
  
 

  

PART E 

A Stream System is 
a Land Use 
 

 

 
 
To provide the reader with an overview of how the 

financial value of the stream system is determined 

and how it can used in sustainable service delivery, 

this Part E is structured in six sections: 

1. Story Behind the Story of the Ecological Pillar 

2. A Stream System is a Natural Commons 

3. Ecological Accounting Pillar Addresses the 
Riparian Deficit 

4. Central Ideas of the EAP Methodology 

5. Overview of the Research Framework 

6. Financial Case for the Stream: Key Findings 
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Figure E1 – Overarching Context for Ecological Accounting Process 
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Local Government Context for EAP 

Part C explained the building blocks process for evolving EAP over a 

6-year period. Next, this Part E elaborates on the guiding philosophy, 

methodology and metrics for financial valuation of the worth of natural 

systems. Context is everything.  

 

Levels of Understanding 

To provide a relevant “asset management solution” for local 

government, one must understand the local government context. 

Figure E1 highlights three levels-of-understanding. These are 

cascading and provide the frame of reference for EAP analyses. 

Level One is understanding how local government works in British 

Columbia. Drilling down, Level Two is understanding how asset 

management works in practice. Once the first two are mastered, Level 

Three is about how to integrate stream corridors and other natural 

assets into a local government Asset Management Strategy. 

This reality-check led to a fundamental re-thinking of what matters for 

the purposes of an Asset Management Strategy. It required the building 

blocks process to land on the Riparian Deficit as the defining concept 

for operationalizing EAP within a local government Asset Management 

Strategy.  

 

Ecological Accounting differs from    
Ecological Economics      

What gets measured gets managed and determines whether a line item 

is included in an Asset Management Strategy. Competing priorities that 

local governments must constantly reconcile overshadow how one 

calculates a number. Yet, at the end of the day, it will be all about the 

number. The number must look right to be right.  

Early in the EAP journey, it became clear that ecological economics 

theory does not make sense when applied to the local government 

setting and asset management. Ecological economics determines 

general values for natural systems with emphasis on influencing policy 

and statistical measures. It does not drill down in a way that is helpful 

to local governments striving, under scrutiny, to make budget decisions. 

1. Story Behind the Story of the Ecological Pillar 

Financial valuation of 
stream systems 

“It is not the technical-
financial approach that 
allows us to quantify 
the worth of a natural 
(ecological) asset. Rather, 
it is how the community 
uses and understands the 
ecological asset that 
determines the value. In 
British Columbia, this is a 
starting point when we 
talk about EAP, the 
Ecological Accounting 
Process, and valuing 
the package of ecological 
services made possible by 
the hydrology of a 
creekshed.” 

      Tim Pringle, October 2021 
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Ecological Accounting: Emphasis on ‘civil 
services’ that provide a municipal function 

With release of Beyond the Guidebook 2015 in November 2015, the 

EAP journey commenced. In 2016, EAP Chair Tim Pringle wrote a 2-

part series for the Asset Management BC Newsletter which mapped 

out his early thinking behind the Ecological Accounting Pillar. 

In Part One, Tim Pringle discusses the importance of devising EAP and 

the valuation issues that arise. In Part Two, his focus is on how EAP 

would enable risk assessment of natural assets owned by and 

available to local government. 

 

Accounting versus Economics 

Tim Pringle coined the phrase ecological accounting to make clear the 

distinction vis-à-vis ecological economics. “The purpose of EAP is to 

enable comparison of engineered infrastructure to natural systems by 

means of common units of measurement and value,” wrote Tim Pringle 

in the first article, published in February 20161. 

“Ecological accounting differs from ecological economics. The latter 

approach determines general values. Ecological accounting 

determines which infrastructure services may be drawn from natural 

assets and the cost of using those services at specific sites and 

throughout a watershed.” 

“The challenge is in HOW to calculate the most effective blend of 

services from nature and engineered infrastructure. The need for 

measurement and valuation is paramount. Ecological accounting faces 

the challenge of monetizing natural assets and services in a way that 

can be compared to engineered assets and services.” 

 

Think Like a Watershed: “Human settlement always depends on 

natural assets for basic needs. Local government, at least in BC, 

commands the greatest influence on the use of civil services that may 

be drawn from natural assets.” The two articles explore what this 

process might look like on the ground in the context of site development 

and drainage. 

“Emphasis is on hydrologic functions, the primary natural form maker 

in watersheds and a key consideration in the process of land 

development, also a form maker in watersheds.” 

 
1 https://waterbucket.ca/wscblog/files/2016/03/AMBC-Newsletter_article-by-Tim-Pringle_Feb2016.pdf 

About Tim Pringle 

“Local governments 
need real numbers to 
deliver green 
infrastructure outcomes. 
It is that simple. Tim 
Pringle’s unusual blend 
of education and career 
experience sets him 
apart from the usual 
suspects in the 
‘ecological services 
crowd’. He is a 
sociologist who has a 
working knowledge of 
real estate finance. This 
experience propelled his 
breakthrough in 
developing the metrics 
for EAP.” 

     Kim Stephens, March 2022 
     Waterbucket eNews  
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Ecological Accounting would allow asset 
managers and owners to see a more complete 
picture of value and future costs 

Part Two of the EAP series was published in September 20162. This 

coincided with the launch of the first two demonstration applications to 

test the EAP methodology and metrics in the Cowichan and Comox 

valleys on the east coast of Vancouver Island. 

“EAP is an economic tool to make real the notion of ‘watersheds as 

infrastructure assets’,” wrote Tim Pringle. This concept is introduced 

in Part B of this Synthesis Report. The context for both it and EAP is 

Asset Management for Sustainable Service Delivery: A BC 

Framework. 

 

Four Analytical Approaches: “EAP would support four related 

analytical approaches to capital expenditure and life cycle costs 

represented in drainage infrastructure services drawn from natural 

assets. These are Substitution, Cost Avoidance, Environmental 

(watershed health) Benefits, and Attributed Values.” 

“Practitioners would use EAP to determine whether drawing services 

from natural assets for drainage infrastructure makes financial sense. 

It would enable practitioners to price expenditures or avoided 

expenditures that occur in such contexts.” 

“It follows that potential capital expenditures for engineered services 

and those drawn from natural assets could be compared.  Practitioners 

could determine the optimum balance of these options.  Such design 

of infrastructure services offers enhanced protection of watershed 

hydrology (and ecology) as well as lower life-cycle costs for the assets.” 

 

A Look Ahead: “EAP would make sustainable service delivery more 

robust with the inclusion of the value and costs associated with the use 

of services from natural assets to supply infrastructure.” 

“EAP would allow Asset Managers and Owners to see a more complete 

picture of value and future costs, including the funding required for 

Operating and Maintenance of the components of the system that 

adapted Natural Assets for infrastructure to save initial capital 

construction costs,” Tim Pringle concludes in Part Two.

 
2 https://waterbucket.ca/gi/wp-content/uploads/sites/4/2022/05/AMBC-Newsletter_Partnership-articles_Sept-2016.pdf 

Tim Pringle’s Part 2 
article in the Asset 
Management BC 
Newsletter series was 
complemented by an 
article titled Partnership 
for Water Sustainability 
publishes Primer to 
support vision for 
“Sustainable Watershed 
Systems, through Asset 
Management”. This 
provided the overarching 
context for EAP 
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Two Early Conclusions Led to a 
Fundamental Shift in Approach 

“Initially, we saw EAP as a tool – that is, the Ecological Accounting 

Protocol - that would help practitioners calculate the opportunity cost 

of balancing ecological services with drainage infrastructure. However, 

our thinking quickly evolved because of what we learned doing the first 

two case studies in 2016-2017,” recalls Tim Pringle, EAP Chair. 

“When we designed EAP, there were no predetermined outcomes, but 

there were goals. One was to confirm the definable benefits of the 

ecological services supported by the hydrology. Another was to 

produce a social and financial account about the worth of these 

services.” 

“Testing the EAP approach through the Brooklyn Creek and Busy Place 

Creek demonstration applications on Vancouver Island resulted in this 

defining conclusion: EAP is a process, not a protocol.  Thus, we 

rebranded EAP as the Ecological Accounting Process.” 

“This was one of two early conclusions. The second relates to the 

distinction between worth and value.” 

 

A Process, not a Protocol 

“The term ‘Process’ more accurately describes the challenge of 

working with multiple stakeholders to assess the hydrology of an entire 

creekshed, or small watershed, to accurately describe the ecological 

services made possible by the hydrology. This comprehensive 

approach rarely takes place, and it makes the Ecological Accounting 

Process (EAP) unique,” explains Tim Pringle. 

 

Worth versus Value: “Stakeholders have, by the nature of their 

engagement in dealing with hydrological and ecological concerns in a 

creekshed, confirmed what is or is not worthwhile to them. Looking 

through the ‘worth lens’ led us to a fundamental shift in approach.”  

“The EAP methodology places less emphasis on the monetization of 

ecological services. Instead, the principal focus is on the investment of 

resources already made by many stakeholders, as well as their 

aspirations concerning prevention of degradation plus enhancement of 

ecological services in the creekshed.” 

“We find that stakeholders have produced a considerable amount of 

information about risks, concerns, and opportunities. This informs EAP 

analyses and helps us achieve the research objectives.” 

Local government’s 
quest for meaningful 
numbers  

“The starting point for 
application of EAP is 
recognition that local 
governments have 
existing tools in the form 
of policies and legislation 
for ‘maintenance and 
management’ (M&M) of 
ecological assets within 
riparian corridors.”  

“Until now, what local 
governments have lacked 
are a pragmatic 
methodology for financial 
valuation, and 
meaningful metrics that 
go to the heart of 
sustainable service 
delivery.” 

    Tim Pringle, September 2020 
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How Much to Invest in Stream Systems? 

EAP interweaves financial, social, and ecological perspectives within a 

single number – the Natural Commons Asset Value – to establish 

the financial case for a stream corridor system. This foundation has two 

primary metrics or measures: the NCA financial value is expressed as 

$ per km of stream; the annual M&M budget is 1% of the NCA value 

consistent with accepted practice for constructed assets. 

The NCA value is a measure of the Riparian Deficit which is a 

measure of the “loss of riparian integrity” due to land use intrusion into 

the regulated streamside setback zone. 

 

Riparian Deficit is a Conversation Starter 

Expressed as the Riparian Deficit, the NCA Value provides 

environmental planners with a starting point for a balanced 

conversation with engineers and accountants about the services that 

natural and constructed assets both provide. This alone is a game-

changer.   

“The EAP process is collaborative. As such, we modify our theoretical 

and intellectual approach through conversations with all the players. 

Our goal is to express EAP in language that works for them. We still 

have work to do with EAP in terms of getting our ideas into language 

that is easy for a wide audience to use. But we are getting close,” says 

Tim Pringle. 

EAP is an application of the systems approach. EAP and slice-and-

dice methodologies are at opposite ends of the financial valuation 

spectrum. As the late John Henneberry pointed out, the latter fall far 

short of the whole and do not capture the interconnectedness of nature. 

Tim Pringle’s tribute 
to John Henneberry 

“The University of 
Sheffield’s John 
Henneberry (1952-2021) 
was a source of inspiration 
for me when we were 
initially developing the 
methodology and metrics 
for EAP, the Ecological 
Accounting Process. He 
identified the same 
methodological problems 
that we experienced in 
quantifying the financial 
value of ecological 
services. Natural systems 
do not dissect conveniently 
in order to be quantified 
and given financial value.” 

      Tim Pringle, October 2021 
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Use and Conservation of Land     
are Equal Values  

Use and conservation of land are equal values – this is the starting 

point for EAP. Therefore, one should not be subrogated to the other. 

But that is traditionally what communities have done. Use of land has 

been the dominant consideration.  

The concept of the Natural Commons underpins EAP. A stream 

system is a Natural Commons. Because natural systems and human 

settlement share the landscape, the values associated with the 

commons must include social, ecological. and financial considerations. 

Figure E2 is a key visual aid because it depicts the three categories of 

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

institutional commons for services that support quality of life and 

property enjoyment.  

Use and conservation of Natural Commons Assets implies a social 

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

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

similar expectations concerning constructed commons such as roads 

and buried infrastructure; and institutional commons such as schools.  

 

EAP is a Land Use Perspective 

The strength of EAP is in how the methodology looks at and values 

streams as systems and as a land use. A stream is a land use 

because it satisfies two criteria: it is defined in regulations; and 

it has a financial value.  

EAP uses BC Assessment Authority data to determine the Natural 

Capital Asset values of streams and water assets. BC Assessment 

deals with land parcels and improvements. EAP is concerned with the 

parcels because land parcels are the basis of locating settlement and 

imposing controls.  

BC Assessment data are based on parcels which can be measured, 

are accurate, and recent (up to date). Also, the data are longitudinal, 

which means they have been collected for decades. 

Context for financial 
valuation of regulated 
riparian zone 

Communities use BC 
Assessment information for 
“land value capture” 
(World Resources Institute, 
M. Hart, Dec 2020). That is, 
the credible assessments 
support decisions for land 
taxation. Some tax 
revenues are used by local 
government to pay for 
infrastructure (constructed, 
natural and institutional) 
which all residents and 
property owners use and 
enjoy. 

EAP methodology 
recognizes that various 
legislation affects parcel 
values – for example, 
owners of parcels may 
apply for farm status. If 
received, assessments may 
be discounted. 

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

Natural Commons Constructed Commons Institutional Commons 

As defined by the EAP, a 

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

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

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

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

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

 

 

Figure E2 

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

It depicts three categories of ‘commons’: natural, constructed and institutional. 

This location is in the District of Oak Bay 
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EAP Looks at Individual Parcels 

Essentially, EAP analyses describe and quantify the alteration of 

riparian and nearby upland areas in the creekshed. The key metrics 

are loss of riparian cover, creation of impervious areas and alteration 

of water pathways. These concerns apply to all areas of the stream 

system and imply the following key questions:  

 

The focus is on two zones of interest 

EAP uses quantitative and qualitative metrics to evaluate land use 

realities that alter stream conditions. The Riparian Areas Protection 

Regulation is the starting point for applying EAP metrics to two “zones 

of interest”: 

• Inner Stream Setback Zone: This describes the 30m SPEA zone 

abutting the stream on each side plus the stream width at a 

nominal 5m, where SPEA is the acronym for the Streamside 

Protection and Enhancement Area. 

• Outer Land Use Zone: This describes the 200m upland area 

adjacent to the setback zone on each side of the stream corridor. 

EAP looks at the upland “outer land use zone” in urban areas because 

infrastructure and buildings may have eliminated riparian and 

woodland cover, created impervious conditions, and altered how 

rainwater and runoff reaches streams.  

 

Riparian Areas Protection Regulation: Know your history. 

Understand the context. 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 communities doing a better job? 

Why are streams still being degraded? How do we change that?  

A short history of the Riparian Areas Protection Regulation is that 

riparian ecosystems have been reduced to riparian zones. This is 

the unintended consequence when there is no effective senior 

government oversight and there is a failure to look beyond the stream.

Water Pathways – what happens to rainwater after it falls?  

Riparian Cover and Conditions – how much is there and how 

natural are the existing vegetative and soil conditions?  

Handling of Drainage – where does rainfall from impervious 

surfaces and engineered landscapes go to be conveyed away?  

EAP is a land use 
perspective 

EAP focuses on historical 
and current land use 
practices that changed 
landscapes, modified 
hydrology, and led to 
present-day community 
perceptions of the worth 
of a stream and the 
“package of ecological 
services” it provides. 
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It is essential to look beyond the stream 

It is in the small tributary streams where the impacts of changes in the 

seasonal water balance and on riparian integrity are being felt most. 

According to Peter Law, a former ecosystem biologist in the Ministry of 

Environment, the intent of the Riparian Protection Areas Regulation 

was to provide flexibility based on the expected scientific outcomes. 

“Instead,” he says,” we have ended up with simple and minimal-type 

measures of the level of riparian protection on behalf of fish. Looking 

beyond the stream to understand the stream as a system is put on the 

shoulders of others, and those ‘others’ are not typically brought in. So, 

what is the consequence? The system context is lost. Small streams 

are now going dry and have minimal levels of riparian protection.” 

 

EAP stays true to the science: EAP understands the stream as a 

system. EAP builds on the Urban Salmon Habitat Program (USHP) 

methodology used by fisheries biologists. EAP does a benchmark 

assessment using four variables to describe and quantify the condition 

of riparian and woodland assets. The goal is to engender support for 

systematic M&M investment to offset historical loss of riparian integrity. 

 

Context for a shared vision of the stream: The Stormwater 

Guidebook discusses the importance of developing a common 

understanding of what is desirable, practical, and achievable: 

EAP has 4 measures 
for a benchmark 
assessment of 
riparian cover 

Area of the riparian zone 
(using 30 m setback from 
the top of stream bank) 

Extent of abutting parcel 
intrusion into the setback 
zone 

Area of woodland cover 
as part of the setback 
zone and adjoining 
upland area as far as 
200m beyond the SPEA 
setback zone. 

Condition of riparian and 
woodland cover based on 
type of vegetation and its 
proximity to the stream. 
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Riparian Deficit Concept is Game-Changing 

EAP closes the loop on the 1990s breakthrough in science-based 

understanding of the correlation between land use changes and 

impacts on stream integrity, including the riparian ecosystem. 

Each EAP case study yielded key lessons and resulted in fresh 

observations and insights. In Part C, we described these as 'big ideas'. 

Each case study supported the depth of analysis for subsequent EAP 

applications. We emphasize that it took a building blocks process to 

evolve EAP because one “big idea” would lead to the next one. 

The case study building blocks process culminated with the biggest 

idea of all – that the Riparian Deficit is the environmental equivalent 

of the Infrastructure Funding Gap (Deficit or Liability).  

With reference to the Road Map for Protecting Stream System 

Integrity, EAP shows how to address loss of riparian integrity in a 

tangible way. This meets a need and fills a gap in master drainage 

planning and rainwater (water balance) management.  

 

Target-Based Strategy for Riparian Restoration 

Now, with EAP as a foundation piece, local governments have a 

rationale and a metric to do business differently. EAP provides local 

governments with a measurable metric, the Riparian Deficit.  

This would allow them to begin the process of engendering community 

support for a target-based strategy for systematic M&M investment 

over decades, as opportunities arise, to restore riparian woodlands and 

native vegetation for the full 30m width of the regulated streamside 

protection setback zone.  

Implementation perspective: Master drainage planning and 

integrated stormwater planning processes at best pay lip-service to the 

role of the streamside protection zone within a stream system context, 

the condition of native vegetation and woodlands cover, and the need 

for restoration. Now, EAP provides the reason to ask the question, why 

aren’t these factors considered and given equal weight to engineering 

considerations?

3.  Ecological Accounting Pillar Addresses  
the Riparian Deficit 

Did you know? 

The Riparian Deficit 
quantifies the extent of 
land use intrusion into 
the regulated setback 
zone (riparian area) and 
the financial implications 
of the intrusion. 
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Land Use Context for Riparian Deficit 

The essence of EAP is to discover the Natural Capital Asset (NCA) 

value of the stream. The concept of the Riparian Deficit interprets 

what the NCA number means. The interplay of these two concepts 

involves the following: 

 

Interplay between the NCA and Riparian Deficit 
concepts is complex 

The NCA financial value easily can be quantified. In contrast the 

Riparian Deficit refers to and qualifies the actions by the community to 

mitigate the impacts of land use, especially urban development, on the 

stream setback and nearby upland areas.  

For example, land use planning and regulation may have concentrated 

development in specific zones resulting in costs reflected in the 

assessed value of parcels.  Efforts taken to deal with impervious areas, 

engineered drainage, landscaped setback areas along the stream, etc. 

infer the community’s sense of social and ecological worth of this 

Natural Commons. 

 

Application of EAP Metrics: Everyone has expectations, enjoys, 

and uses streams and other water assets. There is an implied contract 

to maintain and manage them so that they will be there in the future.  

The NCA provides a financial number, an order of magnitude.  The 

Riparian Deficit interprets the social and ecological importance of the 

NCA result. 

This new concept allows environmental planners and engineers to 

appreciate the implied social contract attending the community’s use 

and expectations of engineered commons and natural commons. The 

outcome can be a conversation that is grounded and balanced.

Why the term 
‘Riparian Deficit’? 

It is a breakthrough in 
thinking that directly 
resulted from the Bings / 
Menzies EAP Project. 

Riparian deficit is an 
effective way of 
encapsulating the 
underlying uniqueness of 
the EAP theory, 
methodology and metrics.  

It resulted from a shift in 
understanding that the 
analytical process for 
determining “worth” and 
“value” of a stream 
system is really about 
measuring the riparian 
deficit and expressing it 
as a social, ecological, 
and financial value. 

The NCA is the financial value of the stream channel plus the 

30m setback on each side. 

The Riparian Deficit refers to the extent of land use intrusion 

into the setback zone. It also indicates what measures the 

community may have taken to mitigate the impact of parcel 

development abutting and adjacent to the stream. 
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EAP and the Green Infrastructure Continuum 

In January 2022, the first systematic review of the use and definition of 

the green infrastructure concept in local government plans in the 

United States captured attention with this headline: Cities are murky 

on how they define 'green infrastructure'.  

Analysis of 122 plans from 20 major cities by Dr. Zbigniew Grabowski 

of the Cary Institute found that many plans fail to explicitly define green 

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

management. A conversation with Dr. Z allowed the Partnership to 

compare US and BC experience and connect dots.  

 

Design with Nature 

The key takeaway from Dr. Z is that the green infrastructure state-of-

the-art in the United States is now close to where BC was in 2005 when 

the Partnership developed a “Design With Nature” framework for a 

whole-system approach that integrates across infrastructure systems. 

In the meantime, the Partnership work has continued to progress along 

the green infrastructure continuum as we evolve the systems 

approach. EAP is the latest evolution and may be the gold standard. 

Green Infrastructure 
Continuum defined 

The Partnership for Water 
Sustainability uses 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 
B.C. EAP is one point 
along the continuum.  

EAP is the latest evolution 
in a process that began in 
the 1990s. 
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More than engineered infrastructure: In 2005, the Partnership 

framed a “made in BC”, Design With Nature approach to community 

development in terms of six objectives (listed in the previous graphic). 

These embrace yet at the same time transcend engineered 

infrastructure to provide a comprehensive view. It is a system lens.  

 

Look at Green Infrastructure through a Social Lens 

A second takeaway from the research by Dr. Z is the perspective he 

provides on applying an integrated systems approach to green 

infrastructure. “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,” he said. 

“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.”  

 

Re-imagining green infrastructure as an integrated system: 

“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. 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,” concluded Dr. Z.  

His revelation describes the essence of EAP and what the Partnership 

is striving to accomplish by advancing this foundational concept: 

Drainage infrastructure and the stream system together 

provide the municipal Drainage Service.  

 

Socio-Ecological 
Systems Context 

“Ecology is not really 
embedded in any planning 
practice. Yet we 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. This is the context 
for my research.” 

“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.” 

Dr. Zbigniew Grabowski,     
 February 2022 
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EAP broadly deals with naturally occurring features in the landscape 

which produce ecological services intrinsic for nature but also used and 

enjoyed by residents and property owners. EAP focuses on streams 

and the riparian system. Four Natural Commons concepts are 

introduced below. Then, each is described in the order below. 

 

Natural Commons Concepts 

 

 

 

 

 

 

 

 

 

 

 

1. Package of Ecological Services – refers to 

drainage, recreation, habitat, & enjoyment of property. 

2. Riparian Ecosystems vs Riparian Zones – 

the distinction is important because the two are 

fundamentally different. 

3. Worth of the Stream – community investment in 

restoration work is a measure of “willingness to pay”. 

4. Financial Value of the Natural Commons 

Asset (NCA) - this is the key metric which drives 

decision-making.  

Examples of 
Commons 

A stream is an example of 
a natural commons.   

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

Parks may combine 
elements of all three 
commons. 

4.  Central Ideas of the EAP Methodology 
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Concept 1 – Package of Ecological Services   

A stream that is protected by streamside regulations comprises the 

stream channel plus the riparian zone.  Both support ecological 

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

in the landscape draining into the stream.   

The surrounding zone and interrelated ecological systems work with 

the hydrology to provide a range of ecological services and aesthetic 

uses. These constitute the ‘Package of Ecological Services’. 

 

Range of Uses Desired by the Community 

Three key words capture the essence of what the phrase ‘range of 

uses’ means: drainage, recreation, and habitat. A fourth attribute is 

enjoyment of property. Use of these terms helps readers visualize what 

the package of ecological services encompasses. 

The table below provides supplementary details that further illustrate 

the ‘range of uses’ desired by the community. 

 

 

Hydrology 
Rainwater interception, detention, 

infiltration, release to interflow and ground 

water, attenuation of flooding, aquifer 

recharge, supply to wells and springs 

Aesthetic 

Uses 

Landmarks, features in parks, natural 

areas, alignments for trails and greenways, 

and dedicated conservation areas 

 

 

Intrinsic 

Nature 

Interface with riparian areas – water 

temperature influence, nutrients for 

streams, detain infiltration in vegetation 

and soils 

Habitat for terrestrial and aquatic life, 

rearing conditions for fish  

Support of 

Municipal 

Infrastructure 

Conveyance of stormwater from roads 

and drainage systems 

Detention of rainwater, attenuation of 

flooding 

 

 

 

Nature is a system 

“With all the talk about 
integrating natural assets 
into asset management, 
the players forget that 
nature is a system. They 
focus too much on 
specific aspects of the 
system, rather than its 
interrelated functions.”  

“Quantifying and valuing 
nature are complex tasks. 
Undertaking them alters 
our conception of 
nature.” 

    Tim Pringle, October 2021 
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Drainage  
 
Recreation 

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

Illustration of the “Package of Ecological Services” – 

the range of uses desired by the community, 

specifically: recreation, habitat and drainage 

Habitat 
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Concept 2 – Riparian Ecosystems    
versus Riparian Zones 

The EAP analysis makes a distinction between ‘riparian 

ecosystems’ and ‘riparian zones. A stream in a natural condition is 

supported by a riparian ecosystem, those areas of a watershed that 

directly influence the functioning condition of the stream.  A riparian 

zone is a fragmented portion of the riparian ecosystem in developed 

areas where land uses have reduced the vegetated streamside area to 

the channel width plus a regulated setback each side (typically 15 to 

30 meters metres). 

 

Human Alteration of the Landscape 

A common history of land use (settlement) on the east coast of 

Vancouver Island has been the fragmentation of the riparian network 

in both rural and urbanizing landscapes.  However, current official plans 

contain policies, zoning (bylaws) and development permit area 

designations that intend to improve the balance between use and 

conservation of land, especially the valued NCA. 

 

Definitions: EAP considers diminution due to fragmentation to be a 

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

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

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

actions that intervenors undertake to improve streams and riparian 

areas through ongoing maintenance and management.  In a financial 

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

 

Riparian Ecosystem Defined Riparian Zone Defined 

A riparian ecosystem in a pristine setting broadly describes a 

stream and supporting hydrological pathways that sustain flow 

to the stream as rainwater is infiltrated through surface and sub-

soils, gradually moving to groundwater, and then to the stream 

itself. Within a stream corridor, a riparian ecosystem is the 

transitional zone between aquatic and terrestrial systems. 

Typically, it is wetter, cooler and has more diverse habitat then 
adjacent upland areas. It is also more biologically distinctive. 

A riparian zone is a fragmented 

portion of the riparian network in 

developed areas where land uses 

have reduced the vegetated 

streamside area to the channel 

width plus a regulated setback 

each side (typically 15 or more 

metres).  

     

Riparian ecosystems (networks) have become reduced 

to riparian zones as shown on the maps of today. 

Riparian Network 

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



  
 

 

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

Systems 

P
ag

e9
8

 

Riparian 
Ecosystem 

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

A stream in a natural condition is supported by a 

riparian ecosystem. A riparian zone is a fragmented 

portion of the riparian ecosystem in developed areas. 

Remnant 
Riparian Area 
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Concept 3 - Worth of the Stream 

The concept of worth refers to the ecological uses the community 

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

social, ecological and infrastructure expectations of this natural asset.  

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

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

restoring and/or sustaining a properly functioning stream a stream 

system so that it provides a “package of ecological services.   

 

Community Investment in the Stream 

Historic average annual investment is a proxy measure of community 

“willingness to pay” and “ability to pay”. Social and ecological values 

are implicit in M&M expenditures. EAP projects examine six categories 

of investment: 

▪ stream maintenance (by volunteer stream stewards) 

▪ specific projects 

▪ property acquisition 

▪ public processes and planning 

▪ outreach 

▪ research (such as the EAP project) 

These categories encompass both cash outlays and the dollar value of 

the substantial in-kind contribution by the community. The process to 

quantify “worth” is an attempt to determine a rough measure of the 

magnitude of M&M investment (community and local government) over 

a decade or longer. The EAP methodology uses the “worth” number 

for comparison purposes because the average annual investment in 

stream systems provides communities with validation and reassurance 

that they are on the right track. 

 

This reality includes an implied social contract; that 

is, the stream will be maintained and managed for 

future uses and enjoyment. This is an asset 

management challenge. 

How much to invest 
in stream systems? 

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

EAP emphasizes both 
social and financial values. 

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

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

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

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



  
 

 

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

P
ag

e1
0

0
 

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

The EAP methodology considers a stream corridor and its protected 

setback zone to be a land use. This is the Natural Commons Asset 

(NCA). 

 

Regulatory Context for NCA Approach 

The Riparian Areas Protection Regulation (RAR), implemented as 

of 2004, defines the “streamside protection and enhancement area” 

(SPEA) to be a zone extending 30m out from the “top of the bank” of a 

stream. The EAP methodology analyzes any length of a stream based 

on a 30m setback zone measured from the centre of the stream. 

Local government bylaws concerning watercourses and environmental 

areas support the SPEA.  However, variations to the extent of the 

setback area occur as permitted under RAR. As well, some land uses 

(agriculture, aggregate extraction, etc.) are not covered by RAR. 

 

A stream is a land use: This regulatory context intends to protect 

the stream where land use (subdivision and development) occur. Thus, 

the stream is defined as a Land Use. The implication is that if the 

stream were not there, the land area it occupies would be committed 

to the existing nearby land uses. 

EAP methodology uses BC Assessment property transaction data to 

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

Natural Commons Asset. EAP calculates the NCA value based on 

the assessed values of abutting and adjacent parcels.   

 

Science behind the NCA Approach 

The detailed science behind the Regulation deems this landscape to 

be minimum protection for fish habitat. By inference, the SPEA is a 

defined area that supports the ecological services that can be drawn 

from the stream. This is the asset to be managed.  

However, there is more to it because SPEA: “means an area 

adjacent to the stream that links aquatic to terrestrial 

ecosystems and includes both existing and potential riparian 

vegetation and existing and potential adjacent upland 

vegetation that exerts an influence on the stream”.  

“Instead, we have 
ended up with simple 
and minimal-type 
measures. So, what is 
the consequence? The 
system context is lost." 

       Peter Law, ecosystem  
             biologist, 2022 
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What is Measured Gets Managed 

Mainstreaming of EAP was built around a program of applied research 

to test “usefulness”, and EAP analyses were guided by a 

standardized set of research questions and objectives. EAP Projects 

addressed two reciprocal questions:  

What influence does the stream as an ecological system (as 

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

the stream system; and does the stream influence the utility 

and financial value of parcels? 

Because asset management is the program context, the over-arching 

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

government annual budgets for M&M. 

 

Research Objectives 

Although the research framework is common to all, each EAP case 

study is unique. Each local government is dealing with a distinctive 

stream system management challenge driven by local circumstances. 

 

 

A Core Finding: 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.

5.  Overview of the Research Framework 

What is measured 
gets managed 

“Decisions by elected 
Councils and Boards are 
made at the parcel scale. 
Getting it right about the 
financial valuation of 
ecological services starts 
at the parcel scale and 
recognizing that every 
parcel is interconnected 
within a system. EAP is 
the only ecological 
methodology that deals 
with the parcel.” 

    Tim Pringle, March 2022 

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

based on historic investment in M&M. 

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

Natural Commons Asset (NCA). 

3. Suggest a “benchmark guideline” for maintenance and 

management (M&M) investment in the stream corridor 

within the context of an Asset Management Plan. 

4. Determine whether and how the stream influences the 

assessed values of parcels that abut or are adjacent to 

the stream. 
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Community Investment in a Stream System 
(Research Objective 1) 

Worth is a quantifiable number. Typically, local governments and 

stream stewardship groups have a decade or longer record of cash 

outlays and in-kind effort for stream M&M.  

 

How the “Worth” Number is Used 

For urban streams, comparison of the “worth” number with the “1% 

Criterion” (i.e., Research Objective #3) serves two purposes: 

validation that communities are on the right track with M&M investment; 

and reassurance that the “1% Criterion” makes sense. 

 

Financial Value of a Stream System as a 
Natural Commons Asset (Research Objective 2) 

The Natural Commons Asset (NCA) is the Inner Stream Setback 

Zone, introduced earlier in this Part E. Because it is defined in 

regulation, the NCA is a Land Use in urban and rural areas where there 

is land development. If the stream did not exist, the land occupied by 

the stream corridor would be used for residential or other development.   

 

Steps in the Calculation of NCA Value 
A stream is a linear system requiring private parcel owners and the 

community to be involved in protecting its functioning condition. The 

NCA calculation is the foundation piece for determining the financial 

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

Figure E3 illustrates the NCA and associated terms and is a useful 

visual guide.

The package of ecological services provided by the 

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

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

enjoyment of property. 

RESEARCH 
OBJECTIVE 1: 
Establish a measure of 

“stream worth” to the 

community based on 

the historic investment 

in M&M. 

RESEARCH 
OBJECTIVE 2: 
Quantify the “financial 

case” for the stream 

corridor as a Natural 

Commons Asset (NCA) 
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Figure E3 
NCA Calculations 

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

Parcel area in m² 

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

Assessed value of parcels.  
Note that BC Assessment separates land 
financial values from the value of improvements. 
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NCA calculation uses BC Assessment parcel data for the 

financial analysis:  BC Assessment 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. 

To learn more, refer to the sidebar.  

Steps in the NCA calculation are listed as follows: 

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

length of the stream under analysis.  

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

into the entire setback zone. Where the percentage of parcel 

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

of 10% is used for the aggregate calculation.  

Express the aggregate portions of parcels in the entire setback 

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

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

stream corridor. The expressions are in m². 

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

stream, and which have area in the setback zone.  

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

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

the Factor. 

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

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

will be expressed as $ per m². 

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

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

This is the Natural Commons Asset (NCA) value. 

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

because it can be measured and has definition under various pieces 

of legislation. And to underscore the importance of the NCA value, we 

reiterate that:

BC Assessment data 
vs a land appraisal 

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

BC Assessments may 
differ considerably from 
present market prices.  

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

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

The NCA unit value is a measure of the Riparian Deficit. 

A comparatively low value is a positive indicator of the 

effectiveness of streamside setback regulation. 
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Guideline for an Annual M&M Budget 
(Research Objective 3) 

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

constructed drainage infrastructure system with a stream system 

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

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

natural and constructed assets.  

 

Effective M&M of Natural Assets  

The EAP program supports local governments adopting an integrated 

approach to life-cycle M&M of the drainage service. The integrated 

approach recognizes that constructed infrastructure and stream 

systems are inter-connected components of the drainage service. 

Effective M&M of natural assets requires local government 

commitment backed by line items in an annual report.  

 

Benchmark for Budget Planning: Based on established life-cycle 

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

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

stream corridor could reasonably be set at 1% of the NCA value 

(Research Objective 2). 

The 1% guideline establishes a benchmark for budget planning 

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

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

buried pipes. It need not be 100% funded by local government. The 

stewardship sector has access to resources and funding that 

complement what local governments bring to the table.  

 

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 social outcome would be restoration of urban stream integrity. 

RESEARCH 
OBJECTIVE 3: 
Suggest a “benchmark 

guideline” for M&M 

investment in the 

stream corridor within 

the context of an Asset 

Management Plan 
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Influence of the Stream on Urban    
Parcel Values (Research Objective 4) 

The relevant measure (metric) of stream influence in the urban setting 

is the $ per m2 value. This metric reflects two considerations: the 

developable area qualities of parcels; as well as streamside setback 

regulations when parcels abut the stream.    

EAP typically looks at three case study scenarios to assess stream 

influence – whether parcels abut the stream, are adjacent to the 

stream, or are distant from the stream. For each scenario, parcel 

group samples are selected for analysis and comparison.     

For the purposes of providing context for Research Objective 4, a 

succinct summary of what we learned from other EAP case studies is 

summarized below. 

 

Recognition of a Blended Financial Value 

Streamside regulation has been in place in British Columbia for two 

decades. This restricts potential development of parcels abutting the 

stream.  Parcels are encumbered by the setback zone.   

This condition suggests that owners and potential buyers accept the 

fact that some portion of a parcel is undevelopable. In several EAP 

case studies, we took a closer look at the numbers to understand the 

$ value per m2 for the abutting parcels without and without the influence 

of the riparian area. 

Based on the analyses, we concluded that parcels abutting a stream 

exhibit a “blended financial value”. We describe this as 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.  

 

What the Numbers Tell Us: If the setback area is removed from 

the aggregate area of parcels abutting the stream, the $ value per m² 

exceeds that for the adjacent and distant parcels. This tells us that 

purchasers of streamside parcels essentially pay a premium for the 

developable portions of parcels. 

RESEARCH 
OBJECTIVE 4: 
Determine whether the 

stream influences the 

assessed values of 

parcels that abut or are 

adjacent to the stream. 
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“Integrating natural assets into asset management processes leads to a 

full understanding of the role of natural assets in sustainable service 

delivery and how local governments can integrate the protection, 

maintenance, and enhancement of these assets into strategic and 

operational decision-making.” – Asset Management BC Primer, 2019 

 

Four Generalizations 

The EAP methodology focuses on historical and current land use 

practices that changed landscapes, modified hydrology, and led to 

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

creekshed and the ecological services it provides.  

A whole-system understanding is the starting point for 

developing meaningful metrics. 

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

situation is unique. Four major observations emerged from the EAP 

program: 

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

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

observable. In essence, the stream is a discounted natural asset.   

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

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

This is yet another game-changing consideration. 

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

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

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

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

variables sometimes result in very broad generalizations.  

Observation #4 - Rural residential subdivision and agricultural land 

uses impair the riparian ecosystems that sustain streams.  The riparian 

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

management.

6.  Financial Case for the Stream: Key Findings 

Did you know? 

Riparian area 
regulations may be 
superseded by other 
regulations, including 
these: Right to Farm Act, 
Forest Act, Forest Range 
Practices Act. 
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Conditions Influencing Financial Values 

EAP uses BC Assessment data to find the Natural Capital Asset values 

of streams and water assets.  Financial values, as measured by BC 

Assessment, are influenced by five conditions: 

▪ The extent to which land use intrudes into streamside protection 

setback zones (typically 30m on each side of the stream) 

▪ The condition of streamside protection setback zones based on 

applying these criteria: 

o less than 25% vegetation 

o more than 25% but less than 50% vegetation  

o more than 50% but less than 75%  

o greater than 75% vegetation 

▪ The condition of upland woodland and extended riparian areas 

beyond (up to 200m) the streamside protection setback zones. 

▪ The types of abutting and adjacent land use and the extent of 

impervious surfaces. 

▪ The rainwater pathways and what happens to rainwater that falls on 

developed parcels; based on local government drainage plans. 

BC Assessment data are longitudinal and reflect the social (size, 

location), financial (price, condition) and ecological preferences (price 

differentials for proximity to a stream and the stream’s functioning 

condition) of purchasers and sellers. 

 

Establishing An Annual Budget for     
Stream Corridor M&M 

After taking all the conditions into account, EAP determines the total 

financial value of the NCA (streamside protection setback zone) and 

then suggests how much a local government should include in an Asset 

Management Plan to address the Riparian Deficit.  

In summary, the key takeaway from this Part E boils down to the 

finding that future expenditures for ongoing M&M of stream corridors 

could reasonably be set at 1% of the NCA value. 

The 1% Guideline is also important from the perspective of providing 

the basis for comparison with the historic average annual investment 

in stream M&M. This provides validation and reassurance. For the five 

Stage 3 case studies, the comparisons showed that the 1% Guideline 

is the right order-of-magnitude and aligns with “willingness to pay”. 
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A Closing Perspective on Riparian Area 
Condition Realities  

Where stream systems have reduced riparian setbacks, the costs of 

maintenance and management are expected to be higher than for 

stream areas that have adequate riparian area.  Riparian deficits may 

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

program confirms these realities: 

 

How well are we doing? 

“One should view EAP as representing one point along a ‘green 

infrastructure continuum’. It is the latest evolution in an ongoing 

process in British Columbia that had its genesis in the 1990s,” stated 

Tim Pringle in July 2019.  

“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?” 

A stream can provide a “package of ecological services” 

that support natural and human communities. 

Where riparian areas are intact and, possibly, include 

riparian ecosystems, the ecological services will be greater. 

Where there is no riparian zone, the stream will provide 

only conveyance and few, if any, ecological services. 

Many communities recognize the importance of ecological 

values that streams provide and which support quality of 

life and property enjoyment. 

Many communities invest in maintenance (prevent 

degradation) and management (enhancement) of streams.  

Investment may include adding to riparian area through 

property acquisition or legal tools, community amenities 

(parks, natural areas) derived at time of development of 

parcels, collaboration of stewardship organizations with 

local government and businesses, restoration projects, 

long term plans shared by operating departments, etc. 

Key Messages and 
Cascading Concepts  

We close by repeating the 
10 key messages 
summarized in Table E1 
and the 5 cascading 
concepts shown in Figure 
E4. This combination 
captures the essence of 
what matters about EAP, 
the Ecological Accounting 
Process. And once more 
for emphasis, the over-
arching takeaway from 
this Part E is that: 

The NCA unit value is a 
measure of the 
Riparian Deficit. A 
comparatively low 
value is a positive 
indicator of the 
effectiveness of 
streamside setback 
regulation. 
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1. Every settled creekshed (watershed) comprises a Constructed 

Commons (roads, utilities, etc.) and a Natural Commons (streams, 

riparian corridors, etc.). Each “commons” is a system. 

2. Hydrology is the engine that powers ecological services derived from 

the stream system which is the natural asset or Natural Commons. 

3. Impaired hydrological function results in diminished ecological 

services caused by land use activities. The Riparian Deficit interprets 

the extent of this alteration. 

4. The worth of a creekshed is a package of ecological services 

made possible by the hydrology. EAP focuses on wetlands, ponds, 

streams, and riparian areas because these natural features provide 

services desired by communities.  

5. EAP deals with real numbers which practitioners in local government 

need to deliver outcomes. 

6. EAP uses the BC Assessment database regarding land value to 

calculate the financial value of the Natural Commons Asset (NCA) – that 

is, the land underlying the stream itself plus the adjacent regulated 

setback area. 

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

communities to implement strategies that restore stream function. 

8. Both the record of expenditures for maintenance and management 

(calculation of worth) and the financial value of the NCA calculation 

provides information about ecological (natural) assets that can be 

included in local government financial planning and Asset 

Management Strategies and Budgets. 

9. The likelihood of a community taking action depends on what a 

community thinks the stream is worth. 

10. Distinguish between maintenance and management – because 

maintenance is about preventing or avoiding degradation, whereas 

management is about improving the condition of the ecological asset. 

Table E1 - 10 Key Messages to Remember about EAP 
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Figure E4 – Cascading Concepts 
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A creekshed is an integrated system:  
The need to protect headwater streams and groundwater 

resources in BC requires that communities expand their view - 

from one that looks at a site in isolation - to one that considers 

HOW all sites, the creekshed landscape, streams and foreshores, 

groundwater aquifers…and PEOPLE….function as a whole system. 

“THINK LIKE A 

CREEKSHED” 

watershed boundary 

creeks 

creekshed 



  
 

 

 

 

 

 

 

 


