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What the Reader Will Learn 

 
Readers will find in this report a demonstration of the Ecological Accounting 
Process (EAP) as it was applied to the Busy Place (Sh-hwuykwselu) 
creekshed in the Cowichan Valley on Vancouver Island. The hydrology and 
ecological services within the creekshed have been altered and degraded by 
150 years of land use impacts. 

The EAP analysis deals with a basic question:  what is the creekshed worth, 
now and in the future, to the various stakeholders? It is not an engineering-
centric approach. Rather, the success of the EAP application depends on: 

 an understanding of ecological services (uses) supplied by the creekshed 
which support natural systems and human settlement activities; this is 
the current condition;  

 an analysis of the potential to improve (and possibly increase) uses 
through enhancement activities, management and maintenance; and 

 an understanding of potential worth to stakeholders based on past and 
possible future investment of time and resources in management, 
maintenance and enhancement of the ecological services. 

This demonstration application illustrates that the EAP process can be seen 
as the first step in creating a Creekshed Plan that identifies and describes 
the worth of the components and services provided by the natural features. 

The report offers three big ideas.  First, the Cowichan Tribes are managers of 
land in the creekshed. Their Indigenous knowledge provides important 
leadership for management of hydrology and ecological services, and lends 
itself to interweaving Indigenous knowledge and Western science in building 
a strong collaboration around hydrology. 

The second big idea is that the Water Balance Methodology provides an 
accurate analysis of the condition of the hydrology.  As the engine that 
powers ecological services, impaired hydrological functions result in a 
diminished package of ecological services. 

The third big idea concerns financial value of lands occupied by a stream 
corridor, riparian areas and wetlands. The ribbon of setback areas on each 
side of the stream together with the stream bed area itself comprises a 
Commons Asset.  The final section of the report proposes a method to 
calculate the financial value of the commons.  

 

Tim Pringle, Chair 

Ecological Accounting Process (EAP) Initiative 

July 2018 
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REGIONAL CONTEXT: Busy Place Creek (Coast Salish: Sh-hwuykwselu) is situated south of 

Duncan, and within the Cowichan Valley Regional District. Ecological services are provided to the 

regional community, local government, Cowichan Tribes and other organizations having an 

interest in the stream. Busy Place and Sh-hwuykwselu are used interchangeably herein. 

Like many small watersheds on the east coast of Vancouver Island, the Sh-hwuykwselu creekshed 

(1st order stream) has been modified by more than 150 years of land uses which ignored its 

hydrology and dependant ecological services. As a result, much of its hydrological capacity has 

been compromised or lost.  

In recent years, multiple parties have undertaken some management (enhancement) as well as 

local remediation projects. They recognize the need to consider further investment, including 

maintenance (preventing further degradation). 

 

 

 

 

 

 

 

 

 

 

 

RECOGNITION OF WORTH: This Busy Place Creek demonstration of the Ecological 

Accounting Process (EAP) has established that since 2001 several agencies have engaged in 

projects to maintain (prevent degradation) and manage (enhance) the Sh-hwuykwselu creekshed.   

These government and non-government agencies and groups made expenditures of $427,000 for 

measures to counter stream corridor erosion (remediation) and improve fish habitat and riparian 

areas (enhancement). About $277,000 of this amount was volunteer expertise and labour.   

This multi-party effort to “maintain and manage” confirms that the community as a whole 

believes that it is worthwhile to invest in this small creekshed and the ecological services which it 

provides. Perhaps a representative of Cowichan Tribes captured the meaning of worth when he 

said that “Sh-hwuykwselu belongs in our lives.”

City of Duncan  

Busy Place Creek (Sh-hwuykwselu) Study Area  
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CONTEXT FOR EAP DEMONSTRATION APPLICATION: Selection of Sh-hwuykwselu 

as an “EAP Demonstration Application” was made possible by the willingness of the Cowichan 

Valley Regional District (CVRD) to participate in a program funded by the governments of Canada 

and British Columbia. In so doing, CVRD acted on behalf of the Partnership for Water Sustainability 

and the other four regional districts participating in the Georgia Basin Inter-Regional Educational 

Initiative.  

EAP is one of the twin pillars of the “Sustainable Watershed Systems, through Asset Management” 

program. The other pillar is the Water Balance Methodology. 

The companion document for this technical report is a document titled Vancouver Island 

Demonstration Applications of the Ecological Accounting Process (EAP): Valuing the ‘Water 

Balance Services’ Provided by Nature, released separately by the Partnership for Water 

Sustainability. The companion document elaborates on the purpose of EAP; and the guiding 

philosophy that has influenced the genesis, evolution and application of the EAP Methodology. It 

is best that the two documents be read together for maximum understanding. 

Relevance to Water Resources Protection in the CVRD: An “Area of Focus” for operations 

(2015-2018) set by CVRD concerns strategy and projects pertinent to protection of water 

resources. CVRD intends to execute “responsible management and stewardship” in target 

watersheds. As well, CVRD is working on an Integrated Flood Management Plan which includes 

the flood plain area where Sh-hwuykwselu debouches from the uplands. The EAP demonstration 

analysis provides the following support for these objectives. 

 

WHAT THE ANALYSIS REVEALED: EAP applied the Water Balance Methodology to 

analyze the creekshed hydrology, establish the general condition of the creekshed, and assess the 

potential to re-establish some functions.   

A key finding is there is potential to re-establish three former wetland areas – about 2.25 hectares 

in total - that have been reduced to ephemeral or near ephemeral condition by land clearing and 

agricultural uses. Ecological benefits that would accrue include increased rainwater interception, 

retention, and infiltration to interflow as well as ground water supply.  

Package of Ecological Services: The improved hydrology would support additional riparian 

areas and enhance the existing zones. As a result the available ecological services would be more 

secure and aesthetically and practically worthwhile.  The notion of a “package of ecological 

services” is a new concept that has crystallized over the course of the EAP demonstration 

applications.  This package of ecological assets and services would include: 

 Improve stream and riparian functioning condition by increasing retention and moderating 

flow duration; 

 Meet social and cultural objectives of Cowichan Tribes; 

 Help continue use of the stream as a system to convey flows from local government and 

MOTI storm drain and ditches; 

 Improve conditions for terrestrial and aquatic life including fish; 
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 Add aesthetic qualities important for parks, trails, natural areas features and property values; 

and 

 Help attenuate potential flooding as well as contribute climate change adaptation strategies. 

The “Commons Asset” Concept: The EAP analyses also contributes to asset management plans. 

In addition to calculating the sunk investment for remediation and enhancement noted above, 

EAP also introduced a strategy to place a financial value on the land underlying the stream corridor 

and riparian area.  

This approach defines the “Commons Asset” as the land under the creek itself and in the set-

back areas of properties that abut the stream. 

BC Assessment values for the properties are used to obtain a dollar amount for the portion of the 

parcel in the set-back area.  The width of the stream at a nominal 3 metres is included at the same 

value as the adjoining properties.   

In the trial calculation (at 50% of assessed land value) involving four agricultural parcels and four 

residential parcels, the value of the commons was ~$40 per lineal metre in the agricultural areas 

and ~$1200 per lineal metre in the residential areas. 

Starting Point for a Maintenance Budget: The length of the stream in the agricultural areas is 

1270 metres; 227 metres in the residential zones.  Thus: 

• Expenditures (at 1%) for annual basic maintenance (to prevent degradation) in 

agricultural areas would be (1270 x $40 x 1%); that is ~$500.  

• In residential zones expected maintenance would be (227 x $1200 x 1%); that is ~$2700.  

Here it is important to remember that maintenance applies to the entire creekshed not only the 

riparian areas.  The maintenance budget also could attract funding from various sources to 

support enhancement work. 

 

OVERVIEW ASSESSMENT: The EAP review found that the community is recognizing that 

the worth of the creek corridor and riparian area is important when considering natural assets.  

The package of ecological services made available by these assets as used presently and expected 

in the future requires maintenance and management; it requires a shared strategy for a long-

range plan. 

Further to the above, and especially in light of the strategic position of Cowichan Tribes lands in 

the Sh-hwuykwselu creekshed, the EAP Demonstration Application has revealed that there is an 

opportunity to interweave Indigenous knowledge and Western science in building a strong 

collaboration around hydrology. Viewed in a provincial context, an “interweaving demonstration 

application” would establish a provincially significant precedent. 
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1. INTRODUCTION 

 

Creekshed Context 

Like many small creeksheds, Busy Place Creek (Sh-hwuykwselu) lies in more 
than one authority with jurisdiction within the watershed. Its upland source 
and discharge to the Koksilah River are in Cowichan Tribes lands, including 
the Cowichan-Koksilah estuary, which it nourishes. The mid-reach lies in the 
Cowichan Valley Regional District (CVRD) jurisdiction.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Cowichan Tribes, stewardship organizations, CVRD, Ministry of 
Transportation and Infrastructure, and other agencies have participated in 
projects to manage and or enhance creek and estuary ecological systems. 
But the parties have not created a joint plan to manage and improve the 
creekshed’s water balance.  

The creekshed provides a variety of services which include, but are not 
restricted to; drainage, agricultural production, forestry, transportation, both 
terrestrial and aquatic habitat for flora and fauna, recreation, flood relief, and 
numerous others.  

The value of these services is not included in any formal accounting process. 
At the present time there is a lack of understanding of the methods and 
procedures required to establish the value of a natural watershed. Can we 
therefore conclude that these services are deemed to have no value? 

 

 

An aerial view impression of the different land uses in the creekshed 
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Established Accounting Protocols 

Canada Treasury Board, and Public Service Accounting Board (PSAB) have 
established accounting protocols that are to be used by the public service 
including local government. Key features of the established protocols used in 
preparation of financial statements can be stated simply as: 

• Capital Assets which are tangible assets that are purchased, 
constructed, developed or acquired.  

• Land, buildings and infrastructure assets 

• Buildings and other assets acquired more than 40 years ago where no 
betterments have been undertaken should be carried at zero cost 

Established protocols include neither natural assets nor intangible assets 
such as easements and rights-of-way. 

Asset Management: A different set of protocols have been established for 
Asset Management where more emphasis is based upon the monetary value 
of the assets which: 

• Can include Net Present Value 

• Are limited to Capital, operating, maintenance, replacement, and 
removal costs 

Currently expenditures related to services from natural assets are not 
included within the formal asset management accounting protocols.  

We see a need to establish a more sustainable service delivery protocol that 
recognizes the worth of the natural assets and the services that they provide 
in a community. We envision this to be an Ecological Accounting Process 
(EAP). 

Ecological Accounting Process (EAP) 

The Ecological Accounting Process (EAP) assess an entire watershed at the 
creekshed1 scale. It focuses on ecological services supported by hydrological 
realities.  

EAP considers what the watershed was, what it is now, and what the 
community would like it to be, and uses this “current state” analysis to 
determine the activities that concerned parties could undertake to improve its 
ecological services through management, enhancement and maintenance.  

By choosing an option, or mix of options, they would decide to invest time, 
expertise and dollars. Their actions form the measure of worth2 that 
characterises the creekshed. 

                                                
1 SOURCE: Fin Donnelly, Chair of the Rivershed Society of BC:  watershed areas, 
from smallest to largest, are described as stream reach, creekshed, rivershed, and 
basin.  
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Conceptual Framework for Analysis: The EAP analysis deals with a 
basic question:  what is the creekshed worth, now and in the future, to the 
community?  The success of the EAP analysis depends on: 

• a description and understanding of the ecological services (uses) 
supplied by the creekshed which support natural systems and human 
settlement activities; this is the current condition;  

• an analysis of the potential to improve (and possibly increase) uses 
through enhancement activities, management and maintenance; and 

• an understanding of potential worth to concerned and involved parties 
based on past and possible future investment of time and resources in 
management, maintenance and enhancement of the ecological 
services of the creekshed. 

The EAP approach recognizes that all parties ought to cooperate in 
managing parts of the creekshed to enhance and protect them. Of concern is 
the lack of consensus among the parties with an interest in the Busy Place 
creekshed and the lack of an overall creekshed management plan which 
would identify the features, functions, and values of the creekshed.  

The lack of a plan can be seen as an obstacle in prioritizing and funding 
ongoing maintenance and enhancement of important features of the 
creekshed.  

Outcomes and So What: The EAP proposes measures to maintain and 
improve ecological services supported by hydrologic assets and reduce or 
erase liability caused by degradation. 

The EAP approach confirms that realistic management of a creekshed, or a 
larger watershed, deserves a long-term strategy devised and supported by 
community interests.  

Development of the EAP approach is beginning with this study. We have 
identified a general process and the items for consideration. There is a need 
for additional information to be included to provide a complete vision of the 
worth of the creekshed.    

This EAP Demonstration Application could be seen as the first step in 
creating a Creekshed Plan that would identify and provide the value of the 
components and services provided by the natural features of the creekshed.  

The plan would document the consensus of the key intervenors in valuing the 
components of the creekshed and prioritizing the ongoing maintenance and 
funding for preservation and enhancement of the creekshed.      

                                                                                                                           
2 DEFINITIONS: Worth is value in use; whereas market value is value in exchange 
(source: Royal Institute of Chartered Surveyors on Valuation of Real Property 
Assets).     
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2. METHOD AND OBJECTIVES 

A minimum amount of information is required to undertake the watershed assessment 
and to formulate a mitigation plan. A summary of the scientific and recorded 
information is provided herein. 

2.1 Process 

The Ecological Accounting Process (EAP) looks at an entire watershed at the 
catchment and creekshed (no significant tributaries) level. By reviewing historical 
land use impacts, it describes changes to the overall hydrology.  It applies the Water 
Balance Methodology (see Section 4) as the tool to assess the current conditions of 
the hydrology. This analysis provides information needed to: 

• understand the functioning condition of dependent ecosystems; and  
• to propose maintenance and enhancement strategies.     

To be useful, EAP must relate these strategies to the views of risk and opportunity 
expressed by local government, First Nations and other organizations (intervenors) 
in official plans, findings and recommendations of research, as well as from 
experience gained through initiatives to restore, maintain or improve ecological 
services.  

What the Creekshed is Now: Official plan policies, goals and targets express 
broad social support (values) for preservation and management of ecological 
services and natural assets.  The extent to which key intervenors invest in 
management and enhancement of creekshed hydrology reflects how much these 
assets and services may be worth to them.  

EAP is not about engineering practices as the analytical starting point.  It is not about 
managing hydrology through a land use, transportation, or other human settlement 
framework.  Rather, EAP focuses on creekshed hydrologic conditions and the 
dependent ecological services which sustain natural systems and human settlement.   

Historically, land use decisions have resulted in parcel by parcel alterations to 
creekshed hydrology.  Design and development of drainage infrastructure, roads and 
other land uses have tended to make natural systems subordinate to engineered 
systems resulting in degradation that more recent official plans and bylaws attempt 
to prevent or reduce.  

What the Creekshed Could Be: The EAP approach looks at the history of 
intervenor initiatives in the watershed or creekshed as a description of their 
understanding and management activities concerning its ecological services and 
what those services may be worth.   

This perspective enables EAP to emphasize what the measures it proposes may 
offer in terms of environmental stewardship (protecting natural systems), providing 
drainage functions and other infrastructure needs of human settlement (social and 
aesthetic), protecting property values, and opportunities to reduce liability (loss of 
function and capacity) stemming from environmental degradation. 
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With these possibilities identified, EAP moves on to consider potential costs and 
benefits related to implementing the proposed maintenance and enhancement 
strategies. It recognizes that both the intrinsic needs of nature as well as the 
demands of human settlement share dependence on ecological services related to 
drainage.   

About Worth: EAP focuses on worth (value in use) of ecological services in a 
specific area (catchment) of a watershed or creekshed.  Perceptions of worth refers 
to likely returns for expenditures – for example, parks are commons assets that 
occupy land area and require maintenance and management. Those with streams 
probably provide more ecological returns for expenditures. 

When considering ecological services, determining worth is based largely on 
experience.  Practitioners consider past methods that failed to maintain functioning 
condition and replace them with practices expected to be more effective in 
maintaining, or restoring, the natural environmental values and functions of the 
watershed.   

Communities express worth about streams and riparian zones in many ways.  
Official plans state policy, goals and targets concerning protection of streams and 
riparian areas.  Bylaws attempt to direct land use practices to meet goals and 
targets. These measures result in investments made by intervenors (local 
government departments, First Nations, streamkeepers, land owners and 
developers, funders, etc.) to protect ecological services through management and 
land use practices that maintain site hydrology. 

The growing body of literature concerned with “value of natural assets and services” 
defines the types of services (provisioning, water purification, carbon sequestration, 
etc.) provided by nature (natural assets) and the value in exchange and substitution 
(monetized) of those services.  EAP accepts this approach and the imputed values.  

EAP differs by focusing on worth. EAP encourages the community to understand 
its use and expectations of ecological services from Busy Place Creek (Sh-
hwuykwselu) and the worth of maintaining its ecological systems in proper 
functioning condition. 

2.2 The EAP Goal 

The goal of EAP is to establish what the definable benefits of ecological services 
derived from creekshed hydrology are, what they may be worth to the community, 
and how they may be maintained and enhanced to function in near optimal condition. 

This goal is completely compatible with official plans such as the following:  CVRD 
Strategic Plans (2014 and 2017) goals to “protect, restore and enhance the natural 
environment;” the Cowichan Basin Water Management Plan Goal 3 to “ensure 
sufficient water is available to sustain aquatic and riparian ecosystems throughout 
the year;” Cowichan Tribes Land Use Plan, In the Footsteps of Our Ancestors, 2005, 
goals for the Management of Wildlife and Biodiversity;” and the Ministry of 
Transportation and Infrastructure requirements of the drainage section of the BC 
Supplement to the TAC Guide 2007. 
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2.3 EAP Objectives 

The objectives of EAP are: 

1. Prepare a creekshed profile. 

2. Carry out an analysis of creekshed hydrology using the Water 
Balance Methodology. 

3. Identify measures that will reduce or avoid loss and improve the 
quality and/or amount of ecological services that may be drawn from 
the hydrology of the watershed. 

4. Review community and official views about risks and opportunities 
concerning the creekshed ecological systems. 

5. Describe and to the extent possible quantify the worth (expenditures, 
donated labour and expertise, levered funding, etc.) of measures 
(works and strategies) undertaken to protect and enhance creekshed 
ecological systems. 

6. Propose a method to determine a plausible financial value for the land 
underlying the stream corridor and adjacent riparian areas.  This a 
calculation of the commons value. (see Part Six), 

7. Produce a proxy statement (capital and operating amounts), useful for 
departmental planning and budgeting purposes as well as asset 
management plans. 

2.4 How Intervenors Can Use EAP Findings 

The Ecological Accounting Process will contribute to a range of community 
interests and needs:  

• A creekshed or watershed profile.  

• A water balance analysis of the watershed or creekshed hydrology.   

• An assessment of the condition of ecological services dependent on 

hydrology. 

• Provides information that will assist key intervenors in preparing a 

long-range plan and strategy to improve ecological services and 

support plans for specific projects and in creating a process defining 

annual or periodic checks which address statutory, mission-driven and 

social/cultural mandates. 

• Adoption of a process whereby intervenors, including local 

government departments, integrate policy and project initiatives in the 

creekshed. 

• A management and maintenance plan to be undertaken by 

stakeholders.  

• A process to calculate the worth of potential projects and works.  

• An accounting of financial expenditures for projects as they are 

undertaken; and 

• A creekshed management strategy which supports the local 

government Asset Management strategy.   
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An aerial impression of the headwaters of the Sh-hwuykwselu creekshed 
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3. SH-HWUYKWSELU CREEK PROFILE 

Historically the Cowichan Valley area was inhabited by the Coast Salish Cowichan 
peoples, who relied on its rich sea food and game resources. The region remains in 
the traditional territory of the Cowichan Tribes First Nation. In the early 1860s the 
British Columbia colonial government began encouraging settlers to move to the 
Cowichan Valley and purchase or pre-empt land under certain conditions.   

Sh-hwuykselu flowed to a branch of the Cowichan River and the rich Cowichan 
Estuary at a location just south of the present day course of the Cowichan River 
where the Trans-Canada Highway crosses it. 

Logging quickly became the primary industry and source of employment in the 
Cowichan Valley.  The permanent non - First Nations communities which sprang up, 
cleared land for agriculture, roads, railway connections, and other land uses. Prior to 
the 1920s, Sh-hwuykwselu creekshed was altered by all of these impacts.   

Since the 1960s rural residential subdivisions and the Koksilah Industrial Park have 
increased the footprint of human settlement, while further degrading the hydrology of 
the creekshed and the dependent ecological systems. 

Creekshed Intervenors and their Interests 

Several intervenors have management concerns in Sh-hwuykwselu creekshed.  
Cowichan Tribes have traditional interests as well as present-day reserve areas at the 
headwaters and at the confluence of the creek with the Koksilah River.  The 
Cowichan Valley Regional District has management responsibilities in development 
permit areas as well as regional responsibilities related to climate change impacts, 
potable water extraction, waste water management, reducing the risks of flooding, 
and official community planning responsibilities in district areas. The Ministry of 
Transportation and Infrastructure is an approving authority for applications for 
subdivision and development.  Provincial ministries also have management 
responsibilities. 

Other interests in the creekshed include the Cowichan Watershed Board, 
Streamkeepers, land owners, businesses, and various non-profit organizations. 

Overview of Creekshed Morphology 

Before alteration by various land uses, the general morphology of Sh-hwuykwselu 
creekshed was: 

• a forested headwaters catchment, including wetland areas, probably seasonal, 
with gentle slope to the south east; likely, the area had significant capacity to 
retain and infiltrate rainwater;  

• the mid-catchment, also forested, where surface and inter-flow rainwater 
merged into the creek corridor. In times of strong freshet and storms, the stream 
could spread out its volume in wetland areas. These have been modified or lost 
due to agriculture and other land uses; and, 
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• the lower catchment which remains part of the floodplain.  The creek flowed 
with little elevation change about one kilometre to its confluence with the 
Koksilah River.  Above the estuary the creek followed a narrow, steep corridor 
as it emerged from the mid-catchment region. 

 

Figure 1 Sh-hwuykwselu Creek Watershed 

 

A further historical perspective is available in Indian and Non-Native Use of the 
Cowichan and Koksilah Rivers (1988) Brendan O’Donnell for Fisheries and Oceans 
Canada. 

What is Sh-hwuykwselu Creek Now? 

Present day Sh-hwuykselu Creek lies in the northern part of Area E of the Cowichan 
Valley Regional District. Cowichan Tribes reserve lands harbour the headwaters 
area as well as about half a kilometre of the creek where if joins the Koksilah River. 
Nearly all areas of the creekshed have been modified by land uses, resulting in 
degrading impacts on the ecological systems in the creekshed.  

According to CVRD Planning there are a few residential parcels remaining 
undeveloped and that some parcels may be rezoned to allow more density.  
Cowichan Tribes owns the largest undeveloped sites in the creekshed.  Their 
options for additional residential lands may lead to use of sites in the upper 
creekshed. 

UPPER 
SECTION LOWER 

SECTION 

DITCH 

ORIGINAL 
CHANNELS Cowichan R. 

Koksilah R. 

Storm 
Sewer 

SH-HWUYKWSELU 
(Present Day) 
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Figure 2 Sh-hwuykwselu Creek 

 

Creekshed Facts and Figures: The area of the creekshed is 2,780,000 sq. 
metres (2.78 sq. Kilometres). The industrial uses noted below include Koksilah 
Industrial Park, a portion of the gravel mining (Butler Brothers) area as well as the 
airfield. Land uses in the creekshed are (approximate measure): 

• 31% agricultural lands 

• 28.5% residential 

• 31.5%  industrial 

• 9% First Nations 

Of the total study area (the creekshed): 

• space for roads and utilities would be about 9%. 

• the area of impervious surfaces is about 11%.  

• Forest cover is limited, less than 15%  
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Figure 3 Zoning 

In Figure 3 above, the land uses are: 

• A-1 is Agriculture 

• CD 1-7 is Comprehensive development 

• IR is Cowichan Tribes 

• I-1 is Light industrial 

• RM -1-4 is Residential 

Source of Land Zoning in the Study Area was CVRD Web Maps. 

Previous Studies of the Creekshed 

During the past four decades there have been several studies of hydrological 
concerns focused on the lower Cowichan and Koksilah flood plains including: 

• Culvert Sizing and watershed Drainage Review – Cowichan Valley (2009) 
Stantec Consulting Ltd. 

• Lower Cowichan / Koksilah River Integrated Flood Management Plan (2009) 
Northwest Hydraulics 

• Water Quality Assessment of the Cowichan and Koksilah Rivers (2010) B.C. 
Ministry of Environment 

• Cowichan Basin Water Management Plan (2007) prepared for the Cowichan 
Watershed Board and a multi-stakeholder collaborator group 

• Establish Water Balance Targets for WBMExpress (2013) Jim Dumont, 
prepared for the Cowichan Valley Regional District and the Partnership for 
Water Sustainability in BC. 
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Creekshed Condition: Decades of land use changes have impaired the 
hydrological functioning conditions.  In its compromised condition Sh-hwnykwselu 
can add high volumes of water to periodic flooding in the Koksilah Industrial Park 
and nearby areas.   

The stream has been described as “flashy;” it runs high and low depending on 
climate and seasonal conditions.  For this reason CVRD wants to evaluate the role 
that the creek may play in attenuating flooding of the lowland area. 

The Stream is Used for Drainage:  The Eagle Ridge subdivision and other 
residential developments release storm water to the creek. Most of the roads in the 
creekshed also release ditch water into the creek.   

The boundary of the study area along the Trans-Canada Highway includes ditching 
which the Ministry of Transportation and Infrastructure maintains to remove 
stormwater away from the road bed.   

Farms in the upper watershed also release some drainage into the creek. Poorly 
functioning septic systems also may release contaminants into Sh-hwuykwselu.  

Fecal coliform and other non-point source contaminants are regularly identified in 
water samples which Cowichan Tribes take in the Cowichan / Koksilah Estuary as 
part of the Cowichan Watershed Health and Chinook Initiative. 

Maintenance and Management: There is little active maintenance (prevent 
degradation) of the stream corridor outside of the areas with ditches. Intervenors 
have undertaken occasional management (enhancement) projects as well as 
remediation work to deal with erosion and impacts of flooding.   

In recent years management projects have included minor wetland enhancement by 
Cowichan Tribes near Quw’utsun Smuneem elementary school which was built 
2003 at the headwaters of Sh-hwnykwselu.   

During most years since 2001, the Sh-hwuykwselu Stream Keepers have worked 
with various collaborators on stream maintenance (removal of invasive species, 
planting of native species) as well as a number of enhancement projects, including 
two large projects.  About 18,500 volunteer hours were invested during this 15-year 
period. 
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4. WATER BALANCE NOW & IN FUTURE 

This section applies the Water Balance Methodology3 to assess the current 
functioning condition of the creekshed; and identify what enhancements 
(includes restoring, maintaining and improving) are possible and practical in 
the Sh-hwuykwselu creekshed. 

The scope of the analysis encompasses impacts and mitigation. This leads 
into consideration of mitigation system criteria and analysis, followed by a 
discussion of what computer modelling involves and how to verify the results. 
The discussion is methodical in presenting the numbers step-by-step. A 
technical background is helpful (but not essential) when reading this section. 

A Starting Point: The functioning condition of the watershed hydrology is 
complex and often subject to gross simplifications that bias our view of the 
potential problems and solutions associated with maintaining or enhancing 
the ecological functioning of a watershed. 

A very simple view of the water balance would include precipitation, 
infiltration into the ground and potential evapo-transporation of water from the 
surface and plants. This oversimplification is totally inadequate in forming the 
basis for watershed planning to protect the ecological functioning of the 
watershed.  

An Introduction to Complexity: The next level of complexity includes a 
simple view of the hydrologic cycle and is also inadequate in describing the 
ecological functions of the watershed. This simplified view of the hydrologic 
cycle assumes all rainfall in a natural watershed is infiltrated into the ground 
then flows vertically until the water enters an aquifer prior to discharging to a 
stream. This view of model must make two assumptions: that soils are 
homogeneous, and that there is no topographic relief across the landscape. 
Both of these assumptions are incorrect.   

This simplified view is often the basis of watershed plans that do not include 
any assessment of streams and their discharges when creating a watershed 
plan. Plans prepared using these assumptions may not provide the correct 
direction or recommendations necessary to protect the natural assets within a 
watershed. 

Recent research by the United States Geological Survey has found that 
a more complex view of the hydrologic cycle is required to adequately 
describe the flow paths of water in a watershed and to identify how 
precipitation reaches a stream.  

                                                
3 SOURCE: Stormwater Planning: A Guidebook for British Columbia, 2002 
http://waterbucket.ca/rm/sites/wbcrm/documents/media/242.pdf  

and 

http://waterbucket.ca/wp-content/uploads/2012/05/Primer-on-Water-Balance-
Methodology-for-Protecting-Watershed-Health_February-2014.pdf  
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Application of Research by United States Geological Survey: An 
accurate representation of groundwater flow can be found in research and 
publications that introduce shallow horizontal flow through unsaturated soils 
driven by gravity and affected by differences in the soil properties.  

A graphical representation of the hydrologic cycle can be seen in Figure 4 
which includes the shallow zone of interflow which is responsible for a 
significant proportion of the water balance. 

 

 

Figure 4 Rainwater Flow Paths 

 

The image is from USGS research and groundwater models that can be 
found at https://water.usgs.gov/ogw/gsflow/ which leads to this publication 
https://pubs.usgs.gov/tm/tm6d1/pdf/tm6d1.pdf 

Another international research publication documenting this phenomena can 
be found at 
https://www.ajol.info/index.php/wsa/article/download/81041/71266 

This view of the hydrologic cycle is supported by several additional sources. 
An early view of the hydrologic cycle that includes the concept of interflow 
was presented in “Dynamic Hydrology,” by P. S. Eagleson, published in 1970 
by Mc-Graw-Hill and as shown in Figure 5 on the next page. 
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Figure 5 Hydrologic Cycle 

Further support of the importance of interflow can be seen in the physical 
evidence provided by examination of the soil formation processes. 
Information in this section of this report has been derived from the Soils of 
Southern• Vancouver Island, MOE Technical Report 17, J.R. Jungen, P.Ag., 
B.C. Ministry of Environment, August 1985. The soil great groups that are 
present within the watershed are Podzols, Brunisols, and Gleysols. 

The Brunisolic soils are considered to be a transitional stage between the 
original parent geological material and given time and additional weathering 
they will become Podzols. In fact these soils are very similar to the Podzolic 
Soils within the region in that they have developed under the influence of a 
coniferous forest. A major factor in soil genesis is the midsummer drought in 
July and August, which brings about dehydration and chemical precipitation 
processes and a slight decrease in the acidity of the soil. Chemical 
precipitation centers in the formation of iron oxides that are indicated by a red 
or rust color in the first foot or more of the soil horizon. The lack of the iron 
oxides in the lower soil horizons is indicative of very limited flow of water into 
the lower soil horizons as the water would readily transport the dissolved iron 
oxides if it were to continue to flow downward. The colours of the soils 
beneath the layer of forest litter range from reddish brown to yellowish brown. 
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The reddish brown colour due to unhydrated iron oxide (hematite) is most 
distinct when exposed during cultivation or excavation. The entire weathered 
layer soils seldom extends beyond a depth of 600 mm or 750 mm (two or two 
and a half feet). 

Poorly drained Gleysolic soils are found on level to very gently sloping terrain, 
usually on marine and fluvial deposits where moisture accumulation and/or 
seepage exert a significant role. Soil profiles are strongly gleyed and mottled, 
and saturated for long periods. Typical vegetation in gleysolic areas include 
red alder, cottonwood, willow, skunk cabbage and sedges. Gleysolic soils 
develop In the presence of excessive moisture which results in permanent or 
periodic reducing conditions. As a result, the gleyed subsoil is bluish-gray to 
greenish-gray and reddish-brown mottles usually occur in the profile. These 
soils occur where the water table is high because of proximity to bodies of 
water (e.g. floodplains) or in depressional sites, or on materials with low 
hydraulic conductivity. 

As described earlier there are two major subsurface flow paths and one 
surface flow path through which rainwater will travel to the stream. The flow 
paths and time periods associated with the flow paths within the watershed 
can be visualized in the Figure 6. 

 
Figure 6 Rainwater In Watersheds 

 

Hydrologic Assessment 

As described above the watershed has undergone significant change from its 
natural state. These changes include: 

• Clearing of forests 

• Conversion of the land into farms and urban areas 

• Increasing impervious cover with roads and buildings 

• Drainage improvements with roadside ditches and storm sewers. 
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As a result the hydrologic function of the watershed has changed and there 
is: 

• An interrupted and intercepted interflow system which has led to: 

o Less water retained in the watershed 

o Higher winter peak flows 

o Reduced summer base discharges 

It is anticipated that alteration of the hydrology of the watershed is 
responsible for alterations of the stream resulting in reduced aquatic habitat 
and fish populations. 

Of greater concern to the developments within the watershed are the: 

• Greater volumes of discharge during flood events 

• Increased potential for flooding and flood damages 

4.1 Water Balance Methodology 

An approach to mitigate the impacts of urban development is required for 
new developments prior to the impacts being incurred and for existing urban 
areas where the impacts are already occurring. The intent of the Water 
Balance Methodology is to provide a logical and simple way of assessing 
potential impacts resulting from urban development and to analytically 
demonstrate the effectiveness of the methods proposed for mitigating the 
potential impacts.   

The primary impact, as identified above, results from the alteration of the 
watershed hydrology. The Water Balance Methodology provides a 
framework that allows the alteration to be analyzed and defined. The 
impacts which have been identified above can then be mitigated and the 
effectiveness of the mitigation measures can be quantified using an 
assessment of calculated stream discharges as the primary measurement 
method. Success can be demonstrated if the stream flows and durations of 
flow can be maintained.  

The Water Balance Methodology provides a much greater degree of certainty 
than the prescriptive approach which only calls for capture of rainwater. 
Examples of prescriptive approaches include: 

• Retain 90% of rainfall on site, and  

• Capture ½ Mean Annual Storm. 

Rainwater management using a prescriptive approach makes several 
assumptions, which may not be stated. Some of these assumptions are listed 
below: 

• All watersheds are similar and that the prescribed capture volume is 
the same for each watershed and each site; 



- 18 - 

 

• Amounts of infiltrated water will be the same and will follow the same 
flow paths under developed conditions as under undeveloped 
conditions; 

• There is no risk arising from infiltration of the captured rainfall; and 

• The rate of infiltration is sufficient for disposal of captured rainwater.   

The variability of watersheds includes factors such as aspect, underlying 
geology, and vegetation which all contribute to variations in the relationship 
between precipitation and stream flow. While there will be similarities in 
watersheds situated in close geographic proximity the concept of a universal 
prescription should not apply.  

A simple examination of watershed variability leads us to conclude that 
prescriptive approaches are not desirable and that a better method is 
required to mitigate the impacts of urban development. Prescriptive 
approaches do not provide any analytical method of demonstrating 
effectiveness or their ability to mitigate adverse impacts. Therefore the Water 
Balance Methodology is superior and should be given preference over any 
prescriptive approach. 

The Water Balance Methodology has been developed to address the need to 
mitigate impacts while providing a scientifically defensible approach to 
assessment, analysis, and design. The Water Balance Methodology provides 
a logical and simple way of assessing potential impacts resulting from urban 
development and will demonstrate the effectiveness of the methods proposed 
for mitigating the impacts. 

4.1.1 Impacts and Mitigation 

As urban development proceeds there is a very drastic disruption to the 
shallow soils as building foundations and underground infrastructure is 
constructed. These disruptions result in large alteration of the shallow surficial 
soils and the interflow system. The fact that the post-development flow paths 
for shallow groundwater are disrupted invalidates the assumption that 
prescriptive approaches are applicable in all locations. 

Urban development almost universally results in a greater area of 
imperviousness, less pervious area and a corresponding reduction in 
vegetation. These alterations to the landscape will increase the volume 
of surface runoff.  

If the runoff volume is to be maintained then a larger volume must be 
infiltrated into the ground. Where the terrain is steep constraints soil stability 
may be adversely affected which would result in an increased risk to people 
and property. In areas located on clays, bedrock, or high groundwater levels 
infiltration rates may not be sufficient to allow large rates of infiltration. 

Mitigation of adverse impacts can be divided into separate approaches based 
upon the surface type as either pervious or impervious.  
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Pervious Surfaces 

The alteration of the hydrologic response of a watershed can affect even the 
pervious surfaces. For example the vegetation and trees can be cleared to 
provide grassy surfaces and the top soil can be removed and not replaced.  If 
the pervious surfaces are protected and no harmful alteration occurs then 
they will respond in a hydrologically similar manner following development. 
This implies that the soil and its rainwater holding capacity are preserved 
through careful topsoil and vegetation management. If preservation of 
pervious area conditions is assumed then the focus of the assessment can 
be on the effect of the impervious areas. 

Impervious Surfaces 

The conversion of pervious areas to impervious prevents rainwater infiltration 
and results in almost all of the rainwater being converted into surface runoff. 
There are some evaporation losses but those are relatively minor. The 
mitigation of this hydrologic change is the challenge and municipal 
infrastructure must be designed to replace the lost natural retention systems 
and flow paths. The infrastructure used to mitigate the impacts would receive 
the surface runoff from the impervious areas and then operate in a manner 
which would replicate the interflow system while limiting the infiltration to 
deep groundwater to naturally occurring rates. 

4.1.2 Mitigation System Criteria 

Construction of urban infrastructure and site development causes a disruption 
to interflow through the shallow surface soils. The storage capacity of the 
shallow surface soils is considerably reduced resulting in the loss of the 
storage reservoir of the watershed. The interflow system is replaced by urban 
conveyance systems which are very rapid and contain far less storage 
capacity than the surface soils. The loss of the interflow system is a very 
significant impact to the natural environment that results from urban 
development. Mitigation of this impact is essential in a developed urban 
setting. The shallow soil storage and the interflow conveyance system 
must be replicated in order to mimic the natural watershed. The deep 
groundwater flow path cannot be the only one that remains following 
development because of the time scale over which it occurs is significantly 
greater that the response of the lost interflow system. This implies that an 
amount of infiltration to deep groundwater must be maintained and not 
significantly increased or decreased. 

A system that mimics the natural watershed must include: 

1. The interflow system which must allow stored water to enter the 
stream from the shallow systems, rather than relying entirely upon 
groundwater discharge. 

2. The overflow rates must be controlled to prevent increased risks for 
flooding of properties downstream of any specific development. 
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3. The flow to ground has been assessed using a sensitivity analysis 
combined with the storage size and controlled discharge rates.  

These factors combine to create a system that can be optimized to maintain 
both the volumes and the rates of discharge to the stream.  

4.1.3 Mitigation System Analysis 

The hydrologic aspects of the development can be described through the use 
of a suitable continuous simulation model. The simulation of the watershed 
and the areas undergoing redevelopment can be modeled with a standard 
modeling approach using continuous climate data as previously 
described. The simulation of the watershed, plus retention and discharge 
control systems can be added to the computer model by defining the 
processes as shown on Figure 7. 

To Ground
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System
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Precipitation
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Catchment
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Possible 

Evaporation

To Ground

Evaporation

 

Figure 7 Watershed Model Schematic 

In this case the surface evaporation was assumed to be negligible to allow 
the systems to be constructed below ground. If portions of the CVRD are 
created using surface facilities the process of surface evaporation can be 
turned on in the model to assess the potential impacts on operation and 
sizing. 

The objective of Rainwater Management is to mimic the amount of water that 
was infiltrated to groundwater under natural watershed conditions, provide 
the interflow connectivity to the stream and to maintain or decrease potential 
flood risks. This approach provides a level of assurance that: 

• Excess water will not be directed to the ground and would avoid 
potentially adverse impacts of excessive groundwater levels and 
discharges in areas lower in the watershed. 

• Low summer flows will be maintained with an operating interflow 
system. 

• Downstream properties will not suffer an increased risk of flooding or 
flood damages. 
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The criteria used to measure success would be: 

• No increase in magnitude of flood events, 

• No increase in the duration of Q2 and Q5 discharge rates to prevent 
increased stream erosion, and 

• No increase in the losses to deep groundwater. 

Examination of the process flow chart in Figure 7 leads to the conclusion that 
there are three physical characteristics of the retention / infiltration systems 
that can be varied to influence the hydrologic operation of the rainwater 
control systems. The three physical characteristics include: 

1. Volume of retention which stores rainwater for controlled release to 
deep groundwater or to the stream through the municipal drainage 
system; 

2. Infiltration system area in contact with the subsurface which will allow 
retained water volumes to infiltrate to deep groundwater; and 

3. The base flow release rate which can be used to augment small 
stream discharges through release of retained rainwater. 

The analysis which is a part of the Water Balance Methodology will seek 
to minimize the volume of retention and the infiltration system area 
while maintaining the selected base flow release. A sensitivity analysis 
will search for the minimum retention / infiltration system size while achieving 
the stated objectives. This allows to the least cost system to mitigate the 
impacts of urban development. 

4.2 Computer Modelling 

Assessment of watershed hydrology and the mitigation measures required to 
maintain the Water Balance as described in above requires the use of 
continuous hydrologic simulation computer models. With these models a 
process of verifying the natural and modified hydrology of a watershed can be 
completed with the objective of providing sufficient mitigation works to 
maintain the natural Water Balance and to protect the aquatic environment 
while eliminating adverse impacts and increased flood risks which result from 
urban development.  

The continuous hydrologic simulation allows us to demonstrate our 
understanding off the existing watershed hydrology and stream discharges. 
The model is then used to demonstrate that the application of mitigation 
measures can allow urban development without altering the hydrology and 
would thus prevent damages to the aquatic environment. The second benefit 
derived from this analysis methodology would be to demonstrate that urban 
development can occur without the typical increase the risks and damages 
associated with flooding along the streams of the watershed. 
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4.2.1 Model Verification - Predevelopment 

Verification of the computer model is essential to the process of accurately 
developing the watershed target values for the CVRD. The calculated flows 
from the model require a record of stream flow for comparison purposes 
during the model verification process.  

Calibration of the computer model generally would involve matching the 
calculated watershed discharges with the recorded discharge values when 
applying the recorded climate data for the watershed. As the climate station is 
not located within the watershed there is the potential there may be 
differences in the specific events recorded at the climate gauge when 
compared to the recording gauge measuring stream discharge.  

While the climate records from the Nanaimo climate recording station would 
be representative of the climate experienced within the Bings Creek 
watershed there will occur instances when recorded discharge events do not 
correspond perfectly with the recorded climate events. This would occur if a 
localized storm were to be recorded at the climate gauge while no storm were 
to occur in the watershed. Alternatively a storm in the watershed may not 
occur at the climate gauge. There may not be a one for one correlation 
between recorded precipitation events and the recorded stream flow events. 
However the number and magnitude of the recorded events should be 
representative of annual and long term hydrology. 

Due to the potential differences in precisely matching each event a more 
pragmatic process has been undertaken to demonstrate that the continuous 
simulation model is providing an accurate representation of the hydrologic 
response to the climate data. The process of verification of the hydrologic 
model would be to demonstrate that the predicted flood frequency is achieved 
along with the volumes of discharge measured by the stream gauge. 

At this juncture it must be noted that at a watershed scale the micro 
differences in soils, vegetation and geography will not be identifiable. 
Rather the watershed approach assumes an averaging of these across the 
watershed. Without much more extensive climate data, stream flow records 
and detailed soils investigations some watershed averaging is required. This 
is a good thing, but one which has some drawbacks.  

The good is that the targets and standards are developed and can be 
uniformly applied within the watershed. The less than good is that some 
variations in local site conditions may not be recognized. However this will not 
have an impact upon the watershed as the variability will be offset by a 
variation in the opposite direction on a different site within the watershed. 
Therefore using watershed average values will result in impact mitigation 
which will be appropriate given the entire watershed and the study area. 
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Flood Discharge Verification 

The first step in understanding the hydrologic operation of a watershed is to 
evaluate recorded stream flow data.  Where recorded data is not available 
for a given watershed the standard of engineering practice is to use a 
Regional Analysis of Streams with flow records to establish a 
reasonable estimate of the values to be found for a given watershed. To 
select a potential list of stream for consideration a selection criteria has been 
established which includes the following: 

• Located on southern Vancouver Island; 
• Minimum of 15 years of continuous records which include annual 

maximum of both mean daily and peak daily discharges; 
• Unregulated discharges; and 
• Watersheds did not contain large lakes which could attenuate peak 

discharges. 

A total of seventeen (17) streams were found which met these criteria. A 
comparison of seventeen (17) recorded stream flow records was undertaken 
to identify watersheds which are similar to the built-up areas within the 
CVRD. The location of the watersheds for which a suitable duration of 
stream flow records with both daily and instantaneous discharge 
measurements and that had a recording period which overlapped the climate 
data were available are shown on Figure 8.  

08HD011(2)

08HB074(8)
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08HB075(3)

08HB025(11)

08HB002(10)
08HB032(1)

08HA001(7)

08HA016(4)

08HA003(5)
08HA010(9)08HA068(14)

08HA070(16)

08HA069(17)

08HB048(15)

08HB014(12)

08HA07(13)

 

Figure 8 Selected Watersheds 

The watersheds shown on Figure 8 are color coded to correspond the listing 
in shown in Table 1. In addition the watersheds are identified with the ranking 
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from 1 (smallest) to 17 (largest) flood discharges as indicated in Table 1. The 
information presented in the table can be visually correlated to the watershed 
locations. 

The watersheds can be loosely divided into three groupings based upon the 
magnitude of the flood discharges. The smallest flood discharge rates 
correspond the largest number of watersheds with a range of 100 year return 
period (Q100) discharges of from approximately 10 to 40 L/s per ha. The 
second group has a Q100 discharge in the range of from 60 to 120 L/s/ha. One 
watershed has a much higher Q100 discharge of over 175 L/s/ha. 

 

Table 1 – Flood Discharges (L/s per ha) 

Water Gauging Station Return Period Years Area 
(km2) 200 100 50 25 10 5 3 2 

08HB032 Millstone River At Nanaimo  9.5 8.8 8.0 7.2 6.0 5.0 4.2 3.4 86 
08HD011 Oyster River Below Woodhus Creek 12.1 11.9 11.5 11.1 10.2 9.2 8.2 7.0 302 
08HB075 Dove Creek Near The Mouth  16.7 16.5 16.3 15.9 15.0 14.0 12.7 11.2 41 
08HA016 Bings Creek Near The Mouth  17.1 16.3 15.4 14.3 12.4 10.7 9.0 7.4 16 
08HA003 Koksilah River At Cowichan Station 18.0 17.7 17.1 16.5 15.2 13.7 12.1 10.4 209 
08HB089 Tsolum River Below Murex Creek 19.5 18.6 17.6 16.5 14.7 13.0 11.5 9.9 87 
08HA001 Chemainus River Near Westholme 22.3 21.0 19.5 17.9 15.5 13.4 11.5 9.6 355 
08HB074 Cruickshank River Near Mouth 22.4 22.0 21.5 20.8 19.2 17.4 15.3 13.0 213 
08HA010 San Juan River Near Port Renfrew 23.2 22.5 21.6 20.6 19.0 17.3 15.8 14.2 578 
08HB002 Englishman River Near Parksville  23.3 22.0 20.5 0.0 16.3 13.9 11.8 9.8 319 
08HB025 Browns River Near Courtenay  41.1 36.7 32.5 28.5 23.2 19.2 16.1 13.4 88 
08HB014 Sarita River Near Bamfield  63.7 57.5 51.4 45.5 37.8 31.9 27.3 23.3 162 
08HA072 Cottonwood Creek Headwaters 69.1 65.5 61.5 57.2 50.6 44.6 39.4 34.2 4 
08HA068 Garbage Creek Near The Mouth 82.4 69.0 60.1 54.5 51.0 50.5 50.2 48.4 3 
08HB048 Carnation Creek At The Mouth  90.6 79.2 68.6 58.7 46.4 37.6 31.1 25.7 10 
08HA070 Harris Creek Near Lake Cowichan 123.3 110.7 98.3 85.8 69.2 56.2 46.0 37.1 28 
08HA069 Renfrew Creek Near Port Renfrew 203.6 179.7 158.0 138.3 114.7 98.2 86.4 76.8 8 

 

The stream flow records from Bings Creek were selected as it has flood 
discharges that fall near the middle of the range of the watersheds along the 
eastern side of Vancouver Island.  

A second consideration is the proximity of the watershed to the built-up areas 
of the CVRD. A portion of the built up area lies within this watershed, hence it 
will be representative of the study area.  

The Bings Creek watershed is shown on Figure 9.  

Use of the Bings Creek watershed information will provide a representative 
perspective of the areas within the built-up area of the CVRD.  
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Figure 9 Bings Creek Watershed 

Assessment of the other watersheds within the CVRD would be possible if 
there is sufficient data. At this time there are no other sources of reliable long 
term stream flow records. In future this lack of data can be overcome if a 
monitoring program is undertaken. A long term stream monitoring program in 
a watershed should extend for a continuous period of more than ten (10) 
years. This duration of monitoring would be the minimum required to 
supplement the data used in this study. 

Climate Records 

Simulation of stream flow and watershed discharges is required for this study. 
Climate data is an essential part of the information that is required for 
continuous simulation. As with stream flow there is a lack of specific local 
climate data that can be used directly. This results in the need to utilize a 
representative data set from a nearby climate recording station. A short list of 
acceptable climate stations was established using this following selection 
criteria: 

• Located on the eastern side of southern Vancouver Island, 
• included in the Environment Canada Climate Normal summaries, 
• published Environment Canada Intensity Duration Frequency (IDF) 

data 
• minimum of 20 years of Environment Canada archived hourly records 

for rainfall and temperature and daily precipitation used to derive 
snowfall contribution 

Four Environment Canada climate stations were found which met the 
selection criteria, these being: 

• Campbell River; 
• Comox, 
• Nanaimo, and  
• Victoria 
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In addition to these stations two other local stations were found to have 
published IDF data and average annual precipitation amounts. These two 
additional stations were North Cowichan and Cowichan Lake. 

A comparison of the annual normal precipitation and the 24 hour rainfall 
volumes for a range of return periods is provided in Table 2.  

 

Table 2 – Precipitation Data (mm) 

Climate Station 
24 Hour Rainfall Volume (mm) Normal Annual 

Precipitation 
(mm) 

Return Period (Years) 
2 5 10 25 50 100 

Campbell River 58.3 70.0 77.7 87.5 94.7 101.9 1,451.5 
Comox 58.8 74.4 84.8 97.9 107.6 117.2 1,179.0 

Nanaimo 57.9 72.7 82.5 94.8 104.0 113.0 1,162.7 

Victoria 53.2 71.2 83.0 98.0 109.1 120.2 883.3 

North Cowichan 57.8 70.8 79.4 90.3 98.4 106.5 1,169.4 
Lake Cowichan 93.6 110.7 122.1 136.4 147.1 157.6 2,022.2 

As can be seen the Nanaimo climate station provides representative values 
for volume for both a 24 hour period and on an annual basis. The variability in 
the amounts of rainfall is small with the exception of the annual total for 
Victoria and the much greater quantities for Lake Cowichan. The rainfall 
quantities recorded at the Nanaimo climate recording station falls into a 
narrow range for the stations of North Cowichan to Campbell River. Therefore 
the data can be considered to be representative of the precipitation which can 
be expected in the built-up areas of the CVRD. 

While the Nanaimo climate station is not located within the Bings Creek 
Watershed it in close proximity. The period of record for Bings Creek stream 
flow and the Nanaimo Airport climate data have an extensive overlap of 21 
years from 1985 through 2005 which allows an assessment which includes 
comparison of rainfall and stream flow. The recorded data for these stations 
will be utilized in the study assessment. 

As the climate records are not within the Bings Creek or the Sh-Hwuykwselu 
Creek watershed a verification process was undertaken, rather than a more 
traditional calibration process. This involves matching the flood peaks as 
represented by a flood frequency analysis and the discharge volume as 
measured an annual basis.  

4.2.2 Hydrologic Assessment 

As described above the watershed has undergone significant change from its 
natural state. These changes include: 

• Clearing of forests 

• Conversion of the land into farms and urban areas 

• Increasing impervious cover with roads and buildings 

• Drainage improvements with roadside ditches and storm sewers. 
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As a result the hydrologic function of the watershed has changed and there 
are: 

• Interrupted and intercepted interflow system which has led to: 

o Less water retained in the watershed 

o Higher winter peak flows 

o Reduced summer base discharges 

It is anticipated that these changes are responsible for reduced aquatic 
habitat and fish populations. 

Of greater concern to the developments within the watershed are the: 

• Greater volumes of discharge during flood events 

• Increased potential for flooding and flood damages 

The estimation of flood discharges by the model is very close to the 
recorded values for Bings Creek and by inference Sh-Hwuykwselu 
Creek. Therefore the model will replicate the anticipated discharges 
estimated from recorded stream flow. A graphical presentation of this 
comparison is shown on Figure 10. 

 

 

Figure 10 Model Verification Comparison 

 

This very close correlation is a demonstration that the computer model has 
been verified and that it will provide an accurate representation of the stream 
flow and watershed discharge.   
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The importance of the interflow component of the stream discharge was 
established by turning off the soilwater routines within the model with the 
resultant surface runoff being the only discharge reported. A flood frequency 
comparing the surface runoff and the total discharge which includes both 
surface runoff and soil water is shown on Figure 11. 

 

 

Figure 11 Surface Runoff And Total Discharge 

 

Stream Discharge and Watershed Precipitation 

One critical factor for stream health is the quantity of water that enters the 
stream and is discharged through it. As the only source of water in the 
watershed is precipitation, the ratio of the precipitation to the total stream 
discharge is an important measure of the hydrology of the stream. 

Due to the limited availability of recorded data the following assessment must 
be limited to those years where data is available. 

Comparison of the recorded precipitation to the total stream discharge is 
shown in Table 3.   
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Table 3 – Bings Creek Precipitation and Stream Discharge 

Year 
Total 

Precipitation 
(m3) 

Bings Creek 
Total Stream 

Discharge 
(m3) 

Discharge 
Coefficient 

(Discharge / 
Precipitation) 

1985 13,407,500 7,253,280 0.54 

1986 19,827,600 14,916,528 0.75 

1987 14,291,000 11,573,712 0.81 

1988 15,128,000 9,965,376 0.66 

1989 13,080,450 10,091,520 0.77 

1990 20,376,300 16,051,824 0.79 

1991 18,646,500 14,569,632 0.78 

1992 16,222,300 14,601,168 0.90 

1993 14,019,750 10,186,128 0.73 

1994 16,595,850 14,506,560 0.87 

1995 22,227,000 17,754,768 0.80 

1996 20,683,200 15,137,280 0.73 

1997 20,715,750 19,836,144 0.96 

1998 20,311,200 20,939,904 1.03 

1999 23,494,900 21,255,264 0.90 

2000 15,097,000 8,293,968 0.55 

2001 15,241,150 10,879,920 0.71 

2002 15,921,600 N/A N/A 

2003 17,586,300 17,912,448 1.02 

2004 17,505,700 12,362,112 0.71 

2005 18,108,650 14,065,056 0.78 

Average 17,547,033 14,107,630 0.80 

Note:  Red values indicate incomplete annual records. 

It is estimated that approximately 10% of the precipitation will be captured by 
the vegetation and will evaporate from the surface of the plants or ground 
without infiltrating into the soil. Of the rainfall that impacts the ground and 
infiltrates only about 5% will enter deep groundwater with about 5% being 
transpired by the vegetation. The remainder of the infiltrated water will 
discharge to the stream through interflow of very shallow groundwater from 
the soil moisture reservoir. 

The information contained on this chart indicates that in some years there is 
more actual stream discharge than precipitation. This is an indication of the 
storage and release from groundwater over a time period that is greater than 
a single year. That for this watershed the groundwater reservoir is an 
important source of water for the streams. 
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An average of nearly 80% of the total precipitation that falls within the 
watershed enters the stream. 

These observations have been confirmed through the model verification 
process. The primary set of soil parameters relate to the soil moisture 
reservoir and hence the surface infiltration rates. The water balance for the 
watershed: 

• Precipitation  100% 

• Stream flow  80% comprised of direct runoff and interflow return and 
return of deep groundwater with a variation from 50% to 100% 
representing the variable annual release from groundwater. 

• Surface capture and evaporation  10% 

• Lost to deep groundwater 5% 

• Plant transpiration 5% 

The model parameters of the verified hydrologic computer model indicate that 
the storage within the hydrologically active soil moisture reservoir varies over 
time from a minimum of 20 mm of equivalent water depth to a maximum of 
240 mm. This corresponds to a total soil depth of approximately 500 mm 
overlying the parent geological materials.  

The infiltration to ground should be viewed with caution given the potentially 
vulnerable nature of the surficial soils and the potential for high groundwater 
levels in the CVRD. The infiltration to deep groundwater should be limited to 
approximately 15% of the total precipitation and surface evaporation should 
be maximized. 

Model Parameters 

The model parameters used in the calibration process and to represent 
conditions in during the period over which the stream flows were recorded; 
from 1985 through 2005.and are listed below. 

Impervious surface parameters 

• initial abstraction or depression storage 2.5 mm 
• evaporation from surface allowed 
• existing conditions 1% impervious 

Pervious surface parameters 

• initial abstraction or depression storage 11.0 mm 
• soil moisture minimum 20 mm water equivalent 
• soil moisture maximum 240 mm water equivalent 
• initial soil moisture 20 mm, represents initial value 
• evaporation from surface allowed 

Snowmelt parameters  

• snowmelt begins at 0O C 
• snow coefficient 0.125 
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• Initial snow pack depth 0 mm 
• Ground flux coefficient 2.5 
• Ratio of soil conductivity over depth 15  
• Coefficient of daily heat flux 1.1 
• Snow pack thermal insulation factor 150  
• removal from watershed not allowed 

4.2.3 Mitigation Analysis 

The analysis has been undertaken in a manner so as to answer the question 
“how can the developments within the CVRD and specifically that Sh-
Hwuykwselu Creek watershed mimic a natural watershed?” The natural 
watershed will have the flood frequency and total volumes of stream 
discharge. The objective of the analysis is to identify the components and 
systems required to be constructed in the Sh-Hwuykwselu Creek watershed 
and redeveloping areas to mimic the natural watershed hydrologic conditions.  

The objective of this part of the assessment is to describe a system of 
municipal infrastructure that can be used to mitigate hydrologic impacts and 
allow the developed watershed to mimic the natural Water Balance. As 
discussed previously the objective of Rainwater Management is to mimic the 
amount of water that was infiltrated to groundwater under natural watershed 
conditions, provide the interflow connectivity to the stream and to maintain or 
decrease potential flood risks. This approach provides a level of assurance 
that: 

• Excess water will not be directed to the ground and would avoid 
potentially adverse impacts of excessive groundwater levels and 
discharges in areas lower in the watershed. 

• Low summer flows will be maintained with an operating interflow 
system. 

• Downstream properties will not suffer an increased risk of flooding or 
flood damages. 

The criteria used to measure success would be: 

• No increase in magnitude of flood events, 

• No increase in the duration of Q2 and Q5 discharge rates to prevent 
increased stream erosion, and 

• No increase in the losses to deep groundwater. 

The analysis presented in this report focuses upon maintaining the flood 
frequency and the water balance of the within the Sh-Hwuykwselu Creek 
watershed. Given the travel time of rainwater to the stream the very short 
duration of time within a pipe system is not a critical or important factor in the 
assessment. Rather the processes that are occurring over the period of days 
and seasons are more critical and hence a model that focusses upon those 
longer term processes is more appropriate.  
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The Water Balance Methodology as applied in this study has examined the 
stream discharges to determine what is happening and to identify the 
methods required to keep them healthy. 

I have assumed an infiltration rate from the rainwater retention systems of 2.5 
cm per hour at a depth of approximately 1.5 m based upon the published soil 
report. The flow to ground has been assessed using a sensitivity analysis 
which combines the retention volume, infiltration area and the base flow 
release rate to minimize the retention / infiltration system size. This allows to 
the least cost system to mitigate the impacts of urban development.  

The Underflow, or Base Flow Release Rate has been set at the mean annual 
stream discharge value to allow any stored volume to augment the low 
summer flows in the stream. This rate of 0.5 L/s/ha provides a direct 
connection and an assurance that the volumes will be controlled and 
released in a manner that mimics the interflow in the natural watershed. 

The overflow rates have been controlled to provide a post development flood 
frequency equivalent to the natural watershed. I have selected to use the 2, 
5, and 100 year return period discharge rates for the storage release as is 
typical in a number of local municipalities. Controlling discharges to these 
rates will eliminate the risk of increased flooding in downstream reaches of 
the Sh-Hwuykwselu Creek watershed. 

One of the watershed targets, the Base Flow Release Rate was 
established at 0.5 L/s/ha and the remaining two target values were 
established using an iterative process. The remaining two target values 
included: 

• The Retention Volumes is required to limit the flood frequency of 
discharges, to allow time for infiltration to ground, and to provide a 
volume to augment low stream discharges.  

• The surface contact area of the infiltration systems, Infiltration Area, 
is required to achieve the desired volumes of infiltration to deep 
groundwater so as to mimic predevelopment conditions and achieve 
the water balance of discharges to the stream, surface evaporation 
and losses to deep groundwater. This area should not be overly large 
to prevent excess discharge to deep groundwater. This area should 
not be so small that it would reduce the volumes discharging to deep 
groundwater.  

A statistical analysis of both the annual maximum discharges and the annual 
maximum retention volumes yielded the values associated with a range of 
return periods and probabilities of occurrence. 

A number of alternative retention / infiltration system sizes were assessed to 
establish the minimum size that would achieve the performance criteria. The 
minimum size meets the stated criteria and objectives with a minimum of 
installed infrastructure. Hence this would provide a system that will meet the 
goals and objectives at least cost. 
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The assessment of low imperviousness areas was used as the basis for the 
Sh-Hwuykwselu Creek watershed and the results are summarized below. 
The results of the storage / infiltration system optimization indicate that the 
target release discharge rates and Water Balance can be achieved. The 
systems can provide downstream flood protection and eliminate the increase 
in flood risk to the Sh-Hwuykwselu Creek watershed and property resulting 
from development or redevelopment. The flood frequencies of a natural 
watershed are compared with the flood frequency of a developed watershed 
without mitigation and a developed watershed with mitigation in Figure 12. 

 

Figure 12 Flood Discharge Estimate 

 

Figure 13 Discharge Exceedance 

As shown in Figure 13, the post-development with BMPs indicated the 
number of hours during the simulation that the specific discharge rates were 
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exceeded. The post-development with no BMPs shows a very great increase 
in the number of hours for large discharge rates. The addition of the BMPs 
reduced the very large discharges and while maintaining the anticipate 
frequency of flood discharges. 

Due to the scale of the chart axis there is some compression of the low 
discharge and high duration values. These small yet almost continuous 
discharges represent the majority of the total volume of discharge. The total 
volume of discharge to the stream has been maintained and slightly 
increased while decreasing duration of the larger magnitude discharge 
events. This will reduce the potential for stream erosion in addition to 
providing increases to the valuable low flows that are critical to aquatic 
health.   

4.2.4 Mitigating Impacts to the Water Balance Analysis 

Field reconnaissance plus examination of topographic, land use, and 
jurisdiction mapping has led us to potential solutions that may be 
approved by the various jurisdictions and that fit into the landscape. 
These solutions involve constructed infrastructure that would have a 
multitude of uses and wide ranging benefits. The infrastructure can be seen 
on Figure 14. 

 

Figure 8 Potential Enhancements 
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These measures are three wetlands located on sites which harboured 
wetlands in the past, as well as two retention ponds in the floodplain area of 
the creekshed. 

Wetland 1 located south and west of Glenora and Langtry Roads as shown 
on the next photo and is located within a shallow ravine as shown in the 
subsequent photo looking south-east from Glenora Road. The 21.3 ha 
contributing area is the headwater of Busy Place Creek and is comprised of a 
majority of the Eagle Heights residential development, the Quw’utsun 
Smuneem Elementary School and farmland as shown on Figure 15. 

 

 

Figure 15 Wetland 1 - Overview 

 

A ground view of the wetland location can be seen on Figure 16. 
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Figure 9 Wetland 1 Ground View 

 

The potential benefits for this wetland include: 

• Wetland habitat for waterfowl and vegetative fringe for other terrestrial 
animals, 

• A source of water for farm operations such as livestock or irrigation of 
small plots of high value produce, 

• Infiltration and augmentation of the underlying aquifer, 

• Downstream flood risk reduction. 

Wetland 2 located off stream to the south of Miller Road is 
approximately in the middle of the watershed. The 4.6 ha contributing 
area, primarily farmland, includes some flows from an adjacent portion 
of Miller Road.  

Two potential locations occur for this wetland as shown on Figure 17. 
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Figure 10 Wetland 2 Overview 

 

Location 1 has been identified as a lake in the CVRD GIS system while 
Location 2 is in a forested area, both of which are located within the ALR. 
Both locations are not currently used for agricultural purposes. 

The potential benefits for this wetland include: 

• Wetland habitat for waterfowl and vegetative fringe for other terrestrial 
animals, 

• A source of water for farm operations such as livestock or irrigation of 
small plots of high value produce, 

• Infiltration and augmentation of the underlying aquifer, 

• Downstream flood risk reduction. 

Wetland 3 is located off stream to the south of Wetland 2. The 59.1 ha 
contributing area is primarily farmland with some flows from an adjacent 
portion of Langtry Road as shown on Figure 18. 
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Figure 11 Wetland 3 Overview 

 

The potential benefits for this wetland include: 

• Wetland habitat for waterfowl and vegetative fringe for other terrestrial 
animals, 

• A source of water for farm operations such as livestock or irrigation of 
small plots of high value produce, 

• Infiltration and augmentation of the underlying aquifer, 

• Downstream flood risk reduction. 

Retention Pond 1 is located off stream to the north and east of Polkey Road 
in an unoccupied property in the industrial area. The 9.3 ha contributing area 
includes light industrial uses with some flows from an adjacent portion of 
Polkey Road as shown on Figure 19. 
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Figure 12 Retention Pond 1 Overview 

 

The potential benefits for this retention pond include: 

• Wetland habitat for waterfowl and vegetative fringe for other terrestrial 
animals, 

• Infiltration and augmentation of the underlying aquifer, 

• Downstream flood risk reduction. 

Retention Pond 2 is in the stream corridor to the south of Polkey Road in an 
area previously enhanced to provide aquatic and riparian habitat. The entire 
watershed of 278 ha contributes flow to this portion of Busy Place Creek. The 
area is shown on Figure 20. 

While this retention pond can provide a benefit in reducing the downstream 
flooding, consideration of whether this is a sufficient benefit must be given 
prior to proceeding with this project. We anticipate that the benefits will not be 
sufficient to offset the costs and potential impacts to the constructed habitat. 
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Figure 20 Retention Pond 2 Overview 

A view from ground level is available on Figure 21. 

 

Figure 13 Retention Pond 2 Ground View 
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4.2.5 Sizing of the Mitigation Infrastructure 

The design of the wetlands and retention ponds would provide a dual benefit 
in provision of environmental enhancements and flood risk reduction. 
Therefore a traditional stormwater design process cannot be used and a 
modified process that accounts for the environmental aspects and objectives 
is required.  

A number of assumptions have been made and will require confirmation as 
part of the next steps in the planning and design process of implementation.  

Assumptions: 

• Retention ponds located at low points in the topography will have 
negligible exfiltration capacity through the bottom of the permanent 
storage cell while exfiltration will occur at levels above the permanent 
water level. 

• The depth and configuration of the permanent pool of water will be 
determined by the desired aquatic habitat. 

• The maximum water level fluctuation that occurs during flood events 
will be relatively shallow due to the need to connect into the shallow 
natural channel of Busy Place Creek.  

• The release rates will be set to 1 L/s/ha of contributing area for up to 
the 2 year return period volume. 

• The release rate for the volumes greater than the 2 year and less than 
the 100 year flood event will be set to the 2 year rate of 7.9 L/s/ha of 
contributing area. 

• Overflows will be allowed for volumes in excess of the 100 year 
volume. 

• The volume of retention is estimated to be 100 m3/ha for the 2 year 
flood event and an additional 165 m3/ha for the 100 year flood event. 

• for wetlands the maximum depth of water fluctuation is 0.5 m  

• for wetlands side slopes of 7H:1V for environmental enhancement 
and public safety 

• for retention ponds the maximum depth of water fluctuation is 1.5 m  

• for retention ponds the side slopes and landscaping included in the 
area 

• for retention ponds the side slopes of 5H:1V for public safety 

• size of identified infrastructure can be increased during detailed 
design if there is an identified additional benefit 

• additional infrastructure can be added to this list as opportunities arise 
in the future. 
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4.2.6 Other Flood Risks 

The lower reaches of Busy Place Creek and watershed are affected by the 
risk of flooding from two separate sources: 

• from discharges in Busy Place Creek; and  

• flooding from downstream water levels in the Koksilah and Cowichan 
Rivers.  

Flooding of the lower portions of the watershed can occur because of 
discharges in the Creek or water can back up into the watershed when 
flooding occurs in the Cowichan and Koksilah Rivers.  

Protection and mitigation of flooding from these two sources requires different 
strategies within the watershed. The strategies listed previously in this report 
can mitigate and reduce flood risks from discharges arising within the 
watershed.  

Flooding caused by waters entering the watershed from downstream sources 
requires a system to exclude those waters in the form of levees and flow 
control combined with a method of passing Busy Place Creek discharges into 
the Koksilah River. 

The solution to prevention of flooding from downstream levels would be 
construction of a system of works as shown on Figure 22.  

The works would consist of a dike to prevent flood water in the Koksilah River 
from causing damage within the village and the industrial areas. The dike 
would follow the existing access road across the creek then swing south and 
around the village area.  

An enlarged culvert with a flap gate would be required to pass the discharges 
in Busy Place Creek when the Koksilah River is not flooding.  

When the Koksilah River is in flood a pump station may be required to convey 
the discharges from the creekshed into the lowest reach of the creek to 
prevent flooding of upstream areas resulting from trapping flows from the 
creekshed by the dike. 
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Figure 22 Flood Protection 

 

Benefits for Ecological Services: The wetland and retention pond 
measures proposed as a result of the water balance analysis will support and 
improve the creekshed hydrology.  

The resulting beneficial impacts on ecological services are positive and 
technically feasible. In the next section of the report, the research considers 
the views of intervenors about risks and opportunities in the creekshed. 

The EAP analysis concludes that with modest investment its ecological 
assets and services could be maintained and improved, thus providing 
attractive returns for nature and the entire community. 
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5. RISKS AND OPPORTUNITIES 

Cowichan First Nations, CVRD and other intervenors expressed views in 
meetings, and discussions and researches which cover a range of risks and 
opportunities related to creekshed hydrology.   

Broadly, all parties want to prevent further degradation of the creekshed and 
reduce the impact of periodic high flow volumes moving to the flood plain.   

An Understanding of the Creekshed 

In order to understand perceptions of risks and opportunities concerning the 
hydrology and ecological services of Sh-hwuykwselu, EAP researches have 
reviewed and considered the following: 

• policy and strategy content in official plans or current OCP reviews 
and strategic plans (Regional Parks and Recreation); 

• engineering reports and departmental documents pertaining to 
hydrology, drainage and flooding; 

• other analyses (water quality, fish protection); 

• regulatory requirements in CVRD bylaws;  

• projects undertaken in the creek corridor for enhancement and 
remediation purposes; and, 

• views of intervenors as gleaned from meetings and conversations. 
 

Cowichan Tribes and Streamkeeper Perspectives: More specifically, 
Cowichan Tribes favour enhancement of the hydrology to support aquatic 
and terrestrial life and to secure socio-cultural benefits associated with 
traditional and current uses of the creekshed resources.  

Streamkeepers continue working to maintain and improve the stream and 
riparian areas functioning condition as well as remove hazards left by 
historical land uses.  

Educational opportunities associated with creekshed hydrology and 
ecological services remain important to Streamkeeper activities.  

Both Cowichan Tribes and Streamkeepers work to enhance the fisheries 
value of Sh-hwuykwselu, especially in the flood plain zone. 

CVRD Inter-Departmental Perspectives: Departments of the CVRD 
have general concerns about protection of the riparian areas as well as 
specific responsibilities in development permit areas.   
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• CVRD Environmental Services considers the creekshed, in its current 
condition, as a threat to the flood plain developed areas and assets 
(wells, roads, utilities, etc.).  Without maintenance of the riparian zone 
and enhancement of the hydrology (increased rainwater retention as 
described in the Water Balance analysis) the perceived risks may 
worsen.  

As well, Environmental Services views each watershed of the region as 
an asset that may experience loss of function as climate change 
impacts compound in the future.  The functioning condition of the 
hydrology and those ecological assets it supports will be an important 
indicator of change and potential adaptation.  

• CVRD Planning and Parks Departments have expectations that the 
creekshed will continue to be a natural amenity accessible to 
neighbourhoods and other residents.   

The recent Parks and Recreation Master Plan identifies a trail extension 
through the creekshed.  The quality (aesthetic appeal) of this asset will 
be reduced if the riparian zone continues to decline.   

The Planning Department noted that Sh-hwuykwselu currently is not an 
amenity in any areas adjacent to residential land uses. 

• CVRD Engineering Services uses Sh-hwuykwselu creek as part of the 
drainage infrastructure conveyance serving Eagle Heights, as well as 
residential development between Koksilah Road and the flood plain and 
in the Koksilah Industrial Park area.   

Provincial Perspective: Ministry of Transportation and Infrastructure 
ditches along roads in the creekshed use it for conveyance.  These uses 
contribute to accelerated flows of rainwater during storm events.   

There is no maintenance of the creek corridor to manage conveyance 
impacts.  Occasionally remediation works have been undertaken to deal with 
erosion and other problems. 

Business Perspectives: As stakeholders, some owners of businesses in 
the Koksilah Industrial Park have contributed to enhancement work in the 
floodplain zone of Sh-hwuykwselu. There is some recognition of the poor 
condition of the riparian zone.   

Likely business and property owners in the area would favour measures to 
attenuate the risk of flooding and add aesthetic quality to the creek riparian 
zone. 

Agricultural Perspective: The research did not establish the extent to 
which agriculture may use Sh-hwuykwselu as a water source. The number of 
wells in the upland area of the watershed was not determined. 

 



- 46 - 

 

Context for a Flood Mitigation Strategy 

Currently, CVRD Environmental Services is working on a flood mitigation 
strategy (Integrated Flood Management Strategy) which uses the following 
research as a key reference. 

The Lower Cowichan Koksilah Intergated Flood Management Plan (2009) 
produce by Northwest Hydraulics for the CVRD identified five key elements 
as part of an integrated flood management plan: 

• Manage the water cycle as a whole; 

• Integrate land and water management; 

• Adopt a best mix of strategies; 

• Ensure an integrated  approach; 

• Adopt integrated “all-hazards” emergency management 
approach. 

The EAP analysis addresses the first 4 of the 5. The guiding philosophies are 
in complete alignment and are reiterated for emphasis: manage the water 
cycle as a whole; integrate land and water management. 

What We Learned 

It is clear from reviewing risks and opportunities that it is very important to 
increase the capacity of the creekshed to retain rainfall and storm water both 
in the upper and lower catchments.   

This strategy has the near term benefit of lengthening summer flows and 
attenuating peak flows.  It has the longer term benefit of increasing over all 
stream health, especially the riparian areas. Both aquatic and terrestrial life 
will gain benefits including fish habitat and refugia.  

In this context the community will have an opportunity to enjoy the 
advantages of enhanced ecological services by improving hydrological 
conditions.   

The potential advantages are a package of ecological services including 
aesthetic impacts on regional parks and trails, support of Cowichan Tribes 
cultural and social values, accessible riparian areas offering habitat for 
aquatic and terrestrial life, improved functioning condition of the hydrology, 
water for agriculture, ground water and aquifer recharge, attenuation of 
potential flooding and positive influence on residential property values in the 
creekshed.  

Table 4 on the next page presents risks and opportunities at a general level. 

Table 5 then presents perceived opportunities. 
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Table 4 –Risks 

Perceived Risks Potential Impacts 

Status quo, no strategy for 
maintenance and management; 
ad hoc projects for remediation 
and/or enhancement. 

Further degradation and loss of ecological 
services. 

Flooding Personal injury, property loss, liability, road 
closures, financial losses, environmental 
damage, etc.  Erosion, contamination of 
receiving environments -aquifers, fish habitat. 

Gravel mining 
Ground water diversion, turbidity, and 

Depressed summer flows 

Climate Change 
Depressed summer flows, increased winter 
and storm flows. 

Loss of fish habitat Damage to refuge areas and spawning sites. 

Failing capacity of creek to 
“retain or transmit sediment and 
nutrients” 

Lessens richness of riparian areas and the 
estuary and affects plants, fish and animals. 

Failure of former dump site 
Contamination of creek and downstream 
environment, including aquifers. 

Ditching of the creek’s main 
stem and north branch in the 
flood plain area 

Causes loss of some ecological functions; 
eliminates riparian cover at the roadside; 
visually unappealing. 
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Table 5 – Opportunities 

Perceived Opportunities Potential Benefits 

Enhance three wetland areas in 
the upper creekshed. 

Work includes planting of riparian 
zones on slopes of wetlands. 

Reduce peak flows, augment summer flows      
(more balance to flow duration), clean stream 
water, improve riparian areas and improve fish 
habitat (cooler waters) 

Increased rainwater retention and infiltration to 
groundwater, springs, aquifer recharge. 

Support flora and fauna (habitat). 

Maintain storm water conveyance; surface 
water reserves for agriculture and fire 
protection. 

Enhanced riparian areas which increase 
amenity features of trails, parks and natural 
areas. 

Construct two retention ponds in 
the flood plain adjacent to the 
south side of Koksilah Industrial 
Park. 

Attenuate flooding; some value for fisheries. 
Visually appealing. 

Install riparian plantings at 
wetlands and increase riparian 
areas along rail right of way; 
enhance habitat for terrestrial and 
aquatic life. 

Install riparian plantings at wetlands and 
increase riparian areas along rail right of way; 
enhance habitat for terrestrial and aquatic life. 

CVRD Parks plans to install a 
walking tail on the rail right of way.  
It will connect to other trails in a 
circuit. 

Trail will add to park amenities. An enhanced 
riparian area will add to the appeal of the trail 
and its value as a nature study/viewing area. 
Opportunity for public education about riparian 
and wetland area enhancement. 

Improve the overall functioning 
condition of ecological systems in 
the creekshed. 

Support flora and fauna; enhance recreational 
opportunities; add to the appeal of the rural 
landscape: support property values. 

Recognize that ditches empty to 
the creek and that the creekshed 
is part of the drainage system 
serving the upland development 
and roads in the flood plain. 

Clean the water naturally before it enters the 
creek.  This strategy requires maintaining the 
ditches with increased and appropriate 
vegetation to clean road runoff and storm water. 
Smart drains should be utilized as well. 

Contributes to proper functioning condition. 

Increase wetland areas and 
riparian zones. 

Positive for climate change adaptation. 
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Other Opportunity Considerations 

As previously discussed, the three wetlands are in locations where these 
ecological systems probably existed prior to logging and conversion to 
agriculture. Since they are reversible constructs, there likely would be no 
issue with the Agricultural Land Reserve about conversion of 3.3 to 5.4 acres 
to wetland use.  Some of the opportunities for farmers are: 

• Negate the effect of seasonal flooding which limits agricultural use in 
former wetland areas; 

• Some of the cost to restore the wetlands might be covered through 
the Environmental Farm Plan Program (BC Ministry of Agriculture); 

• The farm might get annual rental income for the use of the land as a 
wetland 

• Having water storage might assist agricultural practices and provide 
water for suppression of wild fires in the area. 

Each of the wetlands lies in the stream corridor or on an adjacent reach 
(wetland 3).  These circumstances favour new riparian areas around the 
constructed impoundments and along the connecting portions of the creek in 
the upland area.  The wetlands would not require extensive grading, import or 
export of materials, or control devices. 

Re-establishment of the wetland areas would involve some risks: 

• cost of enhancement works including planning with biologist and 
engineering input; 

• expertise to do the work; 

• potential compensation to farmers who take land out of production; 

• maintenance and management over the life cycle of the systems; and 

• evidence that the level of retention will be ecologically and financially 
impactful. 

The focus on this strategy is not meant to ignore the potential value of other / 
additional approaches.  For example basic removal of invasive species and 
re-vegetation can help existing wetland and riparian areas.  Improved 
maintenance of ditches and strategies to clean rainwater that comes from 
industrial areas, roads and impervious surfaces is needed. Changes in 
agricultural practices also may have a positive impact on creekshed 
hydrology. However, increased wetland areas together with stormwater 
retention areas will have the greatest overall impact. 

Cited References 

CVRD Website (2017) Flooding is the New Normal in the Cowichan Region 

CVRD (2017) Proposal to the National Disaster Mitigation Plan 

K. O’Donnell (2017) Sh-hwuykwselu, Busy Place Creek Assessment 
(personal notes) 
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6. PERSPECTIVES ON WORTH 

The EAP analysis focuses now on details about intervenor actions indicating what 
their priorities have been concerning the hydrology of the Sh-hwuykwselu creekshed 
and the ecological services supported by the system.  This view of worth, as 
described in the section about methodology, concerns utility: 

• What do intervenors expect from the stream and riparian zone?  

• How are they using the ecological services currently and what future 
expectations may be considered?  

• What evidence is there indicating support for the natural function condition of 
the creekshed? 

Water Balance Context 

The Water Balance Methodology analysis identified three measures to improve the 
degraded functioning condition of Sh-hwukyselu creekshed: 

• Volume of retention which stores rainwater for controlled release to deep 
groundwater / aquifer or to the stream through CVRD and MOTI drainage 
works. 

• Infiltration system area in contact with the subsurface which will allow retained 
water volumes to infiltrate to deep groundwater / aquifer. 

• Base flow release rate which can be used to augment small stream discharges 
through release of retained rainwater. 

A Synopsis of Creekshed Realities Provides Relevant Understanding: In 
the upper watershed, much of the ecology has been subordinated entirely to land 
development in the Eagle Ridge subdivision.  Practitioners opted for engineered 
drainage that altered nearly all of the catchment.  The natural functioning condition 
had little worth in the drainage design. The maintenance of the infrastructure would 
be carried out by the CVRD. 

The stream corridor and riparian zones in the middle and flood plain areas of the 
creekshed do not receive regular maintenance nor has any significant enhancement 
taken place. For much of its course in the mid-catchment, the creek flows through 
agricultural lands.  By default, the owners may provide some maintenance. However 
the observable conditions suggest that the stream is ignored.  

With the exception of concerns related to potential flooding, the CVRD has 
responsibilities concerning ecological systems in the creekshed only where 
development permit areas are involved.  Unless land subdivision applications are 
made, there is no trigger to involve CVRD oversight.  

As the major approving authority, Ministry of Transportation and Infrastructure also 
responds when subdivision applications are made.  It also maintains roads and 
ditches.  However, the ditches are not treated as ecological systems, although 
strategies exist to use ditches for retention as linear wetlands and for slow 
conveyance of intercepted rainwater. 
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A Perspective on Collaborative Efforts to Improve the Creekshed: These 
realities fail to support Sh-hwuykwselu’s value as an ecological asset.  However, in 
the flood plain zone and the lower portion of the mid-catchment, the stream corridor 
has been enhanced through multi-intervenor projects.  These initiatives involved 
several organizations in each case.   

No long-range strategy existed to set the priority for the work.  Rather, organizations 
responded to the leadership of one or members of the collaboration.  The 
exceptions are the two remediation projects which involved MOTI and/or CVRD. 

6.1 Investment in Sh-hwuykwselu Creekshed Since 2001 

The following summary of investment in the creekshed’s ecological systems covers 
projects (works) involving enhancement, maintenance and remediation. These are 
actual expenditures unadjusted for inflation. 

 

Projects carried out in the past: (The dollar amounts include some estimates). 

Total investment is approximately $150,000.  Donated portion: streamkeepers 
(1,473 hours at a nominal rate of $15 per hour) - $22,095, DFO - $8000, MOTI – 
$2,000, CVRD unknown. 

A. Replacement of culvert junction with Koksilah Road. 

• Stakeholders – MOTI,  CVRD 

• Expenditures (2000) – approximately $50,000 

• Purpose – remediation/maintenance (non-fishbearing installation 
method) 

B. Install Newberry Weirs in Hykawy Reach 

• Stakeholders – CVRD, Streamkeepers, DFO 

• Expenditure (2002) – approximately $15,780 (streamkeepers  
$6,280, others $9,500) 

• Purpose – remediation/enhancement 

C. Coho rearing/refuge area, Polkey Road to Miller Road 

• Area approximately 6,000  m2  

• Stakeholders – Cowichan Tribes, DFO, CVRD, Streamkeepers 

• Expenditure (2003 & 2006) at $11 per m2 (typical)  $70,000 
(streamkeepers portion $10,740 donated time and $1950 for 
materials: DFO design $5,500)  These amounts do not include any 
land values where the wetland expansion encroached on private land 
and Cowichan Tribes land. 

• Purpose – enhancement 
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D. Sh-hwuykwselu mainstem Polkey Road to Maplewood Park 

• Area approximately 4000 m2  

• Stakeholders – CVRD, Streamkeepers, MOTI 

• Expenditure $8,645 (2015) – (streamkeepers portion – plants $3,180, 
labour $3,465) 

• Purpose - enhancement 

E. Patterson property 

• Area unknown 

• Stakeholders (CVRD, DFO, Streamkeepers, Property Owner) 

• Expenditure (2009) - $6200 (streamkeepers portion ($4,580) 

• Purpose - enhancement 

Other streamkeepers work showing value of donated labour not 
included above: The time period covered is 2001 to 2017.  Not included in the 
following summary are streamkeepers’ time given for the Sh-hwuykwselu naming 
ceremony (1436 hours) and students attending the Environmmental World 
Conference for students at University of Victoria in 2002 (480 hours). 

A. Educational projects 

• Coho in the classroom    1,008 hours 

• Chum in the classroom and release in the field 5,880 

• Fish Trapping     6,174 

• Storm drain marking    224 Public education 

Total education 13,367 hours @ $15 =   $200,505 

B. Management – Streamkeepers (2001 – 2017) 

• Meetings       715 hours 

• Reports /articles     131 

• Grant applications     300 

• Volunteer support     451 

• Coordination & correspondence   391 

• Watershed tours     60 

• Equip maintenance    45 

• Litter pick-up     1540 

Total management 3633 hours @$15 =   $54,495 

In a strong expression of worth, the Sh-hwuykwselu Streamkeepers have invested 
more than $277,000 of volunteer time since 2002 to maintain and enhance the 
creekshed. 
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6.2 Maintenance and Enhancement Work in the Future 

The Water Balance analysis of Sh-hwuykwselu identified re-establishment of three 
wetlands as a strategy that would significantly enhance the hydrology of the 
creekshed.  The sites identified were permanent wetlands in the past; in the present 
day two are ephemeral. 

In parallel with this Demonstration Application, the EAP Initiative reviewed a number 
of projects in BC undertaken to re-establish or enhance wetlands.  For stream 
corridor and mixed open/constricted sites, the typical expenditures were about $34 
per square metre.  The three Sh-hwuykwselu wetland opportunities identified in the 
EAP comprise about 2 to 2.2 hectares (5 to 5.4 acreas). 

Wetlands 1 and 3 (0.93 hectares or 2.3 acres) involve low difficulty work and might 
be completed at a cost of $19 per m2.  Probable expenditures for machine work, 
trucking and materials would be about $18,000.  Design and supervision would be 
about $9000, for a total expenditure of $27,000.  The estimates assumes some 
volunteer labour. 

Wetland 2 (1.3 hectares or 3 acres) is a medium difficulty (some access restrictions 
for machine work and materials handling) site.  At $35 per m2 the estimated cost 
would be about $45,500 for construction and a further $18,000 for design and 
supervision. 

The three wetlands might be re-established for a grand total of about $91,000. At 
1% of the capita value, annual maintenance would be about $900.  A further $550 
annually for maintenance was calculated based on the common asset capital value.  
See Section 6.4 below. 

6.3 Other Considerations of Worth and Financial Value 

By preparing and executing a strategic plan to improve and manage the ecological 
systems of the Sh-hwuykwselu creekshed, the intervenors would enhance intrinsic 
nature and secure services wanted by the community.  These measures would have 
the following kinds of financial value. 

1. Protection of more than $405,000 of investment made by the community since 
2001 for remediation, maintenance and enhancement.   

2. Support of fisheries values in the creekshed system – rearing of salmon, trout 
habitat and spawning; the monetary value was not calculated; 

3. Attenuation of flooding in peak flow events – reduced impacts on property 
(buildings, equipment), roads and other infrastructure;   (see following 
example) 

4. Attenuation of flooding that might affect Cowichan Tribes infrastructure 
including:  the Trestle Road Low Pressure Sewer System (2014-2015 
construction at $480,700) and Boys Road Sewer on Reserve no. 1 ($3,045,650 
est. cost.) Indigenous and Northern Affairs Canada, National first Nations 
Consolidated Infrastructure Investment Report – 2014-2015. 



- 54 - 

 

5. Enhanced and reconstructed wetland and riparian areas will support intrinsic 
natural values based on ecological systems supported by the creekshed 
hydrology.   

Maintaining the functioning condition of the creekshed avoids further 
degradation; enhancement addresses regulatory objectives concerning the 
environment, ecological systems as well as parks and natural areas.   

6. Aesthetic values will be supported as well.  These include socio-cultural 
values of Cowichan Tribes, the trail system proposed by the CVRD Parks 
Department, natural amenities that can be included in the revised OCP for 
Cowichan Station, Sahtlam and Glenora. The monetary considerations 
include user preference and related spending for retail services.   

Residents may be willing to pay for ecological assets through special 
assessments. For example the District of Saanich Regional Park Land 
Acquisition Fund, supported by property owners, has realized $15.6 million 
since 2000.  Households currently pay $12 per year into the fund. 

Maintaining the functioning condition of the creekshed protects it as part of the 
drainage systems of CVRD and MOTI; it also enables improvements in 
maintenance of this use. The monetary considerations are: avoided capital outlays 
and discounted infrastructure maintenance. In short, natural systems are functioning 
as conveyance systems that do not have to be constructed. 

6.4 A Method to Assign a Dollar Value to the Stream Corridor 

The community can go beyond calculating the dollar value of sunk investment in 
enhancement as a measure of the worth of watershed ecological services and 
natural area amenities - parks, trails, greenways, urban woodlands, etc. in specific 
catchments.  What about the land that underlies the stream and riparian zone?  

Property assessments by BC Assessment Authority provide a land value as well as 
a value for the improvements (House, garage, or other hard surfaces or structures). 
Where no improvements exist, the assessment pertains to land only.   

Natural features do not have a value for assessment purposes.  However, because 
assessments are based on market prices (sales of similar parcels in proximate 
locations) the value given reflects what buyers may pay when ecological features 
influence a parcel and the improvements upon it. 

The logic of this proposal suggests that there is a monetary value for the land 
underlying a creek and its riparian zone – let’s call it the ecological area or 
commons zone, even though the land may be reside within private property. 
Whether or not key intervenors have invested in enhancement, a base financial 
value exists.  That value has been determined by an independent authority, BC 
Assessment.  

Under local zoning, residential and other classes of property that have a boundary 
contiguous to a stream corridor/riparian zone or other sensitive environmental 
features have a set-back requirement.  No structure may be within 15 metres of the 
high water mark of the stream (in the case of Sh-hwuykwselu Creek).   
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C
  

This area cannot be built upon or altered. This restriction is meant to ensure that the 
stream corridor will remain as a natural feature that all of the community can enjoy 
as an ecological system. This is a commons value shared with property owners. 

Thus, its financial value also would be shared.   As a somewhat arbitrary measure, 
using the assessed value of a lot, the percentage in the set-back will have a specific 
value.  As a rule of thumb, the area of the lot in the shared set-back could be given 
a financial value that is 50% of the assessed value. 

Consider the following: 

There is a measure of the monetary value of the land asset underlying a creek 
corridor and riparian zone.  This is the land that supports the various ecological 
services that the community perceives as worth managing and maintaining (the 
package of ecological services). 

The lines A and B below are the property lines of a residential lot that backs onto a 
stream. Arrow C indicates the setback zone required under local government 
regulation; no construction may take place in the set-back area.  Imagine the width 
of the arrow moving toward the top of the photo of the creek / riparian zone. 

____________________________________________________ 

A       

 

 

 

 

____________________________________________________ 
B 

 

 

 

 

How can the setback area be measured?  There are several options as shown next. 



- 56 - 

 

For calculating purposes, it may be wise to calculate using (D): 

Best accommodates nature 
• common sense approach 
• accommodates natural movement of stream course braiding over centuries 
• lot boundaries ordered geometrically 
• location of boundaries will rarely change over time using D 
• i.e. boundaries will be rarely affected by changes to stream channel (nature 

does this!) 

Ease of calculation = least stress for property owner and town official 

• ease of calculation by the landowner and the municipality 

• No need for constant re-surveying = dramatically reducing need for 
complex surveying 

• No need for survey = removes need to determine who pays for survey  

 

CACULATION 

Using format “D” the areas of each parcel to be considered is determined.  This 
information will be available from BC Assessment via the local government GIS 
mapping system.  Using civic addresses, the land value of each property in the 
analyses can be obtained.  The following example concerns eight properties that 
border Sh-hwuykwselu Creek. 

The calculations summarized below are not precise; they have been analyzed to 
demonstrate the potential financial value of the commons zone along Sh-
hwuykwselu Creek from Glenora Road downstream to Polkey Road, a distance of 
abpproximately 1500 to 1600 metres. This is the mid-catchment of the creekshed. 
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The land values for the sample lots are: 

ADDRESS  SIZE LAND VALUE    COMMONS Area WORTH 

5218 Langtry Rd. 11,200m2 Ag.   $155,000 2,634 m2 (23.5%) $18,212 

5240 Langtry Rd.   9,800 m2 Ag.     187,784 2,310 m2   (23.6%) $22,158 

5180 Langtry Rd.  70,080 m2 Ag.    255,000 4,818 m2   (06.9%)   $8,798 

5252 Miller Rd. 116,052 m2 Ag      41,821 9,162 m2   (07.9%)    $1,650
 Total Agriculture       $50,818 

 

5152 Tzinquaw Rd.     2890 m2 Res.    180,000   954 m2      (33.0%)      $29,730 

5180 Koksilah Rd.      5229 m2 Res.    255,000  2,475 m2     (48%)        $61,525 

5211 Hykawy            1200 m2 Res.    180,000 1,200 m2    (100%)        $90,000 

5185 Koksilah               900 m2 Res    180,000   900 m2       (100%)        $90,000 

Total Residential          $271,255 

 

The agricultural commons asset value is ~$40 per lineal metre 

The residential commons asset value is ~$1200 per lineal metre* 

*Two of the residential properties are non-conforming having been 
developed before set-back requirements were in bylaws of the 
Riparian Area Regulation. 

A larger sample size is needed to obtain more reliable results.  However based on 
this analysis, the annual maintenance at 1% of capital value would be ~$500 for the 
agricultural zone and ~$2700 for the residential zone.   

Since maintenance and management apply to the entire watershed the estimated 
cost of annual projects would apply to all areas of the creekshed where hydrology 
might be positively affected. 

 

CITED REFERENCES 
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- 58 - 

 

7.  WHERE TO FROM HERE 

This demonstration application of the Ecological Accounting Process (EAP) has 
endeavoured to establish what the Sh-hwuykwselu may be worth from the point of 
view of investments made by Cowichan Tribes and other community agencies; as 
well as future opportunities to access more ecological services from the creekshed 
to serve human demands as well as the intrinsic needs of nature.   

Given this frame of reference, this EAP Demonstration Application can be seen as 
the first step in creating a Creekshed Plan that would identify and provide the value 
of the components and services provided by the natural features of the creekshed.  

It is envisioned that, as such, the Creekshed Plan would document the consensus of 
the community and key intervenors in valuing the components of the creekshed; and 
prioritizing the ongoing maintenance and funding for preservation and enhancement 
of the creekshed.     

Additional details about the congruency of the EAP process with objectives of the 
community and key intervenors concerning Sh-hwuykwselu can be found in Table 8.  

What We Learned 

The analysis, as laid out herein, has established: 

• the current functioning condition of the creekshed; 

• what enhancements (includes restoring, maintaining and improving) are 
possible and practical; 

• the anticipated benefits including the regulatory and mission-driven 
responsibilities of Cowichan Tribes, CVRD, Streamkeeper, MOTI and senior 
government agencies;  

• the worth of the proposed enhancements in terms of protecting sunk 
investment in the creekshed ecosystems, financial practicality, and specific 
benefits for human settlement and intrinsic nature: and 

• that expenditures for enhancements are necessary for adequate 
management. 

Actual outlays for maintenance and enhancement since 2001 have totalled about 
$150,000 in cash plus $277,000 in nominal value for volunteer labour for a grand 
total of some $427,000.  Further investment in re-establishing three wetland areas 
would significantly enhance the creekshed hydrology, while protecting the previous 
investment. 

 

 

 

 



TABLE 8 - CONGRUENCY

Importance of Sh-hwuykwselu Enhancement Works to CVRD Official Plans / Regulations

Provincial and Government of Canada Regulations as well as Missions of Other Agencies

Enhancement Strategy Ecological Function Importance / Value-Add Congruent With

A.  Re-establish 3 wetland Rainwater retention to Supports stream functioning  Official Plans / Regulations

areas support the water balance condition

CVRD Electoral Area E & Part of F, Official

>multi-agency long- > increase retention > steadies flow duration  Community Plan in review - sub-sections:

term strtegic plan > infiltration to inter-flow > lessens peak flows 3.1.1, 3.1.2,3.1.5, 3.1.6,3.1.7,3.1.9,3.1.10,

> plant new riparian zones > extends summer flows 3.1.11, 3.1.14,3.1.22,3.1.23,3.1.24.

around wetlands with > increase flow duration > supports fish habitat >CVRD "Koksilah/Shu-hwuykwselu

native species > water for aquatic and Stormwater Drainage Mitigation Plan" (2017)

> include maintenance terrestrial plants/animals > "Lower Cowichan/Koksilah River

program - annual work > aquifer recharge Integrated Flood Management Plan" (2009)

> supplies nutrients to  Goals, Strategies and Key Elements.

estuary > CVRD "Climate Projections for the

Cowichan Valley Regional District" (2017)

B.  Enhance existing Improves ecological Supports stream functioning Early Recommendations - water supply,

riparian zones along funtioning condition condition and habitat for ecosystem health, watershed strategies.

creek flora and fauna

> CVRD Strategic Plan 2016-2018

> include in annual work > rainwater interception Strategic Focus Area 4 - "Protection of

plan > rainwater retention Water Resources, "Watershed Management

> enhance infiltration Plans".

> cool summer flows > CVRD Electoral Area E - Cowichan Station/

> supports flow duration Sahtlam/Glenora MASTER PLAN

> Ministry of Transportation and

Infrastructure

TAC Guidelines, Drainage Sections

1010-2 to 1020-7  (see Adendum 3 Resources)

C.  Maintain Wetlands > increases agricultural Community Parks & Trails

for Agriculture and Parks/ > water availability options Recommendations 2, 17 & 24

Trails purposes > protection of ecological > natural areas to enhance > Cowichan Agricultural Area Plan (2010)

systems parks and trails Issues 2.1.1.7 - environmentally sensitive

areas & 2.2.2 environmental farm planning.

D. Other community > package of ecological > cultural heritage > Cowichan Tribes - specific creekshed 

objectives supported by services maintained and > environmental heritage importance, oral documentation

ecological enhancement managed > "Cowichan Basin Watershed Management 

Plan"

> Fish Protection Act  BC now the 

Riparian Areas rtection Act (2014).

> Species at Risk Act (Canada) last amended

2017-11-02.

> Shu-hwuykwselu Streamkeepers 



- 59 - 

 

Opportunities for restoration of the natural water 
balance in the Busy Place Creek tributary area  

A Starting Point for a Creekshed Plan 

Cowichan Tribes, stewardship organizations, CVRD, MOTI and other agencies have 
participated in projects to manage and or enhance creek and estuary ecological 
systems in the lower reaches. But they have not created a joint plan to manage and 
improve the creekshed’s water balance.  

Although not within the scope of the EAP demonstration application, potential 
elements of an affordable and readily implementable water balance restoration 
strategy soon became apparent.  

With a view to improving the creekshed hydrology, the EAP analysis shows that the 
most valuable investment that could be made would involve enhancing the upland 
retention and infiltration of rainwater by restoring three wetlands. 
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The ‘Worth’ of Further Investment 

The worth of further investment in Sh-hwuykwselu includes: 

• continued use of the creekshed as part of the CVRD and MOTI drainage 
systems at minimal capital cost; 

• maintenance of the “natural portion” of the drainage system at a low cost; 

• lessening potential property damage due to flooding; 

• support for First Nations cultural values; 

• support of fisheries; 

• support and protection of natural values (intrinsic nature) – flora and fauna; 

• support of agriculture in the creekshed; and 

• increased support of aesthetic qualities pertaining to park lands, trails, 
natural areas and viewscapes. 

Cowichan Tribes has an opportunity to include the ecological services of Sh-
hwuykwselu in any plans undertaken for land development and residential needs.   
By applying the EAP approach, Cowichan Tribes might optimize the amenity values 
of proposed development and provide leadership to the wider community. 

Although Sh-hwuykwselu is a small creekshed it harbours ecological assets with 
ample potential for enhancement and re-establishment.  It could be a demonstration 
case for water balance strategy applied at the creekshed scale. 

Interweaving4 of Indigenous Knowledge and Western Science 

The multi-party effort to “maintain and manage” confirms that the community as a 
whole believes that it is worthwhile to invest in this small creekshed and the 
ecological services which it provides. A representative of Cowichan Tribes captured 
the meaning of worth when he said that “Sh-hwuykwselu belongs in our lives.”  

Further to the above, and especially in light of the strategic position of Cowichan 
Tribes lands at the top and bottom of the Sh-hwuykwselu creekshed, the EAP 
Demonstration Application has revealed that there is now an opportunity to 
interweave Indigenous knowledge and Western science in building a strong 
collaboration around hydrology.  

Viewed in a provincial context, an “interweaving demonstration application” would 
establish a provincially significant precedent. 

                                                
4 http://waterbucket.ca/cfa/2017/09/03/published-in-2017-downstream-reimagining-
water-is-an-anthology-that-envisions-an-intergenerational-culturally-inclusive-
participatory-water-ethic-to-tackle-climate-change-and-in/  

“Interweaving is about creating a new form of knowledge through collaboration by interweaving useful 

threads from each way of knowing into a more robust way.” 

“Interweaving is not integration, just as equality is not about assimilation and creativity is not empirical. 

Interweaving is collaborative and incremental rather than a revolutionary process. Collaborators 

identify packets of knowledge that would benefit from the interweaving process.” 
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CONSOLIDATED LIST OF REFERENCES 

Throughout the report, references are cited at the conclusion of chapters. The 
purpose of this summary section is to provide a consolidated list for ease of 
understanding of relevant sources of information: 
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INTERVIEWS 

A number of persons gave their time for meetings and conversations about the 
analysis of Sh-hwuykwselu creekshed.  Their insights provided important 
observations and information.  These contributions were captured on two notable 
occasions: 

• A field trip in 2017 organized by K. Miller of Environmental Services at CVRD.  In 

attendance: K. Miller, B. Suderman, K. O’Donnell, S. Wong. A. Newall, K. 

Lawrence, two university students, T. Pringle. 

• July 19, 2017 stakeholder meeting at CVRD attended by B. Suderman, K. Miller, 

T. Soroka, K. O’Donnell, S. Humes (summer student) K. Lawrence, J. Moore, D. 

Lucas (summer student), G. Gidden, J. Dumont and T. Pringle. 

The foregoing were supplemented by one-on-one on one conversations with the 
individuals listed below: 

 Kate Miller,  CVRD 

 Keith Lawrence, CVRD 

 Sean Wong, MOTI 

 Andy Newall, MOTI 

 Kathy  O’Donnell, sh-hwuykwselu Streamkeepers 

 Tim  Kulchyski, Cowichan Tribes 

 Tracy Flemming, Cowichan Tribes 

 Tom Rutherford, Retired DFO and Cowichan Water Board 

 Chris Corps, Pivotal Integrated Resource Management 

 Michelle Molnar, David Suzuki Foundation 

 Patrick Lucey, Aqua-Tex Scientific 

 Ron Mellson, Cowichan Collision 

 Paul Slade, Drillwell 

 T. Soroka, CVRD Parks 

 B. Suderman, CVRD Planning 

 Ted Van der Gulik, Retired, B.C. Ministry of Agriculture 

 Kim Stephens, Partnership for Water sustainability in BC 

 Neil Fletcher, BC Wildlife Foundation 

 Dr. John Janmaat, Unniversity of BC at Kelowna 

 Elizabeth Bailey, Somenos Marsh Wildlife Society 



 

 

 

 

 

 

 

 

 


