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GLOSSARY 

FOG Fats, Oils and Greases that affect the operation of the WWTP, and build up in the sewers 

SCADA Supervisory Control And Data Acquisition, the process control system for the 
municipality’s infrastructure 

MFR Multi-family residences 

OCP Official Community Plan 

I&I Inflow and Infiltration (of stormwater and groundwater to the sewer) 

RBC Rotating Biological Contactor 

WWTP Wastewater Treatment Plant 
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INTRODUCTION 

Domestic wastewater produced by 97 residences in Lions Bay’s Kelvin Grove neighbourhood is directed 
through 2,173 meters of 200 mm (8”) PVC sanitary-sewer pipe to treatment at the municipality’s 
wastewater treatment plant (WWTP) located at Kelvin Grove Beach & Marine Park. 
 
2024 wastewater operating expenditure was budgeted at $159,250 including amortisation, with 
$196,457 collected in sewer rates, the difference funding a capital expenditure fund.  No capital 
expenditure was undertaken in 2024, but significant maintenance work included replacing the close-to-
failure rotating biological contactor’s motor reduction gear drive with the in-stock spare and buying a 
new spare drive and motor, and adding a SCADA-connected current transducer to the motor power feed 
to offer a reading of motor health. 
 
A description of the wastewater treatment process is provided in an Appendix. 

PERMIT 

The municipality’s authority to discharge wastewater to the environment is provided under the 
Environmental Management Act by Ministry of Environment and Climate Change Strategy) Permit 5188 
(see Appendix), which stipulates the following requirements: 

 
Parameter Permit value 

Effluent volume 340 m3/day max. 

5-day biological oxygen demand (BOD5) 45 mg/ℓ max. 

Total suspended solids (TSS) 60 mg/ℓ max. 

Effluent sampling Daily for total volume, quarterly for BOD, TSS 

Reporting Annually 

 
EFFLUENT ASSAY 

All four quarterly effluent samples were within permitted limits: 
 

Parameter 21 Mar. 2024 6 Jun. 2024 26 Sep. 2024 10 Dec. 2024 

TSS, mg/ℓ (max. 60) 20.7 23.0 30.0 17.7 

BOD5, mg/ℓ (max. 45) 11.8 14.9 25.7 11.3 

 
Laboratory reports are provided in the Appendix. 
 

DISCHARGE VOLUMES 

Daily flow data are provided in the Appendix.  2024 saw significant control system data outages from 
mid-March to mid-May (due to the municipality’s new managed IT service provider being unable to 
correctly configure new routers to the Shaw cable internet service at the plant).  Even once that had 
been addressed, data connectivity was unreliable until the Shaw connection was replaced by Telus fibre 
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in Dec. 2024.  For the data that do exist, there was one exceedance of the permitted 340 cu. m in 2024, 
namely 420 cu.m on Jan. 29, which saw a total of 187 mm of rain in the 11 preceding days: 
 

 
 
No other period of the year saw that amount of rain, and we think it reasonable to infer no volume 
exceedances therefore occurred in missing data periods.  The plant’s control system is being upgraded in 
2025 to store operating data locally to eliminate the need for a totally reliable data connection.  
 
95 residences have been connected to the system since the neighbourhood was developed in the 1990s.  
Three further residences commenced construction in 2022, and two were connected in 2024.  Despite 
no appreciable change in the number of sewer connections, flows into the WWTP have increased year-
on-year since 2020: 
 

 2017 2018 2019 2020 20211 20222 2023 2024 

Average daily flow (m3/day) 92.4 80.4 72.2 81.3 100.5 116.6 122.2 132.5 

Change  - -13% -10% +13% +24% +16% +5% +8% 

Max. daily flow (m3/day) 269.9 199.8 204.6 203 525 455 443.4 419.7 

Exceedances of 340 m3/day 0 0 0 0 6 1 1 1 

 
1 The WWTP’s RBC renovation was commissioned in Jan. 2021, but data logging was not available until March.  Flows 
were estimated for Jan. and Feb.  Atmospheric river events occurred in Oct. and Nov. 2021. 

2 An atmospheric river event occurred in Dec. 2022 
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This year-on-year increase could be caused by a number of factors: 
 

• The plant was rebuilt in 2020 and the effluent flowmeter may have been recalibrated and 
reporting different absolute values since.  Its zero-flow reading was confirmed in 2024, and we 
believe it is now reporting correctly, if it was not before. 

• Qualitatively, residences in the neighbourhood are known to be adding short-term rentals or 
have secondary suites: an increasing count of occupants will produce more wastewater. 

• Lions Bay was exempt from BC’s speculation and vacancy tax until the 2023 tax year; its 
introduction may have increased residents. 

• Increased work from home use since COVID-19 means more daytime wastewater production. 

• Increasing visitors to the Kelvin Grove Beach Park and use of its washrooms connected to the 
WWTP. 

• Deterioration of private plumbing, discussed further below. 

• Shorter winters, leading to more rain than snow, increasing the potential for inflow and 
infiltration (I&I). 

 

DEMAND 

Flows through the plant exhibit a typical residential use pattern over the course of the day: overnight 
lows build through the morning, peak mid-evening, and drop after 10 pm; summer times are later: 
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Overnight flows are of note.  With only residences connected to the system, flow between 1 and 5 am is 
expected to be close to zero but instead is significant.  On Aug. 11 for example, the 10th day of a period 
with no rain so less I&I likely, overnight flow out of the plant of a constant 1.0 ℓ/s is seen (excluding 45 
min. recirculation cycles):  
 

 

Expected use at Lions Bay’s scales would show spikes on the order of 0.5 ℓ/s for a few seconds as a slug 
of wastewater flows down the sewer.  Cross connection of roof and perimeter drains to the sewer would 
be expected to produce intermittent flows, somewhat correlated to rainfall.  Constant flow through the 
plant can have only two causes: 

• Groundwater I&I into sewers 

• Fixtures leaking or deliberately flowing to drain.   

Visual and camera inspections in July were conducted to attempt to find the constant flow.  One leaking 
shower, three leaking toilets and one constantly overflowing swimming pool connected to the sewer 
were found, and repaired by owners, sometimes only after increasingly firm requests.  Average overnight 
flow was reduced from March’s 1.2 ℓ/s to about 0.7 ℓ/s in August (including the effect of a presumably 
lower water table and lower resulting groundwater ingress), but even 0.7 ℓ/s was 68 percent of the flow 
into the plant in the month.   
 
Not only is constant flow an inefficient use of the plant’s hydraulic capacity, but it also reduces retention 
time and hence BOD removal.  The increased dilution does reduce the total suspended solids 
concentration, so sample frequency will be increased as part of fixes undertaken in 2025.  

MAINTENANCE 

ROUTINE 

In accordance with the operating permit, regular inspection and maintenance activities are conducted to 
keep the facility in good working order: 
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• Weekday inspection for vandalism, damage to RBC disks, shaft misalignment or deflection, 
motor and reduction gear noise, sludge levels, smell, blockage of weirs and orifices. 

• Monthly inspection of RBC reduction gear oil, and lubrication of fittings and bearings.  

• Pump out based on sludge level in the primary and secondary clarifiers.  In 2024, the plant was 
pumped in November, removing about 30 m3 of sludge.   

• Diver inspection of the outfall every six years, with the last inspection in 2019, and the next due 
in 2025. 

NON-ROUTINE, 2024 

• In August 2022, the sewer network had been smoke tested, revealing several small leaks in 
sewer laterals and manholes.  Letters were sent to property owners advising of private-side leaks 
and requiring their repair.  Staff are still addressing identified public-side defects.   

• As noted previously, by visually inspecting manholes three sections of sewer with continuous 
flow seemingly independent of recent precipitation were found.  An in-house CCTV unit 
identified three residences producing continuous flow.   

• In July a contractor was brought in to inspect areas that our owned camera could not reach, 
identifying a further leaking toilet and continuous flow from a swimming pool overflow.  A sewer 
branch for properties on Sweetwater and Tidewater were found to be carrying constant flow, for 
further investigation in late summer 2025. 

• The May inspection found the RBC reduction gear close to failure, with water and metal filings in 
the oil.  The in-stock spare was installed, with a desiccant pack added to the breather port to 
reduce moisture contamination, and a drain valve added to ease future inspections and oil 
changes.  The old drive was sent for inspection—as expected a failed shaft seal had allowed 
water ingress—but found to be too damaged to rebuild, so a new spare gearbox and motor 
were ordered and delivered. 

• A current transducer was installed on the motor power feed and added to the SCADA process 
control system to offer a reading of motor health. 

LOOKING FORWARD: 2025 

• Install conductivity sensor for motor gear reduction drive oil. 

• Video inspect select property service laterals using a slave rover from the main camera. 

• PR campaign to reduce constant flow and FOG (Fat, Oil, Grease) entering sewers. 

• Grout select manhole barrels to reduce groundwater I&I 

• Seek cross-connections of stormwater ditches and culverts, and of roof and perimeter drains to 
the sewer, by video scoping during heavy rain periods in late 2025 

• Diver-inspect outfall pipe 185 meters beyond and 60 metres beneath the low water mark. 

• Add SCADA control system historian to store data locally to eliminate reliance on constantly up 
data connectivity back to the central server.  

• Replace two seized manholes, raise eight manhole rings to or above street level to reduce I&I, 
recontour street catchbasins to direct stormwater into ditches (completed May). 
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STRATEGIC ISSUES 

Emergency RBC repair in 2020/1 utilised a like-for-like design to not trigger a new permit requirement.  
That choice unfortunately pushed back an Infrastructure Master Plan concept to expand the plant by 
adding modules to bring further sections of the Village onto central sewer.  A foreseen need is a 390 m 
force main from Lions Bay Beach Park to replace its overused onsite wastewater system, past Lions Bay 
Marina and the Public Works Yard (considered a future MFR property in the OCP), and connecting to the 
sewer at Periwinkle: 
 

 

FACILITY CLASSIFICATION 

The Environmental Operators Certification Program classifies the plant as a Small Wastewater System, 
valid until Feb. 28, 2026: 
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OPERATOR CERTIFICATIONS 

The municipality fielded two mandatory EOCP-certified operators in 2024: 
 
OPERATOR EOCP CERTIFICATIONS 

Foreman 1 AY (Operations Supervisor 
in 2025) 

Small Wastewater Systems (one required), Wastewater Collection 2 
(one required) 

Technician 1 GS (Operator 2 in 2025) Small Wastewater Systems (Wastewater Collection 1 in 2025) 
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APPENDIX 1 – WASTEWATER TREATMENT PROCESS 

The Kelvin Grove WWTP utilises a rotating biological contactor (RBC) process to treat wastewater in 
three stages: primary clarification, biological treatment and secondary clarification.  
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1 PRIMARY CLARIFICATION 

Wastewater flows through Lions Bay’s sewer network by gravity.  Entering the WWTP, solids, fats, oils 
and greases partially settle and form a sludge blanket at the bottom of the plant.  Sludge depths over 
about 30 cm decrease treatment efficiency due to exclusion of oxygen available for biological activity, so 
is periodically removed by pumper truck to Metro Vancouver’s Iona Island, Richmond wastewater facility. 

2 BIOLOGICAL TREATMENT 

Biological treatment relies on naturally occurring bacteria and protozoa consuming organic matter for 
food.   
 
Exiting primary clarification, wastewater containing suspended and dissolved organic matter passes to 
the RBC chamber.  RBCs are large plastic disks, approx. 3 m in diameter in Lions Bay’s case, dipping into 
the pool of wastewater in the chamber.  The disks rotate about 1.5 times a minute, to alternately expose 
them to air.   The disk surface is corrugated to provide extra surface area for a film of microorganisms to 
grow on. 
 
The first disks in the train see the highest organic loadings and are where the highest biological activity 
occurs.  Microorganism species in this zone are simple ciliates and filamentous and non-filamentous 
bacteria.  
 
As wastewater progresses down the chamber, decreasing organic loading gives preference to higher life 
forms including protozoa and rotifers.  Disk rotation provides oxygen to the process, plus keeps material 
in suspension rather than allowing it to settle to the floor of the chamber.   
 
In a well-functioning unit with appropriate wastewater feed rate, nutrient loading and micro- organism 
population, the RBC will produce an earthy, humus-like musty smell; sour or sewage smell indicates 
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suboptimal conditions. Recirculation pumps run every 45 minutes to return some effluent to the front of 
the plant, akin to the return activated sludge process found in much larger regional plants. 

3 SECONDARY CLARIFICATION 

Past the RBC, the wastewater stream enters a second clarifying chamber where dense biomass settles 
out, leaving a liquid effluent relatively clear of suspended material to be discharged to the environment, 
in Lions Bay’s case via an outfall pipe into Howe Sound.  Settled sludge is periodically removed.  In a 
tertiary system, secondary sludge is sent to closed tanks for anaerobic digestion for days to weeks, but 
Lions Bay is not yet required to use tertiary treatment. 
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APPENDIX 2 – SEWER LAYOUT 
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APPENDIX 3 – DAILY LOG 

Date (exceedances 
in orange) 

Daily throughput/m3 Max. flow/ℓ/s Avg. effluent 
temp/°C 

Rainfall, avg. of 2 
stations/mm 

Blanks indicate missing data due to SCADA outages 
1 Jan 24 160.6 3.4 12.9 4.3 
2 Jan 24 153.1 3.1 13.0 0 
3 Jan 24 145.7 3.0 12.9 11.1 
4 Jan 24 146.4 2.7 12.7 5.6 
5 Jan 24 149.4 3.2 12.7 10.6 
6 Jan 24 145.7 2.7 12.6 18.3 
7 Jan 24 160.9 3.0 12.4 4.6 
8 Jan 24 149.2 3.0 12.4 0 
9 Jan 24 139.0 3.1 12.2 24.6 

10 Jan 24 162.5 3.6 12.0 2.5 
11 Jan 24 139.4 3.4 11.7 0 
12 Jan 24 133.1 2.9 11.7 0.1 
13 Jan 24 136.8 3.0 11.4 0 
14 Jan 24 135.4 3.0 10.5 0 
15 Jan 24 135.5 3.1 10.3 0 
16 Jan 24 132.4 3.0 10.4 0 
17 Jan 24 117.8 2.3 10.4 0 
18 Jan 24 126.9 2.9 10.4 21.8 
19 Jan 24 125.7 3.3 10.3 5.9 
20 Jan 24 152.3 3.2 10.5 25.0 
21 Jan 24 152.8 3.0 10.5 3.6 
22 Jan 24 215.1 4.5 10.5 20.4 
23 Jan 24 230.8 4.2 10.3 16.1 
24 Jan 24 218.6 3.7 9.9 12.8 
25 Jan 24 182.7 3.6 9.9 13.5 
26 Jan 24 215.5 4.0 9.9 10.9 
27 Jan 24 202.1 3.8 10.0 25.1 
28 Jan 24 312.4 6.0 10.0 31.8 
29 Jan 24 419.7 7.2 9.8 16.8 
30 Jan 24 322.8 5.2 9.7 20.9 
31 Jan 24 261.1 7.0 10.0 26.5 
1 Feb 24 312.0 6.0 10.2 40.6 
2 Feb 24 326.0 5.6 10.3 24.0 
3 Feb 24 282.0 5.1 10.3 11.6 
4 Feb 24 212.4 3.8 10.6 0 
5 Feb 24 178.5 3.2 10.9 0 
6 Feb 24 153.4 3.3 11.0 0 
7 Feb 24 144.9 2.9 11.0 0 
8 Feb 24 142.2 3.0 11.1 0 
9 Feb 24 136.0 3.0 11.2 0 

10 Feb 24 129.8 3.5 11.3 0 
11 Feb 24 137.3 3.1 11.3 4.1 
12 Feb 24 149.7 2.9 11.4 24.6 
13 Feb 24 151.8 2.9 11.4 0.6 
14 Feb 24 133.5 2.7 11.4 0 
15 Feb 24 129.7 2.6 11.3 0 
16 Feb 24 130.4 2.9 11.1 0 
17 Feb 24 127.5 2.6 11.0 0 
18 Feb 24 136.9 2.6 11.2 0 
19 Feb 24 135.9 2.8 11.5 0 
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Date (exceedances 
in orange) 

Daily throughput/m3 Max. flow/ℓ/s Avg. effluent 
temp/°C 

Rainfall, avg. of 2 
stations/mm 

Blanks indicate missing data due to SCADA outages 
20 Feb 24 137.3 3.1 11.5 1.5 
21 Feb 24 136.4 2.7 11.7 4.6 
22 Feb 24 

   
0 

23 Feb 24 135.9 2.7 11.8 3.5 
24 Feb 24 145.6 5.6 11.8 0 
25 Feb 24 140.3 2.9 12.1 4.5 
26 Feb 24 152.1 3.3 12.2 13.0 
27 Feb 24 131.8 2.6 11.9 0 
28 Feb 24 

   
11.8 

29 Feb 24 150.0 3.1 11.3 6.0 
1 Mar 24 140.2 2.9 11.0 15.0 
2 Mar 24 171.7 3.7 10.8 12.1 
3 Mar 24 164.3 3.2 10.6 2.6 
4 Mar 24 162.9 3.1 10.6 16.6 
5 Mar 24 186.8 3.6 10.6 8.0 
6 Mar 24 158.7 3.5 10.3 0.4 
7 Mar 24 135.2 3.2 10.3 0.9 
8 Mar 24 125.6 2.9 10.3 0 
9 Mar 24 141.4 3.4 10.3 21.9 

10 Mar 24 157.2 3.2 10.4 19.6 
11 Mar 24 228.4 4.5 10.6 29.6 
12 Mar 24 171.5 3.7 10.3 18.6 
13 Mar 24 174.2 3.4 10.4 2.9 
14 Mar 24 141.8 2.9 10.5 0.6 
15 Mar 24 130.4 2.6 10.7 0.3 
16 Mar 24 129.0 3.0 10.9 0 
17 Mar 24 145.5 3.3 11.2 0 
18 Mar 24 146.3 3.1 11.6 0 
19 Mar 24 154.2 3.4 11.6 0 
20 Mar 24 136.5 3.0 11.6 0 
21 Mar 24 131.6 2.8 11.6 0 
22 Mar 24 141.6 3.4 11.7 0 
23 Mar 24    1.6 
24 Mar 24    0.9 
25 Mar 24    0.1 
26 Mar 24    3.9 
27 Mar 24    1.5 
28 Mar 24    16.6 
29 Mar 24    14.3 
30 Mar 24    3.9 
31 Mar 24    0 

1 Apr 24    0 
2 Apr 24    0 
3 Apr 24    5.5 
4 Apr 24    0 
5 Apr 24    0 
6 Apr 24    0 
7 Apr 24    2.0 
8 Apr 24    0.3 
9 Apr 24    10.1 

10 Apr 24    0 
11 Apr 24    0 
12 Apr 24    4.0 
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Date (exceedances 
in orange) 

Daily throughput/m3 Max. flow/ℓ/s Avg. effluent 
temp/°C 

Rainfall, avg. of 2 
stations/mm 

Blanks indicate missing data due to SCADA outages 
13 Apr 24    1.3 
14 Apr 24    0.1 
15 Apr 24    0 
16 Apr 24    0.6 
17 Apr 24    0 
18 Apr 24    0 
19 Apr 24    0 
20 Apr 24    0 
21 Apr 24    3.1 
22 Apr 24    0.1 
23 Apr 24    0 
24 Apr 24    0 

25 Apr 24    2.0 
26 Apr 24    16.4 
27 Apr 24    2.5 
28 Apr 24    15.6 
29 Apr 24    2.0 
30 Apr 24    0.5 
1 May 24    0.1 
2 May 24    0 

3 May 24    0 

4 May 24    0 

5 May 24    0 

6 May 24    18.0 
7 May 24    0.6 
8 May 24    0 

9 May 24    0 
10 May 24    0 
11 May 24    0 
12 May 24    0 
13 May 24    0 
14 May 24    0 
15 May 24    0 
16 May 24    0 
17 May 24    0 
18 May 24    0.3 
19 May 24    19.0 
20 May 24    7.5 
21 May 24    0 
22 May 24    29.0 
23 May 24    2.6 
24 May 24 146.2 2.7 15.2 0.4 
25 May 24 151.0 2.9 15.5 6.1 
26 May 24 144.7 2.9 15.5 3.6 
27 May 24 162.1 3.8 15.5 11.1 
28 May 24 146.4 3.5 15.6 1.0 
29 May 24 150.8 2.9 15.6 17.9 
30 May 24 168.1 3.8 15.4 14.8 
31 May 24 146.2 3.4 15.4 1.9 

1 Jun24 142.1 3.4 15.4 0 
2 Jun24 145.0 3.1 15.7 15.0 
3 Jun24 172.7 4.2 15.7 36.3 
4 Jun24 183.6 3.6 15.5 20.0 
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Date (exceedances 
in orange) 

Daily throughput/m3 Max. flow/ℓ/s Avg. effluent 
temp/°C 

Rainfall, avg. of 2 
stations/mm 

Blanks indicate missing data due to SCADA outages 
5 Jun24 150.0 3.0 14.9 3.3 
6 Jun24 148.8 3.3 15.1 0.1 
7 Jun24 147.6 2.9 15.4 0 
8 Jun24 147.7 3.3 15.6 0 
9 Jun24 152.3 3.5 15.9 0 

10 Jun24 152.5 3.0 16.1 0 
11 Jun24 152.8 3.2 16.3 1.4 
12 Jun24 156.5 3.9 16.3 2.0 
13 Jun24 156.0 3.2 16.2 0 
14 Jun24 150.2 3.4 16.3 0 
15 Jun24 158.9 4.2 16.4 3.1 
16 Jun24 167.4 3.2 16.4 0 
17 Jun24 

   
0 

18 Jun24 152.6 3.3 16.3 0 
19 Jun24 152.0 3.0 16.4 1.4 
20 Jun24 158.5 3.1 16.7 0 
21 Jun24 153.0 3.3 16.8 0 
22 Jun24 133.7 2.7 16.9 0 
23 Jun24 131.5 2.9 17.1 2.8 
24 Jun24 156.6 3.3 17.2 0 
25 Jun24 145.6 3.4 17.2 0 
26 Jun24 134.5 3.5 17.3 0 
27 Jun24 118.9 3.5 17.5 5.8 
28 Jun24 138.0 2.8 17.5 9.0 
29 Jun24 135.7 3.5 17.6 0 
30 Jun24 130.7 3.2 17.7 1.3 

1 Jul 24 129.3 3.2 17.9 0.1 
2 Jul 24 104.8 2.7 18.3 0 
3 Jul 24 103.7 1.9 18.4 0 
4 Jul 24 95.0 2.6 18.4 0 
5 Jul 24 91.1 2.7 18.5 0 
6 Jul 24 100.2 2.7 18.7 0 
7 Jul 24 101.9 2.7 18.9 0 
8 Jul 24 107.3 2.8 19.0 0 
9 Jul 24 96.8 2.5 19.3 0 

10 Jul 24 92.0 2.8 19.4 0 
11 Jul 24 

   
0 

12 Jul 24 90.0 1.9 19.6 0 
13 Jul 24 90.8 2.2 19.7 0 
14 Jul 24 93.3 2.2 19.7 0 
15 Jul 24 106.1 2.4 19.8 0 
16 Jul 24 101.5 2.1 19.7 0 
17 Jul 24 88.9 2.5 19.7 0 
18 Jul 24 91.0 2.3 19.9 0 
19 Jul 24 83.8 2.0 20.1 0 
20 Jul 24 86.7 1.7 20.2 0 
21 Jul 24 92.6 2.5 20.3 0 
22 Jul 24 98.0 2.2 20.4 0 
23 Jul 24 82.3 1.7 20.2 0 
24 Jul 24 81.9 1.5 20.2 0 
25 Jul 24 82.1 1.7 20.2 0 
26 Jul 24 85.4 1.9 20.2 0.3 
27 Jul 24 90.7 2.0 20.2 0 
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Date (exceedances 
in orange) 

Daily throughput/m3 Max. flow/ℓ/s Avg. effluent 
temp/°C 

Rainfall, avg. of 2 
stations/mm 

Blanks indicate missing data due to SCADA outages 
28 Jul 24 95.8 2.1 20.3 0 
29 Jul 24 92.6 2.1 20.4 0 
30 Jul 24 102.7 2.5 20.5 17.1 
31 Jul 24 93.6 2.1 20.5 1.4 
1 Aug 24 92.3 2.3 20.5 2.3 
2 Aug 24 98.1 3.2 20.6 0 
3 Aug 24 92.7 2.3 20.8 0 
4 Aug 24 96.8 2.5 20.9 0 
5 Aug 24 94.6 2.3 20.9 0 
6 Aug 24 94.3 2.8 21.1 0 
7 Aug 24 94.1 2.0 21.1 0 
8 Aug 24 93.4 2.2 21.1 0 
9 Aug 24 85.4 1.4 21.1 0 

10 Aug 24 89.1 1.8 21.1 0 
11 Aug 24 88.7 2.3 21.3 0 
12 Aug 24 95.2 2.5 21.3 1.3 
13 Aug 24 89.4 1.7 21.3 1.5 
14 Aug 24 79.5 1.3 21.1 0 
15 Aug 24 84.6 1.8 21.1 0 
16 Aug 24 81.3 2.0 21.1 0 
17 Aug 24 83.6 2.1 21.2 0 
18 Aug 24 85.3 2.4 21.2 0 
19 Aug 24 91.3 4.7 21.3 4.3 
20 Aug 24 79.2 3.0 21.3 1.9 
21 Aug 24 79.5 1.9 21.2 2.6 
22 Aug 24 81.9 4.9 21.1 1.8 
23 Aug 24 85.3 2.2 21.0 11.0 
24 Aug 24 88.8 2.0 20.9 10.9 
25 Aug 24 108.8 2.7 20.7 11.5 
26 Aug 24 81.0 2.0 20.6 1.5 
27 Aug 24 110.2 3.1 20.7 10.9 
28 Aug 24 

   
0 

29 Aug 24 87.4 1.9 20.2 0.6 
30 Aug 24 75.8 1.5 20.4 0.5 
31 Aug 24 70.2 1.6 20.6 0.5 

1 Sep 24 78.9 2.3 20.6 0.4 
2 Sep 24 99.6 3.0 20.5 0.4 
3 Sep 24 82.5 1.8 20.5 0.3 
4 Sep 24 82.5 2.4 20.6 0.4 
5 Sep 24 78.3 2.1 20.6 0.3 
6 Sep 24 75.0 1.7 20.8 0.3 
7 Sep 24 77.3 2.2 20.9 0.1 
8 Sep 24 81.2 2.0 21.0 0.1 
9 Sep 24 89.6 2.7 21.0 0.1 

10 Sep 24 77.2 2.1 21.1 0.3 
11 Sep 24 83.2 2.5 21.1 0.4 
12 Sep 24 89.0 1.9 21.0 0.9 
13 Sep 24 86.8 1.7 20.8 0 
14 Sep 24 109.8 3.3 20.7 19.5 
15 Sep 24 119.5 2.9 20.7 5.1 
16 Sep 24 110.5 3.0 20.4 0 
17 Sep 24 88.8 2.7 20.4 0 
18 Sep 24 87.3 2.5 20.4 0 
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Date (exceedances 
in orange) 

Daily throughput/m3 Max. flow/ℓ/s Avg. effluent 
temp/°C 

Rainfall, avg. of 2 
stations/mm 

Blanks indicate missing data due to SCADA outages 
19 Sep 24 88.2 2.0 20.5 0 
20 Sep 24 82.4 1.5 20.5 0 
21 Sep 24 90.2 1.8 20.6 0 
22 Sep 24 94.4 2.0 20.4 0 
23 Sep 24 102.3 2.3 20.3 6.9 
24 Sep 24 102.8 2.4 20.2 1.4 
25 Sep 24 

 
  13.5 

26 Sep 24 104.3 2.6 20.4 24.8 
27 Sep 24 77.1 1.6 20.1 4.9 
28 Sep 24 101.0 1.5 19.8 0 
29 Sep 24 104.4 1.7 19.8 0 
30 Sep 24 107.1 1.9 19.6 0 

1 Oct 24 82.4 2.3 14.6 0.3 
2 Oct 24 106.6 1.6 19.2 1.3 
3 Oct 24 102.7 1.8 19.1 0 
4 Oct 24 101.2 1.5 19.0 0 
5 Oct 24 118.6 2.1 18.7 26.6 
6 Oct 24 105.0 1.7 18.7 0 
7 Oct 24 103.9 1.7 18.8 0 
8 Oct 24 106.6 1.7 18.9 2.1 
9 Oct 24 102.0 1.6 19.0 4.1 

10 Oct 24 
   

8.9 
11 Oct 24 115.2 1.8 18.9 0.1 
12 Oct 24 99.0 1.6 18.5 0 
13 Oct 24 

   
0 

14 Oct 24 108.6 1.8 18.7 0 
15 Oct 24 

 
  11.9 

16 Oct 24 
 

  1.3 
17 Oct 24 

   
9.3 

18 Oct 24 
   

1.0 
19 Oct 24 

   
44.0 

20 Oct 24 
   

69.0 
21 Oct 24 

   
23.3 

22 Oct 24 
   

0 
23 Oct 24 104.1 1.7 16.2 0.4 
24 Oct 24 95.7 22.7 25.7 0 
25 Oct 24 96.7 1.5 16.6 0 
26 Oct 24 96.0 1.5 16.6 12.1 
27 Oct 24 132.3 2.0 16.6 21.5 
28 Oct 24 143.4 2.6 16.7 14.6 
29 Oct 24 138.6 2.0 16.5 2.2 
30 Oct 24 107.6 1.7 16.3 1.1 
31 Oct 24 

   
26.9 

1 Nov 24 
   

10.5 
2 Nov 24 

   
12.8 

3 Nov 24 
   

1.9 
4 Nov 24 

   
2.6 

5 Nov 24 
   

40.6 
6 Nov 24 131.2 2.5 15.3 0 
7 Nov 24 110.1 1.7 15.2 0.5 
8 Nov 24 99.1 1.6 15.4 0 
9 Nov 24 104.9 1.7 15.8 17.1 

10 Nov 24 
   

12.5 
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Date (exceedances 
in orange) 

Daily throughput/m3 Max. flow/ℓ/s Avg. effluent 
temp/°C 

Rainfall, avg. of 2 
stations/mm 

Blanks indicate missing data due to SCADA outages 
11 Nov 24 

   
30.5 

12 Nov 24 206.6 3.9 15.5 21.0 
13 Nov 24 151.7 3.7 14.8 59.9 
14 Nov 24 

   
23.9 

15 Nov 24 205.0 4.0 13.6 5.4 
16 Nov 24 126.0 2.0 13.8 0 
17 Nov 24 117.6 2.6 14.0 27.8 
18 Nov 24 140.2 2.7 14.3 0 
19 Nov 24 112.8 1.7 14.3 7.8 
20 Nov 24 113.6 2.5 14.1 36.1 
21 Nov 24 169.7 3.9 13.8 30.9 
22 Nov 24 143.2 3.2 13.3 5.5 
23 Nov 24 134.3 3.1 13.5 18.6 
24 Nov 24 169.6 3.2 13.6 13.0 
25 Nov 24 130.7 3.1 13.8 3.4 
26 Nov 24 113.8 1.8 14.0 0 
27 Nov 24 107.1 1.7 14.0 0 
28 Nov 24 101.9 1.5 13.8 0 
29 Nov 24 102.1 1.6 13.9 0 
30 Nov 24 107.9 22.7 25.7 1.1 

1 Dec 24 116.6 1.9 13.8 1.8 
2 Dec 24 114.1 1.8 13.9 0 
3 Dec 24 

 
  0 

4 Dec 24 
   

0 

5 Dec 24 
 

  0 
6 Dec 24 103.5 1.6 13.8 0.4 
7 Dec 24 102.1 1.7 13.9 23.1 
8 Dec 24 152.8 3.8 14.0 16.6 
9 Dec 24 

 
  1.1 

10 Dec 24 
 

  0 
11 Dec 24 

 
  0 

12 Dec 24 105.1 1.9 13.6 0 
13 Dec 24 105.6 2.0 13.6 0 
14 Dec 24 128.3 2.9 13.6 41.1 
15 Dec 24 321.2 8.5 13.5 72.4 
16 Dec 24 176.8 3.5 11.9 0.6 
17 Dec 24 120.4 2.4 12.3 3.6 
18 Dec 24 175.7 9.2 12.6 51.9 
19 Dec 24 313.1 6.3 12.3 27.8 
20 Dec 24 156.1 3.9 11.9 14.8 
21 Dec 24 140.7 2.8 12.3 4.4 
22 Dec 24 154.3 3.6 12.7 22.9 
23 Dec 24 164.9 3.5 12.8 24.9 
24 Dec 24 161.0 3.2 12.8 8.3 
25 Dec 24 169.3 3.4 12.8 6.1 
26 Dec 24 164.5 3.4 12.9 42.4 
27 Dec 24 303.5 6.1 12.9 41.5 
28 Dec 24 175.0 3.5 11.8 6.0 
29 Dec 24 153.5 3.4 12.3 15.9 
30 Dec 24 152.1 3.1 12.4 14.3 
31 Dec 24 146.4 2.8 12.6 4.6 
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APPENDIX 4 – LAB RESULTS 
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APPENDIX 5 – OPERATING PERMIT 
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