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1.0   INTRODUCTION 

 
The research presented in this document is a part of an ongoing effort to study the environment and 

development possibilities of the Somenos Marsh.  This work is seen as a companion to the research done 

by Kyle Rasmussen in Restoring Wetlands in the Somenos Basin (2012), which will provide the reader 

with important background detail relating to this document.  

 

 

1.1    Objective 

 
The main objective of this research is to generate concepts on how to manage stormwater in the south 

Somenos  Basin using wetland remediation.  Furthermore, there are three other objectives: to understand 

the annual stormwater runoff entering the south Somenos Basin, to perform an assessment of the project 

area, and to explore additional funding options.  It is the aspirations of the researchers that this document 

will help enable the SMWS with tact and purpose in developing a wetland-based stormwater management 

plan. 

 

 

1.2    Scope 

 
The projects scope of research was limited to the Project Area located in the south Somenos Basin (see 

Definitions 1.3) and the associated stormwater catchment zone.  Also included were the associated 

catchment zones of areas north of the Project Area.  Catchment areas outside of the assessed zones are not 

included because stormwater moving through these areas feeds into Averill creek and drains into the 

central basin, or feeds into Somenos creek and leaves the system.  Areas draining into the Cowichan River 

are also not included as these waters do not at all drain into the Somenos Basin (see Stormwater 

Catchment Zone map. 

 

 

1.3    Definitions  

 
Stormwater:  

We define stormwater as the overland runoff of precipitation created by the use of impervious 

surfaces connected to stormwater infrastructure.  

 

Effective Impervious Area (EIA):  

Area
2
 of impervious surface within catchment zones directly connected to stormwater 

infrastructure.  This does not include areas that are impervious, but are not directly connected to 

stormwater infrastructure, such as farmland.  

Note: EIA was used in this report. 

 

South Somenos Basin:  

Extent of area south of Somenos Lake, north of Beverly Street, southeast of Bings/Holmes Creek 

and southwest of Somenos Creek.  This includes both farm and marsh lands owned by the Crown, 

Ministry of the Environment, Municipality of North Cowichan.  
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Project Zone:  

The area of land initially considered for development at project onset.  It is situated north of 

Beverly Street, north and south of the newly constructed dike, east of the Island Highway and west 

of Fun Pacific Recreation Center. 

 

2.0   DRAINAGE ANALYSIS  

 

2.1    Analysis Overview:  
 

Performing an urban stormwater drainage analysis is a critical step in determining the size and form of a 

desired remedial wetland.  Having a firm understanding on the volume of stormwater entering the south 

Somenos Basin allows one to gauge the appropriate size of wetland.  Additionally, a stormwater analysis 

captures the different land uses stormwater passes through along its journey.  Discovering these land uses, 

and their potential contribution of associated deleterious substances, helps one understand the history of 

the constituents of that stormwater and possible affects to wildlife habitat. 

 

 

2.2    Process: 
 

Figuring out the exact volume of stormwater entering the south Somenos Basin is an extremely difficult 

task. It would require several years of research and would be expensive.  One would have to calculate the 

exact volume of precipitation, how much of that precipitation becomes stormwater runoff, and how much 

stormwater is lost due to evaporation and other losses.  Therefore, an estimate of the volume of 

stormwater is much more feasible.  

 

In general, there are two ways to estimate the volume of stormwater: a top-down approach, and a bottom-

up approach.   The first; the top-down approach, works by estimating the catchment area, applying an 

average land-specific coefficient of infiltration, and then factoring in the average precipitation.  The 

advantage of this method is a cheaper and faster analysis.  The disadvantages are a lack of data input for 

evaporation, and the generation of a stormwater volume that is more abstract.  This method invokes 

coefficient averages and long-term averages.  The result of which is readily available long-term clarity at 

the sacrifice of short-term detail.  

 

The second; a bottom-up approach, works by calculating watershed characteristics at the final stormwater 

outlets.  A geometric model of the stormwater outlets is developed.  Once each outlet has been modeled, 

the height of the water in the channel is continually measured at a set time interval.  Tracking variations in 

stream height, over time within a channel profile, results in an estimation of stormwater flow.  This can 

then be used to calculate the volume of stormwater runoff.  The advantage of this method is an inherent 

inclusion of evaporation and other inter-watershed details.  Also of particular advantage is increased 

clarity in short-term detail.  The disadvantages are that data collecting is labour intensive and initial 

results only show short-term fluctuations; therefore, long-term analysis is required for an accurate 

understanding of the inflow stormwater volume. 

 

For our analysis, the top-down approach is advantageous primarily because it renders an accurate 

stormwater volume in a short amount of time.  Additionally, the study cannot feasibly meet the time and 

monetary constraints required by the second approach.  Therefore this project has used the top-down 

approach to estimate stormwater runoff.  We believe that the loss of short-term clarity in favor of long-

term averages has little consequence, and in fact, behooves project objectives. 
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2.3    Interpretation & Results   
 

 

Map Interpretation: 

 

 

Relevant Project Zone: Municipal area draining directly into the Project Zone. 

 Zone of No Contribution: Separate from the Project Zone and therefore not included in the south Somenos 

Basin.  It consists of municipal land draining into Somenos Creek, and partially into a field east of Lakes 

Road, north of Tzouhalem Road and west of Somenos Creek. 

 Western Catchment Zone:  Area of land draining into the south Somenos Basin via Holmes, Menzies and 

Bings Creek. 

Note: this water may have an indirect effect on the project area due to subsurface flow. 

 

Total Drainage Catchment Zone: The summation of all other zones. 

 

Blue arrows show stormwater flow direction  

 

See map: Stormwater Catchment Zones in the South Somenos Basin below.    

 

 

 

Stormwater Drainage Results: 

 

The following are the stormwater drainage results.  A detailed breakdown of calculations and additional 

results can be found in Appendix 6.1.  

 

 

 

Area of Relevant Project Zone:      451 602.94 m
2
  (45.16 ha)         

Stormwater discharge:       312 057 m
3
/year 

 

Area of Zone of No Contribution:     565 703.49 m
2
  (56.57 ha)                 

Stormwater discharge:      398 441.72 m
3
/year 

 

Area of Western Catchment Zone:     2 848 925.48 m
2
  (284.89 ha)              

Stormwater discharge:      2 006 588.49 m
3
/year 

 

Area of Total Drainage Catchment Zone    3 866 231.91 m
2
  (386.62 ha)              

Stormwater discharge:      2 717 088.21 m
3
/year 
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In order to present these volumes in a way that imparts a meaningful grasp, we have related the volumes 

of stormwater to the volume of Somenos Lake, by volume. 

 

The volume of Somenos Lake is 4 290 000 m
3 

(with an estimated flux of 4.2m annually) as calculated 

from bathymetric data collected by the Ministry of Environment in 1980 (see map 1).  Using this data, the 

proportion of stormwater volume contributed from the various catchment zones can be derived as a 

percentage of the total volume of Somenos Lake: 

 

● Relevant Project zone contribution:    7.27 % 

● Total Drainage Catchment Zone contribution:  63.34% 

 

Therefore, approximately 2/3rds of the total volume of Somenos Lake enters the southern region 

annually from the Total Drainage Catchment Zone. 

 

 

 

 

Map 1: A visual bathymetric contour map (1980). From text: elevation- 16m, volume- 4200000 m3. 
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Along the way, this stormwater passes through many different land uses within the Total Drainage 

Catchment Zone, transporting potential contaminants from those areas into the marsh system.   

 

 

These include:   

Montane Forest Riparian 

Light industrial Agriculture Light Urban 

Heavy industrial Roadway Dense Urban 

 

 

Common potential contaminants carried by this stormwater include:  

 

Nitrogen Herbicides  Hydrocarbons Urban waste   

Potassium Pesticides Solvents Volatile organic compounds 

(VOC’s) Phosphorus Heavy metals Road salts 

 

 

The total estimated drainage impacts the size and form of an engineered stormwater-management 

wetland.  In order to both retain and release various volumes of stormwater throughout the year it is 

imperative that construction ensures the wetlands capacity to accommodate annual runoff fluctuations.  

The technical objective in this regard, is to allow for the retention of stormwater for infiltration, while still 

maintaining maximum confluence in the event of peak flows.   Engineered characteristics must allow for 

storm surge to leave the system quickly if construction takes place on the south side of the dike, as 

concentrations of water with a high retention time conflicts with the logic of diking.    

 

Favorable chemical processes in a remedial stormwater-management wetland greatly benefit from periods 

of flooding and drying, and should therefore be designed to accommodate wet/dry cycles.  It is important 

to note that each form of remedial wetland (see section 4.2 Stormwater Management Options) will handle 

different volumes of stormwater runoff differently.  For example, wetland forms that specialize in 

infiltration will require a larger size to efficiently accommodate the same volume of stormwater than 

those that focus on retention and release for the mitigation of peak flows. 

 

Additionally, the effectiveness of a remedial wetland is a function of its size, complexity and vegetation. 

The larger a wetland is, and the more diverse its shape, the more efficiently it can detoxify and 

retain/release water.  The benefits of such a design include: safety against severe peak flow, increased 

wetland habitat, increased ecosystem services and increased resilience to long-term changes in climate.  

 

Therefore, a stormwater-management wetland must be engineered to exceed volume fluctuations in 

annual stormwater runoff.  Water table fluctuations must also be considered when calculating the 

necessary capacity of a wetland (see section 4.4 Further Action) 
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3.0   PROPERTY ASSESMENT 
 

A property assessment has been performed to better understand local environmental variables affecting 

the study area, focusing on current activities taking place, possible options for the land, and the 

opportunities for the addition of lands into the SMCA.  In partnership with a stormwater drainage 

analysis, the property assessment is critical in determining the form, location and function of a desired 

remedial wetland for maximized effectiveness.   

 

This report puts forward, planning ideas, of which the specifics must be developed, designed and 

implemented by professionals such as a hydrological engineer.  

 

 
3.1   Current vs. Potential Land Uses   

 

North Side of the Dike 

This land includes PU (public use) and A2 (rural) zones.  Historically, this area consisted of vast perennial 

marshlands which supported many species of wildlife including fish populations.   Roughly 70 years ago, 

the area was repurposed for farmland and has since been used as such.  

Parameters to consider 

● Excavating soil as to increase stormwater retention capacity and bathymetry complexity 

● Use excavated soils to either increase the lip of the wetland, or to add nutrient rich soils to adjacent 

agricultural land for potential increase in productivity  

● Addition of phytoremediation plants as needed 

● Truncation and dispersal of stormwater inputs and outputs 

● Addition of a spillway/ micro-channels oriented towards Somenos Creek to mitigate large volumes of 

water during times of heavy precipitation  

      (See map 2 Potential Stormwater Management Locations) 

 

Therefore, this area could support a large scale perennial wetland complex and assist in the management 

of stormwater and removal of contaminants.  As a bonus, the adjacent agricultural lands have a potential 

to benefit from the additional drainage offered by a constructed wetland in the near vicinity. 

(See section 5.2: Stormwater Management Options) 
 

However, most of area is now largely unusable for farming due to a high water table interrupting 

agricultural activities.  To the west of this of this area are sections of farmland which still maintain 

sufficient drainage to support agriculture.  This land presents a superior opportunity for conversion into a 

remedial wetland.  An alteration such as this would not be difficult, as the water is persistently inundating 

the land; therefore, only a few parameters need to be fixed in order to ensure remedial services. 
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Image 1: Inundated land on the north side of the dike, above the curve of Beverly Street.  It is owned by the MOE and operated 

by the Nature Trust of BC.  It is bordered by public MNC land to the south, 19A highway to the west, the Nature Trust of BC 

public use land to the north, and suburban fringe to the east 

 

South Side of the Dike: 

This area is zoned PU (public use) MNC land.   It is bordered to the north by private A2 land owned by 

the MOE and operated by the Nature Trust of BC.  To the south are DNC municipal lands, with A2 crown 

land and the 19A highway to the west.  To the east is the Fun Pacific Recreation Centre (C4 commercial 

land). 

Historically this space was a vegetated seasonal marshland.  Recently, development of the urban 

perimeter has resulted in municipal stormwater flowing directly into the area.  This being the case, some 

degree of contamination is suspected but little else has changed.  More recently however, due to the 

construction of an emergency flood-management dike, the area has been cleared of large vegetation to 

ensure easy access for heavy equipment used in building the dike. 

This area presents a wonderful opportunity for conversion to remedial wetlands.  An alteration such as 

this would not be difficult as the area presents easy access and is relatively flat.  Furthermore, because of 

the slight incline dropping away from Beverly Street and towards the dike, the land should maintain a 
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high degree of confluence which is important for any form of water concentration taking place on the 

southern side of the dike.  Therefore, this area could support a small scale seasonal wetland complex and 

assist in the management of stormwater and removal of contaminants.  Additionally, the strip of cleared 

land running parallel to the dike has the potential to support a natural-bioswale for infiltration and 

filtration of stormwater, as well as controlling the flow of runoff into the marshlands, while 

simultaneously offering some additional habitat for small local species. 

(See section 5.2: Stormwater Management Options) 

 

 

Parameters to consider 

● Excavating soil as to increase stormwater retention capacity and bathymetry complexity 

● Use excavated soils to either increase the southeastern lip of the wetland, or to add nutrient rich soils 

to nearby agricultural land for potential increase in productivity 

● Removal of some existing vegetation   

● Addition of phytoremediation plants as needed 

● Maximize settling time and water confluence through flow formation 

 

Surrounding Urban Perimeter: 

Historically these lands were also part of the aforementioned vegetated marshland.  Recent human 

alteration has resulted in a dramatic increase in non-permeable surfaces.  In the presence of precipitation, 

these non-permeable surfaces convey deleterious substances associated with human development within 

surface stormwater runoff.  This being the case, some degree of stormwater contamination is a given. 

Due to this increase in non-permeable surfaces and human generated contaminants, surface runoff 

flowing from these areas into the Basin are likely contaminated with hydrocarbons, heavy metals, 

halogens, salts and other substances.  In addition, much of the surrounding rural areas have been logged, 

or cleared of vegetation and developed as agricultural lands.  These areas likely contribute nutrients in 

potentially unsafe quantities, while increasing the rate and volume of flows within tributaries and their 

associated creeks which empty into Somenos Lake. 

Due to development in this area, certain areas present a terrific opportunity for the allocation of 

infiltration basins; such as surrounding the perimeter of parking lots and parallel to the east side of the 1A 

Island Highway and north of Beverly Street.  Efficiency of stormwater management increases as you 

move upstream but often entails a larger cost of development.  This increase in cost however is offset by 

the increase in efficiency. Such allocations would not be difficult to develop as these areas support easy 

access and are relatively flat. However, because of the busy nature of an urban environment, construction 

may displace or interrupt the flow of traffic.  Therefore, assuming an intimately planned and well-funded 

build, the surrounding urban areas could support many small scale infiltration basins scattered throughout 

the entire northern extent of the MNC, greatly assisting in the management of stormwater and the removal 

of urban contaminants before it reaches the basin.   
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Map 3.   Conceptual image for general example of locations only; not meant to represent best choice or strategy.  

 

 

3.2    Opportunities Presented by Addition of Lands into the SMCA 

For the purpose of conservation in the Somenos Marsh, it is important to protect all lands as they relate to 

the ecosystem as a whole, rather than to the exclusion of parts separated invisibly by legal boundaries.  

Therefore, it is advised that any steps towards the amelioration of legal divisions within the Somenos 

marsh system should be considered a high priority. 

 

 

A crucial addition to the SMCA; the Richards creek corridor forms an integral part of the Somenos 

floodplain.  The estimated area of the corridor is 1.25km
2
 with an approximate length of 3.2km.  Width 

varies a great deal; as wide as 800m, as narrow as 50m, averaging roughly 390m.  However, it is easy to 

argue that the corridor extends to all adjacent natural areas. 

 

The land is covered by a layer of dense vegetation, with small patches of trees and inundated soil 

scattered throughout forming ideal habitat for local wildlife.  However, the course of Richards creek has 

been altered through direct human intervention (straightened with 90
0 

sides); increasing the flow velocity 

and ease of sediment transport.  These changes may have long term affects not yet realized. 
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Richards creek and the north Somenos corridor form an integral portion of the whole Somenos floodplain.  

This land supports wildlife which does not distinguish between land-uses, legal boundaries and the areas 

they inhabit.  If proponents of the SMCA acquire Richards creek corridor for inclusion into the 

management area, steps could be taken to ensure the protection of this space, and that local wildlife 

maintain access to the habitat they have chosen. 
 

Image 2: Richards Creek Corridor- Possible lands to be included in the SMCA.  This corridor is particularly important as it is the 

main water source for the Basin.  Additionally, the numerous farms upstream suggest this would be a key area for a 

phytoremediation strategy focused on farm nutrients. 

 

Another critical addition to the SMCA; the Somenos creek corridor forms an intrinsic link within the 

marsh habitat.  The estimated area of the corridor is 298 000m
2
 (0.3km

2
) with an approximate length of 

2.34km.  Width varies as wide as 300m, as narrow as 30m, averaging roughly 127m.  However, it is 

possible to argue that the Somenos creek corridor continues as the Cowichan River for approximately 

another 5km until it reaches the ocean, exiting through several tributaries within the delta. 

 

Except for the creek itself, the land is covered by a layer of light to medium vegetation with patches of 

trees and bushes.  This narrow corridor is located snugly between developed areas on both sides, and 

therefore may not be the ideal habitat for wildlife.  However, Somenos lake was historically known for 

good fishing, and the creek itself constitutes a passageway to and from the ocean through Cowichan river; 

forming an intrinsic link with the whole upper Somenos region.   
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Somenos creek and the south Somenos corridor form an important portion of the whole Somenos 

ecosystem.  Again, this land supports wildlife which does not distinguish between land-uses, legal 

boundaries and the areas they inhabit.  If proponents of the SMCA acquire Somenos creek corridor for 

inclusion into the management area, steps could be taken to ensure the protection of this space for future 

fish populations and other wildlife inhabiting the area. 

 

Image 3 Somenos Creek Corridor- An important connection habitat area.  
 

 

Another important addition to the SMCA are the many other areas upstream of Somenos lake.  These 

lands are inherently connected to the health of the basin.   Approximation of area is unknown and difficult 

to specify, however it is possible to visualize the corridors surrounding Bings & Averill creek, and all 

their antecedent tributaries within the Cowichan watershed, as they flow from Mt Prevost. 

 

Except for the creeks themselves, these lands are generally covered by a layer of dense vegetation, 

surrounded by farmlands, rural developments and industrial parks.  These creeks flow throughout the 

Cowichan watershed, making up some of the most important habitat-corridors in the region.  However, 

many sections pass directly through or border industrial, agricultural and forestry lands.   The various land 

uses which these creeks meander through are likely vectors of contamination; potentially  contributing 

large quantities of sediment, nutrients and flow volumes which pose possible harm downstream to 

Somenos marsh, or even the Cowichan estuary. 
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Areas upstream of Somenos Basin form an essential component of the whole Somenos ecosystem.  Yet 

again, these lands support wildlife which does not distinguish between land-uses, legal boundaries and the 

areas they inhabit.  If proponents of the SMCA acquire upstream corridors for inclusion into the 

management area, steps could be taken to ensure the protection of these areas for future fish populations 

and other wildlife inhabiting the area. 

 

 

Land Acquisition: 

  

It is highly recommended that the Richards Creek corridor, the Somenos Creek corridor, and other areas 

upstream of the marsh be considered top priority areas of interest for the potential addition of lands into 

the SMCA.   Furthermore, it is advised that the SMWS, and proponents of the SMCA, investigate the 

process of land acquisition, and develop prospective partnerships and plans for conservation management. 

 

Important questions to answer: 

 

1. Should these suggested inclusions form a larger ecological reserve protected under the Ecological 

Reserve Act (1996), or conservancy under the BC Park Act (1996)? 

2. What is the perceived best use of the land? 

3. What are the current and historic human activities on the land? 

4. Is there historic wildlife habitation that needs protection? 

5. What is the current wildlife capacity and what are the habitation trends? 

6. Are there threatened species inhabiting the project area? 

7. Are there potentially harmful inputs requiring amelioration? 

8. Who are the individual(s) or organization(s) possessing ownership of the land? 

9. What are the legal requirements of property acquisition? 

10. What is the availability of financial support for acquisition?  

 

 

 

4.0  RECOMMENDATIONS 
  
 
4.1    Testing Regiment   

Testing the preexisting sediment and water conditions within and around the Project Site prior to 

development is fundamental when tailoring a site-specific stormwater-management wetland concept.  

Knowledge of which specific contaminants exist in problematic concentrations, aids in the remediation of 

potential damage those substances may have caused or will cause over time.   In this manner, the clarity 

of the solution is found in the clarity of the problem.  

It is recommended that a full contaminant scan be performed including a sweep for toxins regulated under 

the Contaminated Sites Regulation (CSR) of the Environmental Management Act (1996).  The CSR has 

scheduled certain toxins and listed their acceptable concentrations.   A list of scheduled contaminants can 

be found at: www.bclaws.ca.  Additional information can also be found in Section 6.3 Appendix- Legal 

Considerations. 

 

Soluble contaminants which remain dissolved in stormwater are carried into the marsh during rainfall 

events. Testing this stormwater will reveal the present condition of water entering the Basin.  However, 

the most important factor of water quality testing is the ability to track fluctuations over time and 
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correlate them environmental conditions and sediment samples.  Identification of relationships between 

weather patterns, municipal/rural activities and other influences are a key component of long-term 

remediation.   

Due to the molecular bonding of particles, contaminants such as hydrocarbons and heavy metals tend to 

settle out of solution over time, adsorbing into sediments.  Generally, heavy metals are cations, carrying a 

positive charge. Most clay minerals have a net negative charge.  Soil organic matter tends to have a 

variety of charged sites on their surfaces, some positive and some negative.  The negative charges of these 

various soil particles tend to attract and bind the metal cations and prevent them from dissolving in water. 

In fact, “soluble form of metals is thought to be more dangerous because it easily is transported and more 

readily available to plants and animals.  By contrast, soil bound metals tend to stay in place” (Fairfax 

County, 2013).  As a result, streambeds tend to sequester more heavy metals and hydrocarbons a sediment 

analysis can show contaminant levels that were otherwise hidden in aqueous water results.  Contaminant 

concentrations build slowly over time and as a result, soil quality tests show the past condition of water 

(and other) inputs.  

 

As noted by Deb Epps (MOE, 2013), there has been so sediment testing performed in the basin; therefore, 

this lack of data demands a rigorous analysis. 

 

 

 

Contaminant Types: 

 

Samples for advanced testing can be collected by the SMWS members or volunteers with the guidance of 

a technician.  However, a professional biologist or biochemist will be required to analyze interpret the 

results of soil samples.  As of yet, no soil sampling has occurred within the study area. 

 

Heavy metals: 

Definition: any toxic metal (or metalloid/ transition metal), regardless of atomic mass or density, which 

produces toxic effects. 

Heavy metals are non-biodegradable, persistent environmental contaminants.  Therefore, by large these 

metals cannot be created or destroyed only relocated.   They cause environmental pollution from sources 

such as petrol, industrial effluents, urban stormwater, and metal ions in surface soils released by acid rain. 

Heavy metals will bioaccumulate, and are considered “contaminants” when they are found in high enough 

concentrations (or any concentration depending on the element) to cause detrimental effects.   Technically, 

all metals are toxic in large enough concentrations, but many are not harmful in trace amounts such as 

selenium or iron. 

Plants experience oxidative stress from exposure to heavy metals, leading to cellular damage and loss of 

ionic homeostasis in cells. To minimize the detrimental effects of heavy metal exposure and 

accumulation, plants have evolved detoxification mechanisms based on chelation and subcellular 

compartmentalization.  

Heavy metal toxification leads to degradation of soils, lower crop yields and quality, and significant 

hazards to human, animal, and total ecosystem health.  The most common polluting heavy metals are; 

arsenic, lead, chromium, cadmium, mercury and zinc.  However, all heavy metals are unwanted in 

concentrations above naturally occurring healthy levels.  
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Slightly elevated metal concentrations in natural waters may cause a suppression of growth and 

development in plant and animal life, poor swimming performance, changes in behavior and difficulties 

in reproduction (Connell, et al., 1984).  In comparison to freshwater fish and invertebrates, aquatic plants 

are less sensitive to cadmium, copper, lead, mercury, nickel, and zinc.  With the exception of mercury, 

little metal bioaccumulation has been observed in aquatic organisms (Kennish, 1992). 

 

Nutrients:  

Definition: organic and inorganic chemicals needed for the growth and preservation of life. These 

nutrients are dose-specific and become problematic in higher or lower concentrations than the 

organism(s) require.   Common nutrients found in harmful concentrations include; calcium, nitrogen, 

phosphorus, potassium, sulfur, and silicon.   

 

For example, eutrophication is caused by an abundance of nitrogen in the water which over feeds micro-

organisms.  This begins a cascade of oxygen depletion through algae blooms, possibly resulting in 

massive die-offs of aquatic plants and animals. 

 

Salinity: 

Definition: concentration of dissolved salts such as sodium chloride, potassium iodide and calcium 

sulfate.   Salinity effects what type of plants, animals and micro-organisms can successfully inhabit an 

area, and affects the process of many chemical reactions. 

 

High salt concentrations in water will also reduce the presence of dissolved oxygen and can have a 

neutralizing effect on pH depending on factors already present such as preexisting pH and temperature.  

Locally, the high concentration of road salts used during winter to make driving less hazardous may have 

a deleterious effect on plants, animals and biota.   These salts are swept up during rainfall and snow-melts 

and subsequently end up in the marsh, which does not normally maintain a high salinity. 

 

 

Halogens:  

Definition: a group of chemically similar elements consisting of; fluorine, chlorine, bromine, iodine, and 

astatine.   At various concentrations halogens are toxic to life and are often used as disinfectants due to 

their extreme anti-microbial properties.  

 

Halogens are highly reactive substances and will form oxygen, acids, halides (salts) and other compounds 

when in contact with hydrogen.  Fluorine for example can react with silicate particles in water to form 

dangerous toxins. 

 

Hydrocarbons:  

Definition: substances consisting of carbon and hydrogen molecules.   Common forms include; crude oil, 

petroleum, diesel, industrial solvent, and processed lubricants/coolants.  Most contamination occurs 

through anthropogenic relocation and waste processes such as automobile tire-sloughing and oil leaks or 

industrial activities and spills. 

 

PCB, or polychlorinated biphenyl, is an industrial dielectric and coolant usually found in transformers, 

capacitors and electric motors classified as a persistent organic pollutant (POP) under the 2001 Stockholm 

Convention on POPs as they may contribute to the development of cancer in animals and humans.  PCBs 

are very stable compounds due to an inability to oxidize or reduce and they are insoluble in water having 

a long half-life of 8 to 15 years.  Destruction by chemical, thermal, and biochemical processes presents a 
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risk of generating toxins through partial oxidation and requires high heat.  However, many micro-

organisms are capable of decomposing PCBs through metabolization or reductive dechlorination. 

PAH, or Polycyclic aromatic hydrocarbons are found in oil, coal and tar, and burning these fossil fuels 

will produce PAHs.  Incomplete combustion of diesel, wood, fats (cooking oils), tobacco, incense and 

other biomass can also produce them.  These hydrocarbons are lipophilic and insoluble in water, and are 

most often found in soil and sediments, or oily deposits.  The compound can transfer through membranes 

with relative ease and enter the food chain at the level of plankton and bacteria.  However, many micro-

organisms are capable of decomposing PAHs through metabolization or reductive dechlorination. 

 

 

VOC: 

Volatile organic compounds are organic chemicals with a high vapor pressure and low boiling point.  Due 

to these factors they readily evaporate/sublimate and can be detected as odors.  The smell of fresh paint is 

the most commonly experienced VOC.  These compounds can interact with nitrogen oxides in the air or 

water producing additional oxidation and harmful aerosols. 

Substances regulated under the Contaminated Sites Regulation (CSR) in the BC Environmental 

Management Act (EMA) are primarily man-made compounds known to present dangerous health risks to 

both humans and the environment causing respiratory, immune and allergenic affects. 

 

 

 

Indicators: 

 

Some basic indicator testing can be performed by SMWS members or volunteers.  These indicators 

include; dissolved oxygen, temperature, turbidity, conductivity, pH and total suspended solid (TSS) dry 

weight.  

 

  

Indicator 

 

Description 

Power of 

Hydrogen: 

(pH) 

 

Concentration of hydrogen ions in water as a measure of alkalinity/acidity.   A lower 

pH increases potential solubility of nutrients encouraging algae blooms that stress DO 

availability.  Acidic conditions promote corrosion of metals in soil or piping, releasing 

heavy metals while increasing the rate of heavy metal uptake by water. 

 

Dissolved 

Oxygen: 

(DO)  

 

Concentration of oxygen dissolved in water.  DO is essential for aerobic plants and 

animals living in water.  The decomposition of plant detritus, sewage and excess 

nutrients can decrease concentrations of DO. 

Turbidity: 

 

Measure of suspended particulates via light refraction.  Erosion of parent material 

leads to suspended particles in the water column, reflecting light, and therefore 

limiting the optical clarity of the water.  Dissolved particles decrease light penetration 

inhibiting aquatic plant photosynthesis.   Limits dissolved oxygen availability to 

macroinvertebrates, fish eggs and larvae.  Sediments can also smoother fish eggs and 

aquatic insects, or lead to high water temperatures as particulate matter absorbs and 

retains more solar insolation.  
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Temperature: Aquatic organisms depend on certain temperature ranges for optimum health.  As 

water temperature increases, the solubility of oxygen decreases while simultaneously 

promoting algae growth.  This combination of effects can lead to positive feedbacks as 

algae progressively consume the decreasingly available volume of DO. 

 

Conductivity: Ability of water to pass electric current.   Indicates the presence of inorganic, 

dissolved or suspended solids in water.  Conductivity increases alongside the volume 

of TSS 

  

 

 

Methodology: 

In order to test the efficacy of the proposed remedial wetland, it is recommended that a testing regiment 

be enacted.  It is recommended that testing be done at four locations (see map 3 Stormwater Management 

in the Somenos Basin).  

 

Even though the Project Site is located within land zoned as Public Use, it is still private land and requires 

land owner approval.  It is critical that a testing proposal be submitted to John MacKay (Director of 

Engineering and Operations -engineering department).  

  

In order to verify the degree of contaminant concentration change from a remedial wetland, one would 

have to take tests before the experiment, and test after the experiment.  The first location should be at a 

stormwater outlet directly upstream (or south) from the Project Zone.  The second location should be 

directly after the remedial wetland, downstream (or north) from the Project Zone.  This testing orientation 

allows one to gauge the efficacy of the remedial wetland as sediment and water moves through and is 

treated.  

 

Two other points will mirror the first configuration, acting as a control variable.  These accompanying 

locations provide a way to eliminate environmental fluctuations.  They should be within close proximity 

and parallel to the first two testing points.  They need to be far enough away from the remedial wetland as 

to not be affected. 

 

Even through there have been past water quality test performed in the Basin, there is a need for new 

localized testing for the following reasons: 

 Many of the old tests were done either in Somenos Lake, or Somenos Creek, which are too distant to 

have reputable correlation  

 Overall the history of testing has been inconsistent 

 Lack of previous soil sampling  

 Some potential pollutants have not been tested for 

 Some tests have used a concentration sensitivity much lower than required   
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Frequency: 
 

It is recommended that basic water quality indicator, and an initial sediment/water testing be started as 

soon as possible, and before the remedial wetland is constructed.  Testing before development will 

elucidate important background information. 

 

Once the remedial wetland has been implemented, it is recommended that water quality indicator testing 

(pH, DO, turbidity…) be done every week.  In order to minimize the burden of responsibility, it is 

additionally recommended that there be at least two people in charge of data collection.  In this way, each 

person can commit to testing once every other week.  Additionally, it is recommended that an extra test be 

done directly after any heavy precipitation event after a dry period.  These events tend to carry high 

concentrations of contaminants, which might otherwise be undetectable.  This form of testing does not 

conform to the weekly testing regiment, as the samples will not be at equal intervals, and will inherently 

show elevated levels of contamination.  

 

Professional sediment testing be done once (at all four locations) before the remedial wetland 

implementation, and then again three to five years after implementation.  Sediment testing should 

continue in five year intervals.  

 

Professional water quality testing should accompany sediment testing, except in one regard.  Since water 

quality tests show short term changes, a water quality test should be done once every year to two years 

after remedial wetland implementation.  

 

 

Cataloging: 

In order to ensure the longevity of data collected, it is recommended that data (from the past and present) 

be cataloged in a coherent fashion.  It is imperative to maintain consistency in: location, testing 

instruments, units and sample intervals.  If any changes have to be made, it is important that past data be 

converted into current standards. 

 

It is recommended that the testing, from past to present, be kept in one easy to access location, like a USB 

drive (Note: see the USB flash drive was included with the report).  

 

 

Testing Costs: 

There are many chemistry labs on or near Vancouver Island. Of high notability are NI Labs and 

Benchmark Labs.  The costs of sediment and water quality testing will vary between labs.  When 

shopping-around for a good price, it is important to remember that testing costs reflects instrument 

sensitivity, the number of contaminant variables, and certain fluctuations in variable price.  It is extremely 

important that the sensitivity be set to allow for the detection of concentrations outlined in the CSR 

(Environmental Management Act, 1996).  Initial testing should include a wide sweep of CSR listed 

contaminates, along with any other perceived contamination like hydrocarbons and nutrients.  The 

approximate price for a sediment or water quality test will be $400 per test site.  
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Map 3: Idealized testing regiment locations relevant to the Project Area 
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4.2    Flow Chart 

 
The principal recommendation set out in this report is the use of the following Flow Chart.  The Flow 

Chart Specific recommendations are result dependent, as such we have developed a straightforward 

flowchart to simplify the numerous recommendation streams. 

 

 

Strategy:  
Developing a method for achieving progress towards the mission, vision and long-term goals of the 

SMWS is the first step in carrying out any conservation actions.  The focus of this strategy is the creation 

and restoration of habitat wetland design and phytoremediation.  This requires continued research and 

conservation efforts through the WRP initiative. 

 

 

Choose location: 
Any location being considered must first meet the legal and regulatory requirements for development.  

Any permits required, or legislation which may be enacted upon developments in that area must be 

considered.  The chosen location should be in close proximity to developed urban areas and water inputs, 

such as a stream or stormwater outlet.   Additionally, land alterations may impact sensitive habitats and/or 

endangered species.  Therefore, the location should be chosen with this factor in mind, and development 

should be tailored to minimize these potential impacts. 

 

A proposal to the engineering department is recommended and can be submitted to: 

John MacKay,  

Director of Engineering & Operations 

250-746-3136  

Mackay@NorthCowichan.ca.  

 

This proposal should convey the desire to work within a partnership between the SMW and the DNC.  

The SMWS might provide additional funds from grants and other sources to ease the monetary 

contribution by the DNC.   The proposed project is not meant to address all stormwater treatments, but 

rather to test the efficacy of wetlands to treat municipal stormwater in such a way that benefits the 

ecosystem and the local inhabitants through ecological services.  The DNC can possibly provide access to 

engineering and design professionals, planning materials, critical data and funding.  

 

 

Landowner Approval: 
A proposal for research & development may be submitted to the current landowner for approval if the 

project is not taking place upon lands which are currently owned by the SMWS.   No activities of any 

kind may legally take place on any privately owned lands without consent.  Permission should be 

acquired well in advance of commencement, and since wetland management is a long term process, 

approval is best obtained in writing so as to avoid any potential conflicts with the landowner(s) into the 

future. 
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Image 4: Logic tree used to derive the best course of action based on site specifics. Note- results have weighted values. 
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Available Capital: 
At this stage, the DNC is not technically required to contribute any funds to the project; however, during 

the approval process, an amicable relationship between the DNC and the SMWS (and other proponents of  

the SMCA) may encourage supplemental funding to be bestowed nonetheless.  Considering that the DNC 

owns the proposed project area, advocates of the SMCA should actively seek a friendly and productive 

relationship with North Cowichan so as to bring the municipality into the project for assistance with 

funding, preparation, development and implementation. 

 

Additionally, pursing relevant grants may guarantee a steady stream of additional capital for investment 

into the project or other supportive activities, as well as to generally maintain SMWS operations in the 

region such as public advocacy and advertising.  Internal funds are crucially important.  A portion of 

annual finances should be allocated towards ongoing research of conservation efforts.  No less than 10% 

is recommended. 

 

 

Refine Strategy: 
An ideal strategy is one which is malleable and flexible, but still adheres to the idealized envisioned 

function of the completed project.  It should come from the core believes, values and goals emanating 

from the heart of the SMWS.  At each step it can be augmented where-in the best match of design and 

approach for that stage of development is met.   

 

 

Initial Testing & the Spectrum of Investment:   
Lake water quality data collected in the past shows no immediate problematic conditions.  Stormwater 

testing is a necessary component of remedial wetland development, but is of lower priority than a 

sediment analysis.  As of yet no sediment investigation has been performed and therefore takes precedent 

over stormwater testing.   

 

The spectrum of investment refers to the available capital for contribution towards testing.  It is 

recommended that both stormwater and sediment be scrutinized. However, if only one variable is 

affordable then sediment testing is advised and should be considered the priority. 

 

 

Tally Results: 

The point system is a simple classification device for determining the severity of results. 

 

Results have weighted values: 

 

Green scores            =  1: Good results- levels detected are well below limits. Area is of no concern. 

Orange scores            = 2: Contiguous results- levels detected are close to limits. Require attention to         

prevent future problems. 

Red scores                 = 4: Poor results- levels detected are over limits. Necessitate immediate corrective 

action. 

*Combination scores- sediment and water quality testing: 

  Combined scores of 3 and 4 are considered orange scores. 

  Combined scores over 5 and over are considered red scores.   

 

Acceptable limits have been determined by both the Provincial and Federal governments, and are 

controlled through a cornucopia of acts and regulations.  
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Detected variables must be scrutinized by professionals due to the complex and multifaceted nature of 

chemical reactions, relationships and various speeds of accumulation. 

 

 

Recommended Approaches 
Testing results yield one of three adaptive approaches found in the Flow Chart 

 

Approach 1: General Precautionary Conservation 

 

The site has little to no contamination and no wildlife is threatened.   

 

In this scenario, the best course of action is a precautionary approach.  However, according to existing 

water quality records, and the simple logic of stormwater runoff traveling across roadways and parking 

lots (etc...), the probability of this outcome is low. 

 

Assuming that sediment/stormwater testing demonstrates the presence of mildly harmful inputs, or lack-

there-of, simple conservation techniques and other similar activities should be adopted in favor of less 

management-intensive strategies such as: 

 

 Accumulation zones 

 Public engagement  

 Land acquisition  

 

 

Approach 2: Focused Preventative Action 

 

The site has contamination, but below levels of immediate concern, as well, the identified contaminants 

are slow accumulators.  Wildlife and humans may be at potential risk with depreciating levels of safety 

over time.   

 

In this scenario, the best course of action is a preventative approach.  Likewise, according to existing 

water quality records, and the current volume of urban stormwater inputs, the probability of this outcome 

is high. 

 

Assuming that sediment/stormwater testing establishes the presence of moderately harmful inputs, 

advanced conservation/remediation techniques and other similar activities should be adopted in favor of 

more management-intensive strategies such as:   

 

 Constructed wetlands utilizing phytoremediation 

 Bioswales 

 Rain gardens 

 Land acquisition (this should always be a priority)  

 

A full toxin sweep should be performed to the Contaminated Sites Regulation standards at least every 5 

years to monitor the level of toxins in the soil.  Depending on the speed and toxicity of contaminant 

accumulation over time, more aggressive measures may be prudent, such as removal of sediments and 

vegetation. 

 



Stormwater Management in the Somenos Basin Page 24 
 

Developments should be focused upon strengthening ecosystem services and allowing for natural 

remediation of toxicity through sediment adsorption, microbial action and plant uptake and volatilization.  

To accomplish this goal, professional assistance such as a Qualified Environmental Professional (QEP) or 

a Contaminated Site Approved Professional (CSAP) will be required for both clarification of the problem, 

and development of an effective solution. 

 

 

 

Approach 3: Specific & Immediate Response 

 

Site contaminate conditions are found to be over regulated levels. Wildlife and humans are in direct 

danger 

 

In this scenario, the best course of action is an immediate response.  However, according to existing water 

quality data, the probability of this outcome is low.  Nevertheless, assuming that sediment/stormwater 

testing establishes the presence of severely harmful inputs, or establishes a designation of contaminated 

site, prompt correction actions should be taken. Complex remediation techniques also should be adopted 

in favor of more aggressive, management-intensive strategies such as: 

 Constructed wetlands utilizing intensive phytoremediation measures specific to certain variables 

 Bioswales 

 Rain gardens 

 Land acquisition (this should always be a priority)  

 

Within this scenario, there exists an unfortunate but possible need for the immediate excavation and 

disposal of toxic soils, sediments, water and vegetation.  This option should be avoided if at all possible 

as surrounding habitat can be disturbed or destroyed by this activity. 

 

A full toxin scan should be performed to the CSR and additional quality testing should be planned for 

annual intervals.  Developments should, as a first priority, be focused upon ameliorating problematic 

conditions as soon as possible. Secondary priorities would the long-term remediation of habitat and 

preventing additional toxification.  Professional multidisciplinary assistance will absolutely be necessary.  

 

However, assuming that testing does establish a designation of contaminated site under the Environmental 

Management Act, the DNC is legally obligated to act under the Polluter Pays Principle in accordance 

with the CSR (for more information, see section Legal Considerations 6.2.  They will also be responsible 

for all costs involved during the remediation process, and maintain the right to employ any method of 

their choosing.  In this scenario, there is no guarantee that the SMWS or other proponents of the SMCA 

will be included in the clean-up process. 

 

 

4.3    Stormwater Management Options: 

Listed below are various remedial wetland and stormwater-management strategies based off function and 

applicability.   Each strategy works most effectively when tailored to a certain location (north/south side 

of the dike and urban area) and preexisting set of environmental factors.  
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Location: North Side of the Dike 

Options Applicability Description 

 

 

Emergent 

Wetland 

 

High 

Best situated on the Northern side of the dike, as this form of wetland 

concentrates large volumes of water and does not dry up during the summer 

season which becomes for additional habitat support fish populations.   

 

 

Vernal 

Wetland 

 

Low 

While being a good choice, and still well situated on the Northern side of the 

dike, this form is not the most effective use of space in this area being that an 

emergent wetland can support fish populations but is naturally fringed by 

vernal wetlands. 

 

 

 

Bioswale 

 

None 

Poorly situated on the Northern side of the dike, as this form of stormwater 

control is designed to filter stormwater before the fluids enter into drainage 

infrastructure and/or into the Basin. 

 

Rain 

garden 

 

None 

Poorly situated on the Northern side of the dike, as this form of stormwater 

control is designed to filter small volumes of surface runoff before the fluids 

enter into drainage infrastructure and then the Basin. 

 

Location: South Side of the Dike 

Form Applicability Description 

Emergent 

Wetland 

Low Poorly situated on the Southern side of the dike as the retention time of this 

form of wetland is too high which slows confluence.  Here, concentration of 

large volumes of water with slow discharge is in direct opposition to the logic 

of diking and flood control. 

Vernal 

Wetland 

High Best situated on the Southern side of the dike.  A vernal wetland is designed 

to filter water slowly while maintaining a high degree of confluence and will 

dry during extended periods without rain.  This form therefore can absorb 

more volume of stormwater during peak flow events or flash floods; 

complementing the logic of diking and flood mitigation. 

Bioswale Some Well situated on the Southern side of the dike.  The swale should run parallel 

to the dike to slow the flow of stormwater at lower volumes while allowing 

full confluence of large volumes to prevent back-flow. 

Rain 

Garden: 

None Poorly situated on the Southern side of the dike, as this form of stormwater 

control is designed to filter small volumes of water before the fluids enter 

into drainage infrastructure and/or the Basin. 

 

 



Stormwater Management in the Somenos Basin Page 26 
 

 

 

Location: Surrounding Urban Perimeter 

Form Applicability Description 

Emergent 

Wetland 
 

None Poorly situated anywhere outside the basin.   

Vernal 

Wetland 

None Poorly situated anywhere outside the basin.  

 

 

Bioswale High Well situated in the surrounding urban areas.  Swales here should run parallel 

to the highway and Beverly Street fringing the marsh.  The swale will slow 

the flow of stormwater at lower volumes while allowing full confluence of 

larger volumes. 

Rain 

Garden 

 

High Best situated in the surrounding urban areas, usually found around the 

perimeter of parking lots.  Rain gardens will filter small volumes of surface 

runoff into the ground thus capturing some of the contaminants found in 

parking lots while lowering the burden on drainage infrastructure during peak 

flow events. 

 

 

Management Forms  

 
Remedial stormwater management can be grouped into two broad categories: remedial wetlands, and 

drainage basins.  

 

Remedial Wetlands 

Natural wetlands are key players in the hydrological cycle. They intercept, retain, and treat massive 

amounts of water as it moves through the watershed.  Engineered wetlands are often not intended to 

replace the function of a natural wetland.  Largely, man-made wetlands are designed to treat specific 

water quality problems.  but can minimize point source pollution prior to its entry into the receiving water 

system.  Constructed wetlands provide many of the water quality improvement functions of natural 

wetlands with the added advantage of control over location, design and management to optimize those 

functions which are most effective in each specific location. 

Sedimentation and filtration of contaminants occurs from a reduced velocity of flow and contact with 

hydrophilic vegetation.  These two processes account for the highest removal rates of suspended solids 

and sediment-attached nutrients and metals.  Oil and grease is removed when impounded through photo-

degradation and microbial action. 
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Organic matter is degraded aerobically by bacteria in the water column, algal and microbes at the 

sediment surface.  Ammonia is removed aerobically through microbial nitrification, and anaerobically 

through denitrification, plant uptake and finally volatilization.  Nitrate is removed through denitrification 

and plant uptake.  In both cases, anaerobic denitrification is the typical mechanism for removal.  These 

microbial processes, particularly anaerobic, are very slow, and require long residency times. 

Phosphorus is removed through plant assimilation and soil sorption, which varies based on composition.  

Consequently, phosphorus removal rates are variable and often less than nitrogen.  Metals are removed 

largely through adsorption with organic matter.  Removal rates for metals are highly variable, depending 

on the types of vegetation and volume of algae and microorganisms, but are often high for lead, which is 

often associated with particulate matter from urban environments such as roads and parking lots. 

 

 

Potential Efficiency of Contaminant Removal for Constructed Wetlands 

 

total suspended 

solids: 

78% organic carbon: 28% 

total phosphorous 51% soluble phosphorous: 39% 

total nitrogen: 21% nitrate nitrogen: 67% 

lead: 63% copper: 39% 

zinc: 54% Cadmium: 69% 

hydrocarbons: 90% Bacteria: 70% 

                        (MOE, 2013)            

 

 

 

 

Infiltration Basins: 

Infiltration basins are strategically placed zones of high permeability designed to either catch and 

percolate, slow the flow of, or temporarily detain stormwater runoff; releasing the water over time to 

reduce flooding and remove pollutants.  Pollutants carried in surface runoff are removed by allowing 

particulates and solids to settle out from the water, through filtration by plant stems, through adsorption to 

soil particles and biological processes.  Some dry out between rain events while others retain small 

volumes of water depending on design. 

Extended detention infiltration basins have lower release rates, resulting in additional storage time for up 

to 72 hours following a rain event.  This longer detention time has two potential benefits: 

• Duration and frequency of bankfull flows are reduced 

• Additional contaminants settle when stormwater is contained without movement. 

 

Multi-purpose detention-infiltration basins can be designed to achieve both an extended detention of 

smaller, more frequent events and short-term detention of larger flows, while still maintaining confluence 

of very large volumes of stormwater form more infrequent storms.  This requires a combination of 

orifices, weirs and spillways to control rates of retention and release.   In this case, permanent micro-pools 
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are included by outlets to prevent the re-suspension of settled sediments and contaminants.  Overall 

pollutant removal is low to moderate, however, infiltration basins reduce peak stormwater discharge, 

assisting in the management of floods and preventing downstream scouring. 

The sub-straight must be highly permeable and >0.6+ meters above the water table to avoid permanent 

pools during wet weather.  As well, infiltration basins need light, albeit constant maintenance such as the 

removal of obstructions and routine inspections, particularly after large storms, as debris can enter the 

system, and/or bank erosion can occur; clogging the flow of stormwater.  Regular mowing helps to keep 

grasses in an active growing phase, maintaining dense cover and strengthening banks; clippings should be 

removed to prevent clogging and nutrient release. In addition, a forebay (a small depression separated 

from the main area by a wall which receives incoming runoff); helps to capture debris and sand which can 

accumulate quickly, easing routine cleaning. 

 

 

Potential Efficiency of Contaminant Removal for Infiltration Basins: 

 

total suspended solids: 70% 

total phosphorous: 20 - 40% 

total nitrogen: 20 - 40% 

heavy metals: 50 - 90% 

oxygen demand:        25% 

oil and grease: 35 - 75% 

Bacteria: 50 - 90% 

                             (MOE, 2013)  

 

 

OPTION 1 - Emergent Wetland: 

This form aligns with Recommendation 2 & 3 within the Strategy Flowchart. 

An emergent wetland would be best suited to the Northern side of the dike because the extent of the area 

north of the dike allows for a larger wetland development.  A large area is required in order for a perennial 

wetland to retain a significant volume of water during extended periods of low precipitation accompanied 

by higher temperatures.   

In addition, the effect of concentrating large volumes of water, coupled with a naturally high retention 

time and low confluence is in direct opposition to the logic of flood management.  Furthermore, the 

currently unusable farm fields just north of the dike are inundated due to a naturally high water table 

within the basin and present an ideal opportunity for easy conversion to a perennial wetland habitat.  Such 

a conversion may promote drainage within adjacent fields currently being farmed and allow for more 

effective use of space within the Basin as these fields require improved drainage to obtain higher 

productivity. 
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Situated in the center of a perennial wetland is often a small island or group of islands surrounded by 

deeper pockets, fringed by more shallow areas which act as vernal wetlands and will dry up during 

summer giving the emergent form additional versatility as it incorporates both perennially and seasonally 

flooded areas.   

This form of wetland has a large area, year-round retention of water and a fringe which dries during the 

summer supporting both anaerobic and aerobic processes.  The consequence of which effectively allows 

for the highest phytoremediation potential to occur while subsequently resulting in a major increase in 

wildlife habitat including the ability to support gravel beds for salmon spawning and rearing. 

The larger area and variation in depths entail a higher cost of development than other options while the 

area presents some difficulties in accessibility to large equipment needed for construction of a wetland 

and/or removal of sediments.  In addition, the increased size and complexity of an emergent wetland on 

the northern side of the dike may demand a larger management commitment than other options.  

Concurrently, the inundated areas north of the dike, if converted to wetland habitat, will be difficult to 

reclaim for farmland or other developments in the future.  A wetland would also contribute both to flood 

management and wildlife habitat, and therefore present beneficial ecosystem services which may offer 

additional protection from opposing land-uses. 

 

OPTION 2 - Vernal Wetland: 

This form aligns with Recommendation 2 & 3 within the Strategy Flowchart. 

 

An emergent wetland would be best suited to the Southern side of the dike because the extent of the area 

south of the dike is somewhat limited.  A small area is more than capable of supporting a seasonal wetland 

which can retain a significant volume of water during periods of high precipitation while still maintaining 

high confluence.   

 

In addition, the effect of concentrating smaller volumes of water, coupled with a naturally low retention 

time and high confluence, directly complements the logic of diking and flood management.  Furthermore, 

the vegetated lands just south of the dike were recently cleared for large equipment access to the dike 

during construction.  As well, the water table in this area is slightly lower.  This area south of the dike 

presents an ideal opportunity for easy conversion to a seasonal wetland habitat.  Such a conversion will 

promote drainage within the surrounding urban area while filtering suspended contaminants carried by 

surface runoff into the wetland. 

 

Situated in the center of a seasonal wetland is often a small island or group of islands surrounded by 

deeper pockets, fringed by more shallow areas.  During summer, all areas eventually dry in stages by 

depth, resulting in some degree of natural mitigation in the event of a flash flood. 

  

This form of wetland has a slightly smaller area, seasonal retention of water and dries during the summer, 

supporting both anaerobic and aerobic processes; increasing rhizosphere to soil surface contact, aiding in 

chemical reactions due to additional oxygen availability in drier sediments.  The consequence of which 

effectively allows for a high phytoremediation potential while resulting in a moderate increase in wildlife 

habitat. 

The smaller area and fewer variations in depth entail a lower cost of development than the first option.  

The area also presents fewer difficulties in accessibility to large equipment needed for construction of a 

wetland and/or removal of sediments.  In addition, the reduced size and complexity of a vernal wetland on 

the southern side of the dike may demand a smaller management commitment than an emergent wetland.  
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Concurrently, the presently cleared lands south of the dike, if converted to wetland habitat, will not be 

difficult to reclaim for other developments in the future.  However, a well-established wetland system on 

the south side of the dike has the potential to inhibit future development of the land as it contributes to 

flood management and wildlife habitat, and therefore offers beneficial ecosystem services which may 

offer additional protection from opposing land-uses. 

 

OPTION 3 – Bioswale:   

This form aligns with Recommendation 1 & 2 within the Strategy Flowchart. 

A bioswale would be well suited to the Southern side of the dike, but is best suited to the surrounding 

urban areas, as the function of a swale is to slow water before it reaches the marsh so as to filter 

contaminants carried within stormwater runoff.   

In addition, the effect of slowing smaller volumes of water, coupled with a naturally high infiltration rate 

and high confluence in the event of peak flows, directly complements the logic of diking and flood 

management. 

Furthermore, the vegetated lands just south of the dike were recently cleared during construction.  The 

strip of land running directly parallel to the dike on the southern side presents an opportunity for easy 

conversion to a stormwater bioswale.  The main potential however is the eastern strip of land running 

directly parallel to the Highway and Beverly Street which presents an ideal opportunity for similar 

conversion.  Such conversion will promote both infiltration and confluence of stormwater from the 

surrounding urban area while filtering some of the suspended contaminants carried by surface runoff 

before entering the basin. 

Swales, or infiltration basins, are often constructed parallel to highways and other non-permeable surfaces 

and are designed to catch and treat runoff.  The contours situated in the center of a bioswale slow the flow 

of stormwater.  These undulating paths are lined with a bed of highly permeable materials which promote 

infiltration.  The swale has high, flat sides which allow for large volumes of stormwater to be conveyed 

off site in the event of peak flows, maintaining maximum confluence.  During extended periods without 

rain, the swale dries completely in preparation for potential flash floods. 

This form of stormwater management requires very little area, promotes infiltration, and supports both 

anaerobic and aerobic processes aiding in chemical reactions due to additional oxygen availability.  The 

consequence of which effectively allows for a moderate phytoremediation potential with a minor increase 

in wildlife habitat. 

Although requiring a small area, the many variations in depth, inclination and direction may entail a high 

cost of development.  The work may take place in or around high traffic areas which too present minor 

difficulties in accessibility to large equipment needed for construction and/or removal of sediments.  

Necessary maintenance includes frequent unclogging of blocked outlets and regular mowing, annually 

requiring up to 5% of the cost of construction. Removal of settled sediments may also be necessary after 

10 – 20 years. 

A bioswale may demand a similar management commitment to that of a constructed wetland.  

Concurrently, the presently cleared lands south of the dike running directly parallel to it, if converted, 

would not be difficult to reclaim for future development.  However, vegetated infiltration swales 

contribute to flood management, land remediation and wildlife habitat without requiring much space.  

Therefore, with few drawbacks, bioswales present powerful advantages which may offer additional 

benefits than most contrary land-uses. 
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OPTION 4 - Rain Garden: 

This form aligns with Recommendation 1 within the Strategy Flowchart. 

A rain garden is best suited to the surrounding urban areas, as the function of a rain garden is to capture 

and filter runoff through infiltration before it reaches drainage infrastructure and enters into the marsh as 

stormwater.  Concurrently, infiltration zones are a great secondary strategy due to the high efficiency of 

interception, or “working upstream” at the source of the problem; in this case, large volumes of 

potentially contaminated stormwater in the form of surface runoff flowing over a parking lot or road etc... 

In addition, the effect of capturing small volumes of water, coupled with high infiltration and low 

retention, directly complements the logic of diking and flood management. 

Furthermore, grassed areas outside the perimeter of most roads and parking lots present an ideal 

opportunity for easy conversion to catchment basins such as a rain garden.  Such conversion will promote 

infiltration of stormwater from the surrounding urban area while filtering some of the suspended 

contaminants carried by surface runoff before it enters drainage infrastructure and then the marsh. 

Rain gardens, or infiltration basins, are often constructed around the perimeter of non-permeable surfaces 

to catch and percolate runoff.  The garden is made up of highly permeable materials which promote 

infiltration and filtration, allowing for large volumes of stormwater to percolate into the water table in the 

event of peak flows; the additional catchment and infiltration reduces the burden on drainage 

infrastructure and helps maintain confluence during extended periods of precipitation.  During extended 

periods without rain, the garden dries completely in preparation for potential flash floods. 

This form of stormwater management requires very little area, promotes infiltration, reduces the burden 

on drainage infrastructure and to some degree supports anaerobic and aerobic processes.  The 

consequence of these factors allow for a modest phytoremediation potential, with somewhat insignificant 

increase in wildlife habitat. 

Because of the small area required, and the simplicity of design, rain gardens entail a lower cost of 

development than other options.  The work may take place in or around high traffic areas, but these areas 

do not generally present any difficulties in accessibility to small equipment needed for construction and/or 

removal of sediments.  In addition, because of the reduced complexity of constructing and maintaining a 

rain garden; they demand a smaller management commitment than a wetland or bioswale.  Concurrently, 

the presently grassed areas surrounding most parking lots, if converted, would be simple to reclaim for 

future development.  However, vegetated infiltration zones contribute both to flood management and 

stormwater remediation without requiring much space or maintenance.  With few drawbacks, rain gardens 

present potent benefits which may offer additional protection from contrary uses of that space. 
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Image 5: When constructing a wetland, it is integral to model its form after natural examples. This will attract more wildlife, 

and will be aesthetically pleasing.  
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Image 6: When designing a wetland, be creative! There are numerous habitats that can be accommodated. 
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4.4    Phytoremediation  

 
This project is focused on ameliorating problematic stormwater conditions through the use of remedial 

wetlands.  Such wetlands capitalize on the natural process of phytoremediation- an exploitation of the 

natural ability of certain plants to remove contaminants the soils water, groundwater and air.  Through a 

complex series of biological interaction, pollutants are sequestered from the environment.  Plants used in 

decontamination must have one or more of the following five traits:  

 

 Phytoextraction: In this process, plant roots uptake inorganic contaminants and concentrate them in 

the roots, stem or leaf where they are not destroyed, but stored.  Depending on the severity of 

contamination, plant foliage can either be left to accumulate or, if severe, the foliage may have to be 

cut down and brought to a hazardous waste plant.  Generally, readily bioavailable metals for plant 

uptake include cadmium, nickel, zinc, arsenic, selenium, and copper.  Due to the continued effort to 

move contaminants rather than breaking them down, this option is relatively a poor choice. 

 Phytodegradation: Plants of this class metabolize organic compounds like hydrocarbons where 

enzymes catalyze the breakdown of contaminants into benign or beneficial subunits.  Can remove 

pollutants via trimming, not having to remove the full plant. 

 Rhizosphere biodegradation: The roots of plants in this class release nutrients to microorganisms 

(periphyton) who from a symbiotic relationship with the roots.  By microbial metabolic activity, 

organic contaminants are broken down.  Generally, the plant is not directly involved in 

phytoremediation. It simply acts as the catalyst.  

 Volatilization: Plants of this class transpire organic and inorganic contaminants, selenium and 

mercury.  Contaminants are released through plant leaves and into the air.  Note: this simply trades 

one type of pollution for another; therefore, it is only safe if released contaminates are benign or 

beneficial.  

 Phytostabilization: A process where the plant sequesters the contaminant into a form which is not 

bioavailable or the plant immobilizes contaminant preventing it from migrating rather than degrade 

them.  Plants can be left undisturbed once planted. There is little risk of exposure, even when 

trimming. 

 

(UNEP, 2013) 

 

The use and efficacy of phytoremediation is wide spread and well documented (see Section 2.6 from 

Restoring Wetlands in the Somenos Basin, (Rasmussen, 2012) for examples).  From the Ducks Unlimited 

Pond in the Somenos Basin, to the major purification projects in New York City, phytoremediation is 

environmentally sound and often cheaper than alternative contaminate management. 

 

 

 

The principal application of phytoremediation is for lightly contaminated 

soils, sludges and waters where the material to be treated is at a shallow 

or medium depth and the area to be treated is large, so that agronomic 

techniques are economical and applicable for both planting and 

harvesting. 

- United Nations Environmental Programme 
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Examples of Applicable Common Phytoremediation Plants: 
 

Plant Phytoremediation  Aspect Description 

cattail (Typha 

angustifolia, 

latifolia) 

Ammonia, benzene, 

cadmium, nutrients, copper, 

lead, PAH 

Floating-leaf. Rhizosphere biodegradation, 

phytoextraction. The Typha angustifolia in 

particular is good for heavy metals. 

bulrush Scirpus spp, 
Scirpus acutus 

Pyrene (PAH), lead, 

benzene, nutrients, 

pesticides 

Emergent. Rhizosphere biodegradation. Works 

well in areas with low oxygen. 

sedge (Carex 

vulpinoidea, Cyperus 

rotundus) 

Cadmium, copper, lead, 

hydrocarbons, nutrients 

Terrestrial. Phytoextraction. 

 

reed (Phragmites 

australis ) 

Nutrients, cadmium, PCP, 

trace metals 

Terrestrial. Rhizosphere biodegradation. Used 

often in a reed bed treatment system. 

water hyacinths 

(Eichhornia 

crassipes) 

Heavy metals, nutrients Floating-leaf. Phytoextraction. Harvested plant 

offers other uses such as: biofuel, paper and 

fodder. Caution: known as a voracious weed and 

can severely decrease confluence of water 

therefore use sterile strains. 

poplar tress (Papulus 

spp) 

Organic contaminants and 

certain heavy metals 

Terrestrial Use of a hybrid tree for maximum 

efficiency. Fast growth of trees makes them ideal 

forage kochia 

(Kochia spp) 

Pesticides Terrestrial. Rhizosphere biodegradation. 

Remediates soil and groundwater. 

alfalfa (Medicago 

sativa) 

Benzene Terrestrial. Phytoextraction process therefore 

requires cutting. 

Kentucky bluegrass 

(Poa pratensis) 

PAH Terrestrial. 

 

Alpine pennycress 

(Thlaspi 

caerulescens) 

Heavy metals Terrestrial. Phytostabilization and 

phytoextraction. Is considered a 

hyperaccumulator. 

White Clover 

(Trifolium repens) 

Diesel, hydrocarbons, lead, 

PCB, PAH 

Terrestrial. Rhizosphere biodegradation. 

Introduced perennial herb. Its deep roots 

enhance microbial activity. 

Eastern Gamagrass 

(Tripsacum 

dactyloides) 

Anthracene, arsenic, 

chloroform, lead, PCE, 

PCB,TCE, tritium, zinc 

Terrestrial. Phytostabilization, phytoextraction, 

phytodegradation, and rhizosphere 

biodegradation 

 

 (UNEP, 2013 and NDSU, 2013) 
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Image 7: Wetland vegetation grows in a diversity of habitable layers. 

 

 

The following are advantages of phytoremediation over other forms of clean up: 

 

 It is low cost in comparison to current “mechanical” methods for soil remediation. 

 It is passive and solar. 

 It is faster than natural attenuation. 

 The amount of contaminated material going to landfills can be greatly reduced. 

 Energy can be recovered from the controlled combustion of the harvested biomass. 

 It is low impact and public acceptance of phytoremediation is expected to be high. 

 (UNEP, 2013) 

 

The following are disadvantages of phytoremediation over other forms of clean up: 

 

 It is generally slower than most other treatment methods and is climate dependent. 

 In most cases, the contamination to be treated must be shallow. 

 It usually requires nutrient addition, and mass transfer is limited. 
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 High metal and other contaminant concentrations can be toxic to the plants, although some plants 

have greater adaptation to toxicity than others. 

 Access to the site must be controlled, as the plants may be harmful to livestock and the general 

public. 

 The contaminants being treated by phytoremediation may be transferred across media (i.e., they may 

enter groundwater or may bioaccumulate in animals). 

 For mixed contaminant sites (i.e., organic and inorganic) more than one phytoremediation 

methodology may be required. 

 The site must be large enough to utilize agricultural machinery for planting and harvesting. 

 A barrier to the implementation of phytoremediation is that it is relatively new and professionals can 

be hard to come by. it has to be considered on a site by site basis.  

 

Comparing Other Remediation Techniques to Phytoremediation 

 

Treatment  

Name 

Advantages Compared to 

Phytoremediation 

Disadvantages Compared to 

Phytoremediation 

Solidification/ 

Stabilization 

Not seasonally dependent; well 

established; rapid; applicable to most 

metals and organics; simple to 

operate during treatment. 

 

Site is not restored to original form; 

leaching of the contaminant is a risk; can 

result in a significant volume increase. 

 

Soil Flushing/ Soil 

Washing 

Not seasonally dependent, except in 

cold climates; methods well 

established for several types of sites 

and contamination. 

Removal of metals using water flushing 

requires pH change; additional treatment 

steps and chemical handling add complexity 

and cost; possible lengthy period of 

treatment. 

 

Bioremediation 
Established and well accepted; a 

bioreactor can be utilized for existing 

work; may be faster than 

phytoremediation. 

Requires nutrient addition at a much greater 

level than phytoremediation; applicable to 

organics only. 

 

Electrokinetics 
Not seasonally dependent; can be 

used in conjunction with 

phytoremediation to enhance 

rhizosphere biodegradation. 

Useful for soil only, not wetlands; 

uniformity of soil conditions is required. 

Chemical 

Reduction/ 

Oxidation 

Not seasonally dependent; relatively 

short treatment time frame; usually 

off site. 

Requires excavation; uses chemical 

additives; fertility of the soil after treatment 

may be damaged. 

Excavation/ 

Disposal 

Rapid, immediate solution for site 

owner. 

Transfers contaminants to landfill; does not 

treat. 

 

(UNEP, 2013) 
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Notes 

 

 Remember, when choosing the right remedial plants, it is particularly practical and cost effective to 

transplant live species from the construction area, or adjacent lands.  Several species that already exist 

in the Somenos Basin that are ideal for phytoremediation are: reed managrass (Glyceria grandis), tall 

managrass (Glyceria elata), spiral rush (Juncus spp.), smart weed (Polugonum coccineu), red alder 

(Alnus rubra), Pacific willow (Salix lucida), Scouler’s willow (Salix scouleriana), yellow water lily 

(Nuphar lutea), bladderwort (Utricularia), and muskgrass (Chara). Using native plants is of a high 

importance as native species helps reestablish the heritage of local flora lost though human activity, 

and increases native habitat.  

 Plants chosen should grow quickly, be easy to harvest, and be non-invasive.  

 In phytoextraction process, if plants are left to die in situ, the contaminants will return to the soil 

and/or waterway.  For complete removal of contaminants from an area, the plants must be cut and 

disposed of elsewhere in a nonpolluting way.  Phytoextraction techniques have higher management 

costs, from increase maintenance (cutting back and disposal) and the lack of for this reason, 

phytostabilization is favored over phytoextraction.  

 A holistic phytoremediation plan requires an additional operation and management plan including: 

testing regiment, plant maintenance (mowed, trimming, weed control, replanting [annuals or fail to 

grow], disposal of plant waste [biohazard or biomass or incarceration], wetland maintenance, and 

contingency planning). 

 

 

4.5    Further Action  

The following is a list of recommendations for further actions to be taken: 

 

 Develop proposal for DNC to obtain landowner approval  

 Research into a site specific phytoremediation model. 

 It is recommended that fluctuations in water table height with the project area are measured in order 

to engineer a wetland so as to maximize retention time, while simultaneously maintaining the 

maximum confluence possible. 

 Explore additional testing sites in the SMCA, such as around the mouth of Richards, Bings, Averill, 

and Somenos Creek. 

 It is recommended that the stormwater drainage study be expanded to encapsulate all of the Somenos 

Basin.  

 It is recommended to study the effects of regional farming in the Cowichan Valley and its effects on 

the quality of water retuning to the Somenos Basin  

 Research into the agricultural capacity for the potential ALR inclusion lot east of Lakes Road, north 

of Tzouhalem Road and west of Somenos Creek.  
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 Develop a risk assessment and contingency plan for general remedial wetland and phytoremediation 

strategies in case development does not function properly or makes the situation worse. 

 Find professionals for an interdisciplinary approach. Depending on the severity of the contamination, 

hiring certain professionals may be required, and others not: 

 Agronomist – to evaluate soil quality, composition and condition 

 Botanist – to evaluate the range of plants suited for local phytoremediation 

 Biochemist – to interpret test results and help develop phytoremediation strategies 

 Hydrological Engineer – to understand watershed characteristic, flow rate, understand the fate and 

transport of any contaminants of concern, ensure wetland can retain water year-round, ensure 

wetland   

 Environmental Engineer – to undertake the overall phytotechnology system design and to ensure 

all project costs are captured, to determine the requirements for sampling, analysis, maintenance 

and monitoring, evaluate the risk of the proposed phytoremediation model application in relation 

to alternatives, to ascertain the relationships between the plants and their environment as well as 

the ecosystem itself in order to forecast changes in ecosystems and related processes. 

 

   

5.0   Conclusion 

How the project met its goals, scope and project details 

The south Somenos Basin is affected by the adjacent municipality, rural farmland and industrial areas 

within the Cowichan Valley via stormwater runoff.  These spaces likely contribute contaminants to the 

stormwater flowing from within the Cowichan Valley into the marsh.  This report has documented the 

study of those potential contaminants and details options and methods for remediation and conservation 

of habitat in the southern Somenos Marsh region. 

 

Annual stormwater drainage into the entire south Somenos region was calculated at roughly 63% of the 

volume of Somenos Lake, totaling 2,717,088m
3
.   

 

The Project Area is ALR land; however, its farming potential is diminishing because of the high water 

table.  This report details several options for alternative functions upon those lands including perennial 

and seasonal wetlands for phytoremediation of contaminants within the basin, bioswales for stormwater 

infiltration before it reaches the basin, and rain gardens for infiltration of municipal surface runoff so it 

does not reach the basin.  This report also explored the opportunities for the addition of lands into the 

SMCA, centering on the adjacent corridors north and south of the marsh, and lands upstream of Bings and 

Averill creek. 

 

Information on potential contaminants and ecosystem indicators has been presented, and a testing 

methodology was developed to assist proponents of SMCA with the sampling and analysis of sediments 

and stormwater quality, including location, frequency and record keeping.  A framework for this has been 

developed within the Flow Chart which details what steps must be taken to determine the best course of 

action regarding site remediation.  The Flow Chart includes several options depending on the results of 

testing and professional analysis of the sediment and stormwater samples. 
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Due to past water quality testing and a survey of land uses in the area, it is safe to assume that there is 

moderate contamination in the Project Area. A proactive wetland-based stormwater management design is 

an aesthetically pleasing and effective method to treat problematic soil and water conditions while 

providing additional habitat for local and migratory species. 
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6.0    Appendix 

 
6.1    Drainage Analysis Arithmetic: 

 
 Materials:  

4.1 Used the following maps: Google Maps (area), DNC base maps (stormwater infrastructure), 

and City of Duncan storm drainage catchment boundary map. Area estimates were made 

manually based off of the maps at the scale of 1:4272.72 and 1:11764.7. 

4.2 Area was calculated using a square compass. The square compass is composed of 64 major 

squares, each being composed of 100 minor squares. 

Using the minor square as the smallest “pixel”, AKA the scale of compilation, yielded the 

following: 

 At the scale of 1:4272.72 the precision is 5.4m. 

 At the scale of 1:11764.7 the precision is 14.9m. 

4.3 Precipitation information was acquired from Environment Canada climate Normals. 

(Environment Canada, 2013) 

4.4 Refer to map Urban Drainage in the South Somenos Basin for more details. 

 

 Process of calculating the area of the Primary Drainage Catchment Zone:  

* This is the original area of study. It is a combination of the Relevant Project Zone and the Zone 

of no Contribution before its fissure.  It does not yield any important data and therefore has been 

omitted on the Urban Drainage in the South Somenos Basin map. 

1. Used a Google Maps at the scale of 1:4272.72 

2. The sum of the major squares is 345.49 map squares.  

3. To convert the number of major squares into the real world area size, the major squares are 

factored by the scale of the map (1:4272.72), and by the number of squares. 

 Calculating the area of 1 major map square: 

     = 1.27 x 1.27 cm (map size dimension) 

     = 1.27 x 4 272.72 (scale) 

     = 5 426.35 cm (real world side length / major square) 

     = 54.26 m 

     = 2 944.532 m
2
 (real world area / major square) 

 Determining area of the Primary Drainage Catchment Zone 
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     = (area of 1 major square) x (sum of major squares) 

     = 2 944.532 m
2
 x 345.49  

     = 1 017 306.43m
2 
= 101.7 ha = 1.02 km

2 
  

 

 Process of calculating the area of the Relevant Project Zone:  

11. Determine the difference between the Preliminary Drainage Catchment Zone, and the Zone of No 

Contribution. 

12. Used a Google Maps at the scale of 1:4272.72 

13. The sum of the major squares is 192.12  

14. Area of 1 major square = 2 944.532 m
2
 (real world area / major square) 

 Determining area of the Zone of No Contribution: 

      = (area of 1 major square) x (sum of the major squares)  

 

      = 2 944.532 m
2
 x 192.12  

 

      = 565 703.49 m
2 
= 56.57 ha = 0.566 km

2
  

 

 Determining area of the Relevant Project Zone  

     = (area of Preliminary Drainage Catchment Zone) – (area of Zone of No     Contribution) 

     = 1 017 306.43m
2 
- 565 703.49 m

2 

     = 451 602.94 m
2 
= 45.16 ha = 0.451 km

2
  

 

 Process of calculating the approximate annual urban stormwater discharge of the Relevant Project 

Zone: 

1. Determine the effective impervious area (EIA): 

 Used a Google Map at the scale of 1:4272.72 

 Division of the Relevant Project Zone into numerous subzones based off of their effective 

impervious area coefficient variable (see Assumptions section below). 

 Sum of effective impervious area coefficient variables: 

                      = 91.3693 EIA map squares  

                                                

 Area of 1 major square = 2 944.532 m
2
  

 Determining the effective impervious area: 

    = (area of 1 major square) x (sum of EIA map squares) 
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        = 2 944.532 m
2
 x 91.3693 EIA map squares 

                      = 266 853.06 m
2 
= 26.7 ha = 0.267 km

2
 

 

2. Process of calculating the approximate annual urban stormwater discharge of the Relevant Project 

Zone: 

 Calculate the factor of the effective impervious area and precipitation average: 

    = (area) x (precipitation average) 

    = 266 853.06 m
2 
x 1169.4 mm /year    

    = 266 853.061 m
2 
x 1.1694 m / year 

    = 312 057. 97 m
3 
/ year 

 

 Process of calculating the approximate annual urban stormwater discharge for the Zone of No 

Contribution:  

1. Determine the effective impervious area 

        = (area) x (average EIA coefficient) 

 = 565 703.4878 m
2
 x 0.6023 

 = 340 723.2107 m
2 

2. Calculate the factor of the effective impervious area and precipitation average: 

        = (EIA) x (precipitation average) 

 = 340 723.2107 m
2 
x 1.1694 m/year 

 = 398 441.722 m
3
/year  

 

 

 Process of calculating the approximate annual urban stormwater discharge of the Western Catchment 

Zone (see Assumptions section below) : 

 

1. Determine the effective impervious area: 

 Used a Google Maps at the scale of 1:11764.7 

 Sum of map squares: 127.618  

 Calculating area of one major map square (with new scale): 

    = 1.27 x 1.27 cm (map size dimension) 

    = 1.27cm x 11764.7 (scale) 
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    = 14 941.169 cm = (real world side length / major square)  

    = 149.412 m 

    = 22 323.8531 m
2 
= 2.23 ha (real world area / major square) 

 Calculate the effective impervious area 

         = (sum of map squares) x (average EIA coefficient) 

   = 127.618 x 0.6023 

               =76.864228 EIA map squares  

 

 Calculating the effective impervious area: 

    = (area of 1 major map square) x (number of EIA squares) 

      = 22 323.8531 m
2
 x 76.864228  

       = 1 715 905.7351 m
2 
= 171.59 ha= 1.715 km

2 

 Process of calculating the approximate annual urban stormwater discharge:  

                        = (effective impervious area) x (precipitation average) 

                        = 1 715 905.7351 m
2 
x 1.1694 m/year  

                        = 2 006 580.1667 m
3
/year 

 

 

 

 

 

Assumptions: 

● Most houses in drainage area seem older (more than 35 years). It has been assumed that all roofs in 

drainage area feed into subterranean stormwater infrastructure. 

● Determine the accuracy of measurements: 

 Required “ground truthing” - determining the actual length of a physical object found in the map 

compared to the measurement of the same object on the map 

 For each scale, 3 locations for ground truthing were chosen. Note: ground truthing usually involves 

30 measurement locations. Due to lack of property access and funding only the locations were 

possible. Therefore, this method of determining accuracy is not statistically significant; however, it 

does legitimately show considerable reality 

 Locations were chosen near the center of the map, and near the edges of the map 

 Locations chosen were large manmade objects  
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 Measurements were taken on flat surfaces 

 Calculated through a root-mean-square equation: 

 

 

For the scale of 1:4272.72 

 

 Location 1: Everybody’s Outlet Store on Beverly Street 

Measured on map: 91.436m 

Measured on ground: 90.3m 

Percentage of difference: 1.258% 

 

 Location 2: Track Field adjacent to 1A Highway 

Measured on map: 160.227m 

Measured on ground: 160.38m 

       Percentage of difference: -0.954% 

 

 Location 3: Tennis Court on Chesterfield Avenue 

Measured on map: 93.998m 

Measured on ground: 99.8m 

Percentage of difference: 5.81% 

 

 RMS= 3.4346 % 

 

 

For the scale of 1:711764 

 

 Location 1: Everybody’s Outlet Store on Beverly Street  

 

Measured on map: 82.353m 

Measured on ground: 90.3m 

Percentage of difference: -8.8% 

 

 Location 2: Track Field adjacent to 1A Highway 

Measured on map: 143.529m 

Measured on ground: 160.38m 

       Percentage of difference: -10.5069% 

 

 Location 3: Farmers field (east) on Cowichan Lake Road 
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Measured on map: 70.588m 

Measured on ground: 69.8m 

Percentage of difference: 1.1289% 

 

 

 RMS= 7.9398 % 

 

 

●  Determine the average impermeable surface coefficient (ISC): 

 Calculated through high detail 1:4272.72 scale from the Relevant Project Zone data. 

= impervious area / total area 

= 266 853.06 m
2 
/ 442 932.22 m

2 
 

=0.6023 = 60.23%  

 Assumed no water overland flow on permeable surfaces 

 Rounded of numbers to 4 decimal places  

 All drive way water goes into stormwater   

 Used climate intervals from 1970-2000  

 Included “fringe land” (like elementary school on Beverly St.). These areas have land uses that, 

when it rains, the rainwater may pick up deleterious substances. However these areas are not 

connected to the stormwater infrastructure and instead drain (via gravity) and infiltrate into the south 

Somenos basin, and therefore are not a part of the traditional definition of stormwater flow. These 

areas were included because the infiltration that does occur, occurs in the Somenos basin, and 

therefore, the deleterious substances of this land use that are collected by stormwater end up in the 

Basin much like traditional stormwater. Note: Water volumes calculated in this way reflect true 

values of water/ possible contamination, but since these values are not connected to stormwater 

infrastructure, they do not contribute to other traditional stormwater issues such as EIA or excessive/ 

warm water/ erosion.  

 Much like the above note, farm land was not included due to the fact that this land is not connected 

to stormwater infrastructure. Although the stormwater that falls on this land does infiltrate and feed 

into creeks, these areas were not included because they are not connected, and because the focus of 

the study was on municipal area. Farm land is important because of excessive nutrient load they 

provide. 

 Residential effective impervious surface:  

 Manual calculation: Due to variation of property size and impervious area, an average of seven lots 

were calculated to determine an average of 35.5% (min and max: 20% ; 44.5%, respectively) 

effective impervious land cover per lot.  

 In order to further refine the manual calculation of the effective impervious coefficient, a formula 

from The Californian Office of Environmental Health hazard Assessment was also used the flowing 

formula to calculate TIA: residential impermeable surface cover (ISC) = -0.2304 + 0 .4961 (x) ^ 

0.2196 (SOURCE EXTENTION UC DAVIS) 
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 For low density residential x= 8 (Where density = [dwelling unit / acre] 

 Impervious surface coefficient = -0.2304 + 0 .4961 (8) ^ 0.2196 = .5528 or 55.3% 

 To estimate EIA from TIA, use of formula from (SOURCE STORMWATER CENTER) 

EIA= 3.6 + 0.43 (TIA) 

EIA= 3.6 + 0.43 (55.3)  

EIA= 27.38% 

 

Averages and numbers are estimates based off data from residential areas in California. Each city has their 

own distinct Official Community Plan which dictates the allowable size of lots and domiciles. Due to this 

distinction, the effective impermeable surface coefficient average used in this report was based off of the 

average between the manual calculation, and The Californian Office of Environmental Health hazard 

Assessment average calculation: 

35.5 % + 27.38% = 31.44% = estimated residential effective impervious area used in this report. 

 Land use permeable coefficient averages: 

 Agriculture- commercial nurseries, grazing, farming- ISC 4% 

 Retail- community, neighbourhood, or regional retail; office up to 5%- ISC 86% 

 Retail/office- community, neighbourhood, or regional retail; office up to 25%- ISC 80%  

 Office park- office complex, commonly found in suburban areas- ISC 69% 

 Urban office- urban office buildings- ISC 85% 

 Heavy Industrial- 100% industrial- ISC 91% 

 Light industrial- industrial and/or warehouse with some offices- ISC 81% 

 Mixed use- retail, office, residential mix – ISC 80% 

 Open space- natural areas- ISC 2%  

 Weather averages were obtained from the Government of Canada’s 1981-2010 Climate Normals & 

Averages collection. Climatic information on North Cowichan comes from 48°49'27.000" N  

123°43'06.000" W –North Cowichan town hall.  
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One Call Before You Dig: 

Email:   www.BCOneCall.ca                                                                                                                       

Phone: 1-800-474-6886 or *6886 on your cellphone 

 

 

BC Ministry of Environment – Environmental Protection Division: 

The EPD works to prevent pollution and promote and restore environmental quality. Its goals include: 

• Pollution prevention & continuous improvement in Air, Land and Water Quality. 

• Fully engaged partners. 

Environmental Management Branch:  Responsible for a wide array of environmental management & 

regulatory programs, including: hazardous and industrial waste management; waste database 

management; emergency response and spill reporting; integrated pest management and remediation of 
contaminated sites. 

 

Environmental Standards Branch: Develops pollution prevention legislation, standards and policies 

responsible for hazardous and industrial waste management; municipal waste management including 

Industry Product Stewardship; municipal sewage, and organic matter.  The branch also sets standards for 

ambient air quality and coordinates the BC Air Action Plan. 

 

 

BC Ministry of Environment – Contaminated Sites Regulation: 

When/How the MOE learns of a potentially contaminated site: 

• A spill has occurred or complaint of possible contamination is received; 

• A development application for land rezoning, demolition, soil relocation and similar activities is 

received by a local government agency; 

• Certain industrial or commercial land uses are known to have occurred on the site; 

• Information is received about an independent cleanup taking place; 

• A property-related decommissioning or bankruptcy occurs; 

• An application for contaminated site service by the ministry is received. 

         *The requirement for a site profile must be triggered by complaint or alert. 

Site Profile:  A screening form for identifying potentially contaminated sites. This summary is created 

from readily available information about a site, including a basic description and its past and present 

uses. The form is typically filled out by a site owner or a qualified consultant acting for the site owner. 

Based on the information provided, a site profile could trigger a site investigation. 

Site Investigation:  The primary means of gathering information to determine if a site is contaminated. 

Land owners can investigate without government involvement with experienced consultants. The 

http://www.bconecall.ca/
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Director of Waste Management within the BCMOE can order site investigations prompted by a site 

profile or other concerning information.                                                                                                                                                          

The process has 1 or 2 stages.  The preliminary inquiry involves searching existing records for 

information, interviewing people who are or have been involved with the site, and determining the 

location and degree of contamination.  A detailed investigation is then undertaken If more information is 

needed.  Results are compared with environmental quality standards set out in the CSR and data gathered 

assists in the development of a remediation plan, human health assessment and environmental risk 

classification.   

Site Standards: 

• Numerical standards; acceptable levels in soil, surface water, groundwater, vapour and sediments. 

• Risk-based standards; acceptable risk levels from exposure to substances at sites. 

• Determine if a site is contaminated. 

• Determine when a site has been adequately cleaned up. 

• Determine when soil relocation should occur. 

• Identify potential safety hazards. 

 

Liability:  Under the EMA ”individuals with potential responsibility” may be current or former owners 

(including developers) of a contaminated site or of a site from which contamination migrated. Other 

potentially liable individuals include those who produce and/pr transport hazardous substances. 

The legislation provides exemptions from liability for: 

• A government body involuntarily acquiring ownership of contaminated land; 

• A person who “innocently” acquired the land; 

• A person whose site is contaminated only by migration from another site; 

• A consultant assisting a developer in the remediation of a site, provided the consultant is not 

negligent; 

• Construction contractors and transporters of contaminated soil who did not contribute further to 

the contamination at a site; and 

• Secured creditors who act only to protect their financial interest and do not, in any way, cause or 

increase contamination. 

Ministry & Professional Involvement:   

Option 1: Independent Remediation - Extent of MOE involvement, need for environmental consultants 

and legal instruments required varies according to site specifics.  Landowners can choose to have no 

ministry involvement. Other options require increasing degrees of ministry involvement. About 55% of 

sites are handled in this way. 

Option 2: Submission to ministry by Approved Professional – Applications for ministry services for low 

and moderate risk sites (such as an application to receive a Certificate of Compliance) must be submitted 

by an Approved Professional. About 25% of sites being cleaned up in BC are handled this way. 

Option 3: Submission to ministry requesting external contract review – In limited cases, the ministry may 

contract out report reviews externally to qualified consultants. About 5% of site cleanups are handled this 

way. 
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Option 4: Submission to ministry for direct ministry review – For high risk sites and sites where risk-

based standards are used, the ministry must conduct the review directly. About 15% of cleanups are 

handled this way. 

 

Approval:  There are several options for initiating remediation.  To obtain ministry approval of conditions 

required to address contamination a person must either request an Approval in Principle of a remediation 

plan or submit a Voluntary Remediation Agreement. 

*When a responsible party does not voluntarily clean up a site, a remediation order can be issued by a 

Director. This occurs when contamination is severe or the person found liable won't admit responsibility.  

The Minister can also order remediation of high risk orphan sites; Legislation provides access to funds 

for cleanup of orphan sites. 

*In the event that contaminated parcels have multiple owners, unless an applicable exemption applies, all 

individuals are considered responsible as current owners of the site.  They will also be “jointly and 

separately” liable for the costs of site remediation if further cleanup is required. 

Fees: Table 2, Schedule 3 of the CSR lists fees charged for core services provided directly by ministry 

staff or professionals on its behalf.  Fees are fixed and range from $2,000 to $20,000.  Data search and 

site profile submission fees range from $10 to $100.  Any hourly fees (on top of service costs) are $165 

per hour. 

 

BC Ministry of Environment – 

Environmental Management Act & Waste Discharge Regulation: 

 

As of 2004 The EMA replaces the Waste Management Act (WMA), bringing provisions from both into 

one statute. The act provides the Minister of Forests, Lands and Natural Resource Operations powers to 

establish guidelines, regulations and flood-hazard management plans for flood protection, diking, and 

development of lands prone to flooding. 

 

Under the old WMA section all introductions of waste to the environment required authorization such as a 

permit or approval. Under section 6.2 and 6.3 of the new EMA, only introductions of waste from 

“prescribed industries” require authorization.  Regulated industries, trades, businesses and other 

operations are “prescribed” in schedule 1 & 2 of the Waste Discharge Regulation (WDR).   

 

Congruently, low-risk activities not “prescribed” in the WDR, do not require any authorization to 

introduce waste into the environment; however, the discharge should not cause additional pollution 

(WDR 6.4). 

 

 

BC Ministry of Environment – Water Stewardship Division 

The WSD focuses on the protection of safe and reliable water supplies, ensuring dike and dam safety, and 

reducing impacts of floods and droughts.  As well as encouraging sustainable use of water resources and 

raising awareness of the value of water. 
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BC Ministry of Environment – 

Dike Maintenance Act & Drainage, Ditch & Dike Act 

 

The DDDA establishes a regulations and authorizations of ditches, watercourses, dikes and drainage 

systems throughout the province. 

The DMA provides the provincial Inspector of Dikes authority to: 

1. Approve changes to existing dikes. 

2. Approve construction and design of new dikes. 

3. Establish flood protection standards and dike design criteria. 

4. Monitor the management of flood protection works by local diking authorities. 

5. Issue orders to persons and/or diking authorities to address critical dike safety issues. 

 

Vancouver Island Dike Inspector: 

John Baldwin - Deputy Inspector of Dikes 

Ministry of Forests, Lands and Natural Resources 

2080-A Labieux rd. Nanaimo, BC. V9T-6J9 

(250) 751-3179 

John.Baldwin@gov.bc.ca 

 

District of North Cowichan – Development Permit Area 3 

 

DNC - DEVELOPMENT PERMIT GUIDELINES, Section 3:   

 

A Development Permit is required for the following activities unless specifically exempted; 

• Alteration of land, disturbance of soils, including grubbing, scraping and removal of top soils; 

• Construction or erection of buildings and structures; 

• Creation of non-structural impervious or semi-pervious surfaces; and/or, 

• Subdivision of land                                

 

 

 

Government of Canada, Department of Fisheries and Oceans – 

Fisheries Act 

 

The FA empowers the Federal Government to defend against physical damages to fish habitat including 

spawning, rearing, food supply and migration area. “Fish habitat” under the FA also includes stream-side 

vegetation which gives the DFO powers to affect activities around fish bearing streams and water-bodies. 

Under Section 35 of the FA, undertakings that result in the harmful alteration, disruption or destruction 

of fish habitat (HADD) are prohibited, unless authorized by the Minister of Fisheries and Oceans 

Canada.  However, according to West Coast Environmental Law (bcwatersheds.org - Fisheries Act: 

Harmful Alteration of Fish Habitat) the current definition of what activities should or should not be 

considered a “HADD” is still imprecise, making it difficult to clearly define harmful actions and what 

level of influence the DFO will have in projects that impact fish habitat.  Accordingly, advocates of 
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watershed protection should push for more specific limitations and regulations, and a broader definition 

of federal powers within the FA to protect habitat for future generations. 

In order to undertake development in or around fish habitat, one must submit an Application for 

Authorization for Works or Undertakings Affecting Fish Habitat.  Fisheries and Oceans Canada then 

reviews proposals and determines whether an authorization can be issued based on the information 

provided. If so, then an Environmental Assessment is required under the Canadian Environmental 

Assessment Act (CEAA).  If not, a more detailed project proposal is necessary. 

Generally, the DFO will first examine whether the project can be relocated or redesigned to eliminate 

negative impact on fish habitat, or whether mitigation measures could eliminate the impacts.  If so, a 

letter of advice will be issued outlining how to avoid the HADD.  However, it's rare that Fisheries and 

Oceans checks to see whether such conditions are actually complied with. 

If neither of the above options eliminates the HADD, authorization under s. 35 will be required.  If s. 35 

authorization is required, Fisheries and Oceans Canada generally strives to ensure “no net loss” of 

habitat. This allows Fisheries and Oceans Canada to fulfill the dual intents of the legislation: prohibiting 

destruction of habitat while allowing the Minister to authorize habitat destruction. The Department’s 

Policy for the Management of Fish Habitat (1986) states: 

Authorization consists of contractually agreed upon and legally enforceable conditions which require 

specific mitigation actions, compensation and monitoring activities.  Under section 35 of the FA, offenses 

result in substantial fines and/or the risk of imprisonment.  The violator may also be liable for the costs of 

restoring habitat at the site or be ordered to fulfill other remedies. 

 

BC Ministry of Environment – Fish Protection Act 

 

The FPA protects fish and fish habitat by prohibiting bank-to-bank dams on protected rivers and setting 

provincial directives for stream-side protection, including a reduction in water use during periods of 

drought.   

 

The FPA also provides the MOE legislative authority to designate watercourses as sensitive streams.  

Under this designation certain restrictions apply to officials who are issuing licenses or approvals under 

the Water Act.   

 

All new licenses, approvals or amendments must be consistent with any Sensitive Stream designations 

and Licensing Regulations made under the FPA.  Water Act officials issue or amend licenses and 

approvals if: 

• There are no significant adverse impacts on the protected fish population, 

• Mitigation measures included in the approval or license will avoid any significant impacts, 

• Measures elsewhere will fully compensate for adverse impacts if mitigation is not adequate. 

 

Potentially these provisions are quite powerful, because they place clear duties and powers on 

government officials to protect fish habitat.   
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For example: Section 40.1 - Prohibition against introducing debris into streams; 

Unless authorized by or under this or another enactment or excepted under subsection (2), a person must 

not introduce debris into a stream, stream channel or area adjacent to a stream, or cause or allow debris 

to be introduced into a stream, stream channel or area adjacent to a stream, 

 

However, a number of provisions in the FPA have yet to be brought into force and would require an order 

of the provincial cabinet to enact them as law. 

 

Sensitive Streams Project Team: 

            Resource Stewardship Branch 

            Ministry of Environment, Lands and Parks 

            PO Box 9338 Stn Prov Govt 

            Victoria, BC V8W 9M1 

           (250) 356-5104 

           streamside@ssbpost.env.gov.bc.ca 

 

 

 

BC Ministry of Forests, Lands and Natural Resource Operations – 

Forest and Range Practices Act 

 

The FRPA replaced the Forest Practices Act in January of 2004 and now regulates logging and ranching 

industries. The Act governs how forest activities occur on Crown land, authorizes regulations that set 

objectives for water conservation by forest and range agreement holders.  The act also empowers the 

ministry to designate and protect Community Watersheds and watersheds with significant downstream 

fisheries value and sensitivity. 

According to West Coast Environmental Law (bcwatersheds.org – Forest and Range Practices Act), “the 

FRPA is the result of a major deregulation initiative by the Liberal government in 2002.  It reduces the 

information available to the public and even government, concerning logging company operations on 

public land. It also reduces the oversight role of the BC Ministry of Forests and Range, and the MOE, 

limiting those agencies’ ability to make discretionary decisions that relate to environmental protection.” 

 

 

 

 

BC Ministry of Community and Rural Development – 

Local Government Act 

 

The LGA provides tools & powers to local governments for the regulation of development and activities 

undertaken within and around a floodplain; 

• Official Community Plans, 

• Zoning Restrictions 

• Floodplain bylaws, 

• Development permits, etc... 

 

However, per Section 910 of the LGA; when considering floodplain bylaws, local governments must 

satisfy the Province’s Flood Hazard Area Land Use Management Guidelines. 
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Government of Canada, Environment Canada – 

Migratory Birds Convention Act & Migratory Birds Regulation 

 

The MBCA was passed in 1917 to implement the Migratory Birds Convention, a treaty signed with the 

United States in 1916. As a result, the federal government can pass and enforce regulations which protect 

those species of birds that are included in the Convention. 

 

 

The MBR: 

• Requires permits, and puts restrictions on the hunting of migratory birds; 

• Prohibits disturbing the nests or eggs of migratory birds without a permit from the Minister; 

• Generally prohibits against the introduction of non-indigenous migratory bird species; 

• Prohibits pollution (deposits of oil, oil wastes or any other harmful substances) in any waters or 

areas frequented by migratory birds. 

Also passed under the MBCA is the Migratory Bird Sanctuary Regulations, which prescribe certain areas 

as sanctuaries for migratory birds, and establishes  rules governing these sanctuaries. 

 

Significance of the Act for Watershed Protection: 

According to West Coast Environmental Law (bcwatersheds.org – Migratory Birds Convention Act), “the 

MBCA is a significant statute for watershed protection, due to the fact that many migratory birds rely on 

aquatic habitats for their survival.”   

Much of BC's coastal areas and inland water bodies are used by migratory birds.   The Act can therefore 

be raised in support of any concern where a development could alter or harm a waterway or body to the 

detriment of the ecosystem supporting migratory Birds by the waterway. 

However, the Act does not directly protect bird habitat explicitly.  The act functions more as additional 

leverage and can be raised as an argument for protecting significant habitat when it can be shown that 

development will negatively impact migratory bird populations. 

 

 

 

 

BC Ministry of Environment – Riparian Areas Regulation 

Provisions under Section 12 of the Fish Protection Act call on local governments to protect riparian areas 

during residential, commercial, and industrial development by ensuring that all proposed activities are 

subject to science based assessments conducted by Qualified Environmental Professionals (QEP). 

The purpose of the RAR is to protect features, functions and conditions vital to the natural maintenance 

of stream health and productivity; 

• Large organic debris, fallen trees, roots etc; 

• Areas for natural stream channel migration; 

• Vegetative cover to moderate water temperature; 
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• Supply of nutrients and organic matter to the stream; 

• Stream bank stabilization; 

• Buffers from excessive silt and surface runoff pollution. 

 

Under the RAR, land developers must hire a QEP to: 

• Assess habitat and potential impacts to that habitat; 

• Develop site specific mitigation measures; 

• Avert avoidable impacts from development to fish and fish habitat. 

 

The cost of assessment is the responsibility of the developer. By following the assessment procedure set 

out in the RAR, developments should avoid any harmful alteration, disruption or destruction (HADD) of 

riparian fish habitat. If a HADD cannot be avoided, an Application for Authorization for Works or 

Undertakings Affecting Fish Habitat must be submitted to Fisheries and Oceans Canada. 

 

 

 

 

BC Ministry of Forest, Lands and Natural Resource Operations – 

Heritage Conservation Act 

 

Archaeological sites are protected under the HCA.  Provisions apply on both public and private land.  

Known archaeological sites or sites with particular historic or archaeological value are designated as 

Provincial Heritage Sites under section 9 and 13.  Under sections 13 & 14, protected sites may not be 

altered in any manner, without a permit issued by the Minister. 

 

Authorization permits are issued for review of a Heritage Inspection and Investigation Permit 

Application.  The purpose of a Heritage Inspection is used to assess archaeological significance and 

determine which areas warrant protection.  A Heritage Investigation is undertaken in order to recover 

information which might otherwise be lost as a result of site alteration or disruption or destruction 

 

 

 

 

 

 

 

BC Ministry of Environment, Environmental Stewardship Division – 

Species at Risk Protection Act 

 

SARA prohibits; 

• Killing, harming, harassing, capturing or taking any extirpated, endangered or threatened species. 

• Possessing, collecting, buying, selling or trading individuals or parts of them. 

• Damaging or destroying an individual's residence. 

• Destroying any part of a protected species' legally identified Critical Habitat. 

SARA prohibitions apply to all species covered by the Fisheries Act, the Migratory Bird Convention Act 

and the BC Wildlife Act.  Jurisdiction over SARA is split between different levels of government due to a 
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historic division of powers. 

 

Aboriginal Peoples; 

• SARA explicitly acknowledges knowledge of aboriginal peoples with respect to Species at Risk. 

• SARA requires that Aboriginal Traditional Knowledge (ATK) be considered when the Committee 

on the Status of Endangered Wildlife in Canada (COSEWIC) assesses a potential at-risk-species 

• SARA supports consultation with aboriginal peoples affected by a recovery strategy, 

• The National Aboriginal Council on Species at Risk (NACOSAR) advises the Minister on the 

administration of SARA. 

 

Local Governments; 

• Are required to protect species at risk to provincial standards, which must meet SARA 

requirements . 

• Are authorized under the BC Community Charter to enact regulations for the protection of the 

natural environment. 

• Maintain  jurisdiction by the Province over most private land uses, water uses, and waste 

management. 

 

The Provincial Government; 

• Maintains jurisdiction over all species listed in SARA. 

• Protects listed species under the BC Wildlife Act (WLA).   

• Must protect listed species to SARA standards or the Federal Cabinet may exercise Safety-Net 

provisions by extending federal jurisdiction over SARA if/when a species is insufficiently 

protected by the province. 

 

The Federal Government; 

• Maintains jurisdiction over all listed species on federally owned lands and First Nations Reserve  

                  Lands. 

• Maintains jurisdiction over all migratory birds, wherever they occur. 

• Maintains jurisdiction over all aquatic species wherever they occur. 

 
 

 

Within SARA, provisions allow for the creation of a conservation agreement between the government 

and landowners referred to as a Conservation Covenant (CC), which is a written agreement between a 

landowner and a covenant holder, typically a local government, land trust or other conservation 

organization. The landowner agrees to protect the land as specified in the covenant, and to allow the 

covenant holder to monitor compliance. Covenants are attached to the land title, and remain in effect 

when the land is sold. 

 

They can be used to prohibit or restrict subdivision, development or other land uses, and to require that 

lands or amenities be conserved, restored or used for specified purposes. 'Amenities' include a wide 

variety of features, including wildlife, plants, or environmental values. 

Local governments often require conservation covenants as a condition of land subdivision, rezoning, or 

development permits to protect riparian areas, retain native vegetation or restrict access.  Often Land 
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Trusts and other conservation organizations co-hold the covenant with local governments, and take on the 

compliance monitoring responsibilities to ensure adherence 

 

The advantages of a CC: 

• Permanently protect land without buying it. 

• Protect sensitive portions of a property without restricting use throughout the remainder. 

• Involved conservation organizations that monitor compliance. 

• Ability to modify the covenant if all parties agree to proposed amendments. 

 

The disadvantages of a CC: 

• Need for ongoing landowner outreach, as new owners may not understand or support the 

restrictions. 

• Potential reduction in property value. 

• Potential for legal and science and survey costs. 

• Reliance on regular compliance monitoring. 

 

Examples of a CC: 

• As a condition of rezoning, the Cowichan Valley Regional District (CVRD) requires covenant 

protection of at least 33% of the land area of each parcel in the Shawnigan Lake Comprehensive 

Development Zone. The chosen area is to consist of the most environmentally sensitive portions 

of each property. 

 

 

BC Ministry of Forests, Lands and Natural Resource Operations - Water Act 

 

The WA is the primary stature regulating water resources and places the responsibility of ownership and 

the right to regulate water on the Crown.  The WA mainly focuses on the regulation of surface water, 

however, the current water act modernization process is said to include a larger focus on groundwater 

legislation. 

Under section 9 of the act; a person may only make “changes in and about a stream” under an Approval, 

in accordance with Part 7, sections 36-44 of the Water Regulation which set standards for those works. 

Under the WA, “changes in and about a stream” refers to; any modification to the nature of the stream 

including the land, vegetation, natural environment or flow of water within the stream, or any activity or 

construction within the stream channel that has or may have an impact on a stream. 

 

An Approval is a written authorization issued by the MFLNRO for changes in and about a stream that are 

of a complex nature.  Applications can take up to 140 days for processing. 

Prior to receiving the Approval, the proponent must submit an application and fee, including habitat 

assessments and design plans.  Some of the factors to consider are channel stability, flood levels and fish 

or wildlife resources. The application for Approval will also be referred to the MOE and DFO for 

secondary adjudication. 
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Notifications may replace the need for Approval and are typically used for works that do not involve any 

diversion of water, are able to be completed within a short period of time and have minimal impact on the 

environment of third parties such as downstream water licensees.   The MFLNRO judges notifications 

and whether or not the an application for Approval is required 

Under an accepted notification, a person must not make a change in and about a stream unless supported 

by a Habitat Officer of the MFLNRO at least 45 days prior to the change unless the Officer has not 

contacted the applicant within that period. 

However, under section 9 of the WA, the MOE manages the notification process for any ‘changes in and 

about a stream’.  Specific activities which may be carried out under a notification are found in Part 7, 

section 44 of the Water Regulation. 

To minimize potential impacts that instream work may have on aquatic species and habitats, work should 

be undertaken during periods of reduced risk called “Work Windows”. 

Reduced Risk Work Windows for Fish and Wildlife for Vancouver Island 

 

 

Species 
Reduced Risk Work Window 

Start Date End Date 

All Species* June 15 September 15 

Steelhead June 15 September 15 

Rainbow Trout August 15 September 15 

Cutthroat Trout August 15 September 15 

Dolly Varden June 15 September 1 

Chinook July 15 September 15 

Chu

m 

 May 15 September 15 

Coh

o 

 June 15 September 15 

Pink  May 1 August 15 

Sockeye June 1 September 15 

Kokanee June 1 September 15 

 

 

Localized exceptions 

 

Location 

 

Species 
Reduced Risk Work Window 

Start Date End Date 

?? Green Sturgeon 

 

November 1 April 30 

Misty Lake Giant Black Stickleback 

 

None. Spawns in spring and summer 
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Enos Lake Enos Lake 

Limnetic Stickleback 

 

None. Consult a Registered Professional 

 

Cowichan & 

Mesachie Lak

e 

Cowichan Lake Lamprey 

 

None. Consult a Registered Professional 

 

Morrison 

Creek 

 

Morrison Creek Lamprey 

 

None. Consult a Registered Professional 

 

 

Applicants are also responsible for complying with the Fisheries Act and must avoid a HADD.  For the 

purpose of efficiency, Operational Statements (OS) were developed to streamline the federal Habitat 

Management Program’s (HMP) regulatory review of low risk activities not required to submit a proposal 

for DFO review considering they incorporate standards laid out in the OS measures and conditions.   

 

These specific activities are: 

• Aquatic Vegetation Removal    

• Bridge Maintenance 

• Clear Span Bridge Construction or Maintenance 

• Culvert Maintenance 

• Directional Drilling 

• Dock Construction 

• Ice Bridge Construction or Maintenance 

• Routine Maintenance Dredging 

• Underwater Cable Installation or Maintenance 

 

However, apart from these variables, section 9.2 of the WA again states: a minister, municipality or other 

person may only make changes in and about a stream in accordance with an approval under this section 

or in accordance with the regulations or a licence or order under this Act. 

 

 

Part 7 of the WA states: 

A licence may be issued by the comptroller or the regional water manager to any of the following: 

(a) a land or mine owner; 

(b) a holder of a certificate of convenience and necessity; 

(c) a municipality, improvement district, water users' community or development district; 

(d) the Crown as represented by a minister appointed by the Governor General or Lieutenant Governor; 

(f) the Greater Vancouver Water District or any other water; 

(g) the British Columbia Hydro and Power Authority. 

 

 

Part 5 of the WA states: 

A license entitles its holder to do the following in a manner provided in the license: 

(a) divert and use beneficially, the quantity of water specified in the license; 

(b) store water; 

 (c) construct, maintain and operate approved works necessary for the proper diversion, storage, 

carriage, distribution and use of the water or power produced from it; 

(d) alter or improve a stream or channel for any purpose; 

(e) construct fences, screens and fish or game guards across streams for the purpose of conservation. 
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Additionally, Section 44 of the Water Regulation provides standards for the installation of culverts in 

streams for efficient fish passage and the capacity to handle peak storm flows.  If a project involves the 

installation of a culvert, the proponent must make special reference to Part 7, section 44 of the Water 

Regulation. 

 

Section 44 (1) For the purposes of section 9 of the Water Act, the following changes in and about a 

stream may be made without the necessity of obtaining an approval or license for that change, provided 

that the change is made in accordance with this regulation and in accordance with the terms and 

conditions, described in section 42, or specified by a habitat officer: 

 (a) the installation, maintenance or removal of a stream culvert for crossing a stream for the purposes of 

a road, trail or footpath, provided that: 

 (ii) in fish bearing waters, the culvert allows fish in the stream to pass up or down stream under all flow 

conditions, 

 

In reference to the Water Act: 

-“fish bearing waters” refers to any stream having a fish population present at some time during the year. 

-“streams” include all natural watercourses or sources of water supplies, whether presently containing 

water or not, including lakes, rivers, creeks, springs, ravines, swamps and gulches. 

 

For inquiries regarding Terms and Conditions, please contact: 

Habitat Officer - West Coast Region - MFLNRO 

2080A  Labieux Road  Nanaimo BC V9T 6J9 

250 751-3100 

 

 

 

 

 

 

 

 

BC Ministry of Environment – Wildlife Act 

 

The Wildlife Act is the main piece of provincial legislation for protecting wildlife, endangered species 

and habitat. The WLA has provisions for protecting, managing, and purchasing habitat areas and 

protecting endangered species.  The act employs two primary vehicles of regulation being the 

management of “wildlife takings” and “species protection”. 

  

Sections 11 - 30 of the WLA empowers the province to control hunting, trapping and fishing through a 

licensing scheme, and through controls such as seasonal habitat access restriction. The Hunting and 

Fishing Heritage Act confirms the right of a person to hunt and fish in accordance with the WA.  

Concurrently, section 108 of the Wildlife Act, empowers the Lieutenant Governor to make regulations to 

manage all activities concerned with “wildlife takings”: 

• setting requirements for obtaining licenses 

• setting of fees for licenses 

• limiting the numbers of wildlife that may be taken 

• setting open and closed hunting seasons 

• regulating the use of certain types of firearms, and means of hunting 
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Section 6 of the act allows the cabinet to designate a species as “endangered”. 

Section 9 of the act prohibits disruption or destruction of beaver dams and muskrat dens 

Section 34 of the act states: A person commits an offence if the person, except as provided by regulation, 

possesses, takes, injures, molests or destroys 

(a) a bird or its egg, 

(b) the nest of an eagle, peregrine falcon, gyrfalcon, osprey, heron or burrowing owl, or 

(c) the nest of a bird not referred to in paragraph (b) when the nest is occupied by a bird or its egg 

 

Currently, only four species have been designated for protection in BC: the Vancouver Island marmot, the 

American white pelican, the sea otter and the burrowing owl.  Designation of endangerment or at-risk 

status  is discretionary, not mandatory, and the current designations were brought into law in 1980 with 

no other species being selected for legal protection since.   

However, amendments proposed in 2004 bring in a regulation designating a host of species as at risk.  

However, several environmental groups have criticized the amendment as only a fraction of threatened 

species in the province were included on the list of potential candidates, according to West Coast 

Environmental Law (bcwatersheds.org – Protection of Particular Species & Habitat Protection). 

 

However, according to West Coast Environmental Law (bcwatersheds.org – Protection of Particular 

Species & Habitat Protection).  The WLA provides poor effective protection for endangered and 

threatened species. The act also fails to provide strong prohibitions against destruction or damage to 

habitat as only that habitat which lies within a designated Wildlife Management Area (WMA) is legally 

protected, and the total area of land in the province covered by these WMAs is very small.   

 

In addition, the Act has no direct policies for the management of wildlife habitat, and no requirement for 

mitigation or compensation when habitat is damaged or destroyed by a new project or development.  As 

well, the habitat of endangered or threatened species is not automatically protected after designation, but 

the WLA allows for the creation wildlife management areas or critical wildlife areas to protect that 

habitat. 
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