
 

Pa
ge

1
 

 
 

 

Living Water Smart  
in British Columbia: 

“Design with Nature” 
Framework for Integrating 

Across Infrastructure Systems 

Waterbucket eNews on February 15, 2022 

https://waterbucket.ca/wscblog/ 



 

 

Note to Reader: 

Waterbucket eNews1 celebrates the leadership of individuals 

and organizations who are guided by the vision for Living 

Water Smart in British Columbia2.  

The edition published on February 15, 2022 featured a 

conversation with Dr. Zbigniew Grabowski of the Cary 

Institute of Ecosystem Studies, and Tim Pringle, Chair of the 

Ecological Accounting Process (EAP) initiative.  

Dr. Grabowski is the lead author of a nationwide survey titled 

What is green infrastructure? A study of definitions in US city 

planning. 

The umbrella for Partnership initiatives and programs is the 

Water Sustainability Action Plan for British Columbia3. In turn, 

the Action Plan is nested within Living Water Smart, British 

Columbia’s Water Plan. 

 

 

 
1 https://waterbucket.ca/wscblog/ 
2 https://waterbucket.ca/wcp/wp-content/uploads/sites/6/2017/11/livingwatersmart_book.pdf 
3 https://www.waterbucket.ca/cfa/sites/wbccfa/documents/media/81.pdf 

Cover Image Credit: photo by David Mackenzie,  
a Lifetime Member of the Partnership for Water Sustainability 
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In January 2022, this headline in an American 

publication caught my attention: Cities are 

murky on how they define 'green 

infrastructure'. The headline distilled a key 

takeaway from the document survey by the 

Cary Institute. This was a call to action for Tim 

Pringle and me. And so, we reached out to Dr. 

Zbigniew Grabowski to have a conversation 

and compare experience.  The conversation 

was an eye-opener and a trigger for reflection 

on a larger issue. 

 

Green Infrastructure Continuum, 
as an idea, is foundational to our 
Oral History 

Our partners in provincial and local 

government tell us that "the oral history", 

and the intergenerational sharing and learning 

that goes with it, are rapidly being lost. The 

ramifications of this "new reality" create a 

sense of urgency to inform and educate BC 

audiences. First, they need to know about the 

green infrastructure continuum. And 

secondly, they need to understand why it is 

significant, relevant and important as a 

foundational idea. 

 

 
The continuum idea is a metaphor 

for hope. It allows us to answer the 

question, how well are we doing? The green 

infrastructure continuum is the way we 

measure progress to achieve the Living Water 

Smart vision for creating liveable 

communities and protecting stream health. 

The lynchpin for achieving these "design with 

nature" outcomes is intergenerational 

collaboration, driven by systems thinking. 

Hope springs from a systematic and adaptive 

approach that builds on a solid foundation, 

and consistently gets it right.  

There is a saying, look back to move forward. 

When each generation of land development 

and infrastructure servicing practitioners 

understands and cares about the oral 

history of green infrastructure in a 

Living Water Smart context, then 

successive generations of practitioners are 

more likely to select the right path forward at 

each generational inflection point. Another 

saying provides a time-based perspective for 

the intergenerational journey, measure 

progress by the distance travelled rather the 

distance still to go. 

Editor’s Perspective 
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Generational Amnesia means   
"they don't know what    
they don't know" 

The continuum idea goes to the heart of the 

unifying theme for our current series of 

Waterbucket eNews storylines, 

overcoming generational amnesia. 

As each new generation inherits the world, 

vital knowledge is forgotten. Generational 

amnesia has profound effects on the way that 

we see the world and what we do. An ongoing 

challenge is to overcome generational amnesia 

so that communities learn from historical 

experience, apply this knowledge, and achieve 

better policy and financial outcomes.    

In the 2-part article that follows, the green 

infrastructure spotlight shines on oral history 

as viewed through a BC lens. Stories are 

essential. We learn through stories. 

They help us see the forest for the trees. 

Coupled with this, knowledge and expertise 

flow from a building blocks process.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

There is no shortcut. The process takes time, 

commitment, and perseverance. Touching 

bases with someone from another jurisdiction 

allows for an informed comparison of where 

each is at in their journey along the 

continuum.  

In Part 1, Dr. Z describes his moment of insight 

when he uncovered a “a grain of systems 

thinking within green infrastructure 

planning”. His revelation is the point of 

departure for Part 2. It allows us to connect the 

dots to our milestone in 2005 when BC's Green 

Infrastructure Partnership developed a 

“Design With Nature” framework 

for a whole-system approach that 

integrates across infrastructure systems. 

In summary, we have learned that the state-of-

the-art in the United States is now close to 

where British Columbia was in 2005. In the 

meantime, we have continued to progress and 

evolve our systems approach, and this is why 

Part 2 which is about EAP, the Ecological 

Accounting Process, is an essential read.

Kim A. Stephens, MEng, PEng,  

Executive Director 

Partnership for Water Sustainability in BC 
February 2022 
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Living Water Smart Vision:  

Create Liveable Communities and  
Protect Stream Health 

Contextual Reference: 

The Green Infrastructure Partnership: Convening for Action in British Columbia,  

July 2005 Progress Report, https://www.waterbucket.ca/cfa/sites/wbccfa/documents/media/79.pdf 
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If we know how to do a much better job of protecting ecological features 

and stream systems in our communities and on our landscape, then 

why aren’t we doing a better job? Why are streams still being degraded 

in British Columbia and beyond? Why do we still see practices that are 

embedded in land use policy and regulation that are decades old in 

some cases? How do we change that? 

At best, the ecological services provided by “green infrastructure” have 

been considered as an add-on. They are not intuitively understood by 

the public, elected representatives and asset managers. Unless 

communities measure the effects of impacts, degradation of riparian 

assets and streamside setback zones will continue. 

 

What is Green Infrastructure, really? 

Released in January, a nationwide analysis of 122 plans from 20 

United States cities found that many plans fail to explicitly define green 

infrastructure. When they do, concluded researchers at the Cary 

Institute of Ecosystem Studies, they tend to focus on stormwater 

management, favouring engineered facilities over parks and larger 

urban green spaces. The study is the first systematic review of the use 

and definition of the green infrastructure concept in local government 

plans in the United States. The findings may also be viewed as 

applicable to Canada. 

Lead author Zbigniew Grabowski, who completed the work as a 

postdoctoral associate at Cary Institute of Ecosystem Studies, 

explains, “Green infrastructure is broadly understood to be a good 

thing, but many city plans lack a clear definition of what it actually is. 

Hydrological definitions dominate. This narrow view can limit project 

funding and cause cities to miss out on vital social and ecological 

services that more integrative green infrastructure can provide.” 

In this edition of the Living Water Smart Series, we present highlights 

from a conversation with "Dr. Z" and Tim Pringle, Chair of the 

Partnership for Water Sustainability's Ecological Accounting 

Process (EAP) initiative. There are two parts to the storyline. The first 

part delves into the "story behind the news release" to understand what 

the nationwide analysis revealed. The second part introduces the idea 

of the "green infrastructure continuum".  

30-Second Takeaway  

Green 
Infrastructure 
Continuum 

We use the term 

"green infrastructure 

continuum" to frame 

how green 

infrastructure 

understanding and the 

state-of-the-art around 

it are building on 

experience and 

evolving over time. The 

continuum idea 

provides context for 

milestones on the 

green infrastructure 

journey in British 

Columbia. 
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“Green infrastructure has been embraced as a tool to help cities 

achieve sustainability and resilience goals while improving the lives of 

urban residents. How green infrastructure is defined guides the types 

of projects that local governments implement, with enduring impacts to 

people and the urban environment,” says Dr. Steward Pickett, 

Distinguished Senior Scientist, Cary Institute of Ecosystem Studies. 

Dr, Pickett is leading a project that is framed by this question, Is Green 

Infrastructure a Universal Good? The project objective is to discover 

how to best improve the equity of green infrastructure through policy 

and practice. In January 2022, Cary Institute released What is green 

infrastructure? A study of definitions in US city planning4.  

The nationwide document analysis, led by Dr. Zbigniew Grabowski, is 

the first systematic review of the use and definition of the green 

infrastructure concept in local government plans in the United States. 

They found that many plans fail to explicitly define green infrastructure. 

When they do, they tend to focus on stormwater management. 

“Green infrastructure is broadly understood to be a good thing, but 

many local government plans lack a clear definition of what it is. 

Hydrological definitions dominate. What they mean can be unclear and 

inconsistent within and across local governments,” says Grabsowki. 

 
 

 

 
4 https://waterbucket.ca/gi/wp-content/uploads/sites/4/2022/01/What-is-green-infrastructure_Jan2022.pdf 

Part 1 – Toward a More Inclusive Definition of 
Green Infrastructure in the United States  

First the Context, 
then the 
Conversation 

Before delving into the 

“story behind the news 

release” by having a 

conversation with 

Zbigniew Grabowski, it 

helps to have a broad-

brush understanding of 

the facts of “the story” 
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US Cities are Murky on How They    
Define Green Infrastructure 

“Green infrastructure has its roots in 19th century landscape design. 

Its original conceptualization was broad, taking in parks, trail systems, 

gardens, and other natural landscape features that provide benefits for 

people and the environment. In the United States, there was a shift in 

2007 when the US Environmental Protection Agency defined green 

infrastructure as a set of best practices for managing stormwater, to 

meet Clean Water Act regulations,” report Pickett and Grabowski. 

 

Scope of Analysis and Key Findings 

The nationwide survey explored three lines of analysis: the types of 

local government plans that define green infrastructure, how it is 

defined, and the functions and benefits assigned to green 

infrastructure projects.  

Cary Institute researchers examined 20 medium-to-large US cities. 

They collected and screened 303 planning documents of all kinds for 

references to green infrastructure. Of these, 122 met the criteria for 

analysis. 

Cities that were part of the assessment: Atlanta, Austin, Baltimore, 

Chicago, Denver, Detroit, Louisville, Miami, Milwaukee, New Orleans, 

New York City, Philadelphia, Phoenix, Portland, Sacramento, San 

Juan, Seattle, St. Louis, Syracuse, and Washington DC. 

 

Green Infrastructure Means Different Things in Different 

Cities: “While the landscape concept of green infrastructure includes 

stormwater management benefits, stormwater concepts rarely 

consider the broader landscape. This can mean lost opportunities for 

more expansive benefits, among them high-quality green spaces, 

management of diverse environmental risks, and improved urban 

public health,” emphasizes Steward Pickett. 

Among the research team’s key findings: 39% of plans that refer to 

green infrastructure do not define what it is. Of those that do, 

stormwater concepts predominate (59%), followed by landscape 

concepts (17%), ‘integrative’ — which combine stormwater and 

landscape concepts (15%), and other (9%).  

The researchers identified a total of 153 unique definitions, 

indicating that green infrastructure means different things to city 

planners across the United States. 

The nationwide survey of 

plans was by Dr. 

Grabowski, as part of a 

larger project 

examining the equity of GI 

planning led by two senior 

scientists (Dr. Steward 

Pickett and Dr. Timon 

McPhearson). Originally 

seeking to identify how 

cities plan for green 

infrastructure, the survey 

was confronted with a 

diversity of plan types and 

green infrastructure 

concepts. 

This unexpected 

diversity required the 

elaboration of three lines 

of analysis: the types of 

local government plans 

that define green 

infrastructure, how it is 

defined, the types of 

things considered part of 

GI, along with its 

functions and benefits. 
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What Qualifies as Green Infrastructure Varied Widely: The 

research process identified an amazing total of 693 different types of 

green infrastructure described in the 122 documents analyzed. The 

features most commonly included in plans were: trees (90%), rain 

gardens (75%), ‘other stormwater facilities’ (55%), blue-green corridors 

(60%), and green roofs (65%).  

The authors found that some cities went so far as to include green 

energy and alternative transportation technologies within their 

definitions of green infrastructure. 

The authors also found that green infrastructure benefits identified by 

local government plans include water quality, recreation, health, city 

livability, and property value. They note that social benefits were the 

most commonly cited in plans, followed by environmental, economic, 

‘built environment’ (to enhance or support existing built structures, like 

a sewer or transportation system), and ecological benefits.  

 

A Comprehensive View of Green Infrastructure 

Taking in the breadth of concepts outlined in the 122 plans, the authors 

(including Timon McPhearson) developed the following synthetic 

definition of green infrastructure to guide future research and planning, 

and help cities and researchers adopt a more comprehensive view of 

what green infrastructure entails and the benefits it confers: 

Green infrastructure (GI) refers to a system of interconnected 

ecosystems, ecological-technological hybrids, and built infrastructures 

providing contextual social, environmental, and technological functions 

and benefits. As a planning concept, GI brings attention to how diverse 

types of urban ecosystems and built infrastructures function in relation 

to one another to meet socially negotiated goals. 

 

Synchronicity with 
British Columbia 
experience 

The synthetic definition 

of green infrastructure 

echoes the “design 

with nature” framing 

put forward by the BC 

Green Infrastructure 

Partnership in 2005. 

Refer to Part 2. 
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A Conversation with Zbigniew Grabowski to 
Learn the “Story Behind the News Release” 

According to Zbigniew Grabowski, Cary Institute of Ecosystem 

Studies is essentially the premier ecological research institute that is 

dedicated to thinking about systems in ecology, and which includes 

patterns in landscape change. Although Cary is fairly small, he adds, it 

has a diverse range of ecological sciences in the same building. They 

are all unified by the systems approach to ecology, he emphasizes. 

 

Dr. Z continues: 

“The other system-oriented research centre that I am affiliated with, 

and mainly supported by, is the Urban Systems Lab. It takes a 

systems approach to study how cities operate and looks at cities 

primarily through a socio-ecological systems lens.” 

“I was initially trained as an ecologist. Because I was very interested in 

conservation, my master’s degree is in conservation ecology. When I 

was working in the United Kingdom at the Prince’s Foundation for 

Building Community, they were promoting the idea of ecological 

urbanism. But they had no ecologists until I showed up.”  

So, I asked, what is ‘ecological’ about you are doing? How is this form 

of urbanism different from any other form of standard architecture 

practice? Surprisingly, they did not have a good answer. This got me 

thinking and set me on my career direction.”
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Look at Green Infrastructure Through a Social Lens   

“Ecology is not really being embedded in any planning practice. This 

realization turned my attention towards urban planning and this 

question, how do you embed ecosystem science and 

principles within landscape planning to conserve 

landscapes, ecological functions, and quality?” 

“My approach to the research is shaped by my interest in people and 

politics in a socio-ecological systems context. It is also shaped by the 

fact that my family has an engineering background. So, I recognize the 

need to understand how infrastructure systems alter the relationship 

that people have with nature.” 

“Infrastructure systems are one of the primary stressors on natural 

systems, both on the global scale and locally. This is the context for my 

desire to think in terms of social, ecological, and technological systems 

when looking at how complex landscapes are evolving over time.”  

“So, what led me to look at green infrastructure through the systems 

lens? It resulted from thinking about how the social processes shaping 

landscapes are inseparable from people’s relationship with nature, the 

ecosystem itself, as well as what infrastructure is present on the 

landscape. It is not just about ecological assets. It is also about these 

hybrid “built assets” as well as the range of technological innovations.”  

 

An Unexpected Research Direction and Outcome  

“The research project started with an overall goal which is to examine 

the equity of green infrastructure plans. But we soon found that cities 

across the US define green infrastructure in such different ways. This 

meant that we had to first survey what they meant by green 

infrastructure. Then could we tackle the original research question.” 

“Unless we did this, it would be impossible to compare apples with 

apples when all these plans have radically different definitions. So, we 

had to develop a methodology to characterize what is meant by green 

infrastructure in the US urban planning context (refer to sidebar).” 

“The survey identified the dominance of the stormwater focus, mostly 

due to the requirement for compliance with US EPA regulations, but 

also because of this tradition of landscape conservation planning. We 

also found that a more integrated systems concept is emerging. And 

that is what we wanted to promote and push it forward.” 

“There are a lot of ‘greening’ and sustainability initiatives, but 

they are not conceptually unified. They are neither thought about 

in terms of interdependencies nor systemically.” 

Overview of Dr. Z’s 
Methodology 

We created a replicable 
document acquisition 
methodology. In each 
city, we first looked for a 
sustainability plan and 
basically did keyword 
searches for GI within it. 
Okay, do these plans deal 
with this concept? And do 
they have other plans 
that try to implement or 
plan for this concept? 

Any citation or reference 
to another city plan we 
would then track down 
and do another keyword 
search. Okay, does this 
plan deal with GI? 

We ended up sifting 
through some 360 plans 
and documents for the 22 
cities. 122 were current 
plans led by city 
government that referred 
to GI. Those were the 
plans we analyzed. Do 
they do this equitably or 
not? 

But, as we started to 
really read into how they 
were referring to GI, we 
found what at first 
seemed to be a really big 
dichotomy between the 
landscape planning 
concept and the 
stormwater concept. 
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Need for a Systems-Oriented Definition 

“The stormwater concepts were obvious, and we uncovered a lot of 

CWA compliance types of planning being done. Those were 60% of 

our overall sample. The other 40% were diverse, from comprehensive 

plans to capital improvement plans to climate plans to resilience plans. 

There were several urban forest plans. There were parks and open 

space plans. There were transportation and transit-oriented plans.” 

“We had this moment of realization about the diversity of plans when it 

clicked in our minds about analyzing all the plans in terms of three big 

buckets: something that is very stormwater-focused, something that is 

very land-focused, and something that is trying to integrate the two.”  

“In the process, we started to uncover this grain of systems 

thinking within green infrastructure planning. It is like a crystal 

within a larger chaotic mix of planning ideas, an idea allowing us to 

integrate many different infrastructure systems.”  

“I have talked to folks at the US EPA. Even within that organization, 

there is confusion around what green infrastructure means. Maybe, if 

we just crystalize that nugget of an idea even more, it will catalyze a 

more structured way of thinking about these things in US urban 

planning and beyond.” 

“We can deal with stormwater, and we can deal with landscape values 

in conservation. We can do so through a systems framework. By 

proffering a synthetic definition that places relationships between 

systems, in order to design a green infrastructure system at its core, 

we hope our work might be able to advance that conceptual agenda.” 

Re-imagining Green 
Infrastructure as an 
Integrated System 

“In the process of 
analyzing the 122 plans, 
we uncovered this grain 
of systems thinking 
within green 
infrastructure planning. 
It is like a crystal within 
a larger chaotic mix of 
planning ideas.” 
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“In a British Columbia context, the story of green infrastructure ideas 

and practices begins with innovative research from Washington State 

in the 1990s and moves to local governments in British Columbia 

wanting to protect streams,” Tim Pringle explained during the 

introductory part of the conversation with Dr. Z.  

“In British Columbia, the Riparian Areas Protection Regulation Act 

encourages local governments to develop a natural assets strategy 

and increase efforts to protect streams and the water balance on the 

urban landscape. The key message is how communities use 

land and what happens to stream systems.” 

“The story of EAP, the Ecological Accounting Process, is how we 

got to the idea of the stream corridor system as a Natural Commons 

and connecting it to the challenge for streams to survive in an urban or 

urbanizing setting. The driver is degradation of stream channels and 

streamside riparian setback zones. EAP establishes the methodology 

and metrics for tackling the Riparian Deficit.” 

“Getting it right starts at the parcel scale. It is a shared responsibility. 

Everyone involved in land use and development, from start to finish, 

must understand the goal in doing business differently because the 

status quo is resulting in unacceptable consequences.”   

Part 2 – British Columbia’s Journey Along the 
Green Infrastructure Continuum 

Connecting Dots 

In Part 1, Dr. Z describes 

his moment of insight 

when he uncovered a “a 

grain of systems thinking 

within GI planning”. His 

revelation is the point of 

departure for this Part 2. 

It allows us to connect the 

dots to the GI milestone in 

2005 when BC’s Green 

Infrastructure Partnership 

developed a “design with 

nature” framework for a 

whole-system approach 

that integrates across 

infrastructure systems.  

Over the last six years, the 

EAP methodology and 

metrics have been tested, 

refined, and mainstreamed 

through nine demonstration 

application projects in 

Metro Vancouver and on 

Vancouver Island. This has 

been a building-blocks 

process. Projects cover a 

range of land use situations. 
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Know Your History: Look Back to Look Ahead 

According to Kim Stephens, “The Partnership for Water Sustainability 

leadership team has a long history of involvement in the green 

infrastructure movement, dating back three decades. It is accurate to 

say that the complementary efforts of Tim Pringle, Ray Fung and 

Emanuel Machado have been collectively impactful in steering the 

local government conversation about green infrastructure.” 

“Their experience illustrates why it is important to focus on the distance 

travelled so far, rather than the distance left to go, to reach the goal. 

Their stories also underscore the need to use the term green 

infrastructure continuum to frame how understanding and the 

state-of-the-art are building on experience and evolving over time.” 

 

Tim Pringle is the visionary behind a game-changer in the late 1990s. 

When he was Executive Director of the Real Estate Foundation, he 

persuaded his Board of Governors to provide seed funding that 

ultimately launched the East Clayton Sustainable Community in 

Surrey. This was instrumental in overcoming fear and doubt, triggered 

a senior government grant for BC’s first ‘green infrastructure’ pilot 

project, and laid early groundwork for achieving water sustainability 

through implementation of green infrastructure practices. 

Circa 2000, the planning and design for East Clayton in Surrey and 

UniverCity on Burnaby Mountain in the Metro Vancouver region 

stand out as the first large-scale ‘sustainable’ residential communities 

in BC (and among the first in North America) based on use of green 

infrastructure concepts of land use.  Capturing and retaining rainwater 

on site and protecting the hydrology was a priority in these processes. 

 

Ray Fung, a retired Director of Engineering in local government, is a 

Past-Chair of the BC Green Infrastructure Partnership (GIP). 

Formed in 2003 and co-funded by the provincial and local governments 

and the Real Estate Foundation, the GIP provided provincial leadership 

and influenced the nature and direction of the green infrastructure 

conversation in this province. The GIP was one of six original elements 

of the Water Sustainability Action Plan for BC, released in 2004. 

 

Emanuel Machado is Chief Administrative and Resiliency Officer 

with the Town of Gibsons on BC’s Sunshine Coast. In 2014, he 

persuaded the auditors and Council to establish a bold precedent by 

incorporating an ‘auditor’s note’ about natural assets in the Town’s 

Annual Financial Statement. This precedent put Gibsons on the global 

stage as a local government innovator.

In 1990, Tim Pringle 
coined the mantra that 
“use and conservation of 
land are equal values”. He 
also recognized that what 
is measured gets 
managed. This launched 
him on a career trajectory 
that has culminated in 
EAP, the Ecological 
Accounting Process. Now, 
local governments have a 
methodology and metrics 
for translating policies into 
actions on the ground. 
EAP is a game changer. 

In 2010, the Partnership 

for Water Sustainability 

was incorporated as a 

society and assumed the 

responsibilities of the GIP. 

 

Emanuel Machado’s 

passion and credibility 

generated interest in 

replicating or adapting 

the ‘Gibson’s model’ in 

other communities. 
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“Design with Nature” Framework for 
Integrating Across Infrastructure Systems 

In 2004, the GIP produced the Green Infrastructure Consultation 

Report, which described “green infrastructure as the ecological 

processes, both natural and engineered, that are the foundation for a 

healthy natural and built environment in communities”. This language 

aligns with the synthetic definition put forward by Dr. Z and coauthors. 

Then, in 2005, the GIP framed a “Design With Nature” approach to 

community development in terms of six objectives (listed below). These 

objectives embrace engineered infrastructure yet transcend it. Again, 

this comprehensive view is a systems lens. Almost two decades later, 

it mirrors what Dr. Z and his colleagues are urging in the United States. 

 

 

 

 

 

 

 

 

 

 

Everything is Connected in a Systems Approach 

“The Design With Nature approach is foundational to the whole-

system, water balance work of the Partnership under the umbrella of 

the Water Sustainability Action Plan for British Columbia. Successive 

initiatives have built on this foundation, starting with the CAVI-

Convening for Action on Vancouver Island from 2006 through 

2012, and continuing from 2012 to this day with the Georgia Basin 

Inter-Regional Education Initiative (IREI),” Kim Stephens explains. 

“The Water Sustainability Action Plan is nested within Living Water 

Smart, British Columbia’s Water Plan, released in 2008. This is 

government’s call to action. It comprises 45 policy objectives and/or 

actions. To this day, Living Water Smart transcends governments. “

Living Water Smart 

At its heart, Living Water 
Smart is about creating 
greener, liveable 
communities and 
adapting to a changing 
climate. This desired 
outcome would be 
achieved through a 
whole-system approach 
that connects the built 
and natural environments. 

“When we refer to 

designing with nature, we 

are borrowing from Ian 

McHarg and the title of 

his 1969 book. We are 

consistent with what 

McHarg intended in terms 

of ecological planning and 

letting the landscape 

inform development.” 

          -Ray Fung, 2007 
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EAP, the Ecological Accounting Process,   
is a Land Use Perspective 

EAP embodies what Tim Pringle and others have learned since 1998 

when planning began for the East Clayton community. EAP uses the 

word ‘accounting’ in the sense of taking stock and understanding the 

worth of ecological services as the community uses them. Holding up 

this mirror reflects opportunities taken or missed and risks avoided or 

incurred. It asks the question; how well are we doing?  

 

 

 

 

 

 

 

 

 

 

 

Use and Conservation of Land are Equal Values 

Tim Pringle has a unique career background that helps to explain his 

whole-system perspective and approach. Educated as a sociologist, 

he has post-graduate training in real estate law and finance. He was 

the Real Estate Foundation’s first Executive Director, starting in 1988 

During the conversation with Dr. Z, Tim Pringle told the story of how he 

came to be a champion of green infrastructure, “The Real Estate 

Foundation is established under a provincial government act. Its 

source of money for grant funding purposes is the short-term interest 

amounts earned on real estate transactions across BC.” 

“Because the Real Estate Act was very broad in terms of relating to 

land and real estate, it took me some time to convince the Foundation 

Governors what land included, which is all the assets on the land, 

including natural assets. That was when I coined the philosophical 

point that use and conservation of land are equal values.” 

“The land supports assets 
that provide services. And 
decisions are made at the 
parcel scale. Thus, we are 
tied to the past through 
historical subdivision of 
land. This means we must 
understand the biology of 
land use. The human 
analogy is DNA. EAP is the 
only ecological methodology 

that deals with the parcel.”  

    -Tim Pringle 
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Stream Degradation is the Driver for EAP 

At its core, the EAP story is about a journey for pioneers working on 

parallel stream protection and restoration initiatives in British Columbia 

and Washington State. EAP has its origins in the 1990s “salmon crisis” 

in the Georgia Basin / Salish Sea / Puget Sound bioregion.  

The cross-border call to action resulted in a road map (in the page 13) 

sidebar) for restoration of stream system integrity. This road map has 

guided the Partnership’s program of applied research. Three decades 

later, parallel paths have converged in the form of the methodology and 

metrics for operationalizing EAP.  

 

The Elephant in the Room: Tim Pringle continued, “As my career 

went on, I kept asking myself the question, if communities do know how 

to protect streams and natural assets, at least from the point of science 

and the kinds of work needed to maintain and manage them, why isn’t 

that more common?” 

“Subsequently, through my position at the Foundation, I began 

collaborating with Patrick Condon of UBC, Erik Karlsen of Municipal 

Affairs, Kim Stephens and others in the mid-1990s to fund an emerging 

initiative called green infrastructure.  

“Recently, Kim Stephens and I have been looking at the evolution of 

green infrastructure ideas and practices in BC. There is lot of dialogue 

about green infrastructure, but the practices tend to be put into silos – 

for example, green buildings or energy conservation or handling water 

on a site. But none of it is about systems. It is all about piece meal parts 

of systems. The resulting works are not necessarily misdirected but 

they are inadequate, shall we say.” 

 

Connecting Dots 

The Fish Protection Act 
was a watershed moment 
and a call to action. The 
1997 workshop led 
directly to the 
SmartStorm Forum Series 
(1999 thru 2001). Cross-
border in scope and 
guided by a vision for an 
ecosystem-based 
approach to land and 
water development, the 
series set in motion a 
chain of events and 
associated outcomes. 

These have rippled 
through time, resulting in 
provincial milestones such 
as: release of Stormwater 
Planning: A Guidebook 
for BC in 2002; followed 
by release of Living Water 
Smart, British Columbia’s 
Water Plan in June 2008; 
and culminating in 
passage of the Water 
Sustainability Act in 2014. 
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Why a Stream Corridor System is a Land Use 

The strength of EAP is in how it looks at and values streams as 

systems, as natural commons assets, and as a land use. A stream 

corridor is a land use because it satisfies two criteria: it is defined in the 

Riparian Areas Protection Regulations Act, and it has a financial 

value. One can draw a direct line from EAP to the Act, renamed in 2016 

after originally becoming law in 1997 as the Fish Protection Act. 

 

Financial Value of a Stream Corridor System:  At this point in 

the conversation with Dr. Z, Tim Pringle explained the EAP 

methodology in broad brush terms, “Based on the science of the time, 

a law was put in place to establish a 30-metre setback zone measured 

from the stream centreline. This is the width considered adequate to 

protect stream function for fish habitat. For our work, that gives us a 

specific definition of a stream corridor.” 

“We call the stream a “natural commons”. Actually, any natural 

asset is a natural commons because residents and property owners 

and visitors have access, use and enjoyment of the benefits of that 

natural commons. But our analytical focus is on the parcel because the 

way local governments obtain a lot of their revenue and shape 

communities is by managing parcels through zoning, regulation, 

taxation, and so on.” 

“We look at parcels. We find out how much of the parcels extend into 

the riparian area or setback zone. From that, we can calculate a 

Natural Commons Asset (NCA) value. That gives us a financial 

value for a natural asset like a stream. We work mainly with streams.” 

“By having that number, it helps local government consider the stream 

corridor the same way they would look at any capital asset. It leads 

them to ask the question, if we are going to invest annually in 

maintenance and management of the stream, what should that be? For 

example, what would 1% of the NCA value be as an annual budget?” 

“This metric gives them some idea of the order of magnitude of 

responsibility that they might have from a financial point of view, for a 

natural asset such as a stream system.” 

“The natural asset concept also includes the implied social 

contract – that is, residents and others expect it to be there, and to 

have those services in the future. That implies it is being maintained 

and managed. That is the outline of how, through EAP, we deal with 

stream systems and work with local government and their collaborators 

such as stewardship groups to maintain and manage streams and 

have the stream value included in their asset management strategy.”

Road Map for 
Protecting Stream 
System Integrity 

West coast research in 
the 1990s by Horner et al 
at the Center for Urban 
Water Resources 
Management in Seattle 
correlated land use 
changes with impacts on 
stream system condition, 
and demonstrated that 
the order-of-priority for 
factors limiting 
ecological values of 
urban streams is: 

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

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

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

LIMITING FACTOR 4: 
Deterioration of Water 
Quality 



 

 

Living Water Smart in British Columbia: “Design with Nature” Framework for Integrating Across Infrastructure Systems 

Pa
ge

1
4 

Systems Approach to Reconnecting 
Hydrology and Stream Ecology 

The road map for protecting stream system integrity led to the “twin 

pillars” concept, in 2015, for reconnecting hydrology and stream 

ecology through asset management, for the “drainage service”. 

The Water Balance Accounting pillar addresses "changes in 

hydrology" on the land draining to the stream. In 2002, the Stormwater 

Planning Guidebook formalized the guiding philosophy, Water 

Balance Methodology, and performance targets for restoring the water 

balance distribution, by design.  

The 6-year program of applied research to test, refine, and mainstream 

EAP now provides local governments with a guiding philosophy, 

methodology and metrics to bridge the gap and operationalize the 

Ecological Accounting pillar to address “loss of riparian integrity”.  

 

Riparian Deficit: From Policy to Measurable Metric: EAP 

defines the "loss of riparian integrity" as the Riparian Deficit, a 

measurable metric. This is attention-grabbing and game changing. It 

balances the conversation among the environmental, engineering, and 

financial perspectives because it is the environmental equivalent of the 

Infrastructure Funding Gap (or Deficit). 

“In short, Riparian Deficit is an effective way of encapsulating the 

underlying uniqueness of the EAP, theory, methodology, and metrics. 

It gives all the players a way to focus on using their time to get the most 

effective result. EAP allows them to see what aspect of the Riparian 

Deficit they can deal with,” summarized Tim Pringle.

EAP redefines the 
municipal “drainage 
service” function as two 
interconnected systems: 
constructed and natural. 
The goal for the drainage 
service would be a plan 
that integrates the Water 
Balance and Ecological 
Accounting pillars.  
Asset Management for 
Sustainable Service 
Delivery: A BC 
Framework provides the 
financial incentive to go 
down this path.  
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Operationalizing EAP for Stream System 
Management and Maintenance 

 “The other benefit of assigning worth to a stream corridor as an asset 

is that it leads to consideration of efforts needed to maintain that asset.  

To borrow a framework from the financial world, a Maintenance and 

Management (M&M) budget needs to be assigned to keep up the 

performance of ecological services beyond the natural asset’s initia l 

‘capital’ costs.” Kim Stephens explained. 

“For the most part, the formal responsibility for the services that stream 

corridors provide, as equivalents to engineered assets, lies with local 

government.  EAP then, puts M&M of stream corridors and wetlands 

on an equal footing with say, pipes and pumps.”   

“EAP supports local governments that intend to include stream 

systems in asset management calculations and the M&M of drainage 

services.  Through use of EAP, local governments can make a financial 

case for stream systems.  Beyond local government, the provincial 

umbrella for EAP is Asset Management for Sustainable Service 

Delivery: A BC Framework, which operationalizes one of 45 actions 

in Living Water Smart, British Columbia’s Water Plan.” 

“An expectation is that local governments would, over time, integrate 

natural assets into their asset management processes.  It is about 

creating greener communities and adapting to a changing climate. This 

desired outcome would be achieved through a whole-system approach 

that connects the built and natural environments through green 

infrastructure, both natural and engineered. EAP shows local 

governments how to do it for stream systems and other water assets, 

such as wetlands,” stated Kim Stephens in his concluding comments.

EAP in a Nutshell 

The essence of EAP is 
expressed as follows: What 
is the environment that 
supports the “package of 
ecological services” in a 
stream corridor? This term 
refers to the combined 
range of uses desired and 
supported by the 
community, namely - 
drainage, habitat, 
recreation, and enjoyment 
of property. This is a land 
use perspective. 

EAP interweaves financial, 
social, and ecological 
perspectives within a single 
number to establish the 
financial case for a stream 
corridor system. This 
aggregate number is the 
Natural Commons Asset 
(NCA) value. EAP uses BC 
Assessment data to find the 
NCA values of streams. 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. 

The NCA value, a measure 
of the Riparian Deficit, 
provides environmental 
planners with a starting 
point for conversations with 
engineers and accountants 

about the services that 
natural and constructed 
assets both provide.   



 

 

 

 

 

  

 

 

 

 

 

TO LEARN MORE, VISIT: 

https://waterbucket.ca/about-us/ 

About the Partnership for 
Water Sustainability in 

British Columbia 

Incorporation of the Partnership for Water 

Sustainability in British Columbia as a not-for-

profit society on November 19, 2010 was a 

milestone moment. Incorporation signified a 

bold leap forward.  

Over two decades, the Partnership had 

evolved from a technical committee in the 

1990s, to a “water roundtable” in the first 

decade of the 2000s, and then to a legal 

entity. The Partnership has its roots in 

government – local, provincial, federal. 

The Partnership has a primary goal, to build 

bridges of understanding and pass the baton 

from the past to the present and future. To 

achieve the goal, the Partnership is growing a 

network in the local government setting. This 

network embraces collaborative leadership 

and inter-generational collaboration.   

The Partnership believes that when each 

generation is receptive to accepting the inter-

generational baton and embracing the 

wisdom that goes with it, the decisions of 

successive generations will benefit from and 

build upon the experience of those who went 

before them.  



 

 

 

 

 


