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Note to Reader: 

Under the umbrella of the Georgia Basin Inter-Regional Education 

Initiative, this publication is the Synthesis Report for a set of nine 

demonstration applications. These case studies have evolved EAP, the 

Ecological Accounting Process, a BC Strategy for Community Investment 

in Stream Systems (Natural Commons).  

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

and mainstream the EAP methodology and metrics. EAP supports Asset 

Management for Sustainable Service Delivery: A BC Framework. 

 
To download a PDF copy of this report, as well as any of the others in the 

series, visit the EAP home page at: www.naturalcommons.ca. This report 

is the 4th in the Beyond the Guidebook series of guidance documents that 

build on Stormwater Planning: A Guidebook for BC, released in 2002. 
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Know your history. Understand the context. These are key thoughts, and they 

provide perspective for the story of EAP, the Ecological Accounting Process, as 

told in this Synthesis Report. EAP comprises five cascading concepts (Figure A). 

The “EAP story” is about a journey, one that began circa 1990 for pioneers working 

on parallel stream protection and restoration initiatives in British Columbia and 

Washington State. Three decades later, these parallel tracks have converged in the 

form of EAP. It has been a building blocks process requiring commitment, patience, 

and perseverance by many. 

EAP provides local governments with the philosophy, methodology and metrics they 

need to make the financial case for stream systems. Maintenance and management 

(M&M) of stream systems can now be integrated into a Local Government 

Finance Strategy for sustainable infrastructure funding. 

We can draw a direct line between EAP and the Fish Protection Act, passed in 

1997 and re-named the Riparian Areas Protection Regulation Act in 2016. Circa 

1990, Tim Pringle framed the challenge in terms that are still applicable: 

“If we know how to do a much better job of protecting ecological features 

in our communities and on our landscape, then why aren’t we doing a 

better job? Why are streams still being degraded? Why do we still see 

practices that are embedded in land use policy and regulation that are 

50 years old in some cases? How do we change that?” 

The philosophy that “use and conservation of land are equal values” launched 

Tim Pringle on a career trajectory that has culminated with his breakthrough 

accomplishment in leading the EAP initiative. This 6-year program of applied 

research to test, refine and mainstream EAP provides local government with a path 

forward to address the Riparian Deficit.  

The Riparian Deficit is the environmental equivalent of the Infrastructure Funding 

Gap. It puts the environmental perspective on an equal footing with the engineering 

and accounting perspectives. This is game-changing. 

The Partnership mission is to develop tools and resources to help communities 

reconnect hydrology and stream ecology, by design. This includes a 

science-informed road map for restoring stream system integrity. Now it is up to 

communities to operationalize policy objectives spelled out in Living Water 

Smart, British Columbia’s Water Plan. 
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Figure A – Cascading Concepts 
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About the Partnership for Water Sustainability 

The Partnership for Water Sustainability in British Columbia has its 

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

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

a milestone moment.   

The Partnership had evolved from a technical committee in the 

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

then to a legal entity in 2010. Incorporation enhanced the 

capabilities of the Partnership to develop tools and resources, and 

facilitate peer-based learning, to sustain implementation of the 

vision for Living Water Smart in British Columbia.  

The Partnership vision is to build bridges of understanding and pass 

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

intergeneration vision to fruition, the Partnership is growing a 

network in the local government setting, which encompasses both 

government and stream stewardship sectors. This network embraces 

collaborative leadership and intergenerational collaboration.    

The Partnership believes that when each generation is receptive to 

accepting the inter-generational baton and embracing the wisdom 

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

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

Five regional districts 

have endorsed the IREI 

thru Board Resolutions 

Educational Goal  

Build practitioner capacity within 

the local government context to 

implement the whole-system,   

water balance approach known as 

Asset Management for Sustainable 

Drainage Service Delivery 

 
Mandate: Provide value through 

collaboration and partnerships.  

Georgia Basin Inter-Regional Education Initiative (IREI) 



 

 

 

 

 

Released in June 2002, Stormwater Planning: A Guidebook for 

British Columbia is the foundation document for the Beyond 

the Guidebook Series. Each document in the series adds 

depth to the Guidebook through case study experience. 
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Twin Pillars of    
Stream System Integrity   
 

Figure ES1 

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

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

Released by the Partnership for Water Sustainability, November 2015 
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Drainage Service and the Unfunded Liability 

In November 2015, release of Moving Towards “Sustainable 

Watershed Systems, through Asset Management” launched an 

educational process built around the twin pillars concept (Figure ES1). 

Alignment with Asset Management for Sustainable Service Delivery: A 

BC Framework, released a year earlier through Asset Management 

BC, is the context for including asset management in the title. 

 

Cascading Levels of Understanding 

The educational goal is to encourage local governments to reframe 

how they look at urbanizing watersheds, and then connect the dots 

between drainage infrastructure and stream health. What happens on 

the land does matter to streams. Getting an unfunded liability under 

control is their incentive for moving from awareness to action. 

Local governments strive to deliver services sustainably, and work to 

ensure that current community service needs, and how those services 

are delivered, do not compromise the ability of future generations to 

meet their own needs through sound asset management practices. 

It takes courage on the part of a Council or Regional Board members 

to look beyond the short-term, understand what sustainable funding 

entails over the long-term, and direct staff to get on with the job. This 

is the local government reality-check. 

 Sustainable Drainage Service Delivery &  
the Twin Pillars of Stream System Integrity 

Three levels-of-

understanding provide 

a frame of reference 

for EAP analyses and a 

reality-check for 

integrating “natural 

assets” into a local 

government Asset 

Management Strategy. 

Beyond the 
Guidebook 2015 
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Why Protect Stream System Integrity  

When one thinks about asset management, it is often in the context of 

municipal infrastructure and how this provides the “water service” or 

the “sanitary sewer service”, and so on. The Drainage Service is the 

neglected service, and the cost of neglect grows over time. 

The consequence of neglect is an accumulating financial liability to 

fund creek channel stabilization and riparian corridor restoration in 

urban and rural settings. Thus, the Partnership mission is to focus 

attention on this foundational concept:  

The urgency of the drainage liability issue spurred the Partnership's 

analytical process that linked municipal asset management and stream 

health as “cause-and-effect”, for better of for worse. The Asset 

Management Continuum, included as Figure ES2, serves as a road 

map for local governments wishing to move from stopgap 

remediation to long-term solutions.  

 

 

Continuum of Steps: The asset management journey for a local 

government is a “continuum of steps” as illustrated on Figure ES2. 

Step One is to embrace the BC Framework. Step Two is to implement 

Sustainable Service Delivery. Step Three is to apply EAP, the 

Ecological Accounting Process. 

There is typically no funding mechanism for stream maintenance 

and management (M&M) such as for water and sanitary sewer 

utilities. So, the unfunded liability caused by drainage impacts grows 

over time. Once the life-cycle approach is standard practice for 

constructed assets, getting to Step Three would be so much easier. 

Local governments need real numbers to deliver green infrastructure 

outcomes. It is that basic. Rhetoric is insufficient. EAP metrics are 

neither hypothetical nor speculative. They are grounded in the BC 

Assessment database.

Ecological services 
are core local 
government services 

Ecological services are 

not intuitively 

understood by the public, 

elected representatives, 

and asset managers. At 

best, they have been 

considered as an add-on. 

To inform and educate, it 

helps to define ecological 

services in terms of 

drainage, recreation, 

habitat / biodiversity, 

and enjoyment of 

property uses. These are 

core services. 

Drainage infrastructure and the stream system 

together constitute the municipal Drainage Service. 
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Figure ES2 

At the Partnership’s Annual Water Sustainability Workshop held in 
December 2015, the Chair of Asset Management BC (UBCM’s Glen 
Brown) introduced the Asset Management Continuum in the module 
titled Sustainable Service Delivery for Watershed Systems. 
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Integrate Stream Systems into    
‘Sustainable Drainage Service Delivery’  

Unless communities measure the effect of impacts, destabilization of 

stream channels and degradation of riparian assets and streamside 

protection areas will continue.  EAP helps to quantify the unfunded and 

growing cost (hence liability) to protect, remediate or enhance stream 

systems in disturbed urban and rural landscapes. This is the starting 

point for a life-cycle approach to M&M of the drainage service. 

 

Budget Line Items 

EAP bridges a gap. While local governments have existing tools in the 

form of policies and legislation for ‘maintenance and management’ of 

ecological assets, they have until now lacked a pragmatic methodology 

and meaningful metrics to incorporate stream systems as line items in 

Asset Management Strategies and Budgets. 

 

A Stream is a Land Use: How concepts are explained is crucial. In 

addition, what is easily understood and can be measured gets 

implemented. Because the numbers are grounded, EAP puts the 

environmental perspective on an equal footing with the engineering 

and accounting perspectives. This alone is a game-changer. 

The methodology and metrics recognize the importance of the stream 

system in the landscape. A stream is a land use because the stream 

corridor is defined in regulations and has a financial value. EAP uses 

real numbers from BC Assessment, not hypothetical assumptions, to 

establish the financial case for the stream corridor system. 

Hydrology powers stream ecology. Thus, effective M&M requires an 

understanding of how water balance pathways connect creekshed 

hydrology and stream ecology, how changes on the land disconnect 

them, and how green infrastructure design can reconnect them.  

EAP expresses stream system maintenance and management (M&M) 

as a measurable metric, the Riparian Deficit, which is the 

environmental equivalent of the Infrastructure Funding Gap. 

Using numbers generated through application of 

EAP local governments would have a sound basis 

for implementing a baseline annual budget for 

enhancement of the stream system (which is the 

natural or ecological asset) within a setback zone. 

Hydrology Powers 
Stream Ecology 

The flow of rainwater 

from cloud to stream is 

comprised of three water 

balance pathways: surface 

runoff, horizontal shallow 

interflow, and deep 

groundwater. Yet the 

latter two are routinely 

ignored by planners and 

designers. Time, a critical 

factor, is also ignored. 

These omissions have 

stream health plus 

financial consequences. 
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Why the term ‘Riparian Deficit’? 

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. 

 

Local governments need a real number: Riparian Deficit is an 

effective way of encapsulating the underlying uniqueness of the EAP 

theory, methodology and metrics. It is used to interpret the full 

implications of the NCA financial value. Because EAP uses BC 

Assessment financial values for parcels, the resulting NCA number 

reflects social and ecological values.   

Three values in a single number: When the community wants more 

development near the stream, more ecological features for trails and 

parks, aesthetic advantages for parcels abutting the stream, etc., the 

result is higher financial expectations and increased assessed values. 

The NCA expresses these expectations in a single number.  

The Riparian Deficit refers to the order of financial magnitude of these 

demands. A high deficit equals a latent need for increased M&M as 

well as remediation of stream system deficiencies.   

 

Natural Commons 
Asset Defined 

The NCA is the portion 

of the stream corridor 

that lies in the 

regulated streamside 

setback zone as defined 

in the Riparian Areas 

Protection Act. The NCA 

width is the sum of the 

stream width plus the 

setback distance on 

each side of the stream. 
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EAP Building Blocks & Outcomes 

Master drainage planning, integrated stormwater planning, and other 

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? 

What gets measured gets managed (or could be). The challenge for 

local governments is how to determine financial values for ecological 

services and the natural systems that deliver them. The community 

expectation that these assets will be maintained and managed is the 

impetus for changes in accounting systems used by local governments.  

 

Applied Research: Stage 3 Mainstreaming 

In 2016, the Partnership embarked upon a 6-year program of applied 

research to evolve EAP through a 3-stage building blocks process of 

testing, refining, and mainstreaming the methodology and metrics. The 

program involved 9 case studies and 13 local governments and yielded 

19 “big ideas” or foundational concepts. These are described in Part C. 

In 2020, five willing local governments stepped up to participate in 

Stage 3. Each identified local streams for analysis. The capsule 

summaries in Table ES1 describe the outcomes for the five projects. 

The sequencing of projects was fortuitous, resulting in insights which 

improved the research process. 

With the perspective of hindsight, each local government took a leap 

of faith that EAP would fit into their strategic directions. Every 

participating local government has benefitted from the building blocks 

approach to applied research.  

 

Target-based Strategies for Riparian Restoration 

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

rationale and a metric to do business differently via multiple planning 

pathways to achieve the goal of “natural asset management”. 

The Riparian Deficit, a measurable metric, would allow them to 

change their internal asset management conversations and 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.  
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Table ES1 – Case Study Outcomes of EAP Mainstreaming 

Creek Case Studies and 

Local Government 

Collaborators 

 

Where and how EAP fits into a                          

Strategic Direction 

 

Millstone River in the              

City of Nanaimo &               

Regional District of Nanaimo 

Corporate Asset Management Planning & 

Regional Riparian Spatial Analysis: EAP aligns 

with Strategic Priorities for environmental stewardship 

and growth management, and the findings are informing 

corporate asset management planning as well as how to 

prioritize investment in riparian and woodland restoration. 

 

Bowker Creek in the 

municipalities of Saanich, 

Victoria, and Oak Bay in the 

Capital Region 

Bowker Creek Blueprint & Daylighting 

Feasibility Strategy: EAP provides a financial 

methodology to approximately value the land within either 

an existing or potentially recreated stream corridor; and 

the City of Victoria reports that the EAP analysis and 

numbers added substance to the City’s grant application. 

 

Bings / Menzies Creek in 

the Municipality of North 

Cowichan & Cowichan Valley 

Regional District 

North Cowichan Biodiversity Protection 

Policy Project: EAP supports the case for strategic 

action to strengthen management of environmental 

assets within North Cowichan; and informs the Regional 

Collaboration Framework as it pertains to ecosystem 

stewardship and biodiversity conservation. 

 

Saratoga Miracle Beach 

Planning Area in the                

Comox Valley Regional District  

Saratoga Miracle Beach Drainage Service 

Area: EAP findings inform the strategy for local area 

planning of a “settlement node” identified in the Regional 

Growth Strategy, and also support the case for a 

Drainage Service Area that would operationalize the “twin 

pillars” of Water Balance and Ecological accounting. 

 

 

Bertrand Creek in the 

Township of Langley 

Langley Ecological Services Initiative: EAP 

provides a real number for Payment of Ecological 

Services to compensate rural parcel owners who are 

willing to commit areas of their land to riparian and 

woodland maintenance and/or enhancement to restore 

stream integrity. 
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Figure ES3 – Build Capacity to Mainstream EAP 
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A Look Ahead 

Figure ES4 distils five key ideas that underpin EAP and is a mind-map 

for what follows in this Synthesis Report. Because stream setbacks are 

defined in regulation, a stream corridor is a land use such that a proxy 

financial value is readily determined from BC Assessment data.  

EAP defines the regulated zone as the Natural Commons Asset 

(NCA). 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. 

The hope is that the straightforward nature of these metrics would 

inspire local governments to apply EAP metrics and establish annual 

budgets for maintenance and management (M&M) of stream systems. 

Stream M&M would then be a line item within an Asset Management 

Strategy that accounts for both constructed and natural assets. 

 

Learning from the Water Balance experience 

In the 1990s, the breakthrough in science-informed understanding was 

the Road Map for Stream System Integrity. For a generation, 

communities should have known what they ought to be doing. And 

some have made progress. But, in the big picture, the last two decades 

have been characterized by an inability to act on the science. 

The system context is too hard for most people to visualize. With 

hindsight, reforming drainage practices requires a provincial authority 

that provides clear and consistent direction regarding expectations for 

development of land draining to streams.  

On the other hand, most people can visualize what a stream corridor 

looks like. Thus, local government collaboration with an informed, 

educated stream stewardship groups may offer the best path forward 

in the near-term for operationalizing EAP metrics and transitioning 

drainage practice to Sustainable Drainage Service Delivery.

A closing perspective 
on the systems 
approach that is EAP  

“It is amazing that we 

have been able to 

produce a methodology 

that defines what a 

stream is, can find the 

value of the stream using 

impartial BC Assessment 

data, and add to that a 

riparian assessment that 

looks at the 30m zone 

and a further 200m 

upland area to evaluate 

the water balance 

condition and what is 

happening to water 

pathways.”       

      Tim Pringle, EAP Chair 
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Figure ES4 – Cascading Concepts 
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PART A 

Synopsis for the 
Busy Reader 
 

 
 
 
To provide context for application of EAP to stream 
systems and water assets in nine case studies, this 
Part A is structured in four parts: 

1. Use of EAP to establish the     
‘Financial Case for the Stream System’ 

2. Riparian Deficit: from Policy to Measurable Metric 

3. Historical Context for Twin Pillars Concept 

4. Asset Management Context for EAP 
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THE FINANCIAL CASE FOR A STREAM SYSTEM:  

A �5�(�$�'�(�5�¶�6���*�8�,�'�(���7�2��UNDERSTANDING  
�³�(�$�3�����7�+�(���(�&�2�/�2�*�,�&�$�/���$�&�&�2�8�1�7�,�1�*���3�5�2�&�(�6�6�´ 

 
 
What is the 
provincial 
context for the 
EAP program ? 

The context is Asset Management for Sustainable Service Delivery, and 
recognition that a stream system is a Natural Commons Asset (NCA). 

EAP is a 3-stage program to Test, Refine & Mainstream the methodology and 
�u���š�Œ�]���•���(�}�Œ���^�u���]�v�š���v���v���������v�����u���v���P���u���v�š�_�U���}�Œ��M&M , of stream systems.  

The Partnership for Water Sustainability in BC is collaborating with multiple 
local governments in five regions within the Georgia Basin to show how to 
operationalize EAP within an Asset Management Plan.  

 
Why is EAP 
needed?  

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

 
 
What are EAP 
core concepts?  

A stream is a land use (defined in regulation; can assign a financial value). 

���������•�•���•�•�u���v�š���‰�Œ�}�À�]�����•���^�Œ�����o���v�µ�u�����Œ�•�_���(�}�Œ�������‰�Œ�}�Æ�Ç���(�]�v���v���]���o���À���o�µ���X 

�d�Z�����l���Ç���u���š�Œ�]�����]�•���^�¨���‰���Œ���u���š�Œ�����}�(�����Z���v�v���o���o���v�P�š�Z�_�����•�������u�����•�µ�Œ�����}�(���E�������À���o�µ���X 

���}�u�u�µ�v�]�š�Ç���]�v�À���•�š�u���v�š���]�v���D�˜�D���]�•�������u�����•�µ�Œ�����}�(���^�Á�Z���š���š�Z�����•�š�Œ�����u���]�•���Á�}�Œ�š�Z�_�X 

 
What would 
operationalizing 
of EAP achieve ? 

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

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

 
 
 
 
How is EAP a 
game-changer?  

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

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

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

Why is EAP 
important?  

EAP adds to the conceptual framework for a riparian area maintenance 
and management strategy with new insights about financial metrics. 

 

Table A1 
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An Introduction to the EAP Program  

The provincial umbrella for EAP, the Ecological Accounting Process, is 
Asset Management for Sustainable Service Delivery: A BC 
Framework. The provincial expectation is that local governments 
would integrate �³natural assets�  ́into asset management processes.  

EAP shows them how to do it for stream systems and water assets 
such as wetlands. Table A1 consolidates key information for the 
�U�H�D�G�H�U�¶�V���H�D�V�H���R�I���U�H�Y�L�H�Z���D�Q�G���D�E�V�R�U�S�W�L�R�Q�� 
 

What is a Natural Asset?  
Management of "natural assets" within a local government's Asset 
Management Strategy  is an idea whose time has come. This 
statement sounds good but what does "managing natural assets" 
actually mean in the local government setting? 

It is a vague term that has become a buzz word that is not helpful. Why 
not use plain language that creates a mental picture? Stream corridor 
systems, parks, and conservation areas - these are land uses that 
constitute "natural assets". From a municipal asset management 
perspective, however, which is the most important, and why? 
 
Why a stream system is the most important natural asset: 
Stream corridor systems provide a �³�S�D�F�N�D�J�H�� �R�I�� �H�F�R�O�R�J�L�F�D�O��
�V�H�U�Y�L�F�H�V�´ where people live. In clear language, this phrase means 
drainage, habitat / biodiversity, recreation, and enjoyment of property. 
This is wording that Municipal Councils and Regional District Boards 
understand.  

Streams are a major focus for community involvement. Consider how 
much work stewardship groups do to improve conditions in streams. 
We can all visualize what a stream looks like. How intuitively obvious 
is the generic phrase "natural asset"?  

The stream is the natural component of the municipal "drainage 
service". The elephant in the room is the unfunded liability for urban 
stream stabilization and restoration. The "drainage service" is the 
neglected service and the cost of neglect grows over time . 

1. Use of EAP, the Ecological Accounting Process,  

to establish the �µFinancial Case for �W�K�H���6�W�U�H�D�P���6�\�V�W�H�P�¶ 

Asset Management 
for Sustainable 
Drainage Service 
Delivery 

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 
���Œ���v�[�š�����}�u�u�µ�v�]�š�]���•�����}�]�v�P��
a better job? Why are 
streams still being 
degraded? How do we 
change that? 
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EAP Scope  

The context for EAP is protection and restoration of stream systems. 
Two questions set the stage for EAP. First, what is the stream worth to 
the community? Secondly, how would a municipality operationalize 
EAP to pay for stream M&M? Three levels-of-understanding then 
provide a frame of reference for EAP analyses and a reality-check for 
�L�Q�W�H�J�U�D�W�L�Q�J���³�Q�D�W�X�U�D�O���D�V�V�H�W�V�´���L�Q�W�R���D���O�R�F�D�O���J�R�Y�H�U�Q�P�H�Q�W���$�V�V�H�W���0�D�Q�D�J�H�P�H�Q�W��
Strategy. 

 
Communication with elected officials:  Visualize a Monday night 
meeting of a municipal Council and reflect on how Councils make 
decisions. The mindset and focus of Councillors are on what happens 
at the parcel scale. Also, how do you get buy-in from a Council for the 
add-on cost of "natural asset management" when local governments 
are already grappling with the financial challenges associated with the 
"infrastructure deficit" for watermains, sanitary sewers and roads? 

How concepts are explained is crucial. What is easily understood and 
can be measured gets implemented. In this Synopsis of Findings, we 
cut through the rhetoric to provide meaningful context and content. 
 
Asset Management for Sustainable Drainage Service Delivery: To 
help a continuum of audiences come to grips with all the questions 
posed above, Figure A1 distils five cascading concepts. These 
underpin EAP. The visual is a mind-map for what follows. 

EAP expresses stream system maintenance and management (M&M) 
as a measurable metric, the Riparian Deficit , which is the 
environmental equivalent of the Infrastructure Gap (Deficit ). The 
riparian deficit is a measure of "loss of riparian integrity" due to land 
use intrusion into the regulated streamside setback zone. 

EAP puts the environmental perspective on an equal footing with the 
engineering and accounting perspectives and thus bridges a gap. 

Integration of 
Natural Assets into 
Local Government 
Asset Management  

The EAP methodology 
and metrics recognize the 
importance of the stream 
system and other water 
assets in the landscape. A 
stream is a land use 
because the stream 
corridor is defined in 
regulations and has a 
financial value. 
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Asset Management for 
Sustainable Drainage 
Service Delivery  

Figure A1  distils five key ideas. 
These underpin EAP, the Ecological 
Accounting Process. This is a mind-
map for what follows. 

The context for EAP is protection 
and restoration of stream systems. 
Streams are the natural component 
of the municipal Drainage Service .  

The desired outcome is that BC 
local governments would apply EAP 
metrics to establish annual budgets 
for maintenance and management 
(M&M) of stream corridor systems. 

Stream M&M would then be a line 
item within an Asset Management 
Strategy that accounts for both 
constructed and natural assets. 

A stream corridor is a land use 
because stream setbacks are 
defined in regulation. Also, a proxy 
financial value is readily determined 
from the BC Assessment database. 

EAP defines the regulated zone as 
the Natural Commons Asset  (NCA). 
This foundation has two primary 
metrics or measures: the NCA 
financial value is expressed as $ per 
km of strea m; the annual M&M 
budget is 1% of th e NCA value  
consistent with accepted practice for 
constructed assets. 

Figure A1 - Cascading Concepts 
Create a Mind-Map for EAP 

Land use decisions are  
made at the parcel scale 

A stream is a natural 
system and a land use 

� �̂Z�]�‰���Œ�]���v�������(�]���]�š�_���]�•������
measure of land use 

intrusion 

�^�d�Á�]�v���W�]�o�o���Œ�•�_���(�}�Œ���•�š�Œ�����u���•�Ç�•�š���u��
integrity are Ecological and  
Water Balance Accounting 

Drainage infrastructure and the  
stream system together provide 
�š�Z�����u�µ�v�]���]�‰���o���^���Œ���]�v���P�����^���Œ�À�]�����_   
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Twin Pillars  for Stream System Integrity  

EAP, one of the �³�W�Z�L�Q�� �S�L�O�O�D�U�V�´�� �I�R�U��Sustainable Drainage Service 
Delivery, has evolved through an applied research program involving 
12 local governments in southwest BC. The program context is: 

 

 

Whether constructed or natural, an asset is an asset  
In the urban environment, each asset type requires an annual budget 
for M&M. The power of EAP is that it provides local governments with 
a tool for tackling the Riparian Deficit within the stream corridor.  

This concept is game-changing. It���L�V�� �W�K�H�� �H�F�R�O�R�J�L�F�D�O���H�T�X�L�Y�D�O�H�Q�W�� �R�I�� �W�K�H��
�,�Q�I�U�D�V�W�U�X�F�W�X�U�H�� �)�X�Q�G�L�Q�J�� �*�D�S�� ���R�U�� �'�H�I�L�F�L�W��. Within local government, 
having a measurable metric puts the environmental perspective on an 
equal footing with the engineering and accounting perspectives.

2. Riparian Deficit: from Policy to Measurable Metric 

The EAP program supports local governments that: one, 
intend to adopt an integrated approach to life -cycle 
�P�D�L�Q�W�H�Q�D�Q�F�H�� �D�Q�G�� �P�D�Q�D�J�H�P�H�Q�W�� ���0�	�0���� �R�I�� �W�K�H�� �³�G�U�D�L�Q�D�J�H��
�V�H�U�Y�L�F�H�´���� �D�Q�G�� �W�Z�R����recognize that  the drainage service 
comprises two inter -connected components, na mely, 
constructed infrastructure and the stream system.  

The EAP goal for the 
� d̂rainage 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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The 5 ways that E AP, the Ecological Accounting 
Process, addresses stream system integrity  

One, what is measured gets managed:  What happens on the 
land matters: After all, what is measured gets managed. EAP provides 
local governments with a guiding philosophy, method, and metrics to 
determine the financial value of the land occupied by a stream channel 
and its adjoining setback zone on each side of the channel. This 
calculation is defined as the Natural Commons Asset (NCA) value. 
 
Two, what is understood can be implemented: The NCA value 
is a measure of the Riparian Deficit which quantifies the extent of land 
use intrusion into the setback zone.  A higher dollar value means 
greater intrusion and reduced riparian area function. This is the 
environmental equivalent of the infrastructure gap, deficit or liability for 
constructed assets, such as underground utilities and buildings.  

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. 
 
Three, what has worth has value:  EAP interweaves financial, 
social, and ecological perspectives within a single number to establish 
the financial case for a stream corridor system.  

EAP adds to the conceptual framework for a riparian area maintenance 
and management strategy with new insights about financial metrics. 
For example, a price per metre of channel length as a measure of the 
NCA value, and the community investment in the maintenance and 
�P�D�Q�D�J�H�P�H�Q�W���D�V���D���P�H�D�V�X�U�H���R�I���W�K�H���V�W�U�H�D�P�¶�V���Z�R�U�W�K�� 
 
Four, what is considered can be reconsidered:  Riparian 
integrity is more than a regulatory setback width. EAP considers the 
200-metre zone beyond the centre of the stream and asks the question: 
What is the quality of the riparian and woodland vegetation? 
 
Five, what benefits one can benefit all:  The EAP methodology 
focuses on the historical and current land use practices that have 
changed landscapes, modified hydrology, and have led to present-day 
community perceptions of the perceived worth of a stream and/or other 
water assets, and the ecological services those assets provide.  

The EAP methodology deals with the parcel because this is 
how communities regulate settlement and growth .  

EAP has a 
philosophy, 
methodology, and 
metrics to find 
natural asset values 

Natural assets such as 
stream systems have a 
VALUE for the land that 
they occupy.  

EAP finds the asset value 
of parcels which abut or 
are adjacent to a stream 
system.  This data leads 
to calculation of the 
Natural Commons Asset 
(NCA) value.  

The NCA is the setback 
zone defined by the 
Riparian Area Protection 
Regulation, implemented 
as of 2004 in BC. 

EAP also finds the 
WORTH of the ecological 
and social services 
provided by the stream 
system, and as measured 
���Ç���š�Z�������}�u�u�µ�v�]�š�Ç�[�•��
investment in the system.  
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EAP has its origins in the 1990s �³�V�D�O�P�R�Q���F�U�L�V�L�V�´���L�Q���W�K�H Georgia Basin / 
Salish Sea / Puget Sound Bioregion. Listing of Coho salmon as an 
endangered species in Puget Sound was a catalyst for cross-border 
collaboration between BC and Washington State. The road map for 
protecting stream system integrity �± an outcome of seminal research 
at the Center for Urban Water Resources Management in Seattle �± is 
the inspiration for the Twin Pillars Concept �I�R�U���O�L�Q�N�L�Q�J���³�Z�D�W�H�U���E�D�O�D�Q�F�H��
�D�F�F�R�X�Q�W�L�Q�J�´���D�Q�G���³�H�F�R�O�R�J�L�F�D�O���D�F�F�R�X�Q�W�L�Q�J�´��through asset management.    
 

British Columbia  Fish Protection Act  

When it was enacted in July 1997, the Fish Protection Act established 
a first in North America. In 2016, the title was changed to the Riparian 
Areas Protection Regulation Act by the Water Sustainability Act. 

�/�R�R�N�L�Q�J���E�D�F�N�����D�Q�G���L�Q���W�H�U�P�V���R�I���µ�J�U�H�H�Q �L�Q�I�U�D�V�W�U�X�F�W�X�U�H�¶��and the vision for 
reconnecting hydrology and stream ecology , much of what has 
transpired over the past 25 years can be traced back to October 1997 
and a focus group workshop convened by the UBCM in Richmond.  

The workshop commenced the rollout of the Fish Protection Act. It was 
the prelude to a �³watershed moment�  ́ session for local government 
elected representatives about implementation of streamside setback 
regulations. Bill Derry shared the Horner and May research and this 
set-in motion the chain of game-changers described in the sidebar.

Connecting Dots 
The Fish Protection Act 
was a watershed moment 
and a call to action. The 
regulation defined the 
setback zone as a land use. 

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 
�^�u���Œ�š�U�����Œ�]�š�]�•�Z�����}�o�µ�u���]���[�•��
Water Plan in June 2008; 
and culminating in 
passage of the Water 
Sustainability Act in 2014. 

3. Historical Context for Twin Pillars Concept 
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Road Map for Protecting      
Stream System Integrity  

In the 1990s, Washington State research correlated land use changes 
with impacts on stream system condition . Richard Horner, Chris 
May, and others applied a systems approach, examined the interaction 
of all the variables, and defined four limiting factors. The order-of-
priority for the factors is shown in the sidebar. This is the road map for 
action to protect and/or restore system integrity.  

The top two factors are changes in hydrology  and loss of riparian 
integrity  ���L���H������ �³�W�K�H�� �U�L�S�D�U�L�D�Q�� �G�H�I�L�F�L�W�´������Water Balance Accounting 
addresses changes on the land draining to the stream. Ecological 
Accounting addresses changes within a stream corridor. The 
consequences of changes to the top two factors play out as 
degradation of aquatic habitat  and deterioration of water quality . 

In 2015, the road map for protecting stream system integrity led to the 
�³�W�Z�L�Q�� �S�L�O�O�D�U�V�´�� �F�R�Q�F�H�S�W for reconnecting hydrology and stream ecology 
�W�K�U�R�X�J�K���D�V�V�H�W���P�D�Q�D�J�H�P�H�Q�W�����I�R�U���W�K�H���³�G�U�D�L�Q�D�J�H���V�H�U�Y�L�F�H�´�� 
 

Cascading  Framework for EAP Development  

The Partnership for Water Sustainability is responsible for tools, 
resources and programs developed under the umbrella of the Water 
Sustainability Action Plan for BC (Action Plan), released in 2004. 
Action Plan experience informed development of Living Water Smart, 
�%�U�L�W�L�V�K���&�R�O�X�P�E�L�D�¶�V���:�D�W�H�U���3�O�D�Q, released in 2008. Living Water Smart 
has 45 actions and/or policy objectives.  
 
Reconnect Hydrology and Stream Ecology: A guiding principle 
for operationalizing each is that action on the ground informs provincial 
policy through the shared responsibility model . Thus, these two 
Living Water Smart policy objectives drove development of EAP: 
 

�6�7�5�(�$�0���6�<�6�7�(�0���,�1�7�(�*�5�,�7�<:���³�$�O�O���O�D�Q�G���D�Q�G���Z�D�W�H�U���P�D�Q�D�J�H�U�V��
�Z�L�O�O���N�Q�R�Z���Z�K�D�W���P�D�N�H�V���D���V�W�U�H�D�P���K�H�D�O�W�K�\�����D�Q�G���W�K�H�U�H�I�R�U�H���E�H���D�E�O�H���W�R��
�K�H�O�S�� �O�D�Q�G�� �D�Q�G�� �Z�D�W�H�U�� �X�V�H�U�V�� �I�D�F�W�R�U�� �L�Q�� �Q�H�Z�� �D�S�S�U�R�D�F�K�H�V�� �W�R�� �V�H�F�X�U�L�Q�J��
�V�W�U�H�D�P���K�H�D�O�W�K���D�Q�G���W�K�H���I�X�O�O���U�D�Q�J�H���R�I���V�W�U�H�D�P���E�H�Q�H�I�L�W�V���´�����S���������� 

�6�8�6�7�$�,�1�$�%�/�(�� �6�(�5�9�,�&�(�� �'�(�/�,�9�(�5�<���� �³Governments will 
develop new protocols for capital planning that will look at the life-
�F�\�F�O�H���F�R�V�W�V���D�Q�G���E�H�Q�H�I�L�W�V���R�I���E�X�L�O�G�L�Q�J�V�����J�R�R�G�V���D�Q�G���V�H�U�Y�L�F�H�V���´ (p. 69)�� 

�)�U�D�P�L�Q�J���(�$�3���L�Q���W�H�U�P�V���R�I���W�K�H���5�L�S�D�U�L�D�Q���'�H�I�L�F�L�W��gives all the players a 
way to focus on using their time to get the most effective result. 

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 
demonstrated that the 
order-of-priority for 
factors limiting 
ecological values of 
urban streams is: 

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

LIMITING FACTOR 2: 
Disturbance and/or Loss 
of Integrity of Riparian 
Corridor �t 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 
















