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STORMWATER QUALITY REPORT 
JUAN DE FUCA ELECTORAL AREA, 2007–2008 

1.0 INTRODUCTION 

In 2007 and 2008, the Capital Regional District (CRD) Stormwater, Harbours and Watersheds program 
(SHWP) continued to provide services to the Juan de Fuca (JdF) Electoral Area (EA).  The program staff, in 
consultation with the EA director, works to limit the impacts of contaminated stormwater runoff on the 
environment and to protect public health.  This bi-annual report covers five main areas of activities: 

• stormwater discharge assessment 
• source investigations 
• marine surface water monitoring 
• significant watercourse monitoring 
• special projects 
 

1.1 Survey Area 

The JdF EA is approximately 151,000 hectares in size and has a population of 4,484, according to the 2006 
Census.  The coastline is comprised of pockets of development surrounded by rugged, natural shores.  Land 
use in the area includes residential, agricultural, commercial and industrial activities.  Many of the shellfish 
beds in Sooke Basin and Harbour and Saanich Inlet are closed for harvesting mainly due to fecal coliform 
levels.   
 
This report identifies the level of public health and environmental health concern associated with the 
stormwater discharges in the following locations in 2007–2008: 
• Willis Point, from the Central Saanich/JdF border to the JdF/District of Highlands border near McKenzie 

Bight 
• Finlayson Arm, from the District of Langford/JdF EA border to the JdF EA/Cowichan Valley Regional 

District border 
• East Sooke, from a point parallel to Whiffin Spit Park to Sooke/JdF EA border  
• foot of Kemp Lake Road and Otter Point 
• Sheringham Point 
• Jordan River 
• Port Renfrew 

1.2 Stormwater, Harbours and Watersheds Program Activities 

Stormwater Discharge Assessment — Stormwater discharges were sampled and analyzed for fecal coliform 
(indicator of the presence of sewage) and chemical contaminants in 2007 and 2008.  Each stormwater 
discharge was then assigned a rating for its public health and environmental concern. 

Source Investigations — The catchment areas of discharges with elevated or high fecal coliform counts were 
investigated to determine the source(s) of contamination.  The CRD does not have the authority to directly 
implement mitigative programs.  This continues to be the responsibility of the property owners, First Nations, 
Vancouver Island Health Authority (VIHA), Ministry of Transportation (MOT) and other government agencies.  
The SHWP works directly with these agencies to address stormwater issues. 

Marine Surface Water Monitoring — In 1999, surface water sampling programs were initiated in Sooke Inlet, 
Harbour and Basin and Saanich Inlet to assess fecal coliform bacteria levels and to monitor for change over 
time.  Additional monitoring data for Sooke Inlet, Harbour and Basin and Saanich Inlet were obtained from 
Environment Canada (EC).  These data identify marine water quality proximal to shellfish beds. 
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Monitoring of Significant Watercourses — In 2003, a watercourse monitoring program was initiated for 
significant creeks and streams flowing from the JdF EA coastline into Sooke Inlet, Harbour and Basin.  
Monitoring was undertaken within the catchment areas of ten watercourses in 2007 and 2008 to assess water 
quality for aquatic life.  Measurements were taken for fecal coliform, temperature, pH, dissolved oxygen, 
specific conductance, nitrate-nitrogen, phosphate and turbidity.  A similar program exists along the District of 
Sooke Coastline.  District of Sooke monitoring data can be found in Stormwater Quality Annual Report, District 
of Sooke—2008. 

Special Projects — The following special projects within the Capital Region were undertaken by the SHWP in 
2007–2008 to aid in the protection of stormwater quality: 

• assisted Ministry of Environment staff with development of water quality objectives in Sooke Inlet, Harbour 
and Basin  

• continued development of a regional Natural Areas Atlas 
• stormwater source control 
• public education 
 
The CRD SHWP carries out similar activities in the District of Sooke, the Southern Gulf Islands and Salt 
Spring Island electoral areas, the Saanich Peninsula and the seven core area municipalities of the CRD.  
These programs have been very successful in promoting public awareness and helping to reduce or eliminate 
stormwater pollution. 
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2.0  SAMPLING PROGRAM 

2.1 Survey Area 

The 2007-2008 study area covered several distinct segments of marine coastline in the JdF EA (Figure 1).  
Sampling sites were chosen from the most developed catchment areas within the JdF EA because they have 
the greatest potential for pollution: 

• Willis Point, from the Central Saanich/JdF border to the JdF/District of Highlands border near McKenzie 
Bight 

• Finlayson Arm, from the District of Langford/JdF border to the JdF/Cowichan Valley Regional District 
border 

• East Sooke, from a point parallel to Whiffin Spit Park to just beyond Roche Cove  
• foot of Kemp Lake Road and Otter Point 
• Sheringham Point 
• Jordan River 
• Port Renfrew 

2.1.1 Land Use  

Development within the JdF EA is mostly residential with some commercial, industrial, institutional and 
agricultural activities.  Much of the JdF EA is crown land with large rural properties.  Forestry-related activities 
occur in East Sooke and between the western-most boundary of the District of Sooke and Port Renfrew.  
Private docks are located along the foreshore of Sooke Inlet, Harbour and Basin and Saanich Inlet.  These 
uses have the potential to contribute pollution to stormwater runoff into the marine water bodies.  Sewage 
treatment in the study area consists of onsite septic tanks and fields or small sewage treatment plants (with in-
ground disposal). 

The East Sooke and Saanich Inlet regions of the JdF EA have shellfish beds along their coastlines which are 
threatened by stormwater related contamination.  Most of these shellfish beds are currently closed for 
recreational shellfish harvesting.  Closures are based mainly on fecal coliform data collected by Environment 
Canada (refer to Section 4.1.3 for more information).   

2.2 Stormwater Discharge Assessment 

2.2.1 Public Health Concern  

Public health concern is evaluated for stormwater discharges (including streams) at their entry into the marine 
environment.  Designated stormwater discharges are visited twice each year to collect data that represents 
seasonal changes (i.e. during wet weather [January to March] and dry weather [July to September]).  Each 
visit includes estimation of discharge flow and collection of a water sample (if flow is sufficient) for fecal 
coliform analysis.  These data, and information about the public use of the shoreline, is used to rate each 
discharge for public health concern using the CRD rating system (Section 3.1).  The rating allows prioritization 
of the discharges, enabling the jurisdictions involved to better manage limited funds and to focus on remedial 
measures. 

Water samples are collected as near as possible to the point of discharge into the marine environment, 
avoiding waters not originating from the discharge (e.g., salt water).  Samples are collected by land or boat 
depending on accessibility. 

A total of 40 discharges in 2007 and 20 discharges in 2008 were visited and rated for public health concern.  
Some of the discharges were significant watercourses at their entry into the marine environment along the JdF 
EA coastline.  Discharges were selected for sampling if they met the following criteria: 

• discharges rated moderate or high for public health concern during the previous year   
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• watercourses regardless of their previous public health concern rating.  These are sampled each year due 
to the potential for impact due to significant flows and as part of the monitoring of significant 
watercourses1.  

• some discharges previously rated low to confirm a rating, or some to monitor for change if the discharge 
has not been visited within the previous five years 

Appendix A provides figures of stormwater discharge locations.  

Fecal Coliform Analysis Quality Assurance 

The water samples were collected in sterilized sample bottles prepared by the analytical laboratory.  The 
quality assurance (QA) program included replicate samples (field splits) for 10% of all samples collected.  A 
field split consisted of a single sample being split into two sample bottles before analysis.  Samples were 
analyzed by Cantest Ltd. in Victoria.  A detailed description of the QA methods is provided in Appendix B. 

2.2.2 Environmental Concern  

Each year, stormwater discharges are evaluated for environmental concern based on a chemical contaminant 
rating.  The rating for a stormwater discharge is determined by the concentration of metals and polycyclic 
aromatic hydrocarbons (PAH) in sediment, relative to a marine sediment quality guideline (MSQG).  
Discharges assigned a high contaminant rating are then prioritized for mitigative action on the basis of 
environmental factors, including habitat sensitivity, discharge flow rate and the flushing characteristics of 
receiving waters.  Details on the rating system are in Section 3.2.   

All discharges with a consistently high contaminant rating (two consecutive years) require mitigative action 
beginning with a detailed investigation to locate the source of the contaminant(s).  Sampling is discontinued for 
up to five years after contaminant ratings have been confirmed.  This allows limited funds to be re-allocated for 
sediment sampling in other areas. 

Sediment samples are collected as near to the point of discharge as possible.  The discharges chosen are 
located near environmentally sensitive areas, in creeks or near heavily settled areas where there is a greater 
risk of pollution.  To ensure a sample is not influenced by other sources, the CRD sampling protocols require 
sediment samples to be collected in the following order of preference:   

• from within a storm drain  
• from the centre of an open ditch or watercourse or from just outside the discharge point of a storm drain 

above tidal influence 
• modifications are made to the protocol on a site-specific basis 

In 2007 and 2008, five sediment samples (two in 2007 and three in 2008) were collected from three 
stormwater discharges along the JdF EA coastline and analyzed for metals and PAH, to assess environmental 
concerns. 

Metals 

Sediment samples for metal analysis were placed in laboratory-supplied, sterilized glass jars, using plastic 
scoops that were cleaned before collecting each sample.  The sediments, collected from the top two-to-five 
centimetres of accumulated material, were placed into coolers with ice packs and delivered by courier service 
to Cantest Ltd. in Burnaby.  

Each sample was analyzed for eight metals:  arsenic, cadmium, chromium, copper, lead, mercury, silver and 
zinc.  The laboratory analyses were carried out following standard procedures that meet the requirements of 
the provincial Ministry of Environment (MOE).  Detailed information on the methods used for laboratory 

                                                      
1 Fecal coliform counts are also measured as part of the significant watercourse monitoring program and in marine surface water; 
however, this sampling is completed with other objectives (e.g., shellfish monitoring, aquatic life protection).  Public heath concern ratings 
are not assigned; however, the fecal coliform concentrations are compared to the SHWP guideline for the protection of human health 
(Section 3.4 and 3.5).   
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analysis is reported in a separate technical document on the results of the CRD 2007 and 2008 stormwater 
sediment sampling program (Gormican, 2008 and 2009). 

Polycyclic Aromatic Hydrocarbons 

Hydrocarbons comprise a large group of contaminants that occur naturally in petroleum, oil, coal and wood.  
Two groups of hydrocarbons (high and low molecular weight polycyclic aromatic hydrocarbons [HPAH and 
LPAH]) were measured.  Sediments for PAH analyses were placed in laboratory-supplied sterilized glass jars, 
using stainless steel or aluminium scoops that were cleaned before sampling.  Samples were collected from 
the top two-to-five centimetres of accumulated sediment and placed into coolers with ice packs and delivered 
by courier service to Cantest Ltd.  Detailed information on the methods used is reported in Gormican (2008 
and 2009). 

Quality Assurance—Chemical Contaminant Analysis 

The QA program for sediment sampling included field duplicates, laboratory triplicates, and Standard 
Reference Materials (SRMs).  Precision and accuracy of the laboratory analysis were estimated from the 
results of these replicate and SRM samples.  A full description of the QA measures undertaken during the 
sediment sampling program is presented in Gormican (2008 and 2009). 
 

2.3 Source Investigations 

Discharges with high public health concern ratings are investigated by SHWP staff to determine the source(s) 
of contamination.  Source investigations are undertaken based on the following criteria: 

• discharges with fecal coliform counts greater than 200 FC/100 mL 
• trends in fecal coliform data that are often associated with failing onsite sewage treatment systems 
• large amounts of vegetation often found in flows contaminated with fecal coliform 
• in response to public concerns regarding odours and visual signs of stormwater contamination 

The following techniques are used by SHWP staff to conduct contaminant source investigations: 

Upstream Fecal Coliform Analysis — This is completed by collecting samples upstream within the 
catchment area of concern to narrow down the source of contamination. 

Catchment Land Use Assessment — To focus the investigations, SHWP staff assesses land use and 
practices in the catchment that may lead to contamination. 

Bacterial Source Tracking (BST) — This involves a genetic assessment of the fecal coliform bacteria to 
allow determination of human versus non-human sources.  This analysis provides information and will allow 
attention to be focused in the appropriate direction. 

Dye-testing — This involves adding dye to discharges to track the flow in stormwater infrastructure to 
establish the source of the contamination. 

Once a source is narrowed down, CRD staff work with the jurisdictions involved to address pollution through 
the JdF EA stormwater quality program.   

In 2007 and 2008, the JdF EA stormwater monitoring program continued to work towards identifying sources 
of fecal coliform contamination through source investigations.  In 2007 an investigation was carried out on 
stormwater discharge 2807 (Defiance Creek on Cerantes Road behind the Port Renfrew Hotel, Appendix A, 
Figure 25).  It had a fecal coliform count of 1,100 FC/100 mL in the summer of 2006.  Investigations included 
sampling of the discharge and upstream locations as well as collection of samples for BST analysis. 
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2.4 Marine Surface Water Monitoring 

Each year, marine surface water sampling is carried out by SHWP staff in Sooke Inlet, Harbour and Basin.  
The sampling is carried out to measure average fecal coliform levels and monitor for change over time.  
SHWP collects surface water from 28 established sampling stations. The stations are near the shoreline, often 
in proximity to stormwater discharges, with the exception of four mid-channel locations (two in Sooke Basin, 
and one in each of Sooke Harbour and Sooke Inlet). 

Samples were collected by boat in the winter and summer of 2007 and 2008.  These samples were collected 
at 28 locations for fecal coliform analysis.  Results were compared to the provincial guidelines for recreational 
shellfish harvesting and the SHWP guideline for protection of human health.  

Additional fecal coliform data for Sooke Inlet, Harbour and Basin and Saanich Inlet were obtained from 
Environment Canada (EC).  EC collects surface water samples for analysis of fecal coliform levels in Sooke 
Inlet, Harbour and Basin to classify shellfish harvesting areas.  Twenty stations from five sectors are evaluated 
(see Figure 4 for sampling locations). 
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2.5 Significant Watercourse Monitoring 

In 2007 and 2008, water quality was assessed in ten significant watercourses that flow into the ocean along 
the JdF EA coastline:  Hunden, Barnes and Doerr creeks and seven unnamed watercourses.  Watercourses 
were sampled at the point of discharge.  Water quality measurements are completed each year in the wet and 
dry seasons for each watercourse.  Sampling of this nature indicates whether the health of watercourses is 
getting better or worse over time.   

Six other significant watercourses flow through the JdF EA but discharge to the District of Sooke coastline and 
are therefore monitored as part of the District of Sooke stormwater monitoring program.  The most recent 
results can be found in the Stormwater Quality Annual Report, District of Sooke—2008. 

Water quality parameters monitored in the program are described below.  

Fecal Coliforms are bacteria found in the gut and feces of warm-blooded animals.  They are indicators of 
contamination from sewage, improper manure storage and human or animal presence.  MOE has not set a 
guideline for the protection of aquatic life; therefore, the guideline for recreational shellfish harvesting was 
used.  As shellfish harvesting does not occur in these watercourses, the guideline is used as a conservative 
benchmark to indicate presence of sewage or possible degradation of water quality before it enters the marine 
environment where shellfish harvesting can occur.  The MOE guideline requires that the median fecal coliform 
count of at least five samples collected within 30 days does not exceed 14 FC/100 mL.  SHWP compares a 
single sample result to this guideline rather than median values.  The less stringent SHWP guideline (200 
FC/100 mL), intended for protection of humans from primary contact (e.g. swimming, kayaking), was also 
used. 

Temperature impacts the growth of aquatic plants and animals as well as their resistance to disease, 
parasites and pollution.  The temperature of creeks is usually higher in summer than in winter.  Loss of 
overhead vegetation and stormwater flows originating from impervious surfaces can potentially increase 
temperatures.  The maximum daily water temperature for the protection of freshwater aquatic life (in streams 
with unknown fish distribution) is 19°C.  

pH is a measure of how acidic or basic the water is.  Adverse effects to aquatic life can be caused directly by 
the pH, or indirectly by increasing toxicity of other contaminants.  For example, water that is more acidic (lower 
pH) can increase the solubility of heavy metals, increasing their toxicity.  The guideline for the protection of 
freshwater aquatic life ranges from 6.5 to 9.0 pH units. 

Dissolved Oxygen is a measure of the concentration of dissolved oxygen in water.  The MOE guideline 
requires a minimum of 5 mg/L for the protection of freshwater aquatic life.  A decrease in oxygen 
concentrations in a creek can be a result of an increase in organic wastes, such as leaves and other 
vegetation falling into the watercourse as well as fertilizers and fecal matter from humans and animals.  
Organic wastes can increase aquatic plant growth.  As the plants die, they are consumed by bacteria which 
also consume oxygen, leaving less available to aquatic life. 

Specific Conductance is a measure of the ability of water to conduct an electric current.  The greater the 
content of certain dissolved materials in the water, the more current the water can carry.  Dissolved materials 
may indicate the presence of contaminants.  Sewage can increase conductance due to input of chloride, 
phosphate and nitrate.  The MOE has not developed a guideline for specific conductance as levels for natural 
waters are highly variable and range between 50 and 1500 µS/cm.  Coastal streams in BC often have specific 
conductivity values near 100 µS/cm (MELP, 1998).  

Turbidity is a measure of the degree light is scattered or absorbed by suspended particulate material and 
soluble coloured compounds in water.  Materials such as clay, silt, finely divided organic and inorganic matter, 
plankton and other microscopic organisms can negatively impact spawning beds, smother benthic habitat, clog 
or damage sensitive gill structures and potentially interfere with feeding patterns of aquatic organisms.  The 
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guideline for the protection of freshwater aquatic life is eight Nephelometric Turbidity Units (NTU) for 
watercourses with ambient levels below 80 NTU. 

Nitrate is formed when ammonia or other nitrogen sources combine with oxygenated water.  It accumulates in 
the environment as a result of poorly or untreated sewage, runoff from over-application of fertilizers, animal 
waste, decaying plant matter and car exhausts.  High nitrate levels can inhibit plant growth, deplete oxygen 
levels and adversely affect fish health.  Natural occurring levels of nitrate are usually below 4 mg/L in 
Canadian lakes and rivers.  No provincial guideline is currently available for nitrate-nitrogen (NO3 -N); 
therefore, the CCME guideline of 2.95 mg/L nitrate-nitrogen (equivalent to 13 mg/L nitrate) for the protection of 
freshwater aquatic life was used. 

Phosphorus is an essential nutrient for plants and animals, but excessive amounts in waterways can lead to 
overgrowth of aquatic plants and algal blooms (eutrophication) resulting in the depletion of oxygen in water.  
Phosphorus can enter waterways through natural processes, sewage, detergents, organic pesticides and 
fertilizers.  The CCME trigger range for prevention of eutrophication was used (0.035 to 0.1 mg/L). The trigger 
range is a desired concentration range. When the upper limit is exceeded there is a potential for environmental 
problems. 
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3.0 STORMWATER DISCHARGE RATING SYSTEM 

The SHWP evaluates stormwater discharges for public health and environmental concerns using a CRD rating 
system developed for this purpose (Drinnan, 1997).  Rating of discharges allows jurisdictions to prioritize 
remedial measures and better manage limited funds.  To facilitate discharge rating, studies were undertaken 
to determine public use of beaches, coastline habitat sensitivity and flushing characteristics of the marine 
receiving waters (Humphrey and Thuringer, 1997; Humphrey, 1997).  A copy of the rating system and the 
coastline sensitivity evaluations are available upon request from the CRD.  A brief explanation of the 
stormwater discharge rating system follows. 

3.1 Public Health Concern 

Each discharge is rated as a high, moderate or low concern for public health based on the level of 
contamination in the stormwater and the potential for human contact.  The following parameters are used to 
assess the level of concern for public health: 

• fecal coliform levels in the stormwater discharge.  Fecal coliform bacteria are found in the gut and feces of 
warm-blooded animals.  These bacteria are indicators of contamination due to failing septic onsite 
treatment systems, improper manure storage and human or animal presence in and around watercourses. 

• public use of shoreline (e.g. swimming, fishing, kayaking or beach use) 
• discharge flow 
• discharge location (in relation to the high waterline) 

To determine the public health concern rating, a fecal coliform rating and a public use of the shoreline rating 
are calculated and summed.  The following briefly describes how these ratings are assigned. 

1. Categories for determining the fecal coliform rating 
 

• "1" if fecal coliform count is consistently under the Stormwater, Harbours and Watersheds program 
guidelines (SHWPG)2 of 200 fecal coliform per 100 millilitres (expressed as FC/100 mL) or if no flows 
exist 

• "2" if fecal coliform count is between 200 and 5,000 FC/100 mL 
• "3" if fecal coliform count is greater than 5,000 FC/100 mL 

Factors such as discharge flow and location relative to the high waterline are also considered. 

2. Categories for determining the public use rating 
 

• "1" for low public use such as beach walking 
• "2" for secondary contact such as fishing 
• "3" for primary contact such as swimming and scuba diving 

The public use and fecal coliform ratings are summed to determine the level of public health concern (shown 
in Table 1).  The rating system is used as a guide and is sometimes modified to accommodate site-specific or 
extenuating circumstances. 

 

                                                      
2 The Vancouver Island Health Authority (VIHA) medical officer assesses health risk  in foreshore waters where there is an expectation 
that people will be swimming.  Guidelines for Canadian Recreational Water Quality state that the 30-day log means of fecal coliform 
sample results must not exceed 200 FC/100 mL. 
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Table 1. Categories for Public Health Concern Ratings 

Sum of Public Use and 
Fecal Coliform Ratings Level of Concern Recommendations 

2 or 3 Low No action required 

4 Moderate Surveillance required 

5 or 6 High Mitigative measures required 
 

3.2 Environmental Concern 

The level of environmental concern is based on the concentration of contaminants in the sediments from 
stormwater discharges.  To evaluate possible adverse effects on the environment, a contaminant rating is 
determined by comparing the concentration of a contaminant (Cn) with the CRD marine sediment quality 
guidelines (MSQG) to obtain a ratio (Cn/MSQG).  A ratio greater than one indicates the contaminant 
concentration is higher than the guideline and adverse environmental effects may occur.  A ratio is calculated 
for each of eight metals and two groups of hydrocarbons.  To account for potential additive effects, the ratios 
are then summed to calculate a toxic equivalent unit (TEU).  Table 2 provides the criteria for determining the 
contaminant rating. 

Table 2. Criteria for Determining the Contaminant Rating 

Contaminant 
Rating Criteria for Determining the Contaminant Rating 

Low Sum of the individual ratios of Cn/MSQG (TEU) is less than 1.0 

Moderate Sum of the individual ratios of Cn/MSQG (TEU) is greater than or equal to 1.0 
but no individual parameter exceeds, or is equal to, a value of 0.75 

High The ratio Cn/MSQG is greater than, or equal to, 0.75 for any single parameter 

 

All discharges sampled for environmental concern are sampled for at least two years to confirm the 
contaminant concentrations and contaminant(s) of concern.  Only a small number of discharges can be 
sampled each year due to budgetary constraints; therefore, each discharge selected for sampling can only be 
sampled once per year.   

HABITAT RATINGS AND MITIGATIVE PRIORITY 

Discharges with a confirmed high contaminant rating require further investigations to determine the source(s). 
The priority in which high-rated discharges should be investigated is determined by calculating a habitat rating 
(high, moderate or low) using environmental factors which include habitat sensitivity, discharge flow and 
marine flushing characteristics.  The habitat rating allows limited resources to be spent in a prioritized manner. 

The following briefly describes the rating criteria for the habitat rating. 

1. Categories for determining the habitat sensitivity rating 
 

• "1" for areas with low productivity and less diverse habitats 
• "2" for areas with moderate productivity and diverse habitats 
• "3" for areas with high productivity or endangered or protected habitats 
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2. Categories for determining the discharge flow ratings 
 

• "0.5" for flows less than 50 L/minute 
• "1.0" for flows between 50 to 500 L/minute 
• "1.5" for flows greater than 500 L/minute 

 
3. Categories for determining the marine flushing ratings 
 

• "0.5" for areas of open shoreline with high flushing 
• "1.0" for partially enclosed areas with moderate flushing 
• "1.5" for very enclosed areas with poor flushing 

 
These three ratings (habitat sensitivity, discharge flow and marine flushing) are summed to determine a habitat 
rating (shown in Table 3).   

Table 3. Criteria for Establishing the Habitat Rating 

Habitat Rating and 
Mitigative Priority 

Sum of Criteria 
(Habitat + Flow + Flushing) 

Low 2.0 to 3.0 

Moderate 3.5 to 4.5 

High 5.0 to 6.0 
 

3.3 Other Concerns 

A number of other concerns have been jointly reviewed and discussed by staff from the SHWP and the other 
jurisdictions involved.  This review and discussion assists in setting priorities for remediation of discharges with 
a high level of concern for public health or the environment, as listed below: 

• the cost of remediation 
• the likelihood that remediation will be successful 
• compatibility with the priorities of the jurisdictions 
• public interest 
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4.0 RESULTS AND DISCUSSION 

4.1 Public Health Concern 

During the 2007 and 2008 stormwater sampling surveys, 60 stormwater discharges (40 in 2007 and 20 
discharges in 2008) were visited and sampled, where flows allowed.  Ten of the discharges rated in 2007 and 
2008 were from significant watercourses located throughout the survey areas.   

Appendix A contains figures of the stormwater discharges and their most recent public health concern ratings. 
These figures also provide shoreline public use ratings (explained in Section 3.1).  Appendix B outlines the 
quality assurance and quality control protocol for sample collection, sample analysis and data assessment.  
Appendix C provides sampling data, including fecal coliform counts, flow rates.  Appendix D includes a table of 
the 2007 and 2008 public health concern ratings.   

The 2007 public health concern ratings were as follows: 

• two discharges were rated high: 2407 (near 8177 West Coast Road) and 2702 ( west of Jordan River) 
• two were rated moderate: 2300 ( foot of Kemp Lake Road) and 2401 (near 8177 West Coast Road) 
• 36 were rated low 

The 2008 public health concern ratings were as follows:  

• no discharges were rated high 
• two discharges were rated moderate: 2401 and 2407 (both near 8177 West Coast Road) 
• 18 discharges were rated low 

There were no high rated discharges in 2008 and both discharges rated high in 2007 (2407 and 2702) 
received a lower rating in 2008.  Discharge 2407 was rated high in 2006 and 2007; however, in 2008 it was 
rated moderate due to lower fecal coliform counts.  Discharge 2702 was rated high in 2007 for the first time.  
Lower fecal coliform counts in 2008 resulted in a low rating.  Lower fecal coliform counts may due to 
remediation of the source of contamination (i.e. a septic tank and field was repaired or pumped out), a change 
in agricultural practices or variability in the fecal coliform levels that can be diluted or increased depending on 
rainfall levels prior to sampling.  These discharges will be assessed again in 2009.  Locations of high and 
moderate rated discharges are shown in Figure 2. 

Significant watercourses monitored as part of the program were rated low both years.   

In 2007 and 2008, low precipitation levels continued to be recorded in the JdF EA.  Many stormwater 
discharges had low fecal coliform counts or were not flowing sufficiently to sample.  As a result, the number of 
discharges rated high or moderate remained low.  It is possible that with more normal precipitation levels, 
higher levels of contamination will be measured in the discharges.  Continued monitoring of JdF EA 
stormwater flows will identify problems if they arise. 

In 2009 and 2010, SHWP staff will continue to use the following criteria for revisiting discharges: 

• those rated high and moderate for public health concern the previous year 
• approximately 20% of discharges previously rated low as part of a program to monitor for change 
• discharges rated low that were previously of high or moderate concern, to confirm the new rating 
• significant streams (regardless of the rating), in order to protect public and ecological health 

4.1.1 Fecal Coliform Analysis Quality Assurance 

The analyses of the fecal coliform quality assurance data from the laboratory were satisfactory.  A detailed 
description of the results is provided in Appendix E. 
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1.3 Environmental Concern 

In 2007 and 2008, five sediment samples (two in 2007 and three in 2008) were collected from three 
stormwater discharges along the coastline of the JdF EA to determine the concentrations of chemical 
contaminants.  Discharges chosen for sampling are at sites which are subject to potential contamination.  
Sediments were analyzed for eight metals and two groups of PAH to assign a contaminant rating as described 
in Section 3.2. 

Figure 2 shows locations of discharges of environmental concern.  Table 8 provides contaminant 
concentrations measured between 2001 and 2008.  Table 9 shows the contaminant ratings, ratios of 
contaminant concentrations compared to the guidelines (MSQG) and the TEUs calculated by summing the 
ratios for each parameter.  Table 10 provides contaminant ratings for each discharge evaluated between 2001 
and 2008.  Table 11 provides the habitat rating for the discharges to determine the order in which mitigative 
measures should be applied if consistently high contaminant ratings are assigned.  

4.1.2 Chemical Contaminant Ratings 

Three discharges sampled in 2007 and 2008 received the following contaminant ratings: 
 
• Discharge 2804 -- moderate contaminants rating in both 2007 and 2008 due to cumulative chemical 

concentrations 
• Discharge 2407 -- high rating due to zinc concentrations in 2007 and low rating in 2008  
• Discharge 2011 -- high rating due to zinc concentrations in 2008 

Sediments analyzed from three discharges had no single parameters that exceeded the guidelines, however 
zinc concentrations were approaching the guidelines (greater than 75% of the guideline) in discharges 2011 
and 2407 and cumulative contaminant concentrations resulted in moderate ratings in 2804. 
The habitat rating for each of these discharges is moderate so that discharges with the same contaminant 
rating have the same priority for remediation. 

4.1.3 Quality Assurance Results—Chemical Contaminant Analysis  

The results of the QA analysis for the 2007-2008 sediment sampling program were considered acceptable for 
the purpose of assigning chemical contaminant ratings.  A detailed discussion on the QA results are provided 
in Assessment of Metals and PAH in Sediments from Stormwater Discharges and Creeks 2007 Sampling 
Program (Gormican, 2008) and Assessment of Metals and PAH in Sediments from Stormwater Discharges 
and Creeks 2008 Sampling Program (Gormican, 2009). 

4.2 Source Investigations  

In 2007 and 2008, the JdF EA stormwater monitoring program continued to work towards identifying sources 
of fecal coliform contamination.  On September 28, 2007, a source investigation was carried out for discharge 
2807 (Defiance Creek on Cerantes Road; Appendix A, Figure 25) due to a high fecal coliform count July 2006 
(1,100 FC/100 mL).  Five upstream samples were analyzed for fecal coliform levels.  The counts were below 
the provincial guideline (200 FC/100 mL) and ranged from 0-160 FC/100 mL.  Two samples collected for BST 
analysis to differentiate between human and non-human sources of contamination, were not analyzed due to 
low fecal coliform counts.  The results of the investigation and subsequent discharge sampling suggest that 
the fecal coliform contamination has been reduced: discharge sampling for 2807 in 2007 and 2008 (winter and 
summer) resulted in low fecal coliform counts (30, 80, 80 and 60 FC/100 mL, respectively).  If this discharge 
has a high fecal coliform count in the future, source investigations will resume. 
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Table 4. Concentrations of Metals and PAH in Discharge Sediments, Juan de Fuca Electoral Area, 2001 to 2008 

Contaminant Arsenic Cadmium Chromium Copper Lead Mercury Silver Zinc LPAH HPAH 

MSQG (μg/g) 57 5.1 260 390 450 0.41 6.1 410 5.2 12 
CRD 

Discharge # 
Date 

Sampled Concentration in Sediment (μg/g) 

2002 03-10-01 2.90 0.20 44.00 49.70 8.00 0.09 0.20 245.00 0.60 0.90 
2002 24-06-02 3.35 0.07 88.25 41.63 4.00 0.01 0.10 93.18 0.12 0.20 
2002 27-08-04 1.60 0.20 29.10 29.70 3.70 0.01 0.10 63.00 0.05 0.09 
2004 07-07-05 5.10 0.53 40.40 41.50 58.60 0.09 0.13 146.00 0.04 0.26 
2004 11-08-06 0.06 0.06 0.14 0.09 0.05 0.12 0.02 0.21 0.02 0.02 
2011 07-07-05 3.30 0.20 35.60 32.00 4.80 0.02 0.10 52.00 0.05 0.01 
2011 10-09-08 6.5 0.4 64 69 20 0.08 0.2 354 0.1 0.2 
2401 02-08-02 4.25 0.18 46.00 61.20 16.50 0.03 0.10 187.50 0.07 0.19 
2401 27-08-04 2.93 0.23 29.87 49.27 21.73 0.03 0.10 294.33 0.06 0.19 
2406 21-07-03 3.63 <0.05 40.70 32.30 4.00 0.03 <0.1 72.30 0.06 0.27 
2407 30-07-07 9.5 0.6 33 92 17 0.10 0.2 394 0.1 0.3 
2407 10-09-08 0.5 0.1 3 5 2 0.01 0.1 19 0.0 0.1 
2605 29-06-05 1.10 0.20 22.70 23.60 1.60 0.01 0.10 44.00 0.15 0.67 
2704 24-08-01 2.00 0.09 42.00 25.35 4.00 0.01 0.10 33.95 0.06 0.09 
2704 24-06-02 1.10 0.05 62.00 57.80 2.00 0.01 0.10 45.70 0.12 0.20 

2701-1 24-08-01 1.40 0.10 87.00 288.00 28.00 0.03 0.10 90.60 0.17 1.62 
2701-1 21-07-03 1.29 0.05 54.60 352.00 3.00 0.01 <0.1 55.40 0.05 0.05 
2701-1 27-08-04 2.10 0.20 32.10 119.00 3.00 0.01 0.10 46.00 0.05 0.22 
2701-1 14-07-06 0.04 0.04 0.13 0.23 0.01 0.02 0.02 0.11 0.01 0.03 
2804 30-07-07 8.2 0.5 42 56 80 0.08 0.1 209 0.1 0.3 
2804 30-09-08 25.1 0.5 30 27 42 0.07 0.1 200 0.0 0.1 
2807 21-07-03 4.39 <0.05 29.80 39.50 5.00 0.01 <0.1 56.20 0.09 0.50 
2807 14-07-06 0.08 0.04 0.09 0.09 0.01 0.02 0.02 0.10 0.02 0.02 

 
All sediment sampling results for 2001–2008 are shown for comparison. 
MSQG = Marine Sediment Quality Guidelines  
Shading indicates value is equal to or greater than 75% of the MSQG (see Section 2.2) 
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Table 5. Toxic Equivalent Units (TEU) for Metals and PAH in Discharge Sediments, Juan de Fuca Electoral Area, 2001 to 2008 

Contaminant Arsenic Cadmium Chromium Copper Lead Mercury Silver Zinc LPAH HPAH 
TEU Contaminant 

Rating CRD 
Discharge # 

Date 
sampled Concentration / Guideline (MSQG) 

2002 01-10-03 0.05 0.04 0.17 0.13 0.02 0.22 0.03 0.60 0.12 0.08 1.44 Moderate 
2002 24-06-02 0.06 0.01 0.34 0.11 0.01 0.03 0.02 0.23 0.02 0.02 0.84 Low 
2002 27-08-04 0.03 0.04 0.11 0.08 0.01 0.02 0.02 0.15 0.01 0.01 0.48 Low 
2004 07-07-05 0.09 0.10 0.16 0.11 0.13 0.23 0.02 0.36 0.01 0.02 1.23 Moderate 
2004 11-08-06 0.06 0.06 0.14 0.09 0.05 0.12 0.02 0.21 0.02 0.02 0.79 Low 
2011 07-07-05 0.06 0.04 0.14 0.08 0.01 0.05 0.02 0.13 0.01 0.00 0.54 Low 
2011 10-09-08 0.11 0.07 0.25 0.18 0.04 0.19 0.04 0.86 0.01 0.01 1.76 High 
2401 02-08-02 0.07 0.04 0.18 0.16 0.04 0.06 0.02 0.46 0.01 0.02 1.06 Moderate 
2401 27-08-04 0.05 0.05 0.11 0.13 0.05 0.07 0.02 0.72 0.01 0.02 1.23 Moderate 
2406 21-07-03 0.06 0.01 0.16 0.08 0.01 0.06 0.02 0.18 0.01 0.02 0.61 Low 
2407 30-07-07 0.17 0.11 0.13 0.24 0.04 0.24 0.02 0.96 0.03 0.02 1.95 High 
2407 10-09-08 0.01 0.01 0.01 0.01 0.00 0.01 0.02 0.05 0.01 0.01 0.14 Low 
2605 29-06-05 0.02 0.04 0.09 0.06 0.00 0.02 0.02 0.11 0.03 0.06 0.45 Low 

2701-1 24-08-01 0.02 0.02 0.33 0.74 0.06 0.07 0.02 0.22 0.03 0.14 1.66 Moderate 
2701-1 21-07-03 0.02 0.01 0.21 0.90 0.01 0.01 0.02 0.14 0.01 0.00 1.33 High 
2701-1 27-08-04 0.04 0.04 0.12 0.31 0.01 0.02 0.02 0.11 0.01 0.02 0.70 Low 
2701-1 14-07-06 0.04 0.04 0.13 0.23 0.01 0.02 0.02 0.11 0.01 0.03 0.64 Low 
2704 24-08-01 0.04 0.02 0.16 0.07 0.01 0.01 0.02 0.08 0.01 0.01 0.42 Low 
2704 24-06-02 0.02 0.01 0.24 0.15 0.00 0.01 0.02 0.11 0.02 0.02 0.60 Low 
2804 30-07-07 0.14 0.09 0.16 0.14 0.18 0.18 0.02 0.51 0.02 0.03 1.47 Moderate 
2804 30-09-08 0.44 0.09 0.12 0.07 0.09 0.17 0.02 0.49 0.01 0.01 1.51 Moderate 
2807 21-07-03 0.08 0.01 0.11 0.10 0.01 0.03 0.02 0.14 0.02 0.04 0.56 Low 
2807 14-07-06 0.08 0.04 0.09 0.09 0.01 0.02 0.02 0.10 0.02 0.02 0.49 Low 

 
All sediment sampling results for 2001–2008 are shown for comparison. 
MSQG = Marine Sediment Quality Guidelines  
TEU = Toxic Equivalent Unit; refer to Section 2.2 for calculation of TEU 
Shading and bolding indicates value is equal to or greater than 75% of the MSQG (see Section 2.2) 
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Table 6. Summary of Ratings for Environmental Concern, Juan de Fuca Electoral Area, 2001 to 2008 

CRD 
Discharge 
Number 

Appendix A 
Figure 

Number 

Contaminant Rating 
Comments and Recommendations 

2001 2002 2003 2004 2005 2006 2007 2008 

2002 17 Moderate Low - Low - -   • Rated low in 2002 and 2004.  Rated moderate in 2001 due to slightly elevated zinc.  
• Sample in 2009 to monitor for change. 

2004 16 - - - - Moderate Low   • Rated moderate in 2005 due to slightly elevated zinc.  Rated low in 2006.  
• Sample in 2008 to confirm rating. 

2011 14 - - - - Low -  High • Rated low in 2005.  Re-sampled in 2008 to confirm rating.  Rated high due to elevated levels of zinc. 

2401 19 - Moderate - Moderate - -   • Rated moderate in 2002 and 2004 due to slightly elevated zinc.   
• Sample in 2010 to monitor for change. 

2406 19 - - Low - - -   • Rated low in 2003.   
• Sample in 2010 to confirm rating. 

2407 19 - - - - - - High Low • Rated high in 2007 due to high levels of zinc.  Rated low in 2008.   
• Sample in 2009 to confirm rating. 

2605 20 - - - - Low -   • Rated low in 2005.  
• Sample in 2009 to confirm rating. 

2701-1 22 Moderate - High Low - Low   
• Rated low in 2004 and 2006.  Rated high in 2003 due to elevated copper and moderate in 2001 due to 

slightly elevated copper.   
• Sample in 2009 to confirm rating. 

2704 23 Low Low - - - -   • Rated low in 2002 and 2001.   
• Sample in 2010 to monitor for change. 

2804 24 - - - - - - Moderate Moderate 
• Rated moderate in 2007 due to high PAH.  Rated moderate in 2008 due to cumulative concentration 

levels.   
• Resample in 2011 to monitor for change. 

2807 25 - - Low - - Low   • Rated low in 2003 and 2006.   
• Sample in 2011 to confirm rating. 

 
All contaminant ratings for 2001–2006 are shown  
“-“ indicates discharge was not rated  
TEU = Toxic Equivalent Unit; refer to Section 2.2 for calculation of TEU 
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Table 7. Habitat Ratings for Discharges Sampled from 2001–2008 

CRD Discharge 
Number 

Habitat 
Sensitivity Rating 

(a) 

Flow Rating 
(b) 

Flushing Rating 
(c) 

Habitat Rating 
(a + b + c) 

2002 3 0.5 1.5 High 
2004 3 0.5 0.5 Moderate 
2011 2 0.5 1 Moderate 
2401 3 0.5 0.5 Moderate 
2406 3 0.5 0.5 Moderate 
2407 3 0.5 0.5 Moderate 
2605 1 1 0.5 Low 

2701-1 3 0.5 1.5 High 
2704 3 1.0 1.5 High 
2804 3 0.5 1.0 Moderate 
2807 3 1.0 0.5 Moderate 
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4.3 Marine Surface Water Monitoring 

Sooke Inlet, Harbour and Basin marine water quality continues to be a high priority for the JdF EA and the 
District of Sooke.  Fecal coliform contamination entering the marine environment is generally transmitted 
through stormwater flows.  In 2007 and 2008, surface water sampling was carried out in Sooke Inlet, Harbour 
and Basin to determine nearshore and overall fecal coliform levels.  The 28 monitoring stations are evenly 
distributed throughout the three water bodies (Figure 3).  Many of the sampling stations were chosen due to 
their close proximity to stormwater flows, shellfish beds or environmentally sensitive areas. 

Table 5 provides the 2007 and 2008 winter and summer nearshore surface water sampling results in Sooke 
Inlet, Harbour and Basin.  Samples were collected from all 28 stations in winter and summer of 2007 and 2008 
(total of 112 samples and four duplicates). Results of the 2007 and 2008 sampling are summarized below: 

• Overall fecal coliform concentrations were low: geometric means were below the SHWP guideline 
(200 FC/100 mL) and the EC shellfish harvesting standard (14 FC/100 mL) in both seasons.  The 
winter and summer geometric means were 3 and 4 FC/100 mL, respectively in 2007 and 3 and 9 
FC/100 mL, respectively in 2008. 

• There were no exceedences of the SHWP guideline at any of the stations in both years.  

• There were no exceedences of the EC shellfish harvesting standard in winter of 2007.  

• There were two exceedences of the shellfish harvesting standard in winter 2008 (Stations 4 and 10) 

• Exceedences of the shellfish harvesting standard in the summers occurred at five stations in 2007 
(Stations 20, 22, 23, 24 and 25) and seven stations in 2008 (Stations 2, 4, 20, 22, 23, 24 and 25).   

The following is a discussion of the possible sources for these exceedences: 

• Station 2, 4 and 10 are located near stormwater discharges (2002, 2005 and 2025 respectively).  These 
discharges may carry runoff from a variety of sources including failing onsite sewage treatment systems 
and agricultural runoff.  Therefore, sources of fecal coliform contamination may be human, bird or animal. 
No additional investigations are planned at this time.   

• Station 20 is located near the Sooke River (discharge 2043).  This river has a large catchment area with 
high flows.  The land use in the catchment area includes residential with septic tank and fields and 
agriculture.  A sample from this station tested positive for human bacteria during the summer of 2006.  
Therefore, fecal coliform contamination may be due to failing onsite sewage disposal systems. 
Additionally, large numbers of seagulls were noted to be present in the nearby vicinity when sampling was 
conducted.   

• Stations 22 and 23 are located near the more developed area of the District of Sooke. Human bacteria 
have been identified as a source of contamination at these stations likely due to failing septic tank and 
fields.  Marine contamination at station 23 is likely related to high fecal coliform counts from nearby 
discharge 2051 (near 6647 Sooke road).  This area was recently sewered and preliminary data suggests 
that fecal coliform contamination in stormwater flows appears to have been reduced since the sewage 
treatment plant and conveyance system was constructed, however, not all properties had connected to 
the system at the time of sampling in 2007 and 2008.   

• Stations 24 and 25 are located near the more developed area of the District of Sooke. Fecal coliform 
sources have not been confirmed; however, due to the location, sources of elevated fecal coliforms are 
likely humans, birds or boat wastewater.   

Comparison of sample results for marine stations located in the centre of Sooke Inlet, Harbour and Basin with 
nearshore marine stations indicates that, in general, nearshore fecal coliform results are higher than those 
collected from centerline stations.  Marine fecal coliform levels associated with stormwater discharges 
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Table 9. Environment Canada’s Marine Fecal Coliform Data for Sooke Inlet, Harbour and Basin 
(1999 to 2009) 

Sector Description Station No. Samples 
>14 FC/100 mL 

No. Samples 
>43 FC/100 mL 

Frequency (%) 
>43 FC/100 mL 

SK01 Sooke River Estuary 

SK011 1 1 7 
SK034 2 0 0 
SK035 0 1 7 
SK040 1 0 0 
SK045 1 2 13 

SK02 
 

Sooke Basin 
 

SK015 2 2 13 
SK017 1 1 7 
SK023 2 1 7 
SK024 1 0 0 
SK025 1 1 7 
SK057 0 0 0 
SK059 0 1 7 
SK060 1 1 7 
SK062 2 0 0 
SK063 2 0 0 
SK067 2 1 7 
SK071 0 0 0 
SK072 0 0 0 

SK03 Hutchison Cove SK043 2 0 0 
SK073 1 1 7 

SK04 Roche Cove SK026 1 2 13 

SK05 Anderson Cove SK018 0 2 13 
SK020 2 1 13 

 
Data are for previous 15 samples collected at each station and spans from 1999 to 2009. 
Bolded values exceed the shellfish standard:  >10% of the samples have >43 FC/100mL. 

Table 10. Environment Canada’s Marine Fecal Coliform Data in Saanich Inlet (1997 to 2009) 

Sector Description Station No. Samples 
>14 FC/100 mL 

No. Samples 
>43 FC/100 mL 

Frequency (%)  
>43 FC/100 mL 

SA01 Patricia Bay/Coles Bay 

SA016 1 1 7 
SA017 2 2 13 
SA018 2 2 13 
SA019 2 2 13 
SA020 3 1 7 
SA033 5 2 13 
SA034 1 1 7 
SA037 2 3 20 
SA151 4 1 7 
SA152 2 4 28 
SA153 5 0 0 

SA06 Brentwood Bay North 

SA041 2 6 40 
SA043 2 4 28 
SA044 3 3 20 
SA045 3 1 7 

SA10 Saanich North SA014 3 2 13 

 
Data are for previous 15 samples collected at each station and spans from 1997 to 2009.  
Bolded values exceed the shellfish standard:  >10% of the samples have >43 FC/100mL. 
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4.5 Significant Watercourse Monitoring 

In 2007 and 2008, ten watercourses, including Hunden, Barnes and Doerr creeks and seven unnamed 
watercourses, were visited (shown in Figure 5).  These creeks were monitored at the point of discharge twice 
each year; once in the winter and once in the summer.  Monitoring data is provided in Appendix E.  Monitoring 
of significant watercourses entering the Sooke Harbour and Basin along the JdF EA coastline was conducted 
in order to make the following assessments: 

• whether adverse effects may be occurring to fish and other aquatic life 
• the contribution of contaminants from each jurisdiction 
• whether the health of watercourses is changing over time 

Water quality data were compared to the BC Ministry of Environment (MOE) guidelines for protection of 
freshwater aquatic life (www.env.gov.bc.ca/wat/wq/wq_guidelines.html#approved).  Fecal coliform counts were 
compared to the MOE guideline for human health protection from recreational shellfish harvesting (there is no 
guideline for the protection of aquatic life).  Nitrate-nitrogen and phosphorus concentrations were compared to 
the Canadian Council of Ministers of the Environment (CCME) Guidelines for protection of freshwater aquatic 
life (http://www.ccme.ca/publications/ceqg_rcqe.html).  The guidelines are summarized in Table 4.  A 
comparison to guidelines was used to evaluate the following:  

Table 11. Water Quality Guidelines Used to Assess Significant Watercourses 

Parameter 
British Columbia 
Approved Water 

Quality Guidelines 

CCME Water Quality 
Guidelines  

Stormwater, Harbours 
and Watersheds 

Program Guidelines 
Fecal Coliform 14 FC/100 mL 1   na 2 200 FC/100 mL 3 
Temperature 19oC 4 na na 
pH 6.5 to 9.0 pH units na na 
Dissolved Oxygen 5 mg/L 5 na na 
Specific Conductance na 6 na na 
Turbidity 8 NTU 7 na na 
Nitrate 8 na 2.95 mg/L NO3-N na 
Phosphorus 9 na 0.035 to 0.1 mg/L P na 

 

1. BC MOE shellfish harvesting guideline:  Based on a minimum of five samples collected over 30 days, the median fecal coliform 
concentration should not exceed 14 FC/100 mL.  SHWP compares single values to this guideline. 

2. na = not applicable:  CCME guidelines were adopted when provincial guidelines were unavailable. 
3. Guideline for Canadian Recreational Water Quality for human health protection from primary contact (e.g. swimming, kayaking):  The 

30-day log mean must not exceed 200 FC/100 mL. 
4. Maximum daily water temperature for streams with unknown fish distribution 
5. Minimum dissolved oxygen levels for the protection of freshwater aquatic life 
6. Due to high variability, MOE has not developed a guideline for aquatic life protection; natural levels range from 50 to 1500 µS/cm. 
7. for watercourses with ambient levels below 80 Nephelometric Turbidity Units (NTU) 
8. Expressed as nitrate-nitrogen (NO3-N) 
9. Phosphorous eutrophication trigger range 

Water quality results and characterization information for each watercourse are summarized below.  All 
watercourses were dry during the summer visits with the exception of Hunden Creek; therefore, water quality 
data for the 2007 and 2008 sampling period are mainly reflective of winter conditions.  The characterization 
information, including catchment areas, land use and fish populations is from Prioritization of Significant 
Watersheds Draining to Sooke Bay, Sooke Inlet, Sooke Harbour and Sooke Basin  (SHIP Environmental 
Consultants Ltd., 1999).   

HUNDEN CREEK—CRD DISCHARGE 2002 (JURISDICTION:  JDF EA) 

Hunden Creek has a 0.6 km2 watershed draining from Mt. Maguire.  The upper watershed lies within a regional 
park, while the lower watershed is mainly residential land use.  No known fish populations are present and no 
known stewardship groups are working in the catchment area.  In 2007–2008, water quality data was only 
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collected during the winter of the aforementioned years; the creek was not flowing during both the 2007 and 
2008 summer visits.  All water quality measurements were of acceptable levels.  

Six of the twelve fecal coliform samples collected from this watercourse since 2000 exceeded the provincial 
guideline.  The measurements were 200 FC/100 mL in 2000, 160 FC/100 mL in 2001 and 130 and 
50 FC/100 mL in 2002, 40 FC/100 mL in the winter of 2005 and 60 FC/100 mL in the summer of 2005.  The 
measurement in 2000 (200 FC/100 mL) was equal to the SHWP guideline while the other samples were below 
that guideline. 

UNNAMED CREEK #1—CRD DISCHARGE 2011 (JURISDICTION:  JDF EA) 

The unnamed creek #1 catchment area (0.37 km2) consists of regional park land in the upper watershed and 
marsh near the mouth of the creek.  No known fish populations are present and no known stewardship groups 
are working in the catchment area.  In 2007–2008, water quality data were collected in the winter seasons; the 
creek was not flowing during the summer visits.  All water quality measurements were of acceptable levels 
with the exception of the phosphorous measurement; 0.21 mg/L P was outside the eutrophication trigger 
range. 

Since 2000, four of the nine fecal coliform samples were above the provincial guideline.  The measurements 
were 80 FC/100 mL in 2000, 202 FC/100mL in 2001, and 20 FC/100 mL in both 2004 and 2005. 

UNNAMED CREEK #2—CRD DISCHARGE 2013 (JURISDICTION:  JDF EA) 

The unnamed creek #2 catchment area (0.5 km2) consists of regional park land in the upper watershed and 
residential land use in the lower watershed.  No known fish populations are present in this watercourse and no 
known stewardship groups are working in the catchment area.  In 2007–2008, water quality data were 
collected in the winter seasons; the creek was not flowing during the summer visits.  All water quality 
measurements were of acceptable levels. 

Since 2000, only two of the eight fecal coliform samples taken have exceeded the provincial guideline.  The 
measurements were 23 FC/100 mL in 2001 and 50 FC/100 mL in 2005. 

UNNAMED CREEK #3—CRD DISCHARGE 2016 (JURISDICTION:  JDF EA) 

Land use within the catchment area of unnamed creek #3 (0.7 km2) consists mainly of regional park land with 
rural residential properties in the lower watershed.  No known fish populations are present in this watercourse 
and no known stewardship groups are currently working in the catchment area.  In 2007–2008, water quality 
data were collected in the winter seasons; the creek was not flowing during the summer visits.  All water 
quality measurements were of acceptable levels.   

UNNAMED CREEK #4—CRD DISCHARGE 2020 (JURISDICTION:  JDF EA) 

Unnamed creek #4 has a catchment area of 0.56 km2.  This creek flows from regional park land in the upper 
watershed, through rural residential land, back into regional park land in the lower watershed.  No known fish 
populations are present in this watercourse and no known stewardship groups are currently working in the 
catchment area.  In 2007–2008, water quality data were collected in the winter seasons; the creek was not 
flowing during the summer visits.  All water quality measurements were of acceptable levels with the exception 
of one fecal coliform count of 30 FC/100 mL in the winter of 2007.  One other fecal coliform sample taken 
since 2000 (60 FC/100 mL) exceeded the provincial guideline. 

BARNES CREEK—CRD DISCHARGE 2021 (JURISDICTION:  JDF EA) 

Land use within the catchment area of Barnes Creek (2.6 km2) includes regional park, rural residences and 
agriculture.  Cutthroat trout have been observed in this watercourse and Coho salmon may also be present.  
No known stewardship groups are active within the catchment area.  In 2007–2008, water quality data were 
collected in the winter seasons; and during the summer of 2007. 
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All water quality measurements were of acceptable levels with the exception of dissolved oxygen, turbidity and 
the phosphorus measurement taken in the summer of 2007.  The dissolved oxygen measurement of 5.77 
mg/L was slightly below the provincial guideline.  The turbidity measurement was 35.40 NTU; the provincial 
guideline is 8 NTU.  The phosphorus measurement 0.15 mg/L was outside the range of 0.035 to 0.1 mg/L. 

From 2000, only two of the nine fecal coliform samples were above the provincial guideline, both having fecal 
coliform counts of 20 FC/100 mL in 2003 and 2006.  

UNNAMED CREEK #5—CRD DISCHARGE 2022 (JURISDICTION:  JDF EA) 

Land use within the catchment area of unnamed creek #5 (0.62 km2) consists of rural residences and 
agriculture.  This watercourse drains from a large wetland area in the upper watershed.  No known fish 
populations are present in this watercourse and no known stewardship groups are active in the catchment 
area.  In 2007–2008, water quality was measured in the winter seasons; the creek was not flowing during the 
summer visits. 

All water quality measurements were of acceptable levels with the exception of fecal coliforms and turbidity.  
The fecal coliform count in the winter of 2007 and 2008 was 30 FC/100mL and 20 FC/100 mL respectively, 
slightly exceeding the provincial guideline (14 FC/100mL), but not the SHWP guideline (200 FC/100mL).  The 
turbidity measurements in the winter of 2007 and 2008 were 11.10 NTU and 15.20 NTU, above the provincial 
guideline of 8 NTU. 

From 2000, five of the seven fecal coliform samples have exceeded the provincial guideline.  Counts were 40 
FC/100 mL in 2005, 30 FC/100 mL in 2002 and 2007 and 20 FC/100 mL in 2003 and 2008.  

UNNAMED CREEK #6—CRD DISCHARGE 2024 (JURISDICTION:  JDF EA) 

Land use within the catchment area of unnamed creek #6 (0.62 km2) consists of rural residences and 
agriculture.  This watercourse drains from a large wetland area in the upper watershed.  No known fish 
populations are present in this watercourse and no known stewardship groups are active in the catchment 
area.  In 2007–2008, water quality was measured in the winter seasons; the creek was not flowing during the 
summer visits.  Measurements in this watercourse were within acceptable levels in 2007 and 2008. 

DOERR CREEK—CRD DISCHARGE 2025 (JURISDICTION:  JDF EA) 

Doerr Creek has a catchment area of 1.4 km2.  This watercourse drains from a reservoir which provides a local 
water supply.  Land use consists of rural residential property.  No known fish populations are present in this 
watercourse and no known stewardship groups are currently working in the catchment area.  In 2007–2008, 
water quality data were collected in the winter seasons; the creek was not flowing during the summer visits.  
All water quality measurements were of acceptable levels. 

From 2000, two of the nine fecal coliform samples—20 and 30 FC/100 mL in 2000 and 2002, respectively—
were above the provincial guideline (14 FC/100mL), but not the SHWP guideline (200 FC/100mL). 

UNNAMED CREEK #7—CRD DISCHARGE 2026 (JURISDICTION:  JDF EA) 

This creek has a catchment area of 0.5km2 and drains into Sooke Basin near the mouth of Doerr Creek.  Land 
use consists of rural residential property.  It is not known if fish populations are present; however, the stream 
appears to have the potential to support fish.  No known stewardship groups are currently working in the 
catchment area.  In 2007–2008, water quality data were collected in the winter seasons; the creek was not 
flowing during the summer visits.  All water quality measurements were of acceptable levels. 

Since 2000, only one of the six fecal coliform samples was above the provincial guideline, having a 
measurement of 40 FC/100 mL.   
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In general, water quality of the watercourses monitored in 2007 and 2008 was good.  Temperature, 
conductance, turbidity, dissolved oxygen and nitrogen data for JdF EA watercourses were within acceptable 
levels.  One or more measurements were outside the guidelines for fecal coliforms, turbidity, and phosphorus. 
 The elevated fecal coliform and phosphorus concentrations are likely the result of septic field overflows or 
domestic animal or wildlife feces entering stormwater flows.  Both phosphorous and fecal coliform 
concentrations in watersheds tend to increase from the upper reaches to the point of discharge to marine 
waters.  Once in the marine environment, adverse effects can occur, such as algal blooms and shellfish 
closures.  The following is a discussion of the parameters in which exceedences occurred. 

FECAL COLIFORMS  

In 2007 and 2008, fecal coliform counts did not exceed the SHWP guideline in the streams, but were above 
the MOE guideline for shellfish consumption in two watercourses (unnamed creeks #4 and #5).  The 
concentrations in those watercourses ranged from 20 to 30 FC/100mL.  Annual variability was observed in the 
fecal coliform data.  This may have been caused by changes in precipitation levels.  When precipitation levels 
increase, septic fields can become saturated and overflow and domestic animal or wildlife feces can enter 
stormwater flows through groundwater. However, high precipitation levels can also decrease fecal coliform 
levels by dilution.  Fecal coliform levels in watersheds tend to increase from the upper reaches to the point of 
discharge to marine waters.  This, in part, reflects the cumulative exposure of fecal coliform bacteria in the 
flow. 

TURBIDITY 

High turbidity measurements can have a negative impact on spawning beds, smother benthic habitat, clog or 
damage sensitive gill structures and potentially interfere with feeding patterns of aquatic organisms.  Turbidity 
measurements exceeded the provincial guideline (8 NTU) in two of the watercourses (Barnes Creek; 2021 and 
unnamed creek #5). The highest turbidity measurement was in Barnes Creek in September of 2007 (35.40 
NTU), however the 2008 measurement was low (1.87 NTU).  The exceedences in unnamed creek #5 occurred 
in the wet seasons of 2007 and 2008 and concentrations were 11.10 NTU and 15.2 NTU, respectively. 

PHOSPHORUS 

Elevated phosphorus levels can lead to oxygen depletion and algal blooms including red tide in marine water. 
Phosphorus concentrations exceeded the upper level of the CCME trigger range for eutrophication in two 
creeks (Barnes and unnamed creek #1).  Concentrations of phosphorus in these creeks were 0.15 to 0.21 
mg/L.  Elevated phosphorus concentrations are likely due to agriculture practices and failing septic systems in 
JdF EA.   

The Monitoring of Significant Watercourses program will be updated as changes in land use and other relevant 
information occur.  Continued monitoring is required to properly assess water quality for these watercourses. 
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5.0  CONCLUSIONS 

5.1 Public Health Concerns 

During the 2007–2008 stormwater sampling survey, a total of 60 stormwater discharges (40 in 2007 and 20 in 
2008) were visited, sampled and assessed for public health concern.   

The 2007 public health concern ratings for the stormwater discharges were as follows: 

• two discharges were rated high 
 2407 (near 8177 West Coast Road) 
 2702 (west of Jordan River) 

• two were rated moderate 
 2300 (foot of Kemp Lake Road) 
 2401 (8177 West Coast Road) 

• 36 were rated low 

The 2008 public health concern ratings for the stormwater discharges were as follows:  

• two discharges were rated moderate 
 2401 (8177 West Coast Road) 
 2407 (near 8177 West Coast Rd) 

• 18 discharges were rated low 

5.2 Environmental Concerns 

In 2007 and 2008, the SHWP continued with sampling and analysis of chemical contaminants in storm drains. 
Of the three discharges sampled, discharge 2804 was rated moderate in both 2007 and 2008, discharge 2407 
was rated high in 2007 and low in 2008 and discharge 2011 was rated high in 2008.  

5.3 Source Investigations  

In 2007 and 2008, CRD staff carried out upstream sampling investigations within the catchment area of 
discharge 2807 (behind the port Renfrew Hotel on Cerantes Road) due to high fecal coliform measurements.  
During the investigation of upstream sampling sites, fecal coliform counts were below the provincial guideline 
and counts were not high enough to justify BST analysis.  Results of the investigation and subsequent 
discharge sampling suggest that the fecal coliform contamination has been reduced.  If this discharge is rated 
high again, source investigations will resume.   

SHWP staff will continue to work cooperatively with the jurisdictions involved to reduce fecal coliform 
contamination of stormwater.  Source investigations will continue to be undertaken for discharges with high or 
elevated fecal coliform counts in the future.   

 
5.4 Significant Watercourse Monitoring  

All watercourses were dry during the summer visits with the exception of Barnes Creek; therefore, water 
quality data for 2007 and 2008 is reflective of winter conditions.  In general, the water quality of the JdF 
watercourses that enter Sooke Inlet, Harbour and Basin was good.  Temperature, conductance, dissolved 
oxygen and nitrogen were of acceptable levels in all watercourses.  Exceedences of the guidelines occurred 
for fecal coliforms, turbidity and phosphorous measurements. The following exceedences were observed: 
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• Fecal coliform concentrations did not exceed the SHWP guideline (200 FC/100 mL), but were above the 
provincial guideline (14 FC/100 mL) in two creeks (unnamed creeks #4 and #5).  Concentrations ranged 
from 20 to 30 FC/100mL. 

• Phosphorus concentrations exceeded the upper level of the CCME trigger range for eutrophication (0,1 
mg/L) in two creeks (Barnes Creek and unnamed creek #1).  Concentrations range from 0.15 to 0.21 
mg/L. 

• Turbidity measurements were above the provincial guideline (8 NTU) in two creeks (Barnes Creek and 
unnamed creek #5).  Concentrations ranged from 11.10 to 35.40 NTU. 

The elevated fecal coliform and phosphorus concentrations are likely the result of septic field overflows or 
domestic animal or wildlife feces entering stormwater flows.  Both phosphorous and fecal coliform 
concentrations in watersheds tend to increase from the upper reaches to the point of discharge to marine 
waters.  Once in the marine environment, adverse effects can occur, such as algal blooms and shellfish 
contamination.  

The Monitoring of Significant Watercourses program will be updated as changes in land use and other relevant 
information occur.  Continued monitoring is required to properly assess water quality for these watercourses. 

5.5 Marine Surface Water Monitoring 

Concern for the health of marine waters in Sooke Inlet, Harbour and Basin is high.  To address these 
concerns, CRD staff carried out a marine surface water sampling program to monitor fecal coliform levels in 
these water bodies.  Fecal coliforms were measured in 28 marine stations in each of the dry and wet seasons 
of 2007 and 2008 and results were compared to guidelines.  Widespread marine contamination was not found, 
however, elevated fecal coliforms were measured nearshore in the vicinity of stormwater flows leaving the 
more populated areas of the district of Sooke.  All fecal coliform concentrations measured in the winter and 
summer of 2007 and 2008 were below the SHWP guideline (200 FC/100 mL).  The majority of the 
measurements were below the EC shellfish harvesting standard (14 FC/100 mL), with the exception of five 
measurements in summer of 2007 (Stations 20, 22, 23, 24 and 25), two measurements during the winter of 
2008 (Stations 4 and 10) and seven measurements during summer of 2008 (Stations 2, 4, 20, 22, 23, 24 and 
25).   

The primary methods of transmitting fecal coliform bacteria to land-based stormwater flows and the marine 
environment have been identified below: 

• failing septic tanks and fields 
• problems with municipal sewage collection systems 
• poor agricultural practices 
• sewage discharges from vessels 
• non-point source pollution (i.e., recreational vehicle discharges, animals and birds) 
 
Stations 22, 23 and 24 are located near the more developed area of Sooke.  Human fecal bacteria have been 
identified in stations 23 and 24 likely from failing septic tanks and fields. This area was recently sewered and 
preliminary data suggests that fecal coliform contamination in stormwater flows appears to have been reduced 
since the sewage treatment plant and conveyance system was constructed, however, not all properties had 
connected to the system at the time of sampling in 2007 and 2008.   
 
Most shellfish beds in Sooke Inlet, Harbour and Basin are presently closed to recreational harvesting.  Many of 
these closures are based on elevated fecal coliform levels related to stormwater discharges that flow to the 
marine receiving environment.  It is anticipated that as remaining properties become connected to the sewer 
system, contamination of stormwater flows and the marine environment will be further reduced. 
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5.6 Special Projects 

During the past several years, the CRD SHWP has undertaken a number of special projects related to 
reducing or eliminating contaminants in watercourses and improving stormwater quality in the region.  This 
section discusses some of the main projects undertaken that could be used by the JDF EA to protect 
stormwater quality within the jurisdiction.  

5.6.1 Data Collection for Sooke Inlet, Harbour Basin Water Quality Objective Development 

In 2008, SHWP staff worked in partnership with Ministry of Environment (MOE) Environmental Protection 
Division (EPD), Environment Canada (EC) and Camosun College to collect data for development of marine 
water quality objectives (WQO) for Sooke Inlet, Harbour and Basin.  The WQO is intended to provide 
protection for the shellfish resources of the marine areas as this water use was identified as the most 
sensitive.  Thus, protecting the shellfish resources will protect all other water uses in the area.  SHWP staff 
assisted in collection of fecal coliform and Enterococci data for objective development as bacteriological levels 
were identified as the parameter of greatest concern in Sooke Inlet, Harbour and Basin.  

5.6.2 Natural Areas Atlas 

The Natural Areas Atlas is a comprehensive, web-based information tool about natural areas in the CRD.  It is 
meant for use by anyone interested or involved in land use planning or stewardship in the region.  The goal of 
the atlas is to promote and aid in well-informed land use decision making.  This will, in turn, have positive, 
long-term effects on the protection and restoration of natural areas and terrestrial and aquatic habitat in the 
Capital Region. 

Many of the atlas layers were updated in 2008 and the CRD continued to update the viewer with new tools and 
functionality.  New high-resolution orthophotos will be taken in 2009 and, after processing, will be available to 
the public in 2010. 

The atlas contains detailed stream mapping information for several streams (Barnes, Hundan and Doeer 
creeks) in the JdF EA.  This information offers an inventory of stream habitat, including stream position, 
modifications, enhancements, photos and tributaries, all mapped to within five metres.  As well, five 
agriculture-related layers of information have been included.  Users will also find environmentally significant 
landscape information: 

• cadastral and aerial orthophoto base layers 
• road network 
• lakes, rivers, streams and wetlands 
• fish presence 
• fish and wildlife habitats 
• sensitive ecosystem inventory (SEI) polygons 
• important shoreline ecosystems 
• watershed and catchment area boundaries 
• an updated parks layer and protected areas 
• historical extents of Garry Oak ecosystems 
• wells and aquifers 
• civic sites 

The atlas can locate and describe natural areas in relation to property boundaries, road networks and other 
information.  By highlighting the location of important natural areas, the atlas functions as an excellent flagging 
device, informing municipal engineers, planners, developers and environmental groups that further study of a 
proposed development or activity may be required.  The atlas can also provide essential background 
information for tasks such as describing the ecological sensitivity of a property or to compliment land use 
bylaws and official community plans. 
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A major component of this project has been the compilation of assorted datasets from a variety of sources.  
While a large number of environmental datasets that pertain to the CRD exist, they have been previously held 
in different formats and by different organizations.  These organizations range from government agencies such 
as DFO, EC, the provincial Ministry of Sustainable Resource Management and the Ministry of Agriculture, 
Foods and Fisheries to academic and non-governmental organizations.  Gathering these data continues to be 
a large undertaking that involves obtaining permission to use data from numerous proprietary groups (data 
sharing agreements or memorandums of understanding), acquiring the data and putting all of the different 
datasets into a standard format. 

The Natural Areas Atlas is available at the website (http://www.naturalareasatlas.ca).  A tutorial is available to 
familiarize new users with the basic controls.  A help system is also offered to assist users with common tasks 
and more advanced functions. 

5.6.3 Stormwater Source Control 

Stormwater source control is the reduction or elimination of contaminants prior to leaving a site and entering 
the municipal stormwater collection system and is one of the major initiatives currently being undertaken by 
SHWP. 

In an effort to ensure a consistent approach to stormwater contaminant reduction in the CRD and to avoid 
duplication of effort, SHWP staff has been working with member municipalities to develop a Model Storm 
Sewer and Watercourse Bylaw and codes of practice (COP).  These regulatory tools have been made 
available to member municipalities for adoption under their own regulatory framework.  SHWP staff is working 
with electoral areas staff to determine appropriate implementation options within their areas.  Model regulatory 
tools currently available to municipalities include the Model Storm Sewer and Watercourse Protection Bylaw 
(Version 13B) and six model stormwater COP.  Region-wide adoption of these regulatory tools is a key 
component to ensuring a level playing field throughout the CRD with respect to the protection of stormwater.  
As such, the JdF EA is being encouraged to adopt the bylaw and regulatory COP described below. 

Two sector-specific non-regulatory best management practices (BMP) have also been developed and are 
available for region-wide use.  More information regarding the model bylaw, COP and BMP is outlined below: 

5.6.4 Codes of Practice 

COP for the management of stormwater quality are an important tool for the protection of watercourses and 
marine shorelines.  Various business and industry sectors have the potential to pollute stormwater with 
contaminants.  Many businesses currently treat stormwater to remove contamination or use pollution 
prevention practices to keep contaminants from entering stormwater in the first place. 

Nine business sectors have been initially identified and their attendant codes will be developed on a priority 
basis depending upon that business sector’s potential to contaminate stormwater.  SWHP staff is working in 
partnership with EC and the Georgia Basin Action Plan to develop the codes with input from municipal staff 
and stakeholders. 

Six COP are ready for adoption and are as follows: 

1. Code of Practice for Automotive and Parking Lot Operations 
2. Code of Practice for Construction and Development Activities 
3. Code of Practice for Streets and Roads 
4. Code of Practice for Recreation Facilities 
5. Code of Practice for Recycling Operations 
6. Codes of Practice for Outdoor Storage Yard Operations 
 
5.6.5 Best Management Practices 

A BMP is a voluntary strategy for preventing stormwater pollution and often uses the same methods and 
strategies as in a code of practice but without the regulatory mechanism for compliance.  Industry consultation, 
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educational outreach programs and continued feedback as to the effectiveness of the implemented BMP are 
essential components of stormwater source control.  JdF EA businesses not affected by the COP are being 
encouraged to adopt BMP into their regular daily activities to protect local watercourses and the nearshore 
marine environment. 

Two sector-specific BMP which have been completed and are ready for region-wide use are as follows: 

1. Painting without Pollution 
2. Power Washing without Pollution 
 
It is hoped that the JdF EA will actively promote these BMP by making these information sheets available to 
those involved in these two activities.  For those business sectors not identified by SHWP, BMP are available 
from other sources. 

For more information regarding the model bylaw, codes of practice and BMP access the SHWP website at 
www.crd.bc.ca/es/stormwater or contact SHWP staff at stormwater@crd.bc.ca. 

5.6.6 Public Education 

The CRD SHWP includes public education as an important component for reducing contaminants flowing into 
stormwater discharges.  Part of this public education includes promoting the use of BMP by the community.  
BMP are voluntary strategies for preventing stormwater pollution. 

Public education also involves educating community groups on stormwater quality and quantity issues and 
what can be done to reduce or prevent pollution.  In 2008, work began on developing an education and 
outreach strategy that incorporates stormwater quality and quantity issues, as well as restorations and 
protection of watersheds. 

5.6.7 Improving Shellfish Habitat 

Stormwater flows are the major pathway for contaminants from the land to the marine environment.  Sources 
of stormwater pollution can originate from residential, commercial, industrial and agricultural land uses.  
Shellfish beds in the Sooke Inlet, Harbour and Basin and Saanich Inlet are closed for recreational harvesting 
due to bacterial contamination.  Currently, shellfish can be harvested for depuration in these areas with a 
permit from the CFIA or DFO.  The SHWP works toward reducing pollution through discharge and nearshore 
marine sampling, source investigations to identify the where contamination is originating and public education 
to prevent contamination from occurring in the first place.  This work, combined with initiatives such as the 
construction of the District of Sooke community sewer system, may eventually lead to the opening of shellfish 
beds in these water bodies. 
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6.0 RECOMMENDATIONS 

The following recommendations are based on the results of the fecal coliform sampling: 

1. that the Stormwater, Harbours and Watersheds program continues sampling stormwater discharges and 
creeks along the Juan de Fuca Electoral Area coastline to monitor for fecal coliform levels. 

2. that the Stormwater, Harbours and Watersheds program continues working with the Juan de Fuca 
Electoral Area director and Vancouver Island Health Authority staff to identify the sources of elevated fecal 
coliform concentrations in stormwater. 

3. that the Stormwater, Harbours and Watersheds program continues monitoring surface fecal coliform levels 
in Sooke Inlet, Harbour and Basin to track changes in these water bodies over time. 

4. that Bacteria Source Tracking be used during source investigations to assist with the identification of 
sources of contamination. 

ENVIRONMENTAL CONCERNS 

The following recommendations are based on the results of the chemical contaminants survey: 

1. that the Stormwater, Harbours and Watersheds program staff continues to monitor discharges rated high 
or moderate in 2008. 

2. that the Stormwater, Harbours and Watersheds program staff discontinue sampling and analysis at 
discharges where low contaminant levels have been confirmed. 

3. that the Stormwater, Harbours and Watersheds program evaluate the effectiveness of the current 
sediment sampling program and make changes as required to protect watercourses and the nearshore 
marine environment 

STORMWATER SOURCE CONTROL 

1. that the Stormwater, Harbours and Watersheds program staff continues to develop (as required) the 
regulatory framework of bylaws, codes of practice and best management practices for the protection of 
stormwater quality. 

GENERAL 

1. that the Stormwater, Harbours and Watersheds program continues working with community groups and 
others to promote the protection of stormwater quality. 
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