








3.2 Stormwater Discharge Surveys

Concentrations of fecal coliform bacteria are measured to determine public health concern ratings in
samples from stormwater discharges at their point of entry into the marine environment. Appendix B
provides the figures showing the location of all stormwater discharges. A detailed description of
stormwater sampling methods and associated quality assurance and quality control methods is provided
in Appendix E. In addition, discharge sediments are collected and analyzed for concentrations of metals
and organic contaminants. These discharges are rated (low, moderate or high) for environmental
concern. Detailed information on sampling methods and quality assurance procedures are outlined in
Appendix F and Gormican (2009).

3.21 Public Health Concern — Fecal Coliform Sampling

Each year, designated stormwater discharges are visited and evaluated for public health concern. Each
visit includes an estimate of water flow from the discharge and collection of a water sample (if flow is
sufficient) for laboratory analysis of fecal coliform concentrations. Along with information about the public
use of the shoreline each discharge is rated high, moderate or low for public health concern using the
CRD rating system (Section 2.1). The rating system allows prioritization of the discharges, enabling the
jurisdictions involved to better manage limited funds and undertake remedial measures where necessary.

Each year in the District of Sooke, SHWP staff visit the following:

o all discharges between Cooper Cove (discharge 2035) and Whiffin Spit (discharge 2075) regardless
of their public health concern rating to ensure continuous monitoring of the more heavily-developed
area of Sooke

o all stormwater discharges with elevated fecal coliform levels (>500 FC/100 mL during the previous
year) regardless of the public health concern rating2

o stormwater discharges with high or moderate levels of public health concern identified during the
previous year

e significant watercourses because of their potential exposure to contamination, ablitiy to carry large
volumes and the likelihood of people coming into direct contact with these flows

e approximately 20% of the stormwater discharges previously rated low as part of a longer term
strategy to monitor for change

Each discharge was sampled once during wet weather (January to April) and once during dry weather
(June to September) to represent seasonal differences. The discharges were sampled as near to the
point of discharge into the marine environment as possible. Some discharges were followed upstream to
the nearest location where representative samples could be taken in order to avoid contamination not
originating in the discharge (i.e., salt water).

In 2008, a total of 80 stormwater discharges along the District of Sooke coastline were visited and
assessed for public health concern. Fourteen of the samples were collected from creeks and streams at
the point of discharge into the marine environment. In 2007, 80 discharges were visited and assessed for
public health concern as well.

Fecal coliform bacteria are also measured in significant watercourses and in marine surface water,
although this sampling is completed with other objectives (e.g. shellfish monitoring, aquatic life protection.
The fecal coliform concentrations from these waters are compared to the SHWP guideline for the
protection of human health and provincial and federal guidelines for shellfish harvesting and protection of
aquatic life, where applicable (see Section 3.4 and 3.5). Public health concern ratings are not assigned.

2 In 2000, District of Sooke mayor and council requested that all stormwater discharges with elevated fecal coliform levels be
monitored, regardless of the public health concern rating. The District of Sooke sampling program was modified to accommodate
this request by sampling all discharges with fecal coliform counts >500 FC/100 mL during the previous year.
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Appendix B provides the figures showing the location of all stormwater discharges in the survey area.
These provide the most recent public health ratings for each discharge. The water samples were
collected in sterilized sample bottles prepared by the analytical laboratory. Samples were analyzed by
Cantest Ltd. in Victoria. A detailed description of the sampling methods is provided in Appendix E.

3.2.2 Environmental Concern — Contaminant Sampling

Stormwater discharges are evaluated for environmental concern based on the level of contaminants
(eight metals and two groups of hydrocarbons) found in the sediments associated with the stormwater
discharge. Chemical concentrations are compared to the CRD Marine Sediment Quality Guidelines
(MSQG) to obtain a contaminant rating, beginning with a detailed investigation to locate the source(s) of
contamination. Discharges identified as requiring corrective action are prioritized on the basis of
environmental factors including habitat sensitivity, discharge flow rate and the flushing characteristics of
receiving waters.

In 2008, sediment samples were collected from six stormwater discharges for evaluation of environmental
concern. Discharges chosen were located near environmentally sensitive areas, in creeks or near heavily
settled areas where there is an increased probability of pollution. Appendix B provides the location of the
discharges sampled for chemical contaminants.

Each sediment sample was analyzed for high and low molecular weight polycyclic aromatic hydrocarbons
(HPAH and LPAH) and eight metals: arsenic (As), cadmium (Cd), chromium (Cr), copper (Cu), lead (Pb),
mercury (Hg), silver (Ag) and zinc (Zn). Hydrocarbons comprise a large group of contaminants that occur
naturally in petroleum, oil, coal and wood.

Chemical contaminant data collected from 1998 to 2007 were used to assess environmental concerns in
2008. Data from previous annual reports were included in the assessment to allow continued reporting of
discharges previously recommended for action where mitigation has not occurred. Sampling is
discontinued at a discharge for up to five years (depending on the rating) after contaminant levels have
been confirmed. This allows limited funds to be re-allocated for sampling other discharges.

The CRD sampling protocols require sediment samples to be collected in the following order of
preference to ensure samples are not influenced by other sources:

o from within the mouth of the discharge or a watercourse above tidal influence
¢ from an obvious "delta" outside the mouth of a storm drain
o from material located between larger rocks within one metre of the mouth of the discharge

Modifications were made to the protocol on a site-specific basis if warranted.
3.3 Source Investigations

Discharges with high public health concern ratings are investigated to determine the source of
contamination. The following methods are used to identify the source or narrow down the area of
contamination:

e assessment of land use within the catchment area

e analysis of fecal coliform levels in upstream samples within the catchment area to narrow down the
area of contamination

e bacterial source tracking (BST), which involves genetic assessment of the bacteria to allow
determination of human versus non-human sources

e adding dye to discharges to track the flow in the stormwater infrastructure to establish the source of
the contamination (dye-testing)

These efforts have been successful in identifying and often eliminating sources of elevated fecal coliform
concentrations. Source investigations were undertaken based on the following guidelines:
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e discharges with fecal coliform counts greater than 500 FC/100 mL

e trends in fecal coliform data from winter to summer that are often associated with failing septic tanks
and fields

e observations of large amounts of vegetation often found in flows contaminated with fecal coliform

e in response to municipal staff and public concerns regarding odours and visual signs of stormwater
contamination

In 2008, BST analysis was conducted on samples from discharges 2042A and 2054. Investigations
conducted in 2007 on discharge 2035 suggested that the fecal coliforms present were not of human
origin. Assessment of the catchment area identified horses upstream from the point of discharge as the
likely source of fecal coliform contamination.

3.4 Nearshore Marine Surface Water Monitoring

Water quality in Sooke Inlet, Harbour and Basin continues to be a high priority for the District of Sooke.
Nearshore marine surface water quality monitoring was initiated in 1999 to assess overall levels of fecal
coliform concentrations. In 2008, as in previous years, samples were collected at 28 locations by boat in
the winter and summer. Sample stations were distributed to provide an overall indication of fecal coliform
levels in these water bodies. Fecal coliform concentrations were compared to the SHWP guideline (200
FC/100mL) as well as the Environment Canada (EC) recreation shellfish harvesting guideline (14
FC/100mL). Sampling methods are provided in Appendix E.

3.5 Monitoring of Significant Watercourses

Fourteen creeks were monitored in the District of Sooke in 2008. Appendix B provides the figures
showing the location of all stormwater discharges along the coastline within the survey area. These
watercourses include the following discharges:

2001C (Grouse Brook)

2027 (Wildwood Creek)

2029 (Gillespie Creek)

2030 (Veitch Creek)

2036 (Ayum Creek)

2039 (Saseenos/Lannon Creek)
2046 (Throup Stream)

2042A (Alderbrook Stream)
2043 (Sooke River)

2064 (Wright Road Creek
2100 (Nott Brook)

2101 (Ella Stream)

2102 (Broom Hill Stream)
2103 (Kemp Lake Stream)

Samples were collected from the point of discharge into the marine environment and at upstream stations
in some of the watercourses. The upstream stations included high-flowing tributaries or where the
watercourse crossed a jurisdictional boundary. Seven of the 14 watercourses cross jurisdictional
boundaries and pass through a variety of land use areas. Therefore, these watercourses were sampled
at the point of discharge and upstream at the jurisdictional boundaries to determine the degree of
contaminant contribution from each jurisdiction. In addition, data from high-flowing tributaries within the
catchment area of a watercourse was used to determine the contaminant contribution from incoming
tributaries. Each watercourse was sampled once during the winter and once during the summer to
measure seasonal differences.

Samples were analyzed for fecal coliform bacteria, temperature, pH, dissolved oxygen, specific
conductance, turbidity, nitrate-nitrogen and phosphorus. The results were then compared to provincial
guidelines (or federal guidelines when provincial guidelines were unavailable) for the protection of aquatic
life to help determine

o whether adverse effects to fish and other aquatic life may be occurring, and
o whether watercourse health is changing over time.

Water quality measurements were compared to provincial or federal guidelines for the protection of
aquatic life (Table 4 provides guidelines adopted by the SHWP). Exceedences of these guidelines
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indicate a potential for adverse effects to aquatic life. One exception is the BC fecal coliform guideline,
which is intended to protect humans consuming shellfish. As shellfish harvesting does not occur in these
watercourses, the guideline is used as a conservative benchmark to indicate contamination before
entering the marine receiving environment. The British Columbia guidelines were established by the
MOE  (http://www.env.gov.bc.ca/wat/wq/BCguidelines/approv_wq_guide/approved.html). Federal
guidelines were established by the Canadian Council of Ministers of the Environment (CCME)
(http://www.ccme.ca/publications/ceqg_rcqe. html).

Table 4. Water Quality Guidelines Used to Assess Significant Watercourses

Parameter igﬁ?gvzzl\t;vrgz: CCME "Yate.’ Quality Sto;rr:lc‘lﬂ Va\lt:t';rlgf\::lc;urs
Quality Guidelines R Program Guidelines
Fecal Coliform 14 FC/100 mL ' na’ 200 FC/100 mL *®
Temperature 19°C * na na
pH 6.5 t0 9.0 pH units na na
Dissolved Oxygen 6 mg/L ° na na
Specific Conductance na ° na na
Turbidity 8NTU’ na na
Nitrate ® na 2.95 mg/L NO5-N na
Phosphorus ° na 0.035t0 0.1 mg/LP na

Notes:
BC MOE shellfish harvesting guideline. Based on a minimum of 5 samples collected over 30-days, the median fecal coliform
concentration should not exceed 14 FC/100 mL.
na = not applicable. CCME guidelines were adopted when provincial guidelines were unavailable.
Guideline for Canadian Recreational Water Quality for human health protection from primary contact (e.g. swimming, kayaking).
The 30-d log mean must not exceed 200 FC/100 mL. SHWP compares single samples to the guideline.
Maximum daily water temperature for streams with unknown fish distribution
Minimum dissolved oxygen levels for the protection of freshwater aquatic life
Due to high variability in specific conductance, MOE has not developed a guideline for aquatic life protection. However, natural
levels range from 50 to 1500 uS/cm.
For watercourses with ambient levels below 80 nephelometric turbidity units (NTU)
Expressed as nitrate-nitrogen (NO3-N)
o Phosphorous eutrophication trigger range
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4.0 RESULTS AND DISCUSSION
4.1 Public Health Concern
411 Sample Collection

During the 2008 stormwater sampling survey, 80 stormwater discharges were visited and rated for public
health concern. Fourteen of the 80 discharges assessed for public health concern in 2008 were
significant watercourses (creeks, streams or rivers). In 2008, six stormwater discharges were newly
discovered and added to the monitoring program (2048A, 2049B, 2059AA, 2059AB, 2059B and 2069A).

Figure 2 provides an overview of fecal coliform levels along the District of Sooke coastline in 2008.
Appendix B contains figures showing the location of each discharge along the District of Sooke coastline
as well as their public health concern rating. The figures also provide the public use of the shoreline
ratings (explained in Section 2.1). Appendix C provides all of the sampling data and includes fecal
coliform counts, flow rates and other relevant information and comments. Appendix D provides the 2008
public health concern ratings and comments for each discharge assessed along with the 2007 ratings.
Appendix E outlines the quality assurance and quality control protocol for sample collection, sample
analysis and data assessment.

4.1.2 Public Health Concern Ratings

Of the 80 discharges assessed for public health concern in 2008, one was rated high for public health
concern, eight were rated moderate and 71 were rated low (Figure 2). In 2007, two discharges were
rated high for public health concern and seven were rated moderate.

Discharge 2035 in Cooper Cove was the only discharge rated high for public health concern in 2008.
This discharge is located at 5449 Sooke Road; Appendix A, Figure 7. During the winter and summer it
had fecal coliform counts of 1,400 FC/100 mL and 9,800 FC/100 mL, respectively. In 2007 and 2006,
fecal coliform counts during the winter were 1,100 FC/100 mL and 280 FC/100 mL, respectively. The
discharge was dry during the summer of 2007 and 2008.

In 2008, a total of eight stormwater discharges; 2001C, 2029, 2035A, 2039, 2041A, 2042A, 2059AB and
2065, were rated moderate. Of the eight, only 2039 was rated moderate in 2007.

All of the significant watercourses sampled were rated low in 2008 with the exception of Grouse Brook
(2001C), Gillespie Creek (2029), Saseenos/Lannon Creek (2039) and Alderbrook Stream (2042A); all
four were given a moderate rating. Both Grouse Brook and Gillespie Creek were rated moderate due to
slightly elevated fecal coliform counts during the summer. Saseenos/Lannon Creek had slightly elevated
fecal coliform counts during the winter, while Alderbrook Stream had elevated fecal coliform counts during
the summer. Alderbrook Stream had the highest fecal coliform count; 2,100 FC/100 mL during the
summer.

COMPARISON TO DISTRICT OF SOOKE THRESHOLDS

Since 2001, fecal coliform data from the District of Sooke have been compared against two thresholds
(500 and 2,000 FC/100 mL). Of the 80 stormwater discharges assessed in 2008, 15 had at least one
fecal coliform count = 500 FC/100 mL. Five of these discharges had at least one count 22,000 FC/100
mL (refer to Table 5 and Figure 2). The highest fecal coliform count obtained in 2008 was collected from
discharge 2035 (5449 Sooke Road). This discharge had a count of 9,800 FC/100 mL during the summer.
One discharge within the sewered area (2048; foot of Water Street) had a fecal coliform count above
2,000 FC/100mL. Fecal coliform counts in this discharge have been below these thresholds in recent
years, and will be investigated in 2009 to confirm the results.
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Table 5. Discharges with Elevated Fecal Coliform Counts (2500 FC/100 mL) Compared to
Thresholds (>500 and >2000 FC/100 mL)
2005 2006 2007 2008
; Fecal Fecal Fecal Fecal
Discharge # Coliform I;I:tv: Coliform II:{I:tv; Coliform I;I:tv: Coliform I;I:tv:
Count Count Count Count
2001E 4,000 10
2001C 850 5
2029 720 | 3 530 5
2035 20 1,100 | 60 9,800 5
2035A 680 30 760 100
2038 680 | 20 590 30
2039 570 | 50 650 300
2041A 1,600 10
2042A 1,600 10
2047 940 1
2048*
2049* 58,000
2049A* 3,400 700 | 20
2050A* 3,000
2051 * 2,000 50 940 10
2053* 81,000 790 10
2054* 2,200
2058A* 2,800
2059* 11,000
2059AB* 1700 | 3
2062 840 | 10
2064 6,900 25
2065 700 | 10 400 1
2066 600 | 5 740 1
2067A 680 3
2071 <1,900,000 5 520 | 5 800 1
2081A 890 1
2099 19,000 [ 2200 NV
2100 1,400 | 70
2102 540 | 5
# of Discharges
= 500 to <2000 7 4 8 10
FC/100 mL
# of Discharges
= 2000 10 4 5 5
FC/100 mL
Notes:

Fecal coliform concentration units are colonies per 100mL (FC/100mL).
Since 2001, fecal coliform data have been assessed against two thresholds (500 FC/100 mL and 2,000 FC/100 mL).
= values between 500 and 2,000 FC/100mL
X = values greater than 2,000 FC/100mL
Flow units are litres per minute.

NM = not measured

*Discharges 2047 to 2061 are within the sewered area.
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EFFECTS OF SEWAGE TREATMENT

Recently, the District of Sooke constructed a wastewater treatment plant and conveyance system.
Preliminary data suggests that fecal coliform levels have been reduced since the treatment plant and
conveyance system became active after January 2006. The number of discharges within the sewered
area (discharges 2047 [15m north of Dover St.] to 2061 [100m south of Sooke Harbour Marina]) that
exceeded 500 FC/100mL was reduced from nine in 2005 to four in 2008. The number that exceeded
2,000 FC/100mL was reduced from eight to one. The discharge within the sewered area (2048) with a
fecal coliform count above 2,000 FC/100mL is located at the foot of Water Street. Fecal coliform counts
in this discharge have been below these thresholds in recent years, and will be investigated in 2009 to
confirm the results.

Despite less exceedences of these two thresholds, marine fecal coliform concentrations are still elevated
at three sampling stations adjacent to the recently sewered area (stations 22, 23, and 24) and BST
results have identified humans as a source of the bacteria at stations 22 and 23 (further discussion of the
marine monitoring program is below). The presence of fecal coliforms of human origin is likely partly due
to outstanding properties not yet connected to the sewer system at the time of sampling.

The SHWP staff will continue to monitor all stormwater flows in the newly-sewered area in order to
identify sources of contamination which are not resolved through the connection of properties to the
sewage disposal system. Monitoring data will also be used to evaluate the overall effect that sewering
the area has had on the quality of stormwater and the marine receiving environment.

FUTURE SAMPLING EFFORTS

In 2009, sampling will be completed for all discharges rated moderate and high and some of the
discharges rated low in 2008. In 2008, 71 discharges were rated low. Only a portion of discharges rated
as low for public health concern are sampled the following year to allow funds to be allocated to other
sampling. Thirty of the 71 low-rated discharges in 2008 were recommended for continued sampling in
2009 for the following reasons:

e because they are significant creeks or streams
e because they had elevated or slightly elevated fecal coliform count(s)
e to confirm 2008 rating levels

In addition, to ensure continuous monitoring of the more heavily developed area of Sooke, all discharges
(55 in total) between Cooper Cove (discharge 2035) and Whiffin Spit (discharge 2075) will be monitored
in 2009 regardless of their public health rating.

Therefore, sampling in 2009 will be completed for 72 discharges; 30 designated as low public health
concern, eight designated as moderate public health concern and one designated as high public health
concern, as well as the remaining 33 discharges between Cooper Cove and Whiffin Spit. All significant
watercourses are sampled each year as to assess public health concern and the health of the
watercourse.

4.1.3 Source Investigations

In 2008, SWHP continued to work towards identifying sources of fecal coliform contamination by
undertaking source investigations. Discharge 2035 (Cooper Cove, see Figure 5 in Appendix B) had
elevated fecal coliform concentrations in 2005, 2006, 2007 and 2008. In 2007, SHWP staff carried out
investigations within the catchment area to identify sources of contamination. Three samples collected
from this discharge analyzed by BST indicated that the bacteria were not of human origin. Assessment of
the catchment area identified horses as a likely source of the fecal coliform contamination.

In 2008, samples were collected from Discharge 2042A and 2054 for BST analysis. Discharge 2042A
had a low fecal coliform count (290 FC/100 mL) sample and no human bacteria were present. The fecal
coliform count for Discharge 2054 was too low to complete the BST analysis.
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In 2007, Vancouver Island Heath Authority (VIHA) staff, responding to SHWP and public found three
properties within the District of Sooke, requiring repairs or alterations to the onsite sewage treatment
systems. Two were located in areas which drain to stormwater discharges where high fecal coliform
contamination had been identified. Repairs, alterations or connection to the municipal sewage collection
system have been completed for all three properties. SHWP staff will continue to monitor watercourses
downstream of these properties to ensure all repairs, alterations or connections have been effective.

The number of orders to repair issued by VIHA within the District of Sooke do not necessarily reflect the
total number of failing onsite sewage treatment systems that have been repaired, altered or disconnected.
In some case, system repairs have been voluntarily performed by the homeowners using an “authorized
person” (registered practitioner or a professional). The new Sewage System Regulations (B.C. Reg.
326/2004) do not require a permit for repairs made to onsite sewage disposal systems. Instead, a
maintenance plan is submitted to VIHA prior to installation of the onsite disposal system and when repairs
are made by an “authorized person”, an amendment of the original maintenance plan is made and
provided to the homeowner.

VIHA will no longer maintain sewage disposal information for properties located in the District of Sooke
sewerage specified area. These properties were required to connect to the municipal sewer collection
system by December 31, 2006 under the Sooke Core Sewer Specified Area Mandatory Connection
Bylaw, 2003 (Bylaw No. 151). According to this bylaw, the property owner or “authorized agent” must
obtain a plumbing permit, connect the property to the municipal sewer system and have the connection
inspected by a building inspector. Once approved, the property owner or agent has 14 days to
decommission the septic tank. It is anticipated that fecal coliform levels in stormwater flows draining from
the sewer specified area will continue to be reduced as the remaining properties connect to the sewer
system.

41.4 Quality Assurance Results

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.

4.2 Environmental Concern
4.21 Chemical Contaminant Sampling

In July of 2008, sediment samples were collected from each of six stormwater discharges along the
District of Sooke coastline to determine the levels of certain chemical contaminants. Sediments from
each discharge were analyzed for eight metals and two groups of polycyclic aromatic hydrocarbons
(PAHSs) to determine a contaminant rating as described in Section 2.2.

Appendix F; Table 1 provides contaminant concentrations for each sediment sample collected between
1998 and 2008. Chemical concentrations are compared to the CRD Marine Sediment Quality Guidelines
(MSQGQG) to identify the level of environmental concern. Table 2 shows calculated Toxic Equivalency Units
(TEUs) which are obtained by summing the concentration/MSQG ratio for each parameter. Shading in
Table 1 and 2 in Appendix F indicates exceedence of 75% of the MSQG which is used as the threshold
for environmental concern and criteria to determine environmental concern ratings. The contaminant
ratings are then determined according to the magnitude of the TEU (refer to Section 2.2 for environmental
concern rating guide). Table 3 in Appendix F provides a summary of the contaminant ratings and
recommendations. Table 4 in Appendix F prioritizes the level of remedial action based on a habitat rating
(high, moderate or low) to help determine which discharges should be addressed first.

4.2.2 Chemical Contaminant Ratings

Sediments from each of six stormwater discharges (2038, 2048, 2053, 2056, 2057 and 2065) were
monitored for environmental concern at the point of discharge to the marine receiving environment in
2008. Contaminant ratings were high for one discharge sampled (2056), moderate for two (2053 and
2057) and low for three (2038, 2048 and 2065). Figure 2 shows the general location of discharges with
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high or moderate contaminant rating (triangle symbol). Stations monitored in 2008 that had either a
moderate or high rating are discussed below:

Discharge 2053 (foot of Murray Road, refer to Figure 13 in Appendix B) was rated moderate in 2008
due to cumulative chemical concentrations rather than any one specific contaminant. In 2007 it was
also rated as moderate due to cumulative chemical concentrations. This discharge was not sampled
in 2006; however, it has been monitored in the past and the ratings have varied. The rating was low
in 2005, moderate in 1999, 2001 and 2002 (due to cumulative chemical concentrations rather than
one specific parameter) and high in 2004, (due elevated zinc, and high and low molecular weight
PAHs [HPAH and LPAH] concentrations) and 2000 and 1998 (due to elevated HPAH concentrations).

In 2004, 2005, and 2007, upstream samples were collected from the catchment area of this discharge
(2053-1, 2053-2 and 2053-3) to narrow down the area of contamination previously identified.
Elevated hydrocarbons were not observed in upstream samples; however, silver was elevated in
2053-1. Details of the source investigations are as follows:

» Station 2053-1 (upstream on Murray Road, Appendix B, Figure 13) was rated high in 2007. High
contaminant ratings also occurred in 2006 and 2004. Station 2053-1 was rated high in 2007 and
2004 due to silver and in 2006 due to silver and zinc. In 2005, it was rated moderate due to
cumulative parameter concentrations rather than a single parameter.

» Station 2053-2 (farther upstream on Murray Road, Appendix B, Figure 13) was sampled in 2005
and was also rated moderate. The rating was based on cumulative parameter concentrations;
zinc contributed to the overall rating, while silver concentrations were low.

» Station 2053-3 (located upstream of West Coast Road; Appendix B, Figure 13) was rated
moderate in 2006 based on cumulative parameter concentrations; silver concentration were also
low. Investigations show that silver concentrations are not elevated upstream or downstream of
2053-1.

Therefore, it is uncertain whether the present contamination is due to a historical source or due to
properties not yet connected to the sewage system. However this area has now been sewered and it
was expected that contamination would be diverted to the sewage treatment plant. There are
commercial activities in the catchment area such as automotive repair which may be a source for
hydrocarbons at discharge 2053. The District of Sooke is addressing silver from photofinishers and
medical, dental and veterinarian clinics through their sewer discharge bylaw. Additional sampling will
be undertaken in 2009 to further narrow down the area of contamination and monitor for change.

Discharge 2056 (foot of Maple Avenue to the south, refer to Figure 14 in Appendix B) was rated high
in 2008 due to high mercury and zinc concentrations. In the past, ratings for this discharge have
fluctuated between low (2002 and 2004) and moderate (1998, 1999 and 2003) based on cumulative
chemical concentrations rather than a single contaminant. This discharge will be re-sampled in 2009
to confirm the rating.

Discharge 2057 (foot of Maple Avenue to the south, refer to Figure 14 in Appendix B) was rated
moderate due to a cumulative chemical concentrations. This discharge was sampled in 2002 and
2003 and was given a low rating both years. It will be re-sampled in 2009 to confirm the rating.

In 2007, discharge 2054 was rated high due to elevated PAH concentrations. Sample collection for
confirmation of the high rating was planned for 2008; however a sediment sample could not be collected.
SHWP will attempt to collect sediement from this discharge in 2009 for contaminant analysis.

4.2.3 Quality Assurance Results

The results of the quality assurance (QA) analysis for the 2008 sediment sampling program were
considered acceptable for the purpose of assigning chemical contaminant ratings. A detailed discussion
on the QA results is provided in Assessment of Metals and PAHs in Sediments from Stormwater
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Discharges and Creeks 2008 Sampling Program (Gormican, 2009). Refer to Appendix F for sampling
procedure and analysis information.

4.3 Nearshore Marine Surface Water Monitoring

In 2008, surface water sampling was carried out in Sooke Inlet, Harbour and Basin to determine overall
fecal coliform levels. The 28 stations, shown on Figure 3, were evenly distributed throughout the three
water bodies with centerline stations located in the inlet, harbour and basin. Many of the marine sampling
stations were chosen due to close proximity to stormwater flows, shellfish beds or environmentally
sensitive areas. Table 6 provides the 2008 sampling results and the 2007 and 2006 results as a basis for
comparison. A winter and summer sample from each of the 28 stations was collected.

Widespread nearshore marine contamination was not found and average fecal coliform counts were low.
(i.e., geometric means for all three water bodies were 3 FC/100mL in winter and 9 FC/100mL in summer).
There were no exceedences of the SHWP guideline for primary contact (200 FC/100 mL) during winter or
summer sampling. Two winter samples and seven summer samples exceeded Environment Canada’s
shellfish harvesting standard (14 FC/100 mL).

Elevated fecal coliform levels in stormwater did appear to result in localized contamination of the marine
environment. Exceedences of the shellfish harvesting standard occurred at stations 2, 4, 10, 20, 22, 23,
24 and 25. Exceedences occurred offshore of the more heavily populated area of Sooke; three of the
discharges are adjacent to the sewered area. Possible causes for the exceedences are discussed below:

e Station 2, 4 and 10 are located in small bays near stormwater discharges draining from the Juan de
Fuca electorial area. These discharges may carry runoff from a variety of sources (e.g. failing onsite
sewage treatment systems, wildlife and agricultural runoff) however; SHWP has not measured high
levels of fecal contamination from these discharges. Therefore, sources of fecal coliform
contamination at these stations are presently unknown but may be human, bird or animal. SHWP
staff will conduct additional investigations including concurrent marine and discharge sampling in
these areas in 2010 if flows are sufficient.

e 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.

e Station 22 and 23 are located near the more heavily populated area of Sooke. It is likely that marine
contamination at station 23 is related to high fecal coliform counts from nearby discharge 2051 (near
6647 Sooke road). This is within the District Sewer Specified Area; however, all properties had not
yet connected to the sewer system at the time of sampling in 2007 and 2008.

e Stations 24 and 25 are also located near the more populated area of Sooke. Therefore, it is likely
that the source of elevated fecal coliforms are at least partially human related. Station 24 is adjacent
to the sewered area near a government wharf and nearby stormwater discharges have relatively low
fecal coliform concentrations. Station 25 is downstream of Wright Road Creek (the catchment area is
unsewered). However, the creek is often dry in the summer and previous samples have not been
elevated. Other possible sources of contamination are wastewater discharged from boats, and birds,
which have a high presence in the area
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Table 6. Sooke Inlet, Harbour and Basin Nearshore Marine Surface Water Data, 2006 to 2008
Fecal Coliform Concentrations (FC/100mL)
Station 2006 2007 2008
Mar 1 Jul 27 Mar 9 Aug 15 Mar 24 Aug 19

1 2 17 <1 <1 1 6
2 2 28 1 1 1 28
3 <1 2 1 <1 2 9
4 <1 17 10 9 15 110
5 4 <1 1 <1 <1 10
6 <1 3 <1 1 <1 1
7 5 <1 2 2 <1 2
8 8 1 <1 2 1 <1
9 1 <1 <1 <1 <1 2
10 1 <1 3 <1 18 10
11 <1 23 <1 <1 <1 6
12 10 <1 <1 1 <1 <1
13 <1 2 <1 1 <1 2
14 3 1 <1 <1 <1 <1
15 9 <1 6 <1 <1 <1
16 2 7 1 1 <1 <1
17 <1 1 1 <1 <1 <1
18 <1 <1 3 <1 <1 7
19 2 <1 1 1 4 3
20 5 16 13 27 4 57
21 8 30 2 5 2 4
22 8 26 12 52 4 76
23 7 34 6 51 4 79
24 11 2 5 25 10 29 ‘
25 5 4 2 75 2 120 ‘
26 4 <1 2 1 3 3
27 <1 <1 <1 <1 <1 1
28 4 <1 <1 <1 <1 <1

Geometric 3 6 3 4 3 9

Mean
Note:

e FC = fecal coliform count.

¢ Bolded underlined values exceed the recreational shellfish harvesting standard: 14 FC/100 mL.

e The EC standard for allowing shellfish harvesting are that median fecal coliform concentrations must not exceed 14 FC/100 mL or
more than 10% of the samples must not exceed a concentration of 43 FC/100 mL.

e The VIHA medical officer assesses risk to human health where there is an expectation that people will be swimming. Samples
taken by the Health department from foreshore waters must not exceed the Guidelines for Canadian Recreational Water Quality:
30-day log mean of 200 FC/100 mL.

Comparison of fecal coliform data from winter and summer months indicated that summer conditions are
more conducive to high marine fecal coliform counts. This is likely due to lower discharge flows (i.e., less
dilution) during the drier summer months, but could also be related to warmer water temperatures. Both
conditions are favourable to fecal coliform bacteria survival.

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 centreline stations. Marine fecal coliform levels associated with stormwater
discharges decrease as one moves away from the shoreline due to the rapid rate of dilution and
unfavorable conditions (salinity and temperature) affecting bacteria survival rates.
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FUTURE SAMPLING EFFORTS

In 2009, SHWP staff will monitor the same 28 stations in both winter and summer.
4.3.1 Shellfish Bed Closures
BACKGROUND

Shellfish within the various regions of the District of Sooke are an important food source to First Nations
people and the community. Many of the shellfish beds are closed for harvesting (mostly based on fecal
coliform data collected by Environment Canada (EC)).

The Department of Fisheries and Oceans Canada (DFO), EC and the Canadian Food Inspection Agency
(CFIA) are all involved in a multi-agency approach to regulating and monitoring shellfish harvesting. DFO
is the lead agency in the administration of the Canadian Shellfish Sanitation program (CSSP) and is
responsible for:

e opening and closing shellfish growing areas
e posting, patrolling and enforcing molluscan shellfish closures
¢ controlling shellfish cleaning operations

EC is the lead agency responsible for survey and classification of shellfish growing areas, which includes

e carrying out comprehensive sanitary and bacteriological water quality surveys of the molluscan
shellfish growing areas in Canada,

e determining the sources of pollution, the degree and extent of contamination, and recommending the
location of closure lines.

The CFIA is the lead agency in the administration of the CSSP with regard to the handling, processing,
import and export of shellfish and the marine biotoxin monitoring program. This agency is also
responsible for recommending closure of harvesting areas to DFO due to unacceptable marine biotoxins.

Shellfish growing waters are closed for a variety of reasons including the following ones:

e presence of elevated concentrations of fecal coliform bacteria

e presence of hazardous concentrations of biotoxins (e.g. red tide)

e presence of poisonous or deleterious substances at concentrations that shellfish consumption might
be hazardous

e conservation of shellfish populations

e proximity to (within 125 metres of) structures used for boat moorage or permanently anchored floating
structures (e.g. float homes)

e proximity to other point and non-point pollution sources (e.g. sewage outfalls, agricultural runoff)

SOOKE INLET, HARBOUR AND BASIN

The waters and intertidal foreshore of Sooke Harbour and Basin are closed for recreational shellfish
harvesting. This area (shown on Figure 4) lies inside a line drawn from the eastern tip of Whiffin Spit due
east to a point on the opposite shore, thence along the shoreline to Company Point. Commercial
harvesting is allowed under permit with treatment at a depuration facility or by relay (shellfish are laid out
in sacks or on a beach in an approved area for 14-days to flush out contaminants with clean sea water).
Some areas are closed due elevated fecal coliforms, while others are closed due to proximity to
permanent boat moorage (Tyers, pers. comm.).

Twenty stations from five sectors in Sooke Inlet, Harbour and Basin are evaluated by EC. Each year EC
collects samples to assess the water quality in bivalve molluscan shellfish growing areas to for
comparisons to approved federal standards for direct shellfish harvesting.
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EC'’s standard for determining shellfish closures based on fecal coliform bacteria concentrations in Sooke
Inlet, Harbour and Basin are as follows:

¢ median fecal coliform concentration in water must not exceed 14 FC/100 mL
¢ more than 10% of the samples must not exceed a fecal coliform concentration of 43 FC/100 mL

EC uses fecal coliform data from a minimum of 15 samples from each station for comparison to the above
standards. Table 7 provides the results of the data collected in Sooke Inlet, Harbour and Basin from 1999
to 2009 (see Figure 5 for sampling locations). As two to five samples per year are collected, multiple
years of data are included in a set of 15 data points.

EC’s Shellfish Growing Water Quality Protection program is designed to identify and evaluate all actual
and potential sources of pollution to growing and harvesting areas. The SHWP works to assist this
federal program through fecal coliform sampling of stormwater discharges entering the marine receiving
environment, source investigations and sampling of nearshore marine surface waters.

Table 7. Environment Canada Marine Fecal Coliform Data for Sooke Inlet, Harbour and Basin

No. Samples No. Samples Frequency (%)

Sector Description Station | 4/ FciM00mL | >43FCM00mL | >43 FC/100 mL

SKO011 1
SK034
SKO01 Sooke River Estuary SKO035
SK040
SK045

OoO~NO~N

Ry FEY
(4] [3%)

SK015
SK017
SK023
SK024
SK025
SKO057
SKO059
SKO060
SK062
SKO063
SK067
SKO071
SK072

SK02 Sooke Basin

SK043
SK073

~oloco~voco~N~o~No~y|

SKO03 Hutchison Cove

S N[OCONMNN-_2O0O0 2NN, OoN
2~ 0O 00~ 00 220 ~~0=_2=2N|MVNO ~0 -~

_
—
w

SK04 Roche Cove SK026

SK018 0
SK020 2

SK05 Anderson Cove

=Nl N
- =
wlw

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

In 2009, 14 significant watercourses that flow into the ocean along the District of Sooke coastline were
monitored to assess the health of the watercourse through water quality measurements of fecal coliform
bacteria, temperature, pH, dissolved oxygen, specific conductance, turbidity, phosphorus and nitrate-
nitrogen. Water quality is measured each year in the winter and summer seasons (if water flows permit).
Sampling of this nature gives information on the health of the watercourses and changes over time.

Of the 14 watercourses, seven cross jurisdictional boundaries (Wildwood, Veitch and Ayum creeks,
Alderbrook, Broom Hill and Kemp streams and Sooke River) and seven reside solely within the District of
Sooke (Gillespie and Lannon creeks, Throup, Ella and Wright Road streams and Grouse and Nott
brooks).

District of Sooke watercourses were monitored at the point of discharge and upstream (at jurisdictional
boundries). Monitoring stations are provided in Figure 5. Parameter descriptions and sampling results
are provided in Appendix F. Water quality measurements were compared to provincial or federal
guidelines for the protection of aquatic life (refer to Table 4 for guidelines adopted by SHWP).
Exceedences of these guidelines indicate a potential for adverse effects to aquatic life with the exception
of the BC fecal coliform guideline, which is intended to protect humans consuming shellfish. As shellfish
harvesting does not occur in these watercourses, the guideline is used as a conservative benchmark to
indicate contamination before entry into the marine environment.

Monitoring results suggest that water quality in District of Sooke watercourses is generally good with a
few exceptions. None of the 2008 measurements of pH and nitrate-nitrogen (NO3-N) were outside the
accepted guidelines for protection of aquatic life. Exceedences of guidelines did occur for dissolved
oxygen, fecal coliforms, temperature, specific conductance, phosphorus and turbidity however, most of
the exceedences were marginal. Large exceedences of guidelines occurred for Alderbrook Stream (fecal
coliform concentrations were high: 2,100 FC/100 mL compared to the BC guideline of 14 FC/100 mL and
the SHWPG of 200 FC/100 mL and turbidity was approximately 11 and 24 times greater than the
guideline for the disharge and upstream measurements, respectively) and Broom Hill Stream (turbidity
was approximately 2 and 10 times greater than the guideline for the disharge and upstream
measurements, respectively).

The following summarizes the characterization information regarding catchment areas, land use, and fish
populations taken from Prioritization of Significant Watersheds Draining to Sooke Bay, Sooke Inlet, Sooke
Harbour, and Sooke Basin (SHIP Environmental Consultants Ltd., 1999). In addition, data collected for
the Monitoring of Significant Watercourses program is summarized for each creek.

e Alderbrook Stream — Station 2042A (Jurisdictions: District of Sooke, T'Sou-ke First Nation)

Alderbrook Stream is within a 0.5 km? watershed which drains from Milnes Landing to the Sooke
River estuary. Watershed land use consists of residential, industrial, institutional and T'Sou-ke First
Nation property. T'Sou-ke First Nation has undertaken stream restoration activities and identified
cutthroat trout populations in the stream. SHWP monitors three sampling stations within the
catchment area of Alderbrook Stream (2042A-1, 2042A-2, and 2042A-3).

Water quality measurements were of acceptable levels with the exception of fecal coliform
concentrations (which resulted in a moderate public health concern rating) and turbidity. In 2008, four
fecal coliform samples were collected at the three stations. The summer fecal coliform count at the
point of discharge (2042A-1) was elevated (2,100 FC/100 mL); above the BC shellfish harvesting
guideline (14 FC/100 mL) and the SHWPG (200 FC/100 mL). In 2007, Alderbrook Stream was given
a high public health concern rating. During the winter a turbidity measurement of 93.30 NTU was
collected from the point of discharge and a measurement of 188.0 NTU was collected from 2042A-2.

Alderbrook Stream fecal coliform counts have been elevated in the dry season since 2005. The 2008
counts are within the normal variability observed overtime in this stream. Turbidity has been elevated
in the past, but the 2008 measurements are higher than those previously observed. Water quality
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monitoring will continue to determine if the observed turbidity is within the normal range of data
variability or is indicative of an established change in water quality.

e Ayum Creek — Station 2036 (Jurisdictions: District of Sooke, Juan de Fuca Electoral Area)

Land use within the 13.7 km? catchment area of Ayum Creek is mostly rural residential with some
park and undeveloped land. Fish populations consist of steelhead, coho and chum salmon, cutthroat
trout (anadromous and resident), small mouth bass and rainbow trout in Glinz Lake. The creek has a
local stewardship group (Society for the Protection of Ayum Creek) working to protect fish populations
through monitoring, land acquisition and restoration. SHWP monitors three sampling stations along
this creek (2036-1, 2036-2, and 2036-3).

In 2008, water quality measurements at all the stations were of acceptable levels and similar to those
previously measured.

o Broom Hill Stream — Station 2102 (Jurisdictions: District of Sooke, Juan de Fuca Electoral Area)

Broom Hill Stream has a 0.6 km® watershed which incorporates residential, industrial and
undeveloped land use. No known fish populations are present and no stewardship groups are
currently working in the catchment area. SHWP monitors two stations in this creek (2102-1 and
2102-2).

In 2008, both sites were only sampled in the winter due to a lack of water flow during the summer.
Water quality measurements were of acceptable levels except for turbidity at 2102-1 and 2102-2 with
measurements of 15.20 NTU and 79.60 NTU respectively. At station 2102-1 a phosphorous
measurement of 0.42 mg/L was outside the guideline of 0.035 mg/L to 0.1 mg/L.

Phorsphorus has not been elevated in Broom Hill Stream since SHWP began monitoring in 2005.
Although turbidity has been previously elevated at 2102-2, the measurment (40.3 NTU in 2003) was
nearly half that observed in 2008. As there are too few measurements to determine if any trends are
occuring, SHWP staff will continue to monitor water quality to determine if the observed
measurements were within the normal range of data variability or indicative of an established change
in water quality.

o Ella Stream — Station 2101 (Jurisdiction: District of Sooke)

The Ella Stream catchment area (21 km2) consists of urban and residential, park and industrial land
use. Except for the headwaters, this catchment area lies entirely within the designated Urban
Containment Zone and therefore developmental pressure is high. Anadromous cutthroat is the only
known fish population found in this creek. There are no known stewardship groups active within the
catchment area.

In 2008, water quality measurements were of acceptable levels with the exception of dissolved
oxygen and turbidity. The dissolved oxygen was measured at 5.09 mg/L and the turbidity
measurement was 10.60 NTU during the summer. Additionally, specific conductance was measured
at 2772.0 uS/cm during the summer, which is likely due to salt water from tidal influence.

Dissolved oxygen and turbidity measurements have previously been marginally outside the guidelines
in Ella Stream. Water quality is consistent with previous years and does not appear to be changing in
Ella Stream.

o Gillespie Creek — Station 2029 (Jurisdiction: District of Sooke)

Gillespie Creek has a catchment area of 0.8 km? Land use consists of regional park land in the
upper watershed and rural residential 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 2008, water quality measurements were of acceptable levels with the exception of the summer
fecal coliform count of 530 FC/100 mL, which exceeded the provincial and SHWP guideline and the
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summer phosphorous measurement (0.58 mg/L). Elevated phosphorus has not been previously
detected in Gillespie Creek. SHWP staff will continue to monitor water quality to determine if the
observed measurement was within the normal range of data variability or indicative of an established
change in water quality.

¢ Grouse Brook — Station 2001C (Jurisdiction: District of Sooke)

Land use within the (0.17 km?) catchment area of Grouse Brook is mostly agricultural with some
undeveloped land. No known fish populations are present and no known stewardship groups are
currently working in the catchment area.

In 2008, water quality measurements were of acceptable levels with the exception of the summer
fecal coliform count of 850 FC/100 mL, which exceeded the provincial and SHWP guideline. Water
quality is consistent with previous years and does not appear to be changing in Grouse Brook.

o Kemp Lake Stream — Station 2103 (Jurisdictions: District of Sooke, Juan de Fuca Electoral Area)

The Kemp Stream catchment area (6.2 km?) consists of urban and rural residential, agricultural,
forestry, industrial and logging land use. Rainbow and cutthroat trout (resident and anadromous) are
present in this creek. No known stewardship groups are active in the catchment area. There are two
SHWP sampling stations in Kemp Stream (2103-1 and 2103-2).

Only one sample was collected during the winter at station 2103-1, due to a lack of water flow. All
measurements were of acceptable levels. Water quality is consistent with previous years and does
not appear to be changing in Kemp Lake Stream.

e Nott Brook — Station 2100 (Jurisdiction: District of Sooke)

Nott Brook has a catchment area of 1.7 km® and includes residential (various types), agricultural,
recreational and commercial land use and T'Sou-ke Indian Reserve No. 2. Fish may have used this
stream at one time but are no longer present. Presently there is no stewardship group working in the
catchment area of this creek.

In 2008, only one sample was collected from Nott Brook due to a lack of flows during the summer. All
water quality measurements were of acceptable levels. Water quality is consistent with previous
years and does not appear to be changing in Ella Stream.

e Saseenos/Lannon Creek — Station 2039 (Jurisdiction: District of Sooke)

The Saseenos/Lannon Creek catchment area (1.6 kmz) consists of rural residential, commercial,
agricultural and industrial land use. Fish populations include steelhead, coho and chum salmon and
cutthroat trout (anadromous). In 1982, spawning beds were enhanced with the spreading of gravel.

In 2008, two samples were collected from Saseenos/Lannon Creek at the point of discharge to the
marine environment. All water quality measurements were of acceptable levels with the exception of
fecal coliform concentrations and the winter turbidity measurement of 10.00 NTU. Fecal coliform
counts were 650 FC/100 mL in the winter and 200 FC/100 mL in the summer. Therefore, both
samples were above the BC guideline and one measurement was above the SHWPG. Fecal coliform
counts have been elevated in the past in this creek. Water quality is consistent with previous years
and does not appear to be changing in Saseenos/Lannon Creek.

¢ Sooke River — Station 2043 (Jurisdictions: District of Sooke, Juan de Fuca Electoral Area)

The Sooke River has an exceptionally large catchment area (more than 300 kmz). Land use consists
of residential, agricultural, commercial, industrial, park and private logging. The river and its
tributaries are important spawning grounds for local salmon populations (chum, coho, chinook and
sockeye). Other fish populations within the watershed include rainbow and cutthroat trout and Dolly
Varden char. There are several stewardship groups (Sooke River Salmon Enhancement Society,
T'Sou-ke First Nation, Sooke Watershed Society, Sooke Renfrew Forestry and the CRD Water
department) working in the catchment area to ensure the protection of the following values:
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spawning grounds
water quality
water flows
surrounding lands

On October 15, 2002, an agreement was ratified between T'Sou-ke First Nation, the CRD, DFO and
the BC MOE as a result of the proposed expansion of the Sooke Reservoir on the Sooke River.
Concerns surrounded the potential impacts to the river's salmon fisheries below the Sooke and
Deception dams and infringement of First Nation rights under the Douglas Treaty. Several
negotiating sessions were held culminating in a landmark water-sharing agreement that balances
ecological values in the Sooke River and municipal needs.

SHWP monitors six sampling stations within the Sooke River catchment area (2043-1, 2043-1A,
2043-1B, 2043-2, 2043-3, and 2043-4). In 2008, 12 samples were collected from Sooke River and its
tributaries. Of those 12 samples, fecal coliform counts exceeded the BC guideline at three stations
(2043-1, 2043-1A and 2043-1B) during the summer. The fecal coliform count from 2043-1B (290
FC/100 mL) also exceeded the SWHP guideline.

All other measurements in 2008 were within acceptable levels, with the exception of temperature.
The summer temperature at the point of discharge (2043-1) was marginally above the BC guideline;
19.3°C compared to 19°C. Previously, temperature measurements at the same location have also
exceeded the guideline during the summer of 2007 and 2006, with results of 19.4°C and 19.2°C
respectively. Specific conductance was elevated at 2043-1 during the summer, with a measurement
of 4,352.0 ys/cm. In 2007, the measurement was 11,111.0 ps/cm at the same location. High
conductance measurements at this location have occurred in previous years, which is the result of
saltwater due to tidal influence during the summer. Water quality is consistent with previous years
and does not appear to be changing in Sooke River.

e Throup Stream — Station 2046 (Jurisdiction: District of Sooke)

Land use within the Throup Stream (0.5 km?) catchment area includes rural, urban and high density
residential and agriculture areas. Fish populations include coho and chum salmon. No known
stewardship groups are working within the catchment area.

All 2008 measurements were within acceptable levels with the exception of both winter and summer
fecal coliform concentrations and the winter turbidity measurement. Both fecal coliform counts (290
FC/100 mL and 470 FC/100 mL) exceeded the BC guideline and the SHWPG. The turbidity
measurement in the winter was 11.00 NTU.

Fecal coliform counts have previously been elevated in this stream, however, not since 2003. In
addtion, turbidity has not been previously elevated. SHWP staff will continue to monitor water quality
to determine if the observed measurements were within the normal range of data variability or
indicative of an established change in water quality.

o Veitch Creek — Station 2030 (Jurisdictions: District of Sooke, Juan de Fuca Electoral Area, District
of Metchosin)

Land use within the Veitch Creek (25 kmz) catchment area includes rural residential, agricultural and
small commercial areas. A waterfall approximately 200 m upstream of the creek mouth is a barrier
for anadromous fish (cutthroat trout, steelhead, chum and coho salmon). Residential cutthroat trout
can be found upstream of the falls. No known stewardship groups are working within the catchment
area. SHWP monitors four sampling stations in the catchment area for Veitch Creek (2030-1, 2030-2,
2030-3 and 2030-4).

In 2008, five samples were collected in the creek and all water quality measurements were within
acceptable levels. Water quality is consistent with previous years and does not appear to be
changing in Veitch Creek.
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o Wildwood (Matheson) Creek — Station 2027 (Jurisdictions: District of Sooke, Juan de Fuca
Electoral Area and District of Metchosin)

Wildwood Creek has a 9 km? watershed which incorporates rural residential, forest land reserve, park
and field and pasture land use. Fish populations found within the catchment area include cutthroat
trout, coho and three-spine stickleback. Wildwood Creek originates from Matheson Lake where
resident cutthroat trout and small mouth bass are found. No known stewardship groups are working
in the catchment area. SHWP monitors two sampling stations in the catchment area of this creek
(2027-1 and 2027-2).

In 2008, only the winter sample was collected due to a lack of water flow in the summer. All water
quality measurements were of acceptable levels. Water quality is consistent with previous years and
does not appear to be changing in Wildwood Creek.

e Wright Road Stream — Station 2064 (Jurisdiction: District of Sooke)

Wright Road Stream is contained within a 0.16 km’ watershed. Land use includes residential,
agricultural and recreational use. Fish populations consist of stickleback. Anecdotal reports of chum
salmon and trout have been found but no known data exists. No known stewardship groups are
active within the catchment area.

In 2008, only the winter sample was collected due to a lack of water flow in the summer. All water
quality measurements were of acceptable levels. Water quality is consistent with previous years and
does not appear to be changing in Wright Road Stream.
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5.0 CONCLUSIONS
5.1 Public Health Concerns

The SHWP evaluates stormwater discharges for public health concerns by rating each discharge. The
public health concern rating is based on the concentration of fecal coliform bacteria (used to indicate the
presence of sewage) in the stormwater and the potential for human contact with the stormwater.

In 2008, 80 discharges were assessed for public health concern. Six of the stormwater discharges were
newly discovered and added to the monitoring program (2048A, 2049B, 2059AA, 2059AB, 2059B and
2069A). The following public health concern ratings were given:

e one discharge was rated high (2035)

e eight discharges were rated moderate (2001C, 2029, 2035A, 2039, 2041A, 2042A, 2059AB and
2065)

e 71 discharges were rated low

The 14 significant watercourses sampled were rated low in 2008 with the exception of the following four
creeks which were all rated moderate:

Grouse Brook (discharge 2001C; 850 FC/100 mL)
Gillespie Creek (discharge 2029; 530 FC/100 mL)
Saseenos/Lannon Creek (discharge 2039; 650 FC/100mL)
Alderbrook Stream (discharge 2042A; 2,100 FC/100 mL)

Fecal coliform data from the discharges were compared to two thresholds (500 and 2,000 FC/100 mL).
The following results were obtained:

o 15 discharges had at least one fecal coliform count greater than 500 FC/100 mL
o five discharges had at least one count greater than 2,000 FC/100 mL
o the highest fecal coliform count was 9,800 FC/100 mL from 2035 (East of 5449 Sooke Road)

The data suggests that fecal coliform concentrations have been reduced since the construction of the
wastewater treatment plant and conveyance system. Results of the comparison of the discharges within
the sewered area (ranging from 2047 [15m north of Dover St.] to 2061 [100m south of Sooke Harbour
marina]) that exceeded the thresholds in 2005 to those in 2008 are as follows:

e The number of discharges with greater than 500 FC/100mL was reduced from nine in 2005 to four in
2008.

e The number of discharges with greater than 2000 FC/100mL was reduced from eight in 2005 to one
in 2008.

In 2009, sampling will be completed at 72 discharges, as follows:

¢ Nine discharges assigned a high or moderate public health concern rating in 2008,
e 30 of those assigned a low public health concern rating in 2008, and
e 33 remaining discharges between Cooper Cove and Whiffin Spit.

Sampling will also include all the significant watercourses regardless of rating.
5.2 Environmental Concerns
Stormwater discharges were evaluated for environmental concerns. A chemical contaminant rating is

based on the levels of metals and two groups of hydrocarbons in stormwater discharge sediment
compared to the CRD Marine Sediment Quality Guidelines (MSQG).
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In 2008, sediment samples from each of six stormwater discharges were collected to measure chemical
contaminant concentrations and assign a chemical contaminant rating. Samples from discharges; 2038,
2048, 2053, 2056, 2057 and 2065 were collected from the point of discharge to the marine receiving
environment. Chemical contaminant level ratings were as follows:

e high for one sample (2056 [foot of Maple Avenue to the south])

o moderate for two samples (2053 [foot of Murray Road] and 2057 [foot of Maple Avenue to the south])

o low for three samples (2038 [foot of Saseenos Road], 2048 [foot of Water Street] and 2065 [1655
Whiffin Spit Road])

Discharge 2053 — Discharge 2053 received a moderate rating in 2008 due to cumulative chemical
concentrations rather than a specific parameter. High ratings for 2053 have occurred in the past (1998,
2000, 2004) due elevated concentrations of HPAH. Zinc and LPAH were also elevated in 2004. Elevated
hydrocarbon concentrations in 2053 have been intermittent and are not present in upstream samples
collected to date, suggesting that the present or past source is from the area below 2053-1.

Discharge 2056 — Discharge 2056 was rated high in 2008 due to high concentrations of both mercury
and zinc. This discharge has been previously rated moderate in 1998, 1999 and 2003 due to cumulative
chemical concentrations and low in 2002 and 2004.

Discharge 2057 — Discharge 2057 was rated moderate in 2008 due to cumulative chemical
concentrations. Previously this discharge had been rated low in both 2002 and 2003.

5.3 Nearshore Marine Surface Water Monitoring

Public concern for the marine waters in Sooke Inlet, Harbour and Basin is high. To address these
concerns, CRD staff conducts a marine surface water sampling program to assess fecal coliform levels in
these water bodies (sampling locations are shown in Figure 4). Monitoring assesses where fecal coliform
contamination is occurring and assesses changes in fecal coliform levels overtime.

In 2008, water samples were collected from 28 stations in Sooke Inlet, Harbour and Basin during the
winter and summer of 2008 and fecal coliform counts were measured. Widespread nearshore marine
contamination was not found and average fecal coliform counts were low (i.e., geometric means for all
three water bodies were 3 FC/100mL in winter and 9 FC/100mL in summer). Comparison of the fecal
coliform concentrations to the SHWP guideline (200 FC/100 mL) and Environment Canada’s recreational
shellfish harvesting standard (14 FC/100 mL) resulted in the following:

e none of the samples collected exceeded the SHWP guideline

¢ two of the samples collected in the winter exceeded the shellfish harvesting standard

e seven of the samples collected in the summer exceeded the shellfish harvesting standard
(concentrations ranged from 28 to 120 FC/100 mL)

CRD staff has identified five primary methods of transmitting fecal coliform bacteria to land-based
stormwater flows and the marine environment, as follows:

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, terrestrial animals and birds)

arON =

Elevated fecal coliform levels in stormwater flows did appear to result in localized contamination of the
marine environment, including some areas adjacent to the recently sewered area. Five of the stations
with exceedences (20, 22, 23, 24 and 25) are located near the more developed area of Sooke. Three of
these stations are adjacent to the recently sewered area; 22, 23 and 24 and BST results have identified
humans as a source of the bacteria at stations 20, 22 and 23. Contamination at Station 20 is likely due to
failing onsite sewage disposal (this area is not sewered) and its proximity to the Sooke River (the river
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has a high-flow from a large catchment area). Marine station 23 is downstream of discharge 2051 (near
6647 Sooke Road; upstream properties had not yet connected to the sewer system at the time of
sampling). Fecal coliform sources at Stations 24 and 25 have not been confirmed; however, due to the
location, sources of elevated fecal coliforms are likely humans, birds or boat wastewater.

Most shellfish beds in Sooke Basin and Harbour are closed to recreational harvesting. Many closures are
based on elevated fecal coliform levels related to stormwater discharges contaminated from failing onsite
sewage treatment systems and inappropriate farming practices. Other sources of contamination could be
wastewater expelled from boats, or fecal contamination from birds.

In 2009, SHWP will continue to monitor all 28 marine sampling stations in winter and summer.

5.4 Monitoring of Significant Watercourses

Water quality was monitored in fourteen watercourses flowing through the District of Sooke at the point of
discharge into the marine environment. Seven of the watercourses lie partially outside the District of
Sooke and were sampled at jurisdictional boundaries as well as the point of discharge. Water quality
data are used to assess potential adverse effects on aquatic life and determine developing trends which
will assist District of Sooke staff in making stormwater management decisions.

Results suggest that water quality in the District of Sooke watercourses is generally good and does not
appear to be changing over time, with a few exceptions. None of the 2008 measurements of pH and
nitrate-nitrogen (NO3-N) were outside the accepted guidelines for protection of aquatic life. Exceedences
of guidelines occured for dissolved oxygen, fecal coliforms, temperature, specific conductance,
phosphorus and turbidity and are discussed below. The water quality in the following streams was of
most concern:

o Alderbrook Stream had an elevated fecal coliform count (10.5 times greater than the SHWP
guideline) and high turbidity measurments (approximately 12 and 24 times greater than the guideline
for the point of discharge and upstream measurements, respectively). In 2007, fecal coliform counts
at the discharge led to a high pubic health concern rating in Alderbrook Steam; however the rating
was downgraded to moderate in 2008.

o Broom Hill Stream exhibited high turbidity (approximately two and 10 times greater than the
guideline for the point of discharge and upstream measurements, respectively). In additon,
phosphorus at Broom Hill Creek was over four times greater than the guideline.

In response to elevated turbidity measurements in Alderbrook Stream and Broom Hill Stream, the District
of Sooke agreed to follow-up with developers regarding silt and erosion control. Additionally, a Liquid
Waste Management Plan being developed for the District of Sooke will provide guidance and tools to
effectively manage stormwater in District of Sooke watersheds. It is anticipated that these positive efforts
will improve or maintain healthy watercourses which will positively affect the marine environment and
public health.

FECAL COLIFORMS

Fecal coliform bacteria are found in the gut and feces of warm-blooded animals and act as indicators of
contamination due to failing septic treatment systems, imporper manure storage and human or animal
presence in and around watercourses. In 2008, 42 samples from the 14 watercourses were analyzed for
fecal coliforms. Seventeen of these exceeded the BC shellfish harvesting standard (14 FC/100 mL). As
shellfish harvesting does not generally occur in these watercourses, the guideline is used as a
conservative benchmark. The less stringent SHWP guideline was adopted from VIHA and is intended for
protection of the public from direct contact. Eight of the seventeen samples also exceeded the SHWP
guideline (200 FC/100 mL) and occurred in the following watercourses:

e Alderbrook Stream: 2,100 FC/100 mL, summer
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Gillespie Creek: 530 FC/100 mL, summer

Grouse Brook: 850 FC/100 mL, summer

Saseenos/Lannon Creek: 650 FC/100 mL, winter; 200 FC/100 mL, summer
Sooke River (2043-1B): 290 FC/100 mL, summer

Throup Stream: 290 FC/100 mL, winter; 470 FC/100 mL, summer

Some fecal coliform results were variable from year to year. This may be caused by changes in
precipitation levels. Increases in precipitation levels can cause septic fields to become saturated and
overflow. As well, domestic animal or wildlife feces can enter stormwater flows through groundwater.
Higher precipitation levels can also decrease fecal coliform concentrations by dilution. In general, more
populated areas are found to have higher levels of fecal coliform bacteria. Fecal coliform concentrations
in watersheds tend to increase from the upper reaches to the point of discharge to marine waters. This,
in part, reflects the cumulative effects of fecal coliform bacteria in the flow.

DISSOLVED OXYGEN

A lack of fresh water input or in-stream rotting organic debris are the most common sources of depleted
dissolved oxygen levels in a watercourse. One of the watercourses Ella Stream had a dissolved oxygen
measurement 5.09 mg/L that was below the MOE guideline (6.0mg/L). The low measurement occurred in
the summer and the creek flow was low (approximately 2 L/min).

TEMPERATURE

Increased development of an area can result in higher watercourse temperatures due to loss of overhead
vegetation and stormwater flows originating from impervious surfaces. This increase in temperature can
adversely affect fish populations. The temperature measurements in the 14 watercourses were all within
provincial criterion for the protection of aquatic life, with the exception of Sooke River. During the summer
the temperature was measured at 19.3°C, slightly above the BC guideline of 19°C.

SPECIFIC CONDUCTANCE

Specific conductance measurements can be affected by high sediment levels and contaminants and
nutrients (including those associated with sewage). Occasionally, specific conductance measurements
collected from the 14 watercourses were much higher than natural conductivity levels (50 to 1500 ps/cm);
however, due to the magnitude of the values and the proximity of the stations to the ocean, these were
likely due to salt water from tidal influence.

PHOSPHORUS

Phosphorus measurements can be affected by sewage, fertilizers, toothpaste, detergents, pesticides,
fireworks, explosives, friction matches and natural processes. In 2008, only two measurements were
above the CCME trigger range of 0.035 to 0.1 mg/L. The two exceedences were measured in Broom Hill
Stream and Gillespie Creek at 0.42 mg/L and 0.58 mg/L, respectively.

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. Five of the fourteen watercourses that were sampled had turbidity measurements that
exceeded the provincial criteria of 8 NTU; they are as follows:

Alderbrook Stream: 93.30 NTU, winter
Alderbrook Stream (2042-2): 188.0 NTU, winter
Broom Hill Stream: 15.20 NTU, winter

Broom Hill Stream (2102-2): 79.60 NTU, winter
Ella Stream: 10.60 NTU, summer
Saseenos/Lannon Creek: 10.00 NTU, winter
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e Throup Stream: 11.00 NTU, winter

Water Quality Trends

Water quality in most of the watercourses does not appear to be changing over time, however higher than
unusal values were measured in the following streams suggesting a change in water quality may be
occurring:

e Alderbrook Stream - Turbidity had previously been elevated, but the 2008 measurements are higher
than those observed in the past (12 and 24 times greater than the guideline for the point of discharge
and upstream measurements, respectively).

e Broom Hill Stream - Phorsphorus was elevated in Broom Hill Creek for the first time since SHWP
began monitoring in 2005. Although turbidity has been previously elevated at 2102-2, the
measurment (79.6 NTU in 2008) was nearly double that observed in 2003.

e Throup Stream - Turbidity was above the guideline (11.00 NTU) for the first time since SHWP began
monitoring in 2005.

¢ Gillespie Creek - Phosphorus was elevated for the first time and was nearly six times higher than the
guideline.

SHWP staff will continue to monitor water quality to determine if the observed measurements are
indicative of established changes in water quality.

The Monitoring of Significant Watercourses program will continue to be updated as changes in land use
occur and other relevant information becomes available. Continued sampling is required to properly
assess water quality in these watercourses. With an applied stormwater management plan, these creeks
can be protected into the future. All significant watercourse sampling locations are shown on Figure 6.
All 2008 and historical data are provided in Appendix G.

5.5 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 District of Sooke
to protect stormwater quality within the jurisdiction.

DATA COLLECTION FOR SOOKE INLET, HARBOUR AND 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.

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
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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, Sooke 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.

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:

Code of Practice for Automotive and Parking Lot Operations
Code of Practice for Construction and Development Activities
Code of Practice for Streets and Roads

Code of Practice for Recreation Facilities

Code of Practice for Recycling Operations

Codes of Practice for Outdoor Storage Yard Operations

ook wNn~

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, educational outreach programs and continued feedback as to the effectiveness of the
implemented BMP are essential components of stormwater source control. Sooke 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 District of Sooke 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.

The CRD SHWP has included stormwater source control as a major initiative since 2001. However,
regulatory powers for stormwater source control rest with municipalities under the Local Government Act
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and the Community Charter. Therefore, municipal implementation of a model storm sewer and
watercourse bylaw is the foundation for controlling stormwater contamination at the source.

An initial model bylaw, titted A Bylaw to Regulate the Discharge of Waste into Storm Sewers and
Watercourses, was endorsed by the Board in 1995 and member municipalities were invited to adopt it.
Since then the model stormwater bylaw has been updated a number of times to reflect changes in
provincial regulations, allowing better protection to municipal storm drain systems, increased enforcement
capabilities and the incorporation of codes of practice (CoP). As of 2007, version 13B of the model
stormwater bylaw and six sector-specific CoP have been made available to all member municipalities for
optional adoption or to be built into existing municipal regulations. The CoP set out municipal
requirements under which various business sectors will be required to operate to prevent the pollution of
stormwater. The Board also supported the creation of a bylaw working group (BWG) comprised of
municipal engineers and planners and CRD staff who work together to develop a coordinated approach to
bylaw-related activities. The activities of the BWG are coordinated by SHWP staff.

Most municipalities in the core area of the CRD have adopted the earlier version of the model bylaw with
the City of Victoria being the only municipality to adopt the latest version along with five of the six CoP.
By doing so, the City of Victoria has increased its ability to protect municipal storm drain systems and the
environment.

PuBLIC EDUCATION

The CRD SHWP includes public education as an important component for reducing contaminants flowing
into storm drains. Part of this public education includes promoting the use of BMP’s by the community.
BMP’s 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.

TECHNICAL ASSISTANCE

The SHWP provides technical expertise and assistance to municipalities in the area of stormwater source
control. Information on structural pollution prevention technologies, federal and provincial initiatives that
involve stormwater quality, and changing environmental guidelines and regulations are some of the broad
topics where the program provides advice to municipalities. The BWG provides a forum for the continued
exchange of information relevant to stormwater source control. Guest speakers, such as governmental or
business representatives, are arranged by the SHWP to address areas of concern or to provide
information to the BWG.

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.

In the atlas, users will find environmentally significant landscape information:

e cadastral and aerial orthophoto base layers
e road network
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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.

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.

Using the Natural Areas Atlas is as simple as going to the website (http://www.naturalareasatlas.ca) and
using the tools and map functions provided. A tutorial is available to familiarize new users with the basic
controls. A full help system is also offered to assist users with common tasks as well as the more
advanced functions.

The atlas website contains detailed stream mapping information for several streams in Sooke. 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.

The atlas can be used to promote well-informed and responsible land use decisions within Sooke. This
will in turn have a positive effect on the health of watercourses and the marine receiving environment.

REDUCING SHELLFISH CLOSURES

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. Fecal coliform sampling has focused primarily on human health issues. However, there are
shellfish beds in the Sooke Inlet, Harbour and Basin closed for recreational harvesting due to bacterial
contamination. Currently, shellfish can be harvested for depuration in these areas with a permit from the
Canadian Food Inspection Agency or DFO. The SHWP works toward reducing pollution, through
discharge and nearshore marine sampling and source investigations. This work, combined with the
construction of the District of Sooke community sewer system, may eventually lead to the opening of
shellfish beds in these waterbodies.
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6.0 RECOMMENDATIONS

6.1

Public Health Concerns

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

1.

6.2

that Stormwater, Harbours and Watersheds program staff continues to sample stormwater discharges
along the District of Sooke coastline to monitor for fecal coliform levels.

that Stormwater, Harbours and Watersheds program staff continues to work with the District of Sooke
and Vancouver lIsland Health Authority staff to identify the sources of elevated fecal coliform
concentrations in stormwater.

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

Environmental Concerns

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

1.

6.3

6.4
1.

that Stormwater, Harbours and Watersheds program staff continues to monitor discharges to
determine source(s) of chemical contamination.

that Stormwater, Harbours and Watersheds program staff discontinues monitoring discharges where
low contaminant levels have been confirmed.

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

that Stormwater, Harbours and Watersheds program staff continues monitoring significant
watercourses to assess water quality and to monitor for change over time.

Stormwater Source Control

that 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.

that the District of Sooke considers adopting the model storm sewer and watercourse protection
bylaw, associated codes of practice and best management practices.

General

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