set-back zone. In aggregate, this area is part of the Natural 

Commons Asset.   

 

Shared Social Interest: In view of the characteristics of the stream, 

EAP considers the interests in the NCA to be shared equally by 

affected parcel owners and the wider community. The financial 

implications of this relationship include: 

 Owners whose parcels are influenced by the set-back regulations 

own an area included in the NCA; 

 These parcel owners have paid some amount for this area of  the 

set-back zone; 

 These parcel owners may not develop permanent structures or 

cause harm in the set-back zone; 

Description of 
Social Interest of 
Community and 
Parcel Owners 

The community and 

abutting parcel owners 

expect the stream to 

support nature, provide 

aesthetic qualities for 

parks and 

neighbourhoods, afford 

privacy, convey storm 

water, etc.  

And, they expect flooding 

and other risks to be 

managed; that potential 

harm will be reduced or 

eliminated. 

Stream Corridor 
is a Land Use 

It is a land use since it 

can be measured in m² 

and has definition 

under various 

legislation (Riparian 

Areas Regulations Act, 

Water Sustainability 

Act, and local 

government bylaws).  

This definition applies 

to the natural commons 

asset only, not to the 

type of stream. 
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 The community and streamside parcel owners expect to use and 

enjoy the ecological services of the stream system (ecosystem); 

 They expect M&M to be applied and harm avoided;  

 The community understands that there is a financial reality for 

M&M of the stream; and, 

 The community understands that private parcel owners may 

need financial help with M&M of their parcels – as in the case of 

remediation of flood damages. At times this help could include 

some kinds of periodic maintenance. 

 

Use of BC Assessment Database: The EAP methodology uses 

property transaction information to describe the financial value of a 

natural commons such as a stream.  The information comes from BC 

Assessment Authority valuations of land parcels. BC Assessment 

separates land values from the worth of improvements. 

The basis of assessment information is longitudinal data (several 

decades) collected 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 

(buildings, landscaping, etc.).  

 

Financial Value of the Natural Commons Asset: The EAP 

methodology defines the stream Set-back Zone (or NCA) as a land 

use, thereby providing the basis for determining its financial value.   

The financial value of the NCA is based on the assessed land value 

of residential parcels which abut or are adjacent to the stream, where:   

• Abut means that a portion of a parcel lies within the stream 

corridor.  

• Adjacent means that a parcel has no area in the set-back zone, 

and borders a green or natural area that is continuous to the 

stream.   

The methodology implies that if the stream did not exist, the land it 

occupies would be used for nearby (residential) development.  

Based on the 
apparent shared 
interest in the 
stream condition 

The EAP methodology 

looks at possible 

influences on parcel 

values - for example, 

consider that:  

Abutting parcels might 

have higher average 

values because 

purchasers view the 

rewards (privacy, 

natural landscape, parcel 

size, protecting ecology, 

etc.) to be worth the price 

paid.   

In contrast, abutting 

parcels could be seen to 

have risks (flooding, 

development restrictions, 

community expectations, 

etc.) which lower 

perceived worth. 

BC Assessment 
Database 

BC Assessment values are 
not appraisals.  

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

 Assessments may differ 
considerably from 
present market prices.  

Appraisals are current 
financial valuations 
related to market 
conditions for a specific 
parcel or property. 
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Application of EAP to Calculate the 
Financial Value of the Kilmer Creek NCA  

This concluding section describes how the parcels in Upper Kilmer 

have been examined. In applying the EAP methodology, the financial 

analysis had two objectives: 

 Find the financial value of the NCA in Upper Kilmer as defined by 

the Set-back Zone. 

 Find out whether or not the NCA (the stream) has an influence on 

the financial value of abutting and adjacent parcels.   

Within the urban area between Braemar Road East and its 

confluence with the Hastings Creek channel, the Kilmer Creek 

tributary has a total length of 1158 metres.   

Of that length, 872 metres or 75% are in Urban Upper Kilmer. This 

section has riparian area with some level of proper functioning 

condition.   

The remaining 286 metres or 25% are in Urban Lower Kilmer. This 

section has no riparian area. Thus, it is a natural commons primarily 

for drainage conveyance.   

 

Parcel Groups for EAP Analysis: The analysis requires a 

sample of parcels which abut or are adjacent to the stream in the 

Upper Kilmer segment. These are depicted on Map 5. Those 

abutting the stream have some area in the set-back zone; those 

adjacent having area within 25 metres of the centre of the 

stream.   

The analysis used a sample 

of 20 parcels abutting or 

adjacent to the set-back 

zone.  Sixteen adjacent (16) 

parcels more than 25 

metres from the centre of 

the stream, were not 

included. Map 8, previously 

introduced, helps the reader 

visualize the NCA (stream 

corridor and Set-back Zone) 

and its relationship to 

sample parcels. 

Width of Kilmer 
Creek Natural 
Commons Asset 
(NCA) 

The set-back zone for 

Kilmer Creek in the 

settled area is the stream 

channel, at nominal 3 

metres wide, plus the 15 

metre required set-back 

width on each side, for a 

total of 33 metres. 

Parcel Groups 
for EAP Analysis 

The table on Map 8 

categorizes the parcel 

groups considered in the 

Kilmer EAP analysis. 

This is a key table. It is 

the foundation for the 

ensuing discussion of 

methodology, application 

and results under both 

Step Four and Step Five. 
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Calculation of the Financial Value of the NCA: Refer to Table 8. 

The calculation requires information on several variables.  These are: 

 a sample of parcels which abut the Set-back Zone, or which are 

adjacent. Twenty (20) parcels comprise the sample for Upper 

Kilmer); 

 land value of the sample parcels adjacent to or abutting the 

stream; 

 the aggregate area of these parcels in m²;  

 the number of square metres of each sample parcel which lie 

within the Set-Back Zone; and 

 the aggregate area of the portions of parcels adjacent to or 

within the Set-Back Zone  This value is a percentage of the 

aggregate area of all parcels in the sample. 

In the case of Upper Kilmer, 22% of the area of the sample parcels is 

within the NCA. This ratio was used for the calculations in Table 6. 

EAP uses this methodology because the residential parcels 

abutting or adjacent to the set-back area have an assessment 

history, which reflects real estate market sales.  Other lands, such 

as parks or natural areas owned by local government, do not have 

such an assessment history. 

 

What We Learned from Applying the EAP Methodology: In a 

nutshell, the Kilmer experience revealed inherent challenges for 

parcel group analysis when the neighbourhoods comprising an 

urbanized creekshed are not uniform in either history or character. 

In the case of the Kilmer creekshed, neighbourhoods were 

subdivided (developed) in different time periods, were either subject 

to streamside regulations or were not, and neighbourhood character 

varies across a range. 

Thus, as Step Five reveals, obtaining a sample of parcels abutting 

and adjacent to the stream for comparison to a sample of parcels 

distant from the stream involves thought and iteration to get it right. 

Nonetheless, the group samples selected for EAP analysis do yield 

reasonable and reliable order-of-magnitude assessments of the 

influence on parcel values. 

What We 
Learned 

A stream system can be 

defined as a natural 

commons asset made up 

of the set-back zone and 

contiguous natural areas. 

An approximate financial 

value for the NCA per m² 

can be determined using 

assessed values for the 

portions of parcels within 

the set-back zone. 

Similarly, an 

approximate value of the 

stream segment can be 

calculated in lineal 

metres can be found. 

Financial 
Value of the 
Kilmer NCA 
 

Refer to Table 6 for the 

calculations that 

produced unit values of 

$2919 per lineal metre 

and $675 per square 

metre. 

School District 
Parcels 

Although institutional 

uses – Argyle Secondary 

and Cousteau School -

also occur along the 

stream, they are not 

included in the analysis. 
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The financial value of the ‘natural commons asset’ in Urban Upper Kilmer is 

~$2919 per lineal metre and ~$675 per square metre. The calculation of each is: 

Variables Calculated Values 

Total value (TV) of the abutting parcels (N = 20) =  $23,143,000  (N = 20) 

Total area (TA) of abutting parcels =  17,473 m2 

Value of abutting parcels per m² =  $1325 per m² 

Area of parcels (n=20) in the NCA  =  3769 m² 

Percentage of TA (m²) that is in the NCA  (m²)   

(3769 / 17,473)  (N=29 parcels) 

=  22% 

  

Value of NCA is $23,143,000 (28.8%) / 2* = $5,091,460 / 2 = $2,545,730* 

Value of NCA per m² ($2,545,730 / 3924) = $675 per m² 

Value of NCA per lineal m ($2,545,730 / 872) = $2919 per metre (or about $2900) 

 

* Divided by two to reflect that the community and the parcel owner share the financial value of the 

natural commons asset. 

TABLE 8 - Financial Value of the Natural Commons 



  

 

 

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

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

P
a

g
e
5

6
 

     

Scope of Step Five 

Application of EAP involves five steps. In Step Five, Influence of the 

Stream on Parcel Values, we elaborate on what we learned from the 

financial analysis in Step Four. Introduced previously in Step One, 

Map 5 shows the locations of parcels included in the EAP analysis. 

 

Variables that Influence Parcel Value: The EAP analysis 

considers how, over more than a century, land uses have altered the 

stream’s riparian functions.  The following discussion reviews the 

variables, which the research identified as having an influence on 

parcel values and the Natural Commons Asset.   

As the sidebar notes, the stream, including the riparian zone, in 

Upper Kilmer had a neutral influence on the financial value of parcels 

which abutted or were adjacent to the stream. Other insights are: 

Where there is a functioning riparian zone (Upper 

Kilmer), the stream has an influence, neutral, on parcel 

values.  

Where there is no functioning riparian zone (Lower 

Kilmer), parcels adjacent to the stream exhibit assessed 

land values which are lower than land values of nearby 

parcels not adjacent to the stream.   

Where subdivision design followed streamside 

protection policy and regulations, the riparian zone and 

morphology remain intact, but sometimes altered.   

The two large parcels owned by School District #44 

include about 55% of the length of the creek in Urban 

Lower Kilmer.  Here, restoration of the riparian features 

based on realignment of the stream would provide critical 

enhancement of the stream functioning condition and its 

role as a social commons. 

Variables that 
Influence 
Property Value  
 

Area of the parcel. 

Parcel morphology – 

steepness and vegetation. 

Location of the stream. 

Neighbourhood. 

Institutional amenities. 

Step Five: Influence of the Stream on Parcel Values 

Influence of   
the Stream on 
Parcel Values 

The analysis found 

that based on the 

comparison of 

samples, the riparian 

zone has neutral 

influence on parcel 

values in Upper 

Kilmer, and a 

negative influence 

in Lower Kilmer 
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T6 

Map 5 was introduced in Step One 
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Kilmer Creek by the Numbers: The discussion that follows 

considers each of the foregoing conclusions regarding parcel values, 

and the ecological services provided by the stream. The samples are: 

Urban Area Number 
of Parcels 

Defining Characteristics 

Lower Kilmer 
(25% of length) 

86 Where most of the subdivision pre-dated 
the 1980s, there is no riparian zone. 

Upper Kilmer 
(75% of length) 

73 Where subdivision was post-1980s, the 
riparian zone is intact. 

 

Table 9 breaks down the 159 parcels in two categories: adjacent and 

not adjacent. A discussion follows on the next page about how parcel 

values react to the four influences previously introduced.  The two 

parcels owned by School Board #44 are excluded from the Lower 

Kilmer samples because assessment criteria for institutional parcels 

differ from those used to assess the value of residential parcels. 

 

 Lower Urban Kilmer 

Sample 
Size 

Aggregate 
Value ($) 

Aggregate 
Area (m2) 

Average 
Value ($) 

Average 
Area (m2) 

 Average Value 
($ per m2) 

86 $98,891,000 53,647 $1,149,895 624  $1,843 

  68* $79,035,000   41,603 $1,162,285     612  $1,900 

   18** $19,856,000   12,044 $1,103,111    669  $1,649 

  2*** $17,206,000 69,485 $8,603,000 34,743  $495 

Note:          * These parcels ARE NOT adjacent to the stream (i.e. 86 in Lower; 37 in Upper) 

** These parcels ARE adjacent to the stream (i.e. 18 in Lower: 36 in Upper) 

***  School District 44 parcels, not included in calculations 

 Upper Urban Kilmer 

73 $88,102,000 68,282 $1,206,877 949  $1,290 

 37* $45,032,000 33,163 $1,250,888 921  $1,358 

  36** $43,070,000 35,119 $1,196,399   976  $1,226 

 

TABLE 9 
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How the Variables Influence Property Values  

The EAP analysis indicates that while Kilmer Creek provides uses 

(social and aesthetic values) enjoyed by the community, it has 

variable influence on parcel values.  

 In Upper Kilmer, the influence on financial values of parcels 

generally was neutral.   

 In Lower Kilmer, the stream has a somewhat negative impact 

on property values. 

The predominant factor influencing all parcel values appears to 

be the area of the parcel and the developable portion.   

 

Parcel Size and Development Potential: The EAP analysis 

looked at the 156 parcels inventoried in Table 9, and identified the 

patterns described below. 

 

Lower Urban Kilmer: Although parcels in the sample group of 86 in 

Lower Urban Kilmer have the smallest average area, they exhibit the 

highest value per m². This condition suggests that purchasers pay 

more per square metre for parcels which have the greatest 

portion of developable area and less additional area.   

 

Upper Urban Kilmer: Based on average parcel area, the parcels in 

Upper Kilmer are about 50% larger than those in the sample group of 

86 parcels in Lower Kilmer.   

The two Upper Kilmer sample groups – one with 36 parcels and the 

other with 37 parcels - have portions of the property that cannot be 

developed due to riparian set-backs, steep slopes and other 

conditions.   

In reality, owners have purchased parcels with an area that 

cannot be used for permanent development. In exchange for this 

financial outlay, these owners get privacy, location, natural 

landscape, riparian environment and other values which have been 

discussed earlier in the report. 

 

Restrictions on 
development…. 

Lots are relatively small 

in Lower Kilmer, and 

those adjacent to the 

stream have lower 

average values than those 

at a distance from the 

stream.   

Implications of 
restrictions on 
developable area 

Without interviewing 

owners, it is not 

possible to get a more 

complete 

understanding of the 

parcel characteristics 

that have influenced 

purchasers. 
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Presence of a Riparian Zone: The EAP analysis examined the 

parcel metrics and BC Assessment data for the 156 parcels 

inventoried in Table 9 to determine whether, and what form of 

influence, the riparian zone has on parcel values. 

 

Neutral Influence in Upper Kilmer: The analysis found that on 

average the stream with a functioning riparian zone exerted a neutral 

influence on the value of parcels abutting and adjacent to the stream.   

 

Negative Influence in Lower Kilmer: One of the influences of 

adjacency to the stream is that the sample group of 18 parcels 

situated adjacent to the creek are, on average, 10% larger than the 

non-adjacent parcels in the 68-parcel sample group.   

Although parcel size for the 18-parcel sample group is larger, their 

average assessed values are slightly lower. Furthermore, average 

values per m² are 15% lower than those for the non-adjacent parcels. 

Among other factors, it is likely that the presence of the stream on a 

small parcel will reduce development potential and have a 

negative influence on the assessed value of these parcels.   

 

Potential Influence of Creek Realignment: The EAP analysis 

also looked at difference in values for the two Lower Kilmer sample 

groups, that is - abutting and adjacent versus distant.  

Relocation of Kilmer Creek to a new alignment, together with 

restoration of some level of riparian function, could potentially have a 

two-fold influence. 

First, relocation of a segment of the stream from the east side of 

Fromme Road to the west side would remove set-back 

restrictions from some parcels in the 18-parcel sample adjacent 

to the stream. Likely, the effect on parcel values would be 

positive.  

Secondly, the presence of some restored riparian area along the 

Cousteau School frontage would increase the aesthetic values 

of the stream.  Possible influence on parcel values could not be 

calculated. 

Abutting the 
stream…. 

The analysis found 

that based on the 

comparison of 

samples, the riparian 

zone has neutral 

influence on parcel 

values in Upper 

Kilmer, and a 

negative influence 

in Lower Kilmer 

Properties 
fronting on 
Fromme Road 

Creek realignment would 

increase the developable 

area on lots that are 

comparatively small at 

627 m2   
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Influence of Streamside Protection Regulations: Parcels 

abutting or adjacent to Upper Kilmer Creek are subject to streamside 

protection regulations. The EAP analysis compared these parcels to 

parcels that are distant from the stream. The comparison yielded the 

following findings: 

 

The average parcel area is 

about 6% larger than that for 

parcels distant from the 

stream. 

Parcel values per m² are 5% 

lower for the abutting and 

adjacent parcels/ 

 

This comparison presented challenges because the sample of 

parcels distant from the stream varied considerably in area (m²), 

assessed value, and time of subdivision.  

Although use of a much larger sample of parcels distant from the 

stream might lead to more ‘accurate’ results, the process would 

require including more parcels in nearby neighbourhoods and 

creeksheds. This process would introduce additional variables and 

complicate the comparison process. 

 

The analysis found that the sample of parcels distant from the 

stream and in the same neighbourhoods were, on average, among 

the largest in Upper Kilmer. Subdivision design (early 1990s) and 

steep slopes in particular appear to influence parcel size.  

Given the topography and design, large parcels often provided 

several options for location and orientation of the buildings on the 

site.  

In any case, proximity to the stream is one of several factors that may 

influence parcel values in Upper Kilmer. Proximity defined as abutting 

or adjacent parcels had a neutral influence on parcel values based on 

the comparison of the two sample groups. 

 

Influence on 
School District 
Parcel Values 

The EAP analysis 

suggests that 

improving the 

functioning condition 

of the stream would 

have a neutral effect 

on School District #44 

parcel values. 
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School District #44 Parcels 

The Cousteau Elementary School and Argyle Secondary School sites 

are very large. They dominate the historic subdivision in Lower 

Kilmer.   

As institutional commons, the average value per m² is less than half 

of the average value per m² of parcels in the 97-parcel and 16-parcel 

sample groups   

Due to their unique status, these parcels could not be compared to 

the residential parcels in the research samples. However, these 

parcel frontages represent the best opportunity the community and 

the District of North Vancouver have to regain ecological services in 

Lower Kilmer Creek. 

 

Potential to Increase the Riparian Corridor: School District 

#44 is owner of institutional commons which are landmark properties 

with important community facilities.  These parcels include the 

ecological commons of Kilmer Creek.   

The two school parcels abut the stream to the extent of about 55% of 

the stream segment in Lower Kilmer. The 70m frontage of the 

Cousteau parcel along Fromme Road offers promising potential to 

restore the riparian zone.  The frontage of the Argyle parcel has less 

potential given the redevelopment plan of School District #44. 

 

Social and Ecological Advantages to Stream Realignment and 

Restoration: To the extent that School District #44 supports the 

restoration of the riparian zone of Kilmer Creek along its parcel 

frontages, social, educational and recreational values may be 

secured. These include: 

 Fulfilment of its social contract responsibilities by School District #44. 

 Confirming its status as a leading institutional commons. 

 Returning a portion of the stream to reasonable functioning 
condition. 

 Creating a community amenity and neighbourhood landmark. 

 Returning a portion of the stream to a viable functioning condition. 

 Providing a location for bio-sciences field work including studied 
related to salmon and fish habitat. 

 Supporting DNV to reach its objectives of restoring natural areas and 
natural commons assets such as Kilmer Creek. 

 

Lower Kilmer 
restoration in a 
Lynn Valley 
context 

The two school frontages 

along Fromme Road 

represent the single, most 

favourable opportunity 

to achieve stream 

restoration in the context 

of redevelopment of 

properties in the older 

urban areas of Lynn 

Valley. 
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The Worth of the Stream: In summary, the research establishes that 

Kilmer Creek as a natural commons is in an impaired condition as a 

stream system.  The community recognizes the need to improve 

maintenance and management of the stream.   

The community has made considerable investment in maintenance of 

the stream, especially remediation of flood damages, since 2014. The 

potential restoration of riparian qualities in conjunction with the 

redevelopment of the Argyle site indicates further the worth of the 

stream.    

 

What We Learned from Applying EAP to the 

Proposed Kilmer Creek Realignment  

The understanding gained through the Kilmer Creek process falls into 

four main categories as summarized in the following sections. The 

first two categories capture the essence of what we learned from the 

financial analysis. The latter two categories take what we learned to 

suggest a budget for M&M that would reflect community perceptions 

of what Kilmer Creek is worth to the community. 

 

Financial Value of the Natural Commons Asset: Overall, the 

demonstration application of the EAP methodology and metrics to 

Kilmer Creek provided a financial value for the urban portion of the 

stream, expressed either as $2900 per lineal metre or $675 per m². 

The calculation used the assessed value of residential parcels in the 

portion of the stream with a functioning riparian zone.  This is the 

natural commons perspective. 

 

Influence of the Stream on the Assessed Value of Parcels: 

The task of finding the potential influence of the stream (stream 

channel and set-back zone) on the financial value of abutting and 

adjacent parcels proved to be inconclusive for the urban portion 

above Croft Road.  

The methodology used a sample of all 36 residential parcels abutting 

or adjacent to the stream and compared their assessed values to a 

sample of 37 parcels distant from the stream. The variability of 

parcel characteristics - period of subdivision, area in m², 

neighbourhood location and assessed value – for both samples made 

it impossible to obtain a truly random sample of distant parcels.  

Keep in mind   
that stream 
realignment and 
restoration has 
three returns on 
investment 

Improved/restored 

ecological services. 

Bringing the stream back 

to landmark status. 

Satisfying the social 

contract expectations of 

the community. 

Influence of 
Stream on 
Assessed Value 

Parcels above Croft Road 

are highly variable. This 

is a complicating factor in 

sample selection. Thus, 

findings are inconclusive. 

Parcels below Croft Road 

are more homogeneous. 

This results in a reliable 

conclusion, which is: the 

stream has a depressing 

influence.   
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The research found that where the stream had no riparian 

qualities (south of Croft Road), it had a depressing influence on 

parcel assessed values. Most abutting parcels had assessed values 

that differed little from or were lower than the assessed values of 

distant parcels.  The fact that the characteristics of parcels in the 

neighbourhood (older urban development) were more homogeneous 

indicates that this is a reliable conclusion. 

 

Community Perceptions of the Worth of Kilmer Creek:  The 

community has, over the past decade, shaped official plans and 

strategies to include an emphasis on the protection of ecological 

assets.   

The EAP summary of expenditures for maintenance and 

management of Kilmer Creek reflects the community’s 

perception of the worth of its streams. 

The community has expended about $3.6 million during the past 6 

years (2014 through 2019) to maintain and manage Kilmer Creek.  

Most of the expenditure was to remediate damages caused by 

flooding and to improve drainage infrastructure.   

DNV recognizes the current redevelopment of the Argyle School site 

as an opportunity to restore a riparian zone along a segment of 

Kilmer Creek where presently there is none.  The estimated cost of 

engineering and riparian works is about $3.2 million. 

 

Budget Estimate for the Cost of Maintenance and 

Management:  Finally, the EAP review calculated the asset value of 

Kilmer Creek to be $2919 per metre or $2,919,000 per kilometer.   

Applying the cost of M&M at 1% of capital value, the annual 

expenditure would be approximately $29,000 per kilometer or 

$116,000 annually for the 4km stream.   

Actual outlays for the 6-year period from 2014 to 2019 inclusive were 

about $3.6 million, or $600,000 per year.  The expenditure reflect the 

cost of remediating damages caused by flooding. 



  

 

 

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

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

P
a

g
e
6

5
 

 

 

 

 

Appendix A  
 

 

 

 

 

 

 

 

 

 

Ecological Services of Kilmer Creek 

Results of Field Reconnaissance Survey 
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Results of Field Reconnaissance Survey 

 

 

        

Figure 1:  

Arial photos of the area surrounding Kilmer Creek. The location all ecological 

services are each marked by yellow star pins.  

Photo A is a map photo of the area and Photo B is a satellite photo of the 

area. Photos obtained from Google Maps. 

 

  

A                                                                   B 
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End of Braemar Road East 

 

 

 

 

 

 

Station #1                                                                                                                    

49°20'56.5"N 123°02'58.5"W 

Recreational trails ~20m North East of Kilmer Creek 

- Large series of trails used by: 

o Residents in the area 

o General public 

o Commercial dog walkers 

o Biking trails for mountain bikers 

- Bridge access to trails overlooking the creek 

- Well forested and maintained with view of creek = 

aesthetic appeal 

- Green space for physical activity has psychological, 

community building, and physiological benefits. 

 

Station #2                                                                                                                       

49°20'56.2"N 123°03'00.3"W 

Recreational trails ~10m North West of Kilmer Creek 

- Large series of unofficial trails used by: 

o Residents in the area 

o General public 

o Commercial dog walkers 

o Biking trails for mountain bikers 

- Recreational trails ~10m North West of Kilmer 

Creek 

- Well forested and maintained with view of creek = 

aesthetic appeal 

- Green space for physical activity has 

psychological, community building, and 

physiological benefits. 
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Station #3                                                             

49°20'54.3"N 123°03'00.1"W 

Entrance of Kilmer Creek trails 

- Well maintained bridge access 

- Public parking as the end of Braemar Road East 

- Visible, well maintained signs indicating trail heads 

- Green space for physical activity has psychological, 

community building, and physiological benefits. 

 

 

 

 

 

 

Dempsey Road to Michener Way 

 

 

 

 

 

Station #4                        

49°20'51.6"N 123°02'50.6"W 

North (left) side of Dempsey Road 

- Access to unofficial walking trail which provides 

greenspace for physical activity has psychological, 

community building, and physiological benefits. 

- Metal railing is present for safety at end of the 

pavement due to drop off from the culvert. 
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Station #5                    

49°20'48.9"N 123°02'53.2"W 

North West (left) side of Michener Way 

- Lower plateau where the culvert under Dempsey Road ends 

- Area of green space with ~ 5 m x 2.5 wide gravel area 

- Creek has small pooling areas 

- Provides green space for psychological well-being of the 

community members and general public 

 

 

 

 

 

Michener Way to the end of Kilmer Road 

 

 

 

 

 

 

Station #6                                                                                          

49°20'47.8"N 123°02'51.5"W 

South East (right) side of Michener Way  

- Location of diversion pipe 

- Under construction at the time of the site visit (July 

22nd, 2019) 

- Lower plateau where the culvert under Michener 

Way ends. Safety railing above the culvert exit. 

- Large green space  

- Walking trails and Kilmer Creek view point 
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Station #7                              

49°20'47.2"N 123°02'51.0"W 

End of Kilmer Road 

- Large green space accessible to all residents  

- Walking trails along the creek 

- The greenspace and trails provide and area for 

physical activity, psychological wellness, and 

community building. 

 

 

 

 

 

 

 

 

 

 

 

 

End of Chamberlain Road 

 

 

 

Station #8                         

49°20'42.2"N 123°02'49.3"W 

Southern West end of Chamberlain Drive 

- Green space between houses  

- Bridges and trails for physical activity has psychological, 

community building, and physiological benefits. 

- A child’s fort was seen on the day of the site visit (July 

22nd, 2019) 
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Wellington Drive 

 

 

 

 

 

Station #9                      

49°20'37.4"N 123°02'43.4"W 

North (left) side of Wellington Drive 

- No public access 

- Greenspace accessible to residents living adjacent 

to the creek 

 

Station #10               

49°20'36.1"N 123°02'42.9"W 

South (right) side of Wellington Drive 

- Plateau where the culvert under Wellington Drive 

ends 

- Safety railing above culvert exit 

- Greenspace, bridges, and trails for physical 

activity, , community building, psychological, 

and physiological benefits. 

 

Station #11      

49°20'35.3"N 123°02'41.5"W 

North of Cousteau School 

- Creek and greenspace with a gate access to the 

school 

- Creek and greenspace provide a beautiful place 

for children to play 

- The greenspace provides an environment for 

children to connect with their peers along with 

nature 
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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 



  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


