PART C

Case Study Building
Blocks Process

Part C introduces the nine case studies that are
building blocks in the EAP program, and is structured
in three sections:
1. EAP Program, Processes and Outcomes
2. Capsule Synopses
(a two-page summary for each case study highlights what
stands out about the creek system, explains why it was
included in the EAP program, elaborates on the context for
each “big idea” that emerged from the EAP analysis, and
identifies a case study outcome that is defining)

3. Reflections on the EAP Journey

Table C1: Building Blocks in a Process
Region

Creek

Land Uses

Big Ideas

STAGE 1 – TEST THE EAP CONCEPT (2016-2018)
Cowichan
Valley

Busy Place
Creek - CVRD

Agricultural,
residential,
industrial

Comox
Valley

Brooklyn
Creek - Comox
& Courtenay

Almost
completely
urbanized; some
agricultural uses

The EAP lens is the Stream System
Hydrology is the Engine that Powers Stream Ecology
BC Assessment Data is a proxy for
Financial Value of a Setback Zone
Investment in stream restoration is a
measure of Stream Worth
Package of Ecological Services is the
range of community uses

STAGE 2 - REFINE THE EAP METHODOLOGY (2018 – 2020)
Nanaimo
Region

Shelly Creek Parksville

Kilmer Creek
Metro
Vancouver – District of
North Van

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

Riparian Ecosystems have been
reduced to Riparian Zones
M&M for Maintenance (prevent) and
Management (improve)

Forested
mountain drains
into urban area

A Stream is a Land Use
The concept of the Natural Commons underpins EAP
From Remediation to Restoration

STAGE 3 – MAINSTREAM EAP WITHIN AN ASSET MANAGEMENT STRATEGY (2020 – 2022)
Nanaimo
Region

Millstone
River – RDN &
Nanaimo

Agricultural
lands drain into
urban area.

NCA Metric drives decision-making
Target-Based Strategy for Riparian Area Restoration
Framework for Operationalizing EAP, as a Budget
Line Item, within an Asset Management Strategy

Capital
Region

Bowker Creek
- Saanich, Oak
Bay, Victoria

Completely
urbanized

EAP establishes the Financial Case for a Stream
Streamside parcels have a Blended Financial Value

Cowichan
Valley

Bings/
Menzies Cr
- N Cowichan

Comox
Valley

Saratoga
Miracle Beach
planning area

Urban uplands
drain to ag
lowlands

EAP methodology is applicable to all Water Assets
additionally to the stream corridor
An implementation mechanism would
be a Drainage Service Area
EAP quantifies the Riparian Deficit thus supporting
Equitable Urban / Rural Mitigation Investment
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Township

Rural

EAP addresses Loss of Riparian Integrity
as a stream health factor
NCA Value is a measure of the Riparian Deficit
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Bertrand
Metro
Vancouver Creek - Langley

Forest, rural and
urban zones

Beyond the Guidebook 2022: Synthesis Report on EAP, a B.C. Strategy for Community Investment in Stream Systems

EAP Program, Processes and Outcomes

Use and Conservation of Land are
Equal Values
EAP is a major milestone in a journey that had its’ genesis in 1991 when
Tim Pringle, the Executive Director, convinced his Board of Governors
at the Real Estate Foundation of British Columbia (REFBC) to adopt a
philosophy that “use and conservation of land are equal values”.
From that point forward, the REFBC funded work in the stewardship
and conservation sectors applying this guiding philosophy. The notion
of equal values launched Tim Pringle on a career trajectory that
culminated with his pioneering work leading the EAP initiative. This is
the context for the case study building blocks process in Table C1.

Streams are Still Being Degraded
In the mid-1990s, green infrastructure ideas and practices were just
starting to be seeded. And since then, they have evolved. From his
current vantage point as EAP Chair, Tim Pringle offers this perspective:
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“If we know how to do a much better job of protecting ecological features
in our communities and on our landscape, then why aren’t we doing a
better job? Why are streams still being degraded? Why do we still see
practices that are embedded in land use policy and regulation that are
50 years old in some cases? How do we change that?”
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Vision for EAP, the Ecological Accounting
Process, in ‘Beyond the Guidebook 2015’
In 2015, the BC Framework set a strategic direction for local
government service delivery because it refocuses business processes
on how physical and natural assets are used to deliver services, and
support outcomes that reduce life-cycle costs and address risks.
Also in 2015, the Partnership for Water Sustainability released Beyond
the Guidebook 20151. It supported the BC Framework by introducing
the vision for an Ecological Accounting Process:

“The best blend of engineered assets (infrastructure)
and natural assets (that provide ecological services)
would support a robust long-term asset management
plan and the required financial commitments.”

More Than Calculations
EAP is the convergence and synthesis of parallel journeys. Valuing use
and conservation of land equally is the financial journey. Reconnecting
hydrology and stream ecology by design is the applied science journey.
The outcome would be restoration of urban stream integrity in settled
areas.
“The vision for EAP set the challenge: develop a practical methodology,
one that would be relevant to local government managers and the
community, for determining the monetary value of drainage
infrastructure and other services drawn (or adapted) to some degree
from ecosystems,” recalls Tim Pringle.

1

http://waterbucket.ca/wp-content/uploads/2017/10/Beyond-The-Guidebook-2015.pdf
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“However, the first demonstration applications revealed that the term
EA Process more accurately describes the challenge of working with
multiple intervenors to accurately describe the ecological services
made possible by the hydrology. This comprehensive approach
rarely takes place, but it is needed for strategic plans.”
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“Initially, we saw EAP as a tool – that is, the EA Protocol - that would
help practitioners calculate the opportunity cost of balancing
ecological services with drainage infrastructure.”

Building Blocks and Big Ideas
What gets measured gets managed (or could be). The challenge is how
to determine financial values for ecological services and the natural
systems that deliver them. These are “commons”, assets which
produce services that the community desires to use and enjoy. There
is an expectation that these assets will be maintained and managed.
This “need” is the impetus for changes in accounting systems used by
local government to recognize and place financial values on assets.
The change desired would be to include “natural assets” and ecological
services.

Applied Research: Test, Refine and Mainstream
The above reality-check is the context for our embarking upon the 6year program of applied research to evolve EAP through a 3-stage
process of testing, refining, and mainstreaming the methodology and
metrics. EAP recognizes that land use alters natural assets, basic
questions emerge:
▪ What changes occur where land use (settlement activities) intrude
into landscapes where natural assets such as streams once
functioned?
▪ If communities want to balance use and conservation of land, what
are the basic metrics to use for maintenance and management?
▪ What are the capital values as well as the social and ecological
values?

While the
methodology and
metrics are
universal, each
situation is unique.

Thirteen local governments in five sub-regions of the Georgia Basin /
Salish Sea Bioregion participated in the EAP program. The
sequencing of the 9 case studies proved consequential and sometimes
game changing. While the methodology and metrics are universal, each
situation is unique. Understanding what each partner needed as an
outcome from the project became a critical consideration in the building
blocks process.

Nineteen big ideas power EAP: EAP evolved as one “big idea” led
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Table C1 consolidates 19 “big ideas” that are transformative in their
implications for “why and how” local governments implement Asset
Management for Sustainable Drainage Service Delivery.
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to the next one. We could not have made the leap directly from the first
to the last. It required a building blocks process. This is the beneficial
outcome of a systematic approach to applied research that tests and
refines the methodology and metrics to get them right.

Mainstreaming means EAP fits into
local government Strategic Directions

All agreed that streams are a
Natural Commons. Thus, a
stream system ought to be
comparable to other kinds of
commons such as roads and
drainage systems. Thus, EAP
had to have a methodology
to allow such comparison.
The elements for analysis are:
A stream is a system and a
Natural Commons.
The community uses and enjoys
the services (habitat, drainage,
recreation, and enjoyment of
property) provided by the
stream
A stream has a regulated area
defined by the Riparian Areas
Protection Regulation
This area is a defined land use
and must have a specific
financial value
The financial value of this area
can be determined from BC
Assessment data for parcels
which abut the stream
The extent of land use
(subdivision and development)
interference in the stream
system is the Riparian Deficit.

With the perspective of hindsight, each local government took a leap
of faith that EAP would fit into their strategic directions. There was no
guaranteed outcome. There was simply a recognition by all of the need
to “just do it”. The program as a whole and the individual EAP
processes have exceeded expectations.
Every participating local government has benefitted from the building
blocks approach to applied research. The sequencing of projects was
fortuitous, resulting in insights which improved the research process.
This energized the collaborative effort.

More than Asset Management
A primary goal of the EAP program is to build support for the idea of
operationalizing EAP within an Asset Management Strategy. This was
the context for an initial Partnership objective in selecting case studies
analyzing streams passing through a range of land use situations –
from urban to suburban to rural – and in five South Coast regions.
The unexpected outcome is the realization that local government has
multiple pathways to achieve the goal of “natural asset management”.
These pathways are in the form of planning and environmental
initiatives that are challenged to bridge from high-level policy statement
to on-the-ground realities.
Ultimately, the success of these initiatives would depend on having a
measurable metric, the Riparian Deficit, a real number. This is what
starts the conversation with engineering and finance about what must
be in an Asset Management Budget if a local government is serious
about a strategy for Sustainable Drainage Service Delivery.
Table C2 presents capsule summaries which describe the outcomes
for EAP projects. These highlight where and how EAP fits into strategic
directions which represent a range of pathways.
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Conversations with
communities confirmed
streams as the natural asset
most in need of analysis.

By mid-2020, five willing local governments had stepped up to become
project partners, representing a consortium of four regional districts
and six municipalities. Each identified local streams for analysis.
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Insights about making
EAP effective – what
communities needed

When the Partnership embarked upon EAP Stage 3 in late 2019, there
was no way for anyone to predict either how mainstreaming would
unfold over a two-year period or who would be involved. The hope was
that there would be sufficient interest for three case studies per year.

Table C2 – Case Study Outcomes of EAP Mainstreaming
Creek Case Studies and
Local Government
Collaborators
Millstone River in the
City of Nanaimo &
Regional District of Nanaimo

Bowker Creek in the
municipalities of Saanich,
Victoria, and Oak Bay in the
Capital Region

Bings / Menzies Creek in
the Municipality of North
Cowichan & Cowichan Valley
Regional District

Saratoga Miracle Beach
Planning Area in the
Comox Valley Regional District

Where and how EAP fits into a
Strategic Direction
Corporate Asset Management Planning &
Regional Riparian Spatial Analysis: EAP aligns
with Strategic Priorities for environmental stewardship
and growth management, and the findings are informing
corporate asset management planning as well as how to
prioritize investment in riparian and woodland restoration.

Bowker Creek Blueprint & Daylighting
Feasibility Strategy: EAP provides a financial
methodology to approximately value the land within either
an existing or potentially recreated stream corridor; and
the City of Victoria reports that the EAP analysis and
numbers added substance to the City’s grant application.

North Cowichan Biodiversity Protection
Policy Project: EAP supports the case for strategic
action to strengthen management of environmental
assets within North Cowichan; and informs the Regional
Collaboration Framework as it pertains to ecosystem
stewardship and biodiversity conservation.

Saratoga Miracle Beach Drainage Service
Area: EAP findings inform the strategy for local area
planning of a “settlement node” identified in the Regional
Growth Strategy, and also support the case for a
Drainage Service Area that would operationalize the “twin
pillars” of Water Balance and Ecological accounting.

Langley Ecological Services Initiative: EAP
Bertrand Creek in the
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Township of Langley

provides a real number for Payment of Ecological
Services to compensate rural parcel owners who are
willing to commit areas of their land to riparian and
woodland maintenance and/or enhancement to restore
stream integrity.
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Stage 1 (Test) - Busy Place Creek (Sh-hwuykwselu)
in the Cowichan Valley Regional District
Busy Place Creek (Coast Salish: Sh-hwuykwse) is a small (1st order)
stream system in the Cowichan Valley on the east coast of Vancouver
Island. It is situated south of the City of Duncan, and discharges to the
Koksilah River in the Cowichan Valley Regional District.
Like many small watersheds on the east coast of Vancouver Island,
the Sh-hwuykwselu creekshed has been modified by more than 150
years of land uses which ignored its hydrology and dependant
ecological services. As a result, much of its hydrological capacity has
been compromised or lost.

Key Observations: Due to fragmentation of responsibilities, the
“system perspective” is missing. Yet there is an opportunity-in-waiting
to interweave Indigenous knowledge and Western science in building
a strong collaboration around hydrology.

Watershed Overview
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Source: Sh-hwuykwselu (Busy Place) Creek Stormwater Management & Mitigation Plan, 2019
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Historically, the location
where the main stem of
the Sh-hwuykwselu joined
the Koksilah River was a
meeting place for First
Nations trade and
exchanges, thus the name
Busy Place Creek. Today
the creek flows down the
hillside from the upland
bench area, discharges
into a man-made ditch
which conveys it south to
join the Koksilah River.
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Why we selected Busy Place Creek
EAP Stage 1 (Test the Concept) was funded by the governments of
Canada and British Columbia during the period 2017-2018 under the
Clean Water and Wastewater Fund because of the EAP focus on asset
management. The Cowichan Valley Regional District (CVRD) acted on
behalf of the Partnership for Water Sustainability to obtain the grant.
Because the region had a longstanding interest in Busy Place Creek,
CVRD selected it as a priority case study for application of the EAP
approach. Significantly, the Busy Place Creek program was carried out
in tandem with the Brooklyn Creek case study in the Town of Comox
(in the Comox Valley Regional District).
Both projects benefited from cross-fertilization of experience gained
and lessons learned during initial development of the conceptual
framework, and early testing of the EAP methodology and metrics.

EAP enables local
governments to tackle this
unfunded liability by
providing a methodology
to optimize solutions.
The creekshed defines
what goes into EAP.
Expressed another way,
the creekshed is the
driver, not the tool.
To protect creekshed
health, constructed
infrastructure ought to fit
into natural systems,
rather than the reverse.

Context is everything. Beyond the Guide 2015, released in November
2015, seeded “EAP as an idea” to develop a more complete financial
picture for stream systems for asset management. Within the first year,
the Partnership had developed a conceptual framework for analysis.

The EAP lens is the stream system (Big Idea #1): It is rare that
someone takes a true whole-system view. Rather, studies and
analyses are typically single purpose in scope because the work is
viewed through the lens of whichever local government department
initiates the work. But does anyone ever point this out?

Hydrology is the engine that powers stream ecology (Big Idea
#2): It is not universally understood that land development servicing
practices disconnect the three pathways by which rainwater naturally
reaches streams. Reframing the relationship between hydrology
and stream ecology in terms of an engine analogy is a foundational
idea for initiating a paradigm-shift.

Case Study Outcome
Although not within the EAP scope, potential elements of an affordable
and readily implementable water balance restoration strategy soon
became apparent. This information helped CVRD move forward with
the Sh-hwuykwselu (Busy Place) Creek Stormwater Management &
Mitigation Plan, completed in 2019.
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Compromised stream
systems would trigger
substantial remedial costs
to protect property and
people and restore the
functioning of systems.

Context for Two Big Ideas
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Conceptual
framework that
guided Stage 1 EAP

Stage 1 (Test) - Brooklyn Creek
in the Town of Comox
Brooklyn Creek is a small (1st order) stream system in the Comox
Valley on the east coast of Vancouver Island. The headwaters originate
in the City of Courtenay and the creek flows through the Town of
Comox where it discharges into the Salish Sea.

Key Observations: Brooklyn Creek is a beacon of hope because
the Town’s experience shows what is possible when a local
government has a strong working relationship with the stewardship
sector and leads by example to implement responsible water balance
management. The Town is reconnecting hydrology and ecology
through a combination of regulations, education and training.

Three Building Blocks
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The Anderton Plan is
precedent-setting because
it demonstrates how
application EAP helps
managers change practices
and adopt new strategies
for protection and
enhancement of ecological
systems.
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Experience gained and
lessons learned through the
Lower Brooklyn Creek
channel enhancement
project and Northeast
Comox land development
planning process have been
integrated into the Draft
Anderton Corridor
Neighbourhood Concept
Plan for Middle Brooklyn
Creek.
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Why we selected Brooklyn Creek

“Everything was proceeding
quite fine until Tim Pringle
completed the EAP analysis
for lower Brooklyn Creek.
That was the moment when
we realized that ecological
services are not just an addon. They are, in fact, core
services.”
“Utilities, roads, parks, and
recreation take up the bulk
of a municipal budget. Once
we made the mental
transition to view ecological
services as core municipal
services, and looked at the
municipal budget
differently, we then asked
ourselves: how can we do
things better?”
“We stopped work on the
rainwater management
plan and changed the plan
focus to the Package of
Ecological Services – how
can we get the best
package for them? All plan
elements were redesigned;
and residential density was
concentrated to maximize
public access.”

The Brooklyn Creek process resulted in a breakthrough in philosophy
and approach vis-à-vis valuation of ecological services. Looking
through the worth lens, to understand how communities decide how
much to invest in creekshed restoration, proved transformational.

BC Assessment data is a proxy for financial value of a
setback zone (Big Idea #3): Local governments need real numbers
to deliver outcomes. It is that simple. BC Assessment parcel data are
accurate, recent, and reflect the motivations of buyers and sellers over
time. This means parcel values include social, ecological, and financial
trend information. Use of BC Assessment data eliminates debate over
the question of whether numbers are reality-based or hypothetical.

Investment in stream restoration is a measure of stream
worth (Big Idea #4): Local governments need a metric that is tangible
and validates what is a reasonable amount for M&M investment.
Because Brooklyn had a decade-long history of community investment
in stream restoration, this resulted in a defining moment which revealed
why and how valid data build local government confidence. The Town’s
Glenn Westendorp connected dots and pointed out that the EAP 1%
Benchmark Guideline matched their actual annual M&M.

Package of ecological services is the range of community of
uses (Big Idea #5): Local governments need plain language that
describes an abstract concept, ecological services, in a way that
makes sense to elected representatives and the public. The idea for
framing the range of uses desired by the community - drainage,
habitat, recreation, and enjoyment of property - as a “package of
ecological services” clicked when the Town’s Marvin Kamenz pointed
out that a strategic plan that supports this diversity would appear
worthwhile to the greatest number of interested parties.
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-Marvin Kamenz, 2019

Context for Three Big Ideas
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Case Study Outcome:
A rethinking of “core
services” in Comox

Partnership for Water Sustainability interest in Brooklyn Creek dates to
2008, when it was included in the curriculum for the first annual Comox
Valley Learning Lunch Seminar Series. The Town of Comox was in the
initial stages of implementing the Brooklyn Creek Channel
Enhancement Project. The 2008 Series was part of the early rollout of
peer-based education under the umbrella of Living Water Smart in BC.
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Stage 2 (Refine) – Shelly Creek in the
City of Parksville & Regional District of Nanaimo
Shelly Creek is a small (1st order) stream system in the Nanaimo
Lowland Ecoregion on the east coast of Vancouver Island.
Approximately 6.5 km long, it is a tributary of the Englishman River.
The survival of Coho salmon in the Englishman depends on a healthy
Shelly Creek because the latter provides habitat for spawning, rearing,
and overwintering.
In 1999 the Englishman River was first declared to be one of the most
endangered rivers in BC. Extinction of the fisheries resource was
viewed as a very real possibility. This was the catalyst for action. An
outcome was creation of MVIHES, the acronym for the Mid Vancouver
Island Habitat Enhancement Society.
Shelly is the City of Parksville’s last fish-bearing creek. With this
context in mind, the research question for Shelly Creek was framed in
two parts. First, how does the creekshed exhibit the historic impacts of
land uses? And secondly, does the stream influence the financial value
of parcels that are adjacent to the stream corridor?

Key Observations: The research findings for Shelly Creek suggest
that the diminution of stream functions gradually will draw the attention
of property owners and the community to the “no harm” rule in land
appraisal. This means adjacent property owners have an obligation to
recognize ecological values and avoid activities on their property that
might harm the stream and have a negative impact on parcel values.
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MVIHES leads community
engagement by recruiting and
supporting local volunteers to
help with projects. MVIHES
helps residents and the
community to understand
that the Shelly Creek they see
today is a riparian system
that has been altered by
decades of land use activities.
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Stewards of the
Creekshed
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Why we selected Shelly Creek
EAP Stage 2 (Refine the Methodology) was funded by the Union of
BC Municipalities under the Asset Management Planning program and
completed in 2019-2020. Partnership for Water Sustainability interest
in Shelly Creek stems from our respect for MVIHES community-based
leadership as “stewards of the creekshed”.
Respect for MVIHES is demonstrated by Partnership financial support
for several MVIHES-led projects. These contribute to an understanding
of the benefits of citizen science at the creekshed scale.

Context for Two Big Ideas
Each EAP case study has resulted in breakthroughs in building an
understanding of what matters and what matters most. The Shelly
Creek process is characterized by two “big ideas”. These are
foundational pieces in development of a guiding philosophy for
application of the EAP methodology and metrics.

The ‘no harm’ principle
derives from two sources.
One is the process that
appraisers, or valuers, use to
determine the financial
value of a parcel. The valuer
will look for both negative
and positive impacts.
The second is regulation.
For streams, this means the
Riparian Areas Regulations
and municipal bylaws.

(Big Idea #6): History shows that the distinction between a “system”
and a “zone” is not well understood. Zones are leftover areas after
the landscape is fragmented by human land uses.
A riparian ecosystem in a pristine setting broadly describes a stream
and supporting hydrological pathways. A riparian zone describes the
situation where land uses have reduced a stream corridor to the
channel width plus regulated setback on each side.
The distinction between system and zone serves as a reality-check for
financial valuation of ecological services provided by stream systems
in suburban and rural settings. Credit for drawing our attention to the
distinction and the implications goes to Jim Dumont, an original thinker.

M&M for “maintenance” to prevent or avoid degradation and
“management” to improve stream condition (Big Idea #7): The
distinction between “maintenance” and “management” goes to the
heart of the challenge in helping communities move from stop-gap
remediation of problems to long-term restoration of properly
functioning stream systems.
Holistic M&M refers to application of a whole-system, water balance
approach that understands how water reaches a stream and strives to
reconnect hydrology and stream ecology by design.
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Use of the stream corridor
by the community and
adjacent parcel owners
establishes expectations
that its ecological services
will continue.

Riparian ecosystems have been reduced to riparian zones

Page

Case Study Outcome:
An emphasis on the
‘No Harm’ Principle

Stage 2 (Refine) – Kilmer Creek
in the District of North Vancouver
Kilmer Creek is one of numerous tributaries of Hastings Creek in the
Lynn Valley area of the District of North Vancouver. Hastings Creek
then discharges into Lynn Creek, a small river system. Over the past
century, land development has moved up the mountain slopes and
altered the natural drainage.
Kilmer Creek has three distinct zones: 1) forested mountainside; 2)
residential development after streamside regulation became provincial
law in 1997; 3) residential development prior to streamside regulation.
Where Kilmer flows through the urban area, one-quarter of this length
is either enclosed in a pipe or has no riparian zone. The buried section
includes the Argyle Secondary School property.

Key Observations: It is the ecological services supplied by the
stream 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 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.

Development History
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Post-1980s subdivision
followed streamside
protection regulations. The
stream’s riparian zone in
this reach remained intact.
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Where pre-1980s
subdivision shaped
neighbourhoods, the
riparian qualities of the
stream were subordinated
to land use.
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Why we selected Kilmer Creek
Replacement of Argyle Secondary School provided the District of North
Vancouver with a timely opportunity to address ecological and
conveyance deficiencies in a section of the stream where pre-1960s
land use decisions had removed riparian functions.
The municipality envisioned daylighting the creek through the school
property and realigning and partially restoring the riparian function
upstream in conjunction with land redevelopment. The work is
proceeding in phases.
The Kilmer Creek research application was carried out in tandem with
the Shelly Creek case study. Although the case studies were a study
in land use contrasts, both benefitted from cross-fertilization of insights
gained in refining the EAP methodology and metrics.

Context for Three Big Ideas

Natural Commons refers to
the stream system that
provides ecological services
used by nature and the
community – drainage,
habitat, recreation, and
enjoyment of property.
Constructed Commons
refers to the range of
infrastructure services that
support lifestyle and
property enjoyment; and
are maintained and
managed through taxation
to ensure their availability.

A stream is a land use (Big Idea #8): The Kilmer research process
crystallized the idea that a stream corridor is a land use. The moment
of truth came with the realization that this finding satisfies two criteria:
first, the area of the stream corridor is defined in the Riparian Areas
Protection Regulations Act; and secondly, the corridor has a financial
value which is defined as the Natural Commons Asset (NCA) value.

The concept of the “natural commons” underpins EAP (Big
Idea #9): Kilmer Creek provides a side-by-side contrast of areas with
streamside regulation versus none, respectively. Coming to grips with
the implications for financial valuation unlocked the train-of-thought
that resulted in the “natural commons” as an underpinning concept.

From remediation to restoration (Big Idea #10): The Kilmer Creek
experience shows that a stream may be so altered by land use
changes that few “normal” ecological functions are observable. A
lesson learned from Kilmer is that a history of flood overflows and
damage leads to expensive engineering solutions which remediate
problems rather than restore a naturally functioning system.
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Institutional Commons
refers to schools and fire
protection. The Argyle
school project is the reason
for defining this category.

The Kilmer Creek process is characterized by three “big ideas”, each
of which was concurrently integrated into the Shelly Creek case study.
In addition, we learned that the size of parcels, date of subdivision,
proximity to the stream, and neighbourhood character are important
considerations related to financial value.
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Case Study Outcome:
Kilmer introduced
and defined three
commons categories
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Stage 3 (Mainstream) – Millstone River in the
City of Nanaimo & Regional District of Nanaimo
With an area of about 93 km², the Millstone River is the largest system
in Water Region 5, one of 7 major basins situated within the boundaries
of the Regional District of Nanaimo (RDN). Platting of land parcels
began in the watershed 160 years ago evolving into today’s farms, rural
residential and much denser urban areas.
The Millstone is a landmark stream occupying central place in the City
of Nanaimo greenway and parks system. In the RDN area, it defines a
rural landscape prized for agricultural land uses and rural residential
parcels. The watershed accommodates some of the most densely
populated areas of the region.

Key Observations: Over the past decade, both the City of Nanaimo
and RDN have invested in initiatives to utilize and protect the value of
the Millstone stream corridor as a Natural Commons Asset. Their
combined investment, especially within the City, is a tangible measure
of the worth of the ecological system to the community.

Watershed History
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The Millstone and its tributaries
have lost much of the riparian
ecosystems that support the
functioning condition of
streams.
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Since time immemorial, the
people of the Snuneymuxw
First Nation havelived in and
used the watershed, imposing
few alterations of its natural
condition. The village,
Sxwuyum, site at the mouth of
the Millstone was one of five
villages historically occupied by
the Snuneymuxw. Following
the treaty of 1854, settlers of
European descent eclipsed the
Snuneymuxw way of life.
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Why we selected the Millstone River
Co-funded by the Federation of Canadian Municipalities (FCM) and the
Real Estate Foundation of BC (REFBC), the purpose in undertaking
five EAP Stage 3 (Mainstream EAP within an Asset Management
Strategy) case studies was to show how EAP supports the vision for
integrating ecological assets in Asset Management for Sustainable
Service Delivery: A BC Framework.
The Millstone River and EAP project are a vignette for the bigger
mandate of the RDN Drinking Water & Watershed Protection (DWWP)
program. Both demonstrate project level partnerships with stewardship
groups, as well as partnerships across local government jurisdictions
in the case of the Millstone, with RDN Electoral Area C being upstream
and the City of Nanaimo downstream.
The Millstone EAP project pulls the thread of collaboration, community
outreach and stream stewardship from the first decade of the DWWP
through to its second. EAP also adds the new lens of accounting for
natural (ecological) assets and ecosystem valuation.

To build upon this at the
regional level, the RDN
commissioned a spatial
analysis to inventory
current riparian cover levels
(functional riparian width)
across the region’s major
watercourses and identify
priority areas for restoration
of riparian vegetative buffer
extent and quality.

The RDN used the Millstone as a pilot to test the EAP methodology
and take away learnings for further refinement in future applications.
The process highlighted the importance of riparian vegetation and led
to an air photo assessment of riparian cover in the river corridor that
complemented a previously completed stream survey. The latter had
used the Urban Salmon Habitat Program (USHP) methodology.
The resulting Benchmark Assessment of Riparian Cover is the
starting point for a decision tool. The results provide a high-level basis
for strategizing where to prioritize investment in restoration of riparian
woodlands to improve the health and functioning condition of the river.

NCA metric drives decision-making (Big Idea #11): The NCA, or
Natural Commons Asset, is the portion of the stream corridor that lies
in the Streamside Protection and Enhancement Area (SPEA - Riparian
Areas Protection Regulation). The benchmark for budget planning is
1% of the NCA value.

Framework for operationalizing EAP, as a budget line, within
an Asset Management Strategy (Big Idea #12): The nature of the
Millstone project is applied research to pilot application of the EAP
methodology. No recommendations are made. However, the RDN did
ask what could be done next. Building on the riparian Benchmark
Assessment, four suggestions provide a framework for early action.
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Having the benchmark
assessment of riparian cover
helps build support for a
target-based strategy for
systematic M&M investment
to restore riparian
woodlands and native
vegetation for the full width
of the regulated SPEA zone.

Context for Two Big Ideas
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Case Study Outcome:
Regional Riparian
Spatial Analysis

Stage 3 (Mainstream) – Bowker Creek
in the Capital Regional District
Historical land development has completely urbanized the creekshed.
Less than one-third of the 8 km long stream remains as an open
channel; the other two-thirds is enclosed in pipes and culverts.

Key Observations: The Bowker Creek EAP project validates the
vision driving the 100-Year Action Plan for creekshed restoration. With
hindsight, the players knew intuitively what needed to be done, but did
not have the numbers to make the case. Now they do.

Watershed History
Transformation of the Bowker
Creek landscape occurred many
decades ago in an era when
there was no streamside
protection regulation. The EAP
study area encompasses the
one-third that is open channel.

From the beginning, the Bowker
Creek Urban Watershed
Renewal Initiative (BCI) naturally
evolved as an EAP concept. This
dates to 2003 and approval of
the Bowker Creek Watershed
Management Plan. The
restoration vision considered the
entire creekshed.
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In 2019, the Bowker Creek
Daylighting Feasibility Study
defined a route for future
channel and corridor
restoration.
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In 2010, the Bowker Creek
Blueprint guidance document
laid out a 100-year action plan,
reach by reach, to restore
islands of nature within the
urban environment.

Why we selected Bowker Creek
The Daylighting Feasibility Study is a core element in the second
decade of the 100-Year Action Plan for restoration of the Bowker Creek
stream corridor as a natural commons or ecological system. The
daylighting vision provided the point of departure for the EAP project.
Applying EAP added to the conceptual framework for stream
daylighting with new insights about metrics for annual maintenance
and management (M&M) of a functioning stream corridor system.
The EAP findings for Bowker Creek also added intriguing insights that
would potentially inform the long-term strategy for property acquisition,
in conjunction with land redevelopment, for stream daylighting.

Context for Two Big Ideas

The Bowker research found
that it is all about the
“developable area” available
for housing; with the $ per
m2 metric being the measure
of “developable area value”.
The Bowker findings further
suggest that it would make
sense to base a property
acquisition strategy for
stream daylighting on a
value that blends NCA value
and market price.

EAP establishes the financial case for a stream (Big Idea #13):
Getting the choice of language right holds key to effective
communication when introducing and explaining a new concept. The
Bowker project resulted in a simple yet transformational change in how
we describe EAP. Credit for suggesting “establish the financial case”
goes to Jody Watson of the CRD. It works because the focus is on the
outcome.

Streamside parcels have a Blended Financial Value (Big Idea
#14): EAP compares assessed financial values of parcels abutting or
near to the stream. A core finding of the Bowker EAP project is that the
operative or relevant metric for measuring the influence of a stream on
parcel value is $ per square metre of parcel area.
Further analysis led to an ancillary finding. Parcels abutting the stream
have a Blended Financial Value – that is, one value for the developable
area of a parcel, and a lesser value for parcel area that cannot be
developed due to streamside setback regulations. Purchasers
essentially pay a premium for the developable portion.
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The question for a land
economist is this: How does
one separate the component
values -- for developable and
protected areas -- for a
streamside parcel that
incorporates a regulated
setback zone for riparian
ecosystem purposes?

The daylighting study has broad-brush recommendations for parcel
acquisition. The value-added component that EAP provides is a
financial methodology to approximately value the land within either
an existing or potentially recreated stream corridor. EAP helps
to frame the right question(s) that would then guide another level of
financial analysis by a land economist.
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Case Study Outcome:
Metric for measuring
influence of stream on
parcel values

Beyond the Guidebook 2022: Synthesis Report on EAP, a B.C. Strategy for Community Investment in Stream Systems

Stage 3 (Mainstream) – Bings / Menzies Creek
in the Municipality of North Cowichan
The Bings / Menzies stream system in the Municipality of North
Cowichan (MNC), a small (1st order) creek, originates as two parallel
channels on the slopes of Mount Prevost. Upstream from the TransCanada Highway, the two merge and flow under the highway into
Somenos Lake. The stream is a landmark in the community landscape
and in the cultural history of the Cowichan region First Nations.

Key Observations: MNC has a robust bylaw for streamside
protection. Within the regulated setback zone, only about 9% of the
area is impervious. However, the benefits of riparian protection are
undermined by the upland strata development because the impervious
coverage as a proportion of total strata area ranges from 49% to 75%.
The average is 60%. These are extreme percentages.

“The big flowing creek of the
past was big enough to hold
salmon and canoes. People
could travel up the creek into
the base of the mountain.
And when they got up there,
they could take a detour and
go up Menzies Creek up into
the Hill 60 and Chemainus
River area. So, imagine once
again, that these creeks
were highways from cultural
and hunting areas to the
village of S’aumna. The base
of these creeks, and the
whole way up for that
matter, would be populated
with homes, people, and
artifacts.”
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– Cowichan Tribes oral history
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Watershed History
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Why we selected Bings / Menzies Creek
Viewed through an environmental lens, the Bings and Bowker case
studies are at opposite ends of the land use continuum. The defining
difference is streamside setback regulation, or lack thereof.

Understanding what the
numbers are telling us led to
a breakthrough in the
evolution of the EAP
methodology as a tool to
support integration of
stream systems into Asset
Management Strategies. We
describe this new concept as
the “riparian deficit”. In
effect, DPA3 has minimized
the order-of-magnitude of
the deficit when compared
to other case studies.
A comparatively low value is
a positive indicator of the
effectiveness of streamside
setback regulation.

In the Bings creekshed, strata parcel development is a dominant land
use. It replaces native vegetation from 60% or more of the parcel area
with hard (impervious) surfaces and alters what remains.
This scale of landscape alteration has a material impact because it
short-circuits pathways by which water would naturally reach the Bings
Creek channel. This conclusion is validated by the streamflow history
as recorded by the Bings Creek gauging station.

Context for Two Big Ideas
Viewed through the EAP lens, the strategic importance of the Bings /
Menzies Creek project as a building block is that it culminated in the
concept of the Riparian Deficit as the environmental equivalent of the
Infrastructure Liability (gap or deficit). This is a powerful outcome.
EAP is about ensuring that streams survive in an urbanizing setting.
The riparian deficit concept adds balance to the asset management
conversation by giving equal weight to the environmental protection
perspective and associated financial case for stream systems.

EAP addresses loss of riparian integrity as a stream health
factor (Big Idea #15): All EAP building blocks are important, but Bings
is especially significant because it closed the EAP analytical loop visà-vis the Road Map for Protecting Stream System Integrity
(explained in Part C). It allowed us to unequivocally state, this is how
communities can reconnect hydrology and stream ecology by design.

NCA value is a measure of the Riparian Deficit (Big Idea #16):
The NCA financial value alerts communities to the extent of alteration
of the riparian features and hydrology of the stream system. This is the
Riparian Deficit. The term accounting is key to this process. Simply put,
it asks the question: How well are we doing?
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The most important finding
is that the NCA value for the
Bings urban area is relatively
low compared to several
other EAP case studies. A
deeper dive into the analysis
led to the observation that
MNC policies and regulations
- notably Development
Permit Area 3 – Natural
Environment (DPA3) – have
prevented subdivision of
large parcels abutting the
stream.

The Bowker creekshed was fully urbanized in the last century, and well
before the Fish Protection Act became law in 1997. In stark contrast,
the protected stream corridor for Bings Creek is the central feature
around which urban development has taken place in this century.
Comparison of these contrasting realities adds new insights.
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Case Study Outcome:
Why the NCA value is
a measure of the
Riparian Deficit

Stage 3 (Mainstream) – Saratoga Miracle Beach
in the Comox Valley Regional District
Located north of the municipalities of Courtenay and Comox, the
Saratoga Miracle Beach study area within the Comox Valley Regional
District (CVRD) is defined by its “water assets”. The predominant
features are Black Creek and two high-value wetland complexes - the
Saratoga (Clarkson) wetlands, and the wetlands surrounding the Black
Creek slough. Black Creek is a highly productive fish-bearing stream.
The defining nature of these water assets is underscored by the fact
that almost half of the existing 603 parcels are within 200 m of a water
asset. The presence of wetlands differentiates the Saratoga Miracle
Beach EAP Project from the other EAP case studies, and thus adds
a new dimension to the EAP analysis.
The CVRD anticipates using this work, together with the Master
Drainage Plan and flood mapping work, to inform the development of
new regulatory tools and to assist in communicating the value of these
natural assets to the public during future community engagement.

Key Observations: CVRD is looking at the impacts of land use
changes on natural features, notably water assets. EAP findings would
help CVRD understand what is happening at the parcel scale and how
the consequences for water assets could play out over time.
EAP findings would support CVRD efforts to inform and educate parcel
owners about the need for, and value of, a Drainage Service Area as
a mechanism to avoid the future cost of water asset remediation.
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Streams as well as
wetlands play a significant
role in the location of
development of the
Saratoga Miracle Beach
Area.
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Landscape Character
and Water Assets
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Why we selected Saratoga Miracle Beach
Saratoga Miracle Beach is one of three electoral area “settlement
nodes” identified in the CVRD Regional Growth Strategy. During
planning work undertaken in 2018, the importance of preserving and
enhancing the natural function of the drainage systems in the area was
identified. The EAP Project builds on that body of work.
Previous EAP case studies looked at a single stream channel and a
riparian setback zone. For Saratoga Miracle Beach, the “water
assets” distinction reflects the need for a slightly modified approach
to the EAP analysis. A further distinction is that the EAP analysis is an
input to the decision process for land development and proactive
environmental protection.

Case Study Outcome:
Context for the Big Idea
An opportunity to be
proactive, not reactive The modified approach for Saratoga Miracle Beach involves breaking

The unique aspect of the
Saratoga Miracle Beach EAP
Project is that the research
looked at ALL the parcels in
the study area. This yields a
more complete picture than
otherwise might be possible
with other approaches to
land use analysis.

The EAP analysis provides the CVRD with metrics to better understand
the link between land use practices and impacts on hydrology and
woodland/riparian assets. If the community wants to continue
accessing the ecological services of the water assets in the area, there
must be water balance outcomes as land use (growth) continues. In
short, this means that discounting of water assets must cease.

An implementation mechanism would be a Drainage Service
Area (Big Idea #17): The Saratoga Miracle Beach Master
Drainage Plan is a companion to the EAP analysis in three
substantive ways: 1) creates a framework that can be applied to future
land use decisions to protect the water assets; 2) sets out
performance targets for replicating hydrologic function by design; and
3) identifies an implementation mechanism (as described below) to
operationalize the plan for protecting stream system integrity.
“Establishing a Local Service Area for drainage and stormwater
management would be initiated with the first development and can be
expanded with each subsequent development, whether a subdivision
or other type of development. The funding is through an annual parcel
tax based upon the costs to operate and maintain the stormwater and
drainage infrastructure. In this way any future costs can be recovered
by the users of the system without affecting the budgets of the CVRD.”
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CVRD, on the other hand, can
learn from the mistakes of
others, be proactive in
protecting the integrity of
water assets, and avoid the
need for future remediation
of water assets.

the study area into the five sub-areas. Because EAP is all about drilling
down to the parcel scale, the modified approach allowed us to take a
close look at the interplay between parcel conditions and water assets.
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The other EAP case studies
consider the consequences of
historical land use decisions,
local governments are in
reactive mode, and the
spotlight is on how to move
from stop-gap remediation
to lasting restoration.

Stage 3 (Mainstream) – Bertrand Creek
in the Township of Langley
Bertrand Creek and its tributaries drain the southeast quarter of the
Township of Langley and is a transboundary watershed. The Bertrand
system occupies 14% of the municipality’s total land base The main
stem originates in a rural area, swings through urban Aldergrove, and
flows south through agricultural land into Washington State. There, it
discharges into the Nooksack River.

Key Observations: The Township has developed a strategy that
would allow it to compensate rural parcel owners for on-parcel M&M
and restoration of ecological assets. EAP metrics would support a
strategy to increase M&M of riparian assets and woodland assets that
are essential for the condition of the stream system. It is therefore a
natural alignment of two precedent-setting approaches.

Payment for
Ecological Services
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The rationale for payment
of such works is two-fold:
first, that the opportunities
to improve riparian
conditions are found in the
rural areas; and secondly,
that the services provided in
the rural areas would then
benefit the entire
community.
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Beginning in 2016, the
Township of Langley has
undertaken a project called
the Langley Ecological
Services Initiative (LESI) with
the goal of applying M&M
actions in the Bertrand
Creek riparian corridor.
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Why we selected Bertrand Creek
The community values the Bertrand Creek landscape. The EAP focus
on Bertrand occurs in a framework of policy and actions which protect
the environment and natural assets.

The Riparian Areas
Protection Regulation
defines the “streamside
protection and enhancement
area” (SPEA) needed to
support stream function and
fish habitat. However, it does
not address the condition of
the riparian and woodlands
assets within this zone.
NCA information enables
evaluation of the extent to
which development and land
use, whether urban or rural,
alter streams. EAP uses four
variables to describe and
quantify the condition of
riparian and woodlands
assets. These are:
Area of the setback zone
Extent of abutting parcel
intrusion into setback zone
Area of woodland cover
within the setback zone and
adjoining upland area
extending 200m beyond the
30m setback zone

Through the case study building blocks, EAP research has proven the
validity of using parcel information for quantitative and qualitative
analysis of land use impacts on the condition of stream systems.
Moreover, the NCA unit value is a measure of the Riparian Deficit.
Thus, it is the lynchpin for Payment of Ecosystem Services. The loss
of riparian/woodland assets in urban Aldergrove has created a Riparian
Deficit that is 10 times greater than that of the rural area.

EAP quantifies the magnitude of the Riparian Deficit thus
supporting equitable urban / rural mitigation investment (Big
Idea #18): The rural parcel areas offer considerable opportunity to
undertake M&M of riparian and woodland assets, whereas opportunity
is limited in urban Aldergrove. The Bertrand Creek EAP Project has
provided the Township of Langley with information it needs to answer
the following research question:

What is a fair method to compensate rural parcel owners
who are willing to commit areas of their land to riparian
and woodland maintenance and/or enhancement to
support the condition of Bertrand Creek?

The concept is to fund riparian restoration in the rural area through a
parcel fee on urban parcels. The 1% Guideline for Annual M&M
Investment establishes the annual amount to be set aside in a fund.
The NCA unit value, expressed as $ per m2, establishes a Unit Ceiling
Rate for compensating rural parcel owners who commit areas of their
parcels to maintenance / enhancement of riparian and woodland areas.
This work would help offset the Riparian Deficit in urban Aldergrove.
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Condition of riparian and
woodland cover based on
type of vegetation and
proximity to the stream

Context for the Big Idea
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Quantification of
riparian & woodland
data are measures of
assets retained or lost

The question is, how can EAP support the case for payment? In a
nutshell, the answer is that EAP yields data and the understanding that
would allow the Township to implement the strategy for Payment of
Ecosystem Services in a way that is equitable for all residents.
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Reflections on the EAP Journey
What Will Change?
The 6-year program of case studies is best described as a journey. It
took a building blocks process to reach the destination, the Riparian
Deficit. This metric enables local government to pose and answer the
question: What will change when EAP analyses provide
financial values for natural assets such as streams?

What is required to integrate “Natural Assets” into
Asset Management for Sustainable Service
Delivery: A BC Framework
Having arrived at the destination, we are able to reflect on the two
issues which provided context for the journey: first, engineering
measures for stream and riparian protection are insufficient; and
secondly, the link to municipal asset management has not been clear.
To reach the destination, we had to address and show how to
overcome four challenges: one, a lack of measurable metrics; two,
confusion over what is an asset versus a service; three, ignorance
about how to quantify the financial value of “natural assets” with real
numbers; and four, numerous “one-off” projects that fail to build
improved asset management practice.

Overarching all this is interdepartmental communication:
Simply put, the elephant in the room is the question of how to create a
situation where the environmental perspective is on an equal footing
with the engineering and accounting perspectives.

For an inter-departmental conversation to be outcome-oriented,
there must be a real number to focus attention on what is at stake. The
Riparian Deficit is that metric. By employing it, local government will
have a reliable and useful measure for stream M&M within an asset
management framework for sustainable service delivery. Moreover, it
is the outcome of a collaborative and robust process that benefitted
from a range of applied research applications.

Beyond the Guidebook 2022: Synthesis Report on EAP, a B.C. Strategy for Community Investment in Stream Systems

59

Only then can there be an effective conversation about annual budgets
for maintenance and management (M&M) of assets, whether those are
constructed assets or the natural component of the Drainage Service.
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“Riparian
Deficit” is
a measure
of land use
intrusion

