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Purpose 

The purpose of this report is to provide a summary 
of physical, chemical and biological parameters 
monitored in the Cowichan and Koksilah Rivers 
between 2019 and 2024, with a focus on how levels 
compare to British Columbia (BC) water quality 
objectives (WQO) for these rivers (Obee and Epps, 
2011) and/or guidelines (WQG).  

Introduction 

The Cowichan and Koksilah Rivers lie within the 
Nanaimo Lowlands Ecoregion on the south-eastern 
portion of Vancouver Island. The Town of Lake 
Cowichan and the City of Duncan are located within 
the watershed. The Cowichan River is one of only 
three rivers in BC designated as a Canadian Heritage 
River, based on its outstanding natural, cultural and 
recreational values. This watershed is used 
extensively for primary contact recreation such as 
swimming and kayaking, and is also a source of 
water for drinking, irrigation and industrial purposes 
(McKean, 1989). 

There are multiple authorized air and ground 
discharges within the lower industrialized portions of 
the Cowichan and Koksilah River watersheds, 
including landfills, incinerators, composting facilities, 
quarries and soil treatment facilities. For the sake of 
brevity, only outfalls directly to surface water will be 
discussed further. The Town of Lake Cowichan, 
under authorization PE247, discharges municipal 
wastewater effluent into the upper Cowichan River 
where there are no other authorized discharges. The 
Joint Utilities Board (JUB), under Operational 
Certificate (OC) 1497, discharges municipal 
wastewater effluent from the City of Duncan and 
Municipality of North Cowichan into the lower 
Cowichan River. The Freshwater Fisheries Society of 
BC discharges effluent into the lower Cowichan River 
from their hatchery in accordance with 
authorizations 6603 and 8943 under the Land-based 
Finfish Waste Control Regulation. 

This attainment report presents data and changes 
that have occurred in the watershed between 2019 

and 2024 only. In 2022-2024, as part of a large 
collaborative project initiated by the Cowichan 
Watershed Board, WQO attainment monitoring was 
completed at seven sites in the Koksilah River 
watershed (Appendix Figure 1 and Table 1) and at 13 
sites on the Cowichan River mainstem (Appendix 
Figure 2 and Table 2). Other available data were 
considered where applicable and appropriate, 
including: Federal Provincial Trend Monitoring data 
from site BC08HA0018 in 2019-2024; Cowichan 
Valley Regional District (CVRD) data collected as part 
of their Drinking Water and Watershed Protection 
Program (DWWP) in 2023-24; and BC Fisheries and 
Fisheries and Oceans (DFO) Canada data collected in 
response to a 2023 Cowichan River fish kill.  

In 2017-18 WQO attainment monitoring also 
occurred. These data were summarized in Preikshot 
(2018; 2019) and are not considered here, though 
sites monitored in 2017-18 are included in the site 
lists (Appendix Tables 1 and 2) for context. 
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Changes in the watershed from 2019 to 2024 
include, but are not limited to: 

• Statistics Canada 2016-2021 population 
growth in CVRD was 4.6%, resulting in 
increased water use and water quality 
impacts. 

• Planned relocation of Joint Utilities Board 
sewage outfall from the lower Cowichan 
River to marine waters of Satellite Channel 
has been proposed under the CVRD Central 
Sector Liquid Waste Management Plan 
process in association with OC1497. Until 
such time as the new outfall location is 
approved, the effluent continues to 
discharge from the outfall location in 
Cowichan River. 

• Wilson Road (on Cowichan Tribes reserve) 
sanitary sewage system upgrade occurred 
in 2019. This is a low-pressure sewer system 
linked to the JUB system. 

• Development of the hospital and associated 
support infrastructure in the Somenos sub 
basin has resulted in hydrological changes 
since 2024. 

• A significant water quality related fish 
mortality event occurred July 2023 in the 
Cowichan River, with an estimated 84,000 
steelhead juveniles perishing as well as 
coho and adult trout. 

• The CVRD initiated their DWWP with secure 
funding and full-time staff dedicated to this 
work. DWWP monitoring, initiated in 2023, 
consists of spring, summer and fall water 
quality monitoring across the region. 

• In the Koksilah River, the Xwulqw’selu 
Watershed Planning Process was initiated in 
2020. This unique partnership between 
Cowichan Tribes and the Province focusses 
on solutions for the increasingly limited 
water supply in the Koksilah watershed and 
includes development of a Water 
Sustainability Plan. 

• There were significant floods on both the 
Cowichan and Koksilah Rivers in early 2020 
and in November 2021. The Cowichan 
diking system protected the Duncan urban 
core; however, there was significant 
damage in areas outside the dike system, 
particularly on Cowichan Tribes’ lands. 

• An estuary restoration project, including 
removal of the old Dinsdale farm dike, was 
underway in 2024. 

• Initiatives to improve water quality by 
Mosaic Forest Management in the area 
included: Rainfall Shutdown Standard, 
Culvert Sizing Determination, Riparian 
Management Update and a crossings 
improvement project with the Cowichan 
Salmon Enhancement Society. 

• 2023 wet season (December) sampling 
occurred with Raincoast Healthy Waters to 
look at emerging contaminants in the 
Cowichan Watershed. Ross et al. (2024) 
summarize these results. 

Water Quality Analysis  

When considered with flow and precipitation data, 
summer low flow and fall flush five weekly samples 
in 30 days sampling in 2022 (Koksilah) and 2024 
(Cowichan) generally captured appropriate dry low 
flow and fall flush conditions. A flushing event is 
when a heavy rainfall event flushes accumulated 
particulates after a dry period. More rain events 
were captured during sampling in fall 2024 than fall 
2022. Replicate and blank sampling did not result in 
removal of any data from the dataset. 

Appendix Table 3 summarizes which water quality 
objectives were met in the Koksilah and Cowichan 
Rivers.  

The total phosphorus objective (Appendix Figures 
3A, 3B) was not met at most sites in both rivers, 
aside from the uppermost Cowichan River sites 
upstream of the first municipal discharge point 
(PE247). Orthophosphate is the most biologically 
available form of phosphorus and levels in coastal 
streams are typically not measurable due to the 
naturally extreme phosphorus limitation. 
Phosphorus limitation is where phosphorus 
availability limits the growth and productivity of 
organisms in an ecosystem. However, in the 
Cowichan River, excess orthophosphate is evident 
from May-September, particularly at mid-river sites 
downstream of PE247 and in the lower river 
downstream of the OC1497 discharge.  

Chlorophyll a (Appendix Figure 3C) was not met at 
both the two Cowichan River sites downstream of 
the municipal wastewater outfalls at which the 
objective applied and at three more sites in the mid-
Cowichan River. Vandalism of artificial chlorophyll a 
substrate (i.e., styrofoam attached to concrete 
blocks) may also have underestimated chlorophyll a 
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impacts. High chlorophyll a results in May suggest 
the algal growing season may start as early as April. 

Escherichia coli (Appendix Figures 4A, 4B) was not 
met at most sites in both rivers. While the E. coli 
objective is meant to protect drinking water (16 
current domestic licenses in the Cowichan River and 
17 in the Koksilah River), recreational use does occur 
in the watersheds. Recreational guidelines for E. coli 
were met in the Cowichan River but not in the 
Koksilah River tributary KR07 (Kelvin Creek at 
Koksilah Road). 

Dissolved oxygen (DO) objectives were not met at 
most sites in both rivers (Appendix Figures 5A, 5B). 
Continuous, or time-series, data collected at least 
hourly in Cowichan River identified daily DO and pH 
fluctuations resulting from algal respiration and 
growth. With most sample collection limited to 
daytime work hours, hourly data collected, via auto 
samplers, revealed the need to account for complete 
daily cycles and their potential individual or 
synergistic effects on other parameters. For 
example, large pH and DO fluctuations can stress 
aquatic organisms. Very high pH and temperatures 
can increase toxic unionized ammonia levels, which 
are harmful to fish. 

Ammonia objectives were not met downstream of 
the OC1497 municipal waste discharge. Though 
there is no nitrite objective, dissolved nitrite values 
downstream of this discharge could exceed the BC 
water quality guidelines (BCWQG) (average 0.04 
mg/L) if they consistently remain at maximum 
monthly sampling levels. Other notable forms of 
nitrogen are total kjeldahl nitrogen (TKN), which can 
be used to understand the potential for organic 
nitrogen bioavailability. 2024 results for TKN in the 
Cowichan River were typically 0.05 to 0.15 mg/L 
higher than total ammonia, suggesting potential for 
increased ammonia production under certain 
conditions. Although only the sites immediately 
downstream of wastewater discharges reached or 
approached the ammonia objective levels, 
occasional occurrences of elevated total ammonia, 
and regular occurrences of high pH and high 
temperature were observed at other sites. 
Combined with the presence of organic nitrogen 
available for conversion to ammonia, this suggests a 
potential for these factors to align, leading to 
harmful amounts of unionized ammonia.  

The temperature objective was not met in the 
summer in the Cowichan River at the five sites 
where weekly averages were available for direct 

comparison to objectives (Appendix Figure 6). These 
data emphasized the importance of collecting 
continuous temperature data to fully assess the 
potential for temperature fluctuations that can 
affect the receiving environment and other 
parameters. 

The non-filterable residue (NFR) or total suspended 
solids (TSS) maximum objective was occasionally not 
met at the CR17 (downstream Somenos) site during 
October-April in the Cowichan River. The turbidity 
objective was occasionally not met in May-
September in the Koskilah River tributaries and in 
October-April at four sites in the middle and lower 
Cowichan River.  

Total copper levels did not meet the objective at the 
CR 17 (downstream Somenos) site in the Cowichan 
River or at KR02 (Patrolas Creek at Hillbank Road) in 
the Koksilah watershed. The BC WQG for dissolved 
copper was not met at four Cowichan River sites in 
summer and at all Cowichan River sites in fall. 

Total lead and total zinc objectives were met, as 
were BC WQG for dissolved lead and zinc. Other 
metals that occasionally did not meet guidelines 
were total aluminum at seven of nine Cowichan 
River sites in the fall, total iron in the winter at the 
CR17 (Cowichan River downstream Somenos) site, 
dissolved iron in KR02 (Patrolas Creek at Hillbank) 
and KR05 (Howie Creek at Koksilah Road), and total 
iron and total arsenic at KR02. 

Summary & Conclusions 

Water quality in the Koksilah River is generally good. 
However, during the growing season (May-Sept) 
excess nutrients and microbiological contaminants 
affect the entire watershed, especially in tributary 
streams. The likely source of these contaminants is 
agricultural or industrial land use and residential 
properties with aging or poorly maintained septic 
systems. 

Water quality in the Cowichan River is generally 
good. However, during the growing season, nutrient 
impacts, specifically phosphorus levels primarily 
from the two wastewater treatment plant 
discharges, can be a concern. Agricultural and 
industrial land use, aging septic fields and urban 
runoff likely also contribute nutrients and E. coli in 
various areas of the watershed. Nutrients cause 
associated algal overgrowth (chlorophyll a) and 
subsequent decomposition downstream of the 
wastewater discharges, and cascading effects on 
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related parameters (dissolved oxygen, pH, and 
ammonia), all of which do not meet objectives. 
Orthophosphate, or the bioavailable form of 
phosphorus, is measurable on occasion, suggesting 
more orthophosphate is available than periphyton 
can take up. Temperatures above objectives in 
summer and low river flows can exacerbate these 
effects which, when considered cumulatively, can 
lead to fish kill events such as that observed in July 
2023. Nitrite levels at CR17 (downstream of 
Somenos) are noteworthy and should continue to be 
monitored. The data show the algal growing season 
starts as early as April, not May as in past. Thus, 
limiting the nutrients entering the river at this time 
may help reduce nutrient impacts. 

E. coli is above objectives for raw drinking water 
receiving disinfection in both watersheds, indicating 
a need to address E. coli sources. Sources are likely 
from a combination of recreational use, agricultural 
land use and failing septic fields, with some wildlife 
contributions during rainwater runoff events. 

Turbidity in the Koksilah River was highest in the 
summer and probably associated with algal growth 
or localized land use. In the Cowichan River turbidity 
and TSS/NFR was highest in fall, likely associated 
with runoff events and decaying algae. 

Metals data for Koksilah River were limited but did 
not raise water quality concerns except at KR02 
(Patrolas Creek at Hillbank Road). At KR02 several 
metals clearly showed levels higher than other sites, 
along with WQO exceedances for other parameters, 
with elevated values likely associated with runoff 
from local land uses. 

In 2024, more metals data were collected for 
Cowichan River than in previous attainment 
monitoring, confirming that most metals at most 
sites were below applicable guidelines and 
objectives. Exceptions included copper, aluminum 
and iron, where mean BC WQG were occasionally 
exceeded at some sites. Higher metals values were 
typically observed downstream of wastewater 
treatment plants, particularly at CR17 (downstream 
of Somenos), and during rainwater runoff events. 
However, naturally occurring levels of these metals 
may also be present throughout the watershed.  

Recommendations 

Key recommendations from this WQO attainment 
study for the Koksilah and Cowichan River 
watersheds are: 

• As five sites on the Cowichan River were 
higher than the chlorophyll a BCWQG, 
consider using the guideline as a benchmark 
for evaluating water quality along the entire 
Cowichan River and not just below the 
wastewater discharge locations as per the 
WQOs. 

• Nutrients concentrations were above the 
WQOs which had measurable negative 
effects on the water quality of Cowichan 
River. Every effort should be made to 
reduce nutrient concentrations and mass 
nutrient loading throughout the watershed, 
but especially from the wastewater 
discharges. Key periods to lower nutrient 
inputs are during the critical growing season 
for algae (April to September).  

• Other efforts to reduce nutrients, bacteria, 
and metals should include enhancing the 
education of landowners and industries and 
promoting control measures for runoff into 
streams.  

• Continue to collect continuous data for 
temperature, pH and DO in the Cowichan 
River between April and September to 
better understand daily fluctuations that 
may negatively affect fish, with particular 
focus on the mid-river 70.2 mile and 
Horseshoe Bend areas.  
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Appendix 

 

Figure 1. 2022 Koksilah River monitoring sites. Sites monitored in 2017 and CVRD sites are also shown. 

Table 1. 2022-2024 sampling sites in the Koksilah River watershed. Sites monitored in 2017 are also shown for 
comparison. 

           

 

Area
downs
tream 
order

Abbreviated 
site name

Description EMS ID Latitude Longitude
2017 

Summer/Fall 
5 in 30

 2022 
Summer/Fall 

5 in 30 

2023-
2024 

CVRD 
samples

Koksilah River 1 KR01 Koksilah River at Port Renfrew Road E207425 48.6425 -123.7383 x
Koksilah River 

Tributaries
2 KR02 Patrolas Creek at Hillbank Rd. E207426 48.719483 -123.647347 x

Koksilah River 
Tributaries

3 KR03 Patrolas Creek  at Moss Road E230098 48.7245 -123.6593 x x

Koksilah River 4 KR04a Koksilah  River at Koksilah Road E206976 48.7288 -123.671 x x

Koksilah River 5 KR04b
Koksilah River u/s Suspension Bridge 

Bright Angel Park
E331431 48.73645 -123.67841 x

Koksilah River 
Tributaries

6 Ditch@BAP Ditch at Bright Angel Park E291189 48.7377 -123.6777 x (fall only) not sampled

Koksilah River 7 BAP01
Koksilah River downstream Bright Angel 

Park Park
E295429 48.7368 -123.6788 x x

Koksilah River 
Tributaries

8 KR05 Howie Creek at Koksilah Road E234128 48.7312 -123.6851 x x

Koksilah River 
Tributaries

9 KR06 Glenora Creek at Doupe Road E230099 48.746 -123.7168 x x

Koksilah River 
Tributaries

10 KR07 Kelvin Creek at Koksilah Road E207427 48.7488 -123.6953 x x x

Koksilah River 
Tributaries

11 KR08
Koksilah River downstream Kelvin 

Creek (but upstream of landfill)
E207433 48.7505 -123.6903 x

not 
accessible

Koksilah River 12 KR09 Koksilah  River at Highway #1 0123981 48.7561 -123.6784 x x x



 

 7 

 

 

Figure 2. 2024 Cowichan River monitoring sites. 

Table 2. 2024 sampling sites in the Cowichan River watershed. Sites monitored in 2018 are also shown for 
comparison. 

  

 

 

 

 

Area
downs
tream 
order

Abbreviate
d site 
name

Description EMS ID Latitude Longitude

2018 
Summer/

Fall 5 in 
30

2023-2024 
CVRD 

samping

 2024 
Summer/

Fall 5 in 
30 

2024 May-
Sept 

biweekly 
nutrient 

2024 DFO 
continuous 

loggers 
(temp, pH, 

DO)

2024 
Benthic 
Invert. 
CABIN

Upper River 1 CR01
Cowichan River south side at 

Cowichan Lake weir
E206108 48.8243 -124.0589 x x x x

Upper River 2 CR02 Cowichan River at Little Beach E321011 48.83124 -124.03122 x
Upper River 3 CR06 Cowichan 300 m u/s PE247 0120808 48.8301 -124.03028 x x x x x
Upper River 4 CR10 Cowichan R 400 m d/s PE247 E206107 48.8252 -124.02495 x x x x

Upper River 5 CR11a Cowichan R @ 70.2 mile bridge E332091 48.8037 -124.0035
x (no 

metals)
x x x

Middle River 6 CR11b Cowichan R at Horseshoe Bend E334444 48.77871 -123.947570
x (no 

metals)
x x x

Middle River 7 CR12 Cowichan at Stoltz Pool E227752 48.77086 -123.89117 x x x

Middle River 8 CR12b Cowichan River @ Sandy Pool E286892 48.7573 -123.8351
x (no 

metals)
x x

Middle River 9 CR13 Cowichan River at Vimy Beach E234124 48.76045 -123.77288 x x x x

Lower River 10 CR14 Cowichan River at Allenby Bridge E234125 48.77283 -123.71388 x x x

Lower River 11 CR16a Cowichan River at Rotary park E333071 48.7721 -123.6921
x 

(@Hwy 1)
x x x x

Lower River 12 CR16b
Cowichan River 500 m d/s PE-

1497
E284651 48.77697 -123.67417 x x

Lower River 13 CR17
Cowichan River 1 km d/s PE1497 

(d/s Somenos Creek)
E206106 48.77304 -123.66456 x x x x x
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Table 3. Summary of the Water Quality Objectives for Cowichan and Koksilah Rivers (Obee and Epps 2011) and 
attainment results based on 2022-2024 sampling, where yes/no refers to whether objectives were met. 

 

Variable

Site (Timing) 

WQO Applied Revised Objectives (2011)
Summer Fall Summer Fall

Escherichia coli All
≤ 10 CFU/100 mL 

(90th percentile)

No 

(7 of 7 sites)

No 

(7 of 7 sites)

No

(11 of 12 sites)

No 

(11 of 12 sites)

All (Oct to May)
≥ 11.2 mg/L N/A

No   

(9 of 12 sites) N/A

No 

(13 of 13 sites)

All (June to Sept)
≥ 8 mg/L

No 

(10 of 12 sites) N/A

No 

(5 of 13 sites) N/A

All
≤ 7 mg/L (mean) ND ND Yes

No 

(1 of 12 sites

≤ 27 mg/L (max) ND ND Yes Yes

Turbidity All (Oct to Apr)
≤ 5 NTU (max) N/A Yes N/A

No 

(4 of 12 sites)

All (May to Sept)
≤ 2 NTU (max)

No 

(3 of 7 sites) N/A Yes N/A

All (Oct to Apr) ≤ 1.12 mg/L (mean) N/A Yes N/A Yes

≤ 5.81 mg/L (max) N/A Yes N/A Yes

All (May to Sept)
≤ 0.904 mg/L (mean) Yes N/A

No 

(2 of 12 sites) N/a

≤ 6.64 mg/L (max) Yes N/A Yes N/a

Total Phosphorus All (May to Sept)
≤ 5 μg/L (mean)  

(collected monthly May-Sept)

No 

(7 of 7 sites) N/A

No 

(10 of 13 sites) N/A

≤ 7 μg/L (max)

No 

(7 of 7 sites) N/A

No 

(8 of 13 sites) N/A

Chlorophyll a
d/s of PE-247 and 

PE-1497

≤ 5.0 μg/cm2 N/A N/A No 

(2 of 2 

applicable 

sites; 3 more 

sites showing 

exceedences)

N/A

Total Copper All ≤ 2 μg/L (mean) ND Yes Yes Yes

≤ 4 μg/L (max) Yes No

 ( 1 of 10 sites)

Yes No 

(1 of 9 sites)

All ≤ 1.22 μg/L (mean Koksilah)

≤ 0.358 μg/L (mean Cowichan) ND Yes

No 

(4 of 9 sites)
No 

(9 of 9 sites)

≤ 7.31 μg/L (max Koksilah)

≤ 2.13 μg/L (max Cowichan) Yes Yes Yes Yes

Total Lead All ≤ 4 μg/L (mean) ND Yes Yes Yes

≤ 11 μg/L (max) Yes Yes Yes Yes

Dissolved Lead (BCWQG)
All ≤ 3.83 μg/L (mean Koksilah)

≤ 1.82 μg/L (mean Cowichan) ND Yes
Yes

Yes

Total Zinc All ≤ 7.5 μg/L (mean) ND Yes Yes Yes

≤ 33 μg/L (max) Yes Yes Yes Yes

All ≤ 8.94 μg/L (mean Koksilah)

≤ 2.66 μg/L (mean Cowichan)

ND Yes MDL too high MDL too high

≤ 33.9 μg/L (max Koksilah)

≤ 13.1 μg/L (max Cowichan)

Yes Yes Yes Yes

Temperature All

≤ 17 °C (weekly mean) No - potential 

at  6 of 10 sites 

(limited data)

Yes (limited 

data)

No 

(5 of 5 sites)

Yes

N/A - not applicable; ND - no data; MDL - minimum detection limit

note: unless otherwise specified, all calculations are based on five samples in 30 days

Cowichan River

2024

Koksilah River

2022

Total Ammonia

Dissolved Copper 

(BCWQG)

Dissolved Zinc (BCWQG)

Dissolved Oxygen

Non-filterable Residue 
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A.  B.  C.   

Figure 3. Left to right, box plots summarizing May thru September A. total phosphorus data upstream to 
downstream for Koksilah River (2022) and B. total phosphorus data upstream to downstream for Cowichan River 
(2024) and C. chlorophyll-a data for Cowichan River (2024). Averages are indicated by the “x” in the boxplot. Black 
dashed line indicates maximum total phosphorus objective of 0.007 mg/L; red dashed line indicates average total 
phosphorus objective of 0.005 mg/L; blue dashed line indicates chlorophyll-a objective of 5 µg/cm2. 

A.  B.   

Figure 4.A. 2022 Koksilah River and B. 2024 Cowichan River E. coli 90th percentile summer and fall 5 in 30 sample 
values compared to the Water Quality Objective to protect drinking water sources (10 CFU/100mL). Sites are listed 
in upstream to downstream order. 
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A.  

B.  

Figure 5 A. Koksilah River (2022-2024) and B. Cowichan River (2023-2024) dissolved oxygen values relative to the 
June to September WQO of ≥ 8 mg/L (blue dashed line) and October to April WQO of ≥ 11.2 mg/L (red dashed line). 
Sites are listed in upstream to downstream order. 
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Figure 6. 2024 Cowichan River weekly average temperature at four sites compared to temperature objective. 
Legend lists sites in upstream to downstream order. 

 




