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1 Introduction 
The collected sewage within the Municipality of Meaford is transferred to the Meaford 
Wastewater Treatment Plant (WWTP) through four (4) pumping stations. The WWTP was built 
in 1969 and is considered a cross between an Extended Aeration Activated Sludge (EAAS) and 
a Conventional Activated Sludge (CAS) process. The plant does not include grit removal or 
primary clarification. The rated capacity of the plant is 3,910 m3/day with a peak flow capacity of 
11,730 m3/day with no process for phosphorous removal. Figure 1-1 shows the location and 
components of the plant. 

 
Figure 1-1: Meaford WWTP 

There have been some studies on the plant capacity and effluent criteria recently which is listed 
chronologically in Table 1-1: 
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Table 1-1: Recent Studies on the WWTP 

Year Study Summary of Findings 

2006 Ainley Group - Capacity 
Analysis Report 

The plant can be categorized as a CAS treatment plant. It 
has enough capacity to meet the average rated capacity 
with some hydraulic limitation at the peak flow. 

2006 Hydromantis - Review of 
the Capacity Analysis 
Report 

The plant is categorized as a blend of CAS and EAAS 
treatment plants with some deficiencies in the nitrification 
requirement as per the Environmental Compliance 
Approval (ECA) limit. Also, the effective capacity of the 
secondary clarifier is less than the official rated capacity of 
the plant. 

2007 EarthTech – 
Environmental Study 
Report and Assimilative 
Capacity Study Report 

Based on achieving an SRT of 10 days, it is suggested to 
derate the facility to 2,700 m3/day. Assuming future ADF of 
6,000 m3/day, the effluent limit shall be set at CBOD5 and 
TSS of 15 mg/d, Total Phosphorus of 0.8 mg/d, and Total 
Ammonia of 3.0 and 5.0 mg/d for Non-Freezing and 
Freezing conditions.  

2010 Genivar - Alternative 
Upgrade Solutions 

Different treatment processes are investigated to increase 
the plant rated capacity to 4,692 m3/day.  

2012 Genivar - Assimilative 
Capacity Study Update 

It is estimated the future plant flows will be 4,692 m3/day 
with a peaking factor of 3.5 for the peak daily flow. 
Accordingly, the effluent design objectives shall be set at 
CBOD5 and TSS of 15 mg/d, Total Phosphorus of 1.0 
mg/d, and Total Ammonia of 3.0 and 5.0 mg/d for Non-
Freezing and Freezing conditions. 

2015 Ainley - Water and 
Wastewater Servicing 
Master Plan 

The effluent limit for Phosphorous is expected to change 
as a result of any upgrades to the plant. Some alternatives 
are suggested for the WWTP with an ultimate ADF 
capacity of 5,400 m3/day. 

1.1 Objectives 
Below is the list of primary objectives of this Technical Memorandum: 

 Review the capacity of the existing WWTP for existing and future (30-year) wastewater flows 
and effluent quality 

 Review historical plant data for the WWTP  
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2 Flow and Effluent Limits 

2.1 Raw Sewage Flow 
As per the” Existing and Future Sewage Flow” Technical Memorandum, 2023 Ainley Report, the 
Average Daily Flow (ADF) of the plant over the 2018 to 2022 time period is 2,734 m3/day. Also, 
the projected ADF at the end of the 30-year planned period (2054) is 4,400 m3/day.  

2.2 Influent Flow 
Historical average influent sewage quality of the plant between years 2016 to 2022 is shown in 
Table 2-1 below.  

Table 2-1: Monthly Average Influent Parameters  

Year 
Flow 
(m3/d) 

CBOD5 
(mg/L) 

TSS 
(mg/L) 

Total 
Phosphorus 

(mg/L) 

Ammonia 
Nitrogen 
(mg/L) 

Kjeldahl 
Nitrogen 
(mg/L) 

2016 2,777 190 166 3.0  25.6 
2017 3,141 137 123 2.4  21.5 
2018 2,811 157 156 3.1 22.0 27.5 
2019 2,951 110 108 2.2 18.6 22.8 
2020 2,891 110 66 1.7 15.2 19.0 
2021 2,681 126 111 2.6 19.8 23.4 
2022 2,335 114 87 2.5 18.4  

7-Year 
Average 2,734 123 106 2.4 18.8 23.2 

Peaking factors (PF) for Peak Day Flow (PDF) and Peak Instantaneous Flow (PIF) for year 
2016 to 2022 are summarized in Table 2-2.  

Table 2-2: Peaking Factors 

Year 
Average 
Day Flow 

(m3/d) 

Peak 
Day 
Flow 
(m3/d) 

Peak 
Instantaneous 

Flow (m3/d) 

Hourly Peaking 
Factor 

(PDF/ADF) 

Instantaneous 
Peaking 
Factor 

(PIF/ADF) 
2016 2,777 13,075 18,573 4.7 6.7 
2017 3,141 11,133 13,285 3.5 4.2 
2018 2,811 11,864 16,974 4.2 6.0 
2019 2,951 11,952 14,268 4.1 4.8 
2020 2,891 9,731 14,005 3.4 4.8 
2021 2,681 12,623 13,997 4.7 5.2 
2022 2,335 8,648 13,997 3.7 6.0 

7-Year 
Average 2,798 11,289 15,014 4.0 5.4 
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2.3 Effluent Requirements 
Existing effluent objectives and effluent limits of the plant are summarized in Table 2-3 and 
Table 2-4, respectively. 

Table 2-3: Effluent Objectives 

Effluent Parameter 
Monthly Average 

Concentration 
(milligrams per litre) 

Annual Average Loading 
(kilograms per day) 

CBOD5 15.0 58.7 
Total Suspended Solids 15.0 58.7 
Total Phosphorus 2.0 7.8 
Total Ammonia Nitrogen 
Non-Freezing Period* 
Freezing Period* 

 
3.0 
5.0 

 
11.7 
19.6 

pH of the effluent maintained between 6.0 to 9.5, inclusive, at all times 
*Note: Freezing Period: October 1 to May 14, Non-Freezing Period: May 15 to September 30 
 

Table 2-4: Effluent Limits 

Effluent Parameter 
Monthly Average 

Concentration 
(milligrams per litre) 

Annual Average Loading 
(kilograms per day) 

CBOD5 20.0 78.2 
Total Suspended Solids 20.0 78.2 
Total Phosphorus 4.0 15.6 
Total Ammonia Nitrogen 
Non-Freezing Period* 
Freezing Period* 

 
3.0 
5.0 

 
11.7 
19.6 

pH of the effluent maintained between 6.0 to 9.5, inclusive, at all times 
*Note: Freezing Period: October 1 to May 14, Non-Freezing Period: May 15 to September 30 

 

3 Meaford Wastewater Treatment Plant 
The WWTP has manual and mechanical fine screen, circular aeration tanks, circular secondary 
clarifiers, aerobic digesters, aerated sludge tanks, and UV disinfection unit with no chemical 
addition in processes. The plant was originally designed as a “High Rate” facility with aerobic 
design without nitrification and has been in operation since 1970 (ECA – No. 3697-62MGNC). 
The nitrification requirement was added in 2004 (Certification of Approval #3697-62MGNC). The 
latest Environmental Compliance Approval (ECA No. 9036-AZFPV6) listed the plant with an 
ADF of 3,910 m3/day, with a nitrification requirement. 

Previous studies (refer to Table 1-1) indicate that the plant is operating as a blend of CAS and 
EAAS processes. The average Hydraulic Retention Time (HRT), at the current ADF is 
approximately 10 to 11 hours which places the secondary treatment process between the 
criteria of CAS process (with HRT of 6 hours) and EAAS (with HRT of 15 hours). 
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A previous study (EarthTech – Environmental Study Report and Assimilative Capacity Study 
Report – 2007) suggested to derate the plant to 2,700 m3/day to address the hydraulic 
bottlenecks of the plant.  

3.1 Preliminary Treatment 
The preliminary treatment systems of the plant are integrated into the aeration tanks structure, 
with the two process channels running between the aeration basins.  

3.1.1 Screening 
The screening system includes the following: 

 Two (2) screening channels: 

 One (1) fine screen with 3 mm openings, with a peak instantaneous flow rate of 100 L/s 
 One (1) coarse bar screen with 25 mm bar spacing, with a peak instantaneous flow rate of 

328 L/s 

 One (1) transport screw conveyor 

 One (1) bagging system 

As per the manufacturer’s specification, the system has a rated peak daily flow rate capacity of 
9,842 m3/day. There is also a bypass channel, which diverts the flows over 9,842 m3/day. A 
copy of the manufacturer’s information is provided in Appendix A. 

Screening Unit Capacity = 9,842 m3/day 

3.1.2 Septage Receiving 
The facility is equipped with in-ground Septage Receiving Station of 80 m3 with a bubble 
diffuser. A submersible pump rated at 10.1 L/s at a 9.0 m TDH transfers the sewage from the 
station to the screening at the influent works. 

3.2 Secondary Treatment 
The secondary treatment consists of an extended aeration biological treatment system and a 
secondary clarifier system. Although the plant is recognized as a blend of CAS and EAAS, there 
are no design parameters of blended process to assess the aeration tank capacity. As such, the 
capacity of the secondary treatment has been calculated based on EAAS as a conservative 
approach.  

3.2.1 Aeration Tank Biological Treatment 
The aeration system has two tanks, each equipped with fine bubble diffusers as below. 

 Two (2) 10.9 m internal diameter x 5.9 m Side Water Depth (SWD) aeration tanks each 
equipped with a fine bubble aeration system 

 Three (3) positive displacement air blowers equipped with variable speed drives, rated at 
482.4 m³/h, two (2) blowers on duty, one (1) blower standby. 

The total volume of the existing aeration tank is 1,101 m3. 
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Check HRT – 15 hours: 
According to MECP Design Guideline, the minimum HRT for the extended aeration process is 
15 hr. Therefore, Qinflow can be calculated as: 

𝑄𝑄𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 =  
𝑉𝑉𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡
𝐻𝐻𝐻𝐻𝐻𝐻

=  
1,101 𝑚𝑚3

0.625 𝑑𝑑𝑑𝑑𝑑𝑑
 
𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑓𝑓𝑓𝑓𝑓𝑓 𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  𝑄𝑄𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 = 1,762 𝑚𝑚

3
𝑑𝑑𝑑𝑑𝑑𝑑�  

Check SRT – 15 days:  
HRT calculation resulted in a total aeration tank capacity of 1,762 m3/day for the EAAS process. 
This number should be checked against the required SRT to make sure that the calculated 
capacity leads to enough SRT of 15 days or more, as per the MECP guideline.  

SRT can be calculated as: 

𝑆𝑆𝑆𝑆𝑆𝑆 =  
𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆

𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑊𝑊𝑊𝑊𝑊𝑊 + 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 𝑆𝑆𝑆𝑆
 

Total Solids: 

There is no available plant data for the MLSS concentration for this study. However, as per the 
MECP Design Guideline, Table 12-1, the MLSS concentration for an EAAS process ranges from 
3,000 mg/L to 5,000 mg/L. Based on the plant’s operation team feedback, the MLSS is typically 
on the high end of the range. Higher MLSS would results in higher SRT. 

𝑀𝑀𝑀𝑀𝑀𝑀 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 = 3,000
𝑚𝑚𝑚𝑚
𝐿𝐿

 
𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉=1,101 𝑚𝑚3

�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 = 3,303
𝑘𝑘𝑘𝑘
𝑑𝑑𝑑𝑑𝑑𝑑

 

𝑀𝑀𝑀𝑀𝑀𝑀 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 = 5,000
𝑚𝑚𝑚𝑚
𝐿𝐿

 
𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉=1,101 𝑚𝑚3

�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 = 5,505 
𝑘𝑘𝑘𝑘
𝑑𝑑𝑑𝑑𝑑𝑑

 

Daily WAS Flow: 

The plant’s operational data shows an average of 267 kg/d WAS production for an average daily 
flow of 2335 m3/day. Therefore, it can be assumed that a 1,762 m3/day daily flow, would result 
in 1,762 𝑚𝑚3/𝑑𝑑𝑑𝑑𝑑𝑑

2,335 𝑚𝑚3/𝑑𝑑𝑑𝑑𝑑𝑑
∗ 267 𝑘𝑘𝑘𝑘

𝑑𝑑𝑑𝑑𝑑𝑑
= 201 𝑘𝑘𝑘𝑘

𝑑𝑑𝑑𝑑𝑑𝑑
 WAS production. 

Daily Effluent SS: 

𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝐸𝐸𝐸𝐸𝐸𝐸 𝑆𝑆𝑆𝑆 =  6.8
𝑚𝑚𝑚𝑚
𝐿𝐿

 (𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 4) × 𝐴𝐴𝐴𝐴𝐴𝐴 = 6.8 × 1,762 × 10−3 = 12
𝑘𝑘𝑘𝑘
𝑑𝑑

 
 

Therefore, SRT for the aeration tank can be calculated in a range as: 

𝑆𝑆𝑆𝑆𝑆𝑆𝑚𝑚𝑚𝑚𝑚𝑚 =  15.5 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 

𝑆𝑆𝑆𝑆𝑆𝑆𝑚𝑚𝑚𝑚𝑚𝑚 =  25.8 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 

The SRT calculation confirms that there is enough SRT for the influent flow of 1,762 m3/day. 

Considering the aeration tanks process as EAAS results in a total biological capacity of 1,762 
m3/day. However, historical performance data of the plant (7 years) shows aeration tanks are 
capable of handling flow of 2,734 m3/d which is much higher than desktop capacity assessment 
of the aeration tanks. 
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Aeration Tanks Capacity = 2,734 m3/day 

3.2.2 Secondary Sedimentation 
The plant has two (2) secondary clarifiers equipped with activated sludge pumps, as below: 

 Two (2) 12.2 m internal diameter x 2.9 m SWD secondary clarifiers, with sludge and scum 
removal mechanisms 

 Two (2) return activated sludge pumps (one standby), each rated at 45 L/s, discharging to the 
headworks 

 Two (2) waste-activated sludge/Scum pumps (one standby), each rated at 23 L/s discharging 
to the biosolids treatment facility. 

Check Weir Loading – 250 m3/ (m·d): 
This provides a total surface area of 233.8 m2 and the total length of the weir is 76.7 m. As per 
the MECP Design Guideline, Table 13-2, the recommended weir loading rate for the secondary 
clarifier for the plant with less than 4,000 m3/day capacity is 250 m3/(m·d). Therefore: 

𝑄𝑄𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 =  𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 × 𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿ℎ = 250
𝑚𝑚3

𝑚𝑚.𝑑𝑑𝑑𝑑𝑑𝑑
 × 76.7 𝑚𝑚 = 19,164 𝑚𝑚

3
𝑑𝑑𝑑𝑑𝑑𝑑�  

𝑃𝑃𝑃𝑃𝑃𝑃=4.7 𝐴𝐴𝐴𝐴𝐴𝐴
�⎯⎯⎯⎯⎯⎯⎯⎯�  𝑄𝑄𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 = 4,166 𝑚𝑚

3
𝑑𝑑𝑑𝑑𝑑𝑑�  

the weir is good for a peak hourly flow of up to 19,164 m3/day. 

Check Solid Loading – 170 kg/ (m2·d): 
As per the MECP guideline, Table 13-1, the peak solids loading rate for an Extended Aeration 
process is 170 kg/(m2·d). Reviewing the recent plant Return Activated Sludge (RAS) shows that 
depending on the incoming flow, RAS is set at 3,000 to 4,000 m3/day (approximately 150% of 
average influent flow). Therefore: 

𝑀𝑀𝑀𝑀𝑀𝑀 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 = (𝑄𝑄𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 + 𝑅𝑅𝑅𝑅𝑅𝑅) × 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 

𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀=3
𝑘𝑘𝑘𝑘
𝑚𝑚3

𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎=4.7
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  𝑄𝑄𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 =

170 𝑘𝑘𝑘𝑘 (𝑚𝑚3.𝑑𝑑𝑑𝑑𝑑𝑑)� × 233.8𝑚𝑚2

3 × 6.1
= 2,172 𝑚𝑚

3
𝑑𝑑𝑑𝑑𝑑𝑑�  

Check Surface Overflow Rate – 40 m3/ (m2·d): 
As per the MECP guideline, Table 13-1, the Surface Overflow Rate at Design Peak Hourly Flow 
is 40 m3/(m2.day). Calculating for the Peak Hourly Flow and Day Average Flow results in: 

𝑄𝑄𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 =  𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 × 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 = 40
𝑚𝑚3

𝑚𝑚2.𝑑𝑑𝑑𝑑𝑑𝑑
 × 233.8 𝑚𝑚2  = 9,352 𝑚𝑚

3
𝑑𝑑𝑑𝑑𝑑𝑑�  

𝑃𝑃𝑃𝑃𝑃𝑃=4.7 𝐴𝐴𝐴𝐴𝐴𝐴
�⎯⎯⎯⎯⎯⎯⎯⎯�  𝑄𝑄𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 = 2,033 𝑚𝑚

3
𝑑𝑑𝑑𝑑𝑑𝑑�  

Therefore, the secondary clarifier capacity can be identified by the surface overflow rate as the 
limiting factor in the process unit. 

Secondary Clarifier Capacity in EAAS Process = 2,033 m3/day 
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3.3 Disinfection System 

3.3.1 UV Light 
The UV disinfection system was installed in the plant in 2004 and 2005. The UV system has two 
(2) channels, each equipped with a Trojan UV 3000 PTP disinfection system, each with a total 
Peak Hourly Flow Rate of 220.8 m³/h (5,299 m3/day). A copy of the manufacturer’s information 
is provided in Appendix B. 

UV Disinfection System Capacity = 10,598 m3/day 

3.4 Sludge Management System 
Meaford WWTP sludge management system is built to reduce the volume of the sludge and 
stabilize the organic material using a two stages sludge aerobic digestion system and a 
biosolids storage and disposal facility. 

3.4.1 Sludge Digestion 
Below is the description of the sludge digestion system: 

 One (1) two-stage aerobic digester with Stage 1 digester tank (aerobic) with an approximate 
size of 9.5 m x 10 m x 4.35 m (total volume of 413 m3), and Stage 2 digester tank (aerobic) 
with an approximate size of 4.9 m x 10 m x 4.35 m (total volume of 213 m3), equipped with 
coarse bubble diffused aeration system and supernatant decanting facility. The total Digester 
volume is 626 m3 

 Two (2) sludge transfer pumps, each rated at 23 L/s at 7.5 m TDH for the transfer of sludge 
between the digesters and from the digesters to the biosolids storage 

 One (1) duty decanting pump, rated at 23 L/sec at 7.5m TDH to transfer supernatant to inlet 
works 

The capacity of the digestion system is calculated from operational data in 2022. The following 
are the WAS characteristics: 

• Plant average daily flow = 2335 m3/day 

• Average WAS Total Solids = 1.56% 

• Average WAS Generation = 17.14 m3/day (267 kg/day) 

Requirement for aerobic digester design is: 

• Minimum total SRT 45 days, including the aeration tanks and the sludge digestion units 
SRT.  

• The maximum month CBOD mass loading and flow rate shall be used in digester 
design.  

The digester should be designed with 2% TS feeding and additional 25% of volume for 
decanting. 

the plant is operated with MLSS on a higher range of 3,000 mg/L to 5,000 mg/L, and sometimes 
above 5,000 mg/L according to the operation team feedback. Therefore, as a conservative 
assumption, MLSS is set to 4,500 mg/L in capacity assessment. Also, the historical average MM 
peak factor is 1.9 for BOD loadings in 2017-2021. 
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Check Aeration Tanks SRT – Maximum Month Daily flow of 2,900 m3/day: 

𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑆𝑆𝑆𝑆𝑆𝑆 =  
𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆
𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆

=  
𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 �𝑘𝑘𝑘𝑘𝑚𝑚3� × 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉(𝑚𝑚3) 

𝑊𝑊𝑊𝑊𝑊𝑊 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 (𝑘𝑘𝑘𝑘𝑑𝑑 )
 

Therefore, SRT can be calculated as: 
𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀=4.5 𝑘𝑘𝑘𝑘/𝑚𝑚3
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�𝑆𝑆𝑆𝑆𝑆𝑆𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 = 14.9 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 

Check Digesters SRT – Daily flow of 2,900 m3/day:  

𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑆𝑆𝑆𝑆𝑆𝑆 =  
𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉 (𝑚𝑚3)

𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 (𝑚𝑚
3

𝑑𝑑𝑑𝑑𝑑𝑑)
 

𝑆𝑆𝑆𝑆𝑆𝑆𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 = 30.2 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 

The total SRT is sum of aeration tank and digester SRT: 

𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 = 45 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 

Therefore, based on the recent year WAS characteristics, and a conservative assumption of 
MLSS of 4500 mg/L, the total capacity of the digester is 2,900 m3/day. However, a higher MLSS 
will result in a slightly higher digester capacity. 

Sludge Digestion Unit Capacity = 2,900 m3/day for the maximum month loading, and 1,526 
m3/day for the plant ADF with the BOD loadings MM peak factor of 1.9. 

3.4.2 Biosolids Storage and Disposal 
The biosolids storage tank details are provided in the following: 

 One (1) two-celled liquid biosolids storage tank, each cell is approximately 18 m x 14.75 m x 
4.35 m with an effective storage volume of 2,300 m³, equipped with a coarse bubble diffused 
aeration system and supernatant decanting facility. 

To calculate the capacity of the storage, the total sludge storage duration should be calculated 
and compared with the MECP design guideline. As per MECP design guideline, Section 18.1, a 
minimum of 240 days storage is required for incremental weather. 

The historical operation data shows an average biosolids volume generation of 2,614 m3/year, 
and average daily influent flow of 2,734 m3/day, from 2018 to 2022. Therefore, a 3,600 m3/day 
average daily flow would result in 3,442 m3/year biosolids generation, with 244 days of storage 
days. 

Hence, according to the recent years biosolids generation rate, the biosolids storage has a 
capacity for 3,600 m3/day average influent daily flow. 

Sludge Storage Unit Capacity= 3,600 m3/day 

4 WWTP Performance 
Based on the review of the historical data, the WWTP has been consistently achieving all 
effluent limits and objectives mentioned in the latest Environmental Compliance Approval 
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(ECA). Table 4-1 below shows the average effluent concentrations achieved by WWTP 
between 2016 to 2022. 

Table 4-1: Monthly Average Effluent Parameters 

Year 
CBOD5 
(mg/L) 

TSS 
(mg/L) 

Total 
Phosphorus 

(mg/L) 

Ammonia 
Nitrogen 
(mg/L) 

Kjeldahl 
Nitrogen 
(mg/L) 

2016 5.1 6.0 1.76 0.88  
2017 5.7 6.8 1.54 0.87  
2018 6.0 7.2 1.87 0.81 1.69 
2019 4.4 7.9 1.67 0.47 1.25 
2020 4.1 5.2 1.47 0.53 1.33 
2021 4.3 6.8 2.05 0.54 1.29 
2022 4.2 6.8 2.06 0.53  

7-year 
Average 4.6 6.8 1.8 0.57 1.39 

5 Plant Capacity Summary and Conclusion 
Table 5-1 and Figure 5-1 below summarize the calculation of this study. 

Table 5-1: Treatment Capacity Summary (m3/day) 

Process 

Primary 
Treatment 

Secondary 
Treatment 

UV 
Disinfection 

(Peak 
Hourly) 

Sludge 
Digestion 

(MM) 
  

Biosolids 
Storage 
(ADF) Screening 

(Inst. 
Peak) 

Aeration 
(ADF) 

Secondary 
Clarifier 
(ADF) 

EAAS 9,842  2,700 2,700 10,598 2,900 (MM) 
1,526 (ADF)  3,600 



 
City of Meaford 

Wastewater Class EA Update 
Capacity Assessment Report 

 

Plant Capacity Summary and Conclusion Page | 11 

 
Figure 5-1: Process Capacity 

Key findings of the report are: 

 The lack of grit removal system causes lots of grit settlement in the aeration tank, which 
reduces the actual capacity of the aeration tanks by 10% to 15% annually as noted by 
the plant staff. 

 The plant is unique in the way that it operates as a blend of CAS and EAAS processes 
and meet ECA discharge limits consistently in the last 7 years with the operation ADF 
significantly higher than calculated secondary capacity based on EAAS process 

 The actual capacity of the plant is not as stated in the ECA as the rated capacity of the 
plant. Any decisions for the future upgrades of the plant should be based on either 
utilizing the plant as an EAAS plant, or upgrading the plant to operate as CAS. 

 The plant is heavily constrained by biological capacity for nitrification. 

 The plant is not equipped with phosphorous removal. A phosphorous removal system 
should be added to the requirement of the plant in case of any major upgrades. 

 The digester has the maximum month capacity of 2,900 m3/d.  
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Appendix A 
Screening System Specification 
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Appendix B 
UV Specification 
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