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Executive Summary 

The Town of Lakeshore is located in Essex County in the Province of Ontario.  Lakeshore is 
bounded by Lake St. Clair to the north, the Municipality of Chatham-Kent to the east, the Town 
of Tecumseh to the west with the Municipalities of Leamington, Kingsville and Essex abutting 
the southern municipal boundary.  Lakeshore was established with the amalgamation of the 
former Townships of Tilbury North, Tilbury West, Rochester, and Maidstone, and the former 
Town of Belle River.   

This Environmental Study Report (ESR) is the documentation of the Class Environmental 
Assessment (Class EA) process of the Municipal Engineers Association (MEA) for sanitary 
sewage works to service the Belle River and Maidstone Communities.  Figure 1.1 shows the 
location of these communities. 

This ESR comprises Sections 1 to 8 inclusive and Appendices A to C inclusive.  

SECTION 1:  INTRODUCTION  

This section provides background information and a description of the Class EA process. The Class EA 
process includes five phases.  Phase 1 includes identification of the problem or opportunity and 
discretionary public consultation.  Phase 2 includes identification and evaluation of alternative 
solutions to the problem, identification of environmental impacts of the alternative solutions, 
consultation with the public and review agencies, selection of the preferred solution and 
determination of the project Schedule. Projects are classified as Schedule A, B or C depending 
on their complexity and potential for environmental impact. Phase 3 includes identification and 
evaluation of alternative design concepts, identification of environmental impacts and mitigating 
measures with respect to the design concepts, further consultation with the public and review 
agencies, and selection of the preferred design.  Phase 4 includes the completion of the ESR 
and placing it on the public record, notification to the public and review agencies of completion 
of the Class EA and a 30-day review period providing the opportunity to request the Minister to 
require a proponent to comply with Part II of the EA Act (which addresses individual EAs) before 
proceeding with the project.  The Minister determines whether this is necessary.    

The Master Plan and Update were prepared in accordance with Phases 1 and 2 of the Class EA 
process and identified this project as Schedule C.  This Class EA has been carried out in 
accordance with Phases 3 and 4.  

SECTION 2:  EXISTING WATER POLLUTION CONTROL PLANT 

This section describes the existing Denis St. Pierre Water Pollution Control Plant (WPCP) 
providing secondary level biological treatment for municipal wastewater from the Belle River and 
Maidstone areas.   
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The Denis St. Pierre WPCP, which is located on Rourke Line Road south of County Road 22, Town of 
Lakeshore, has a rated capacity of 14,500 m3/day. The treatment process consists of fine screening, grit 
removal, three extended aeration tanks, two final settling tanks, and UV disinfection. Waste activated sludge 
is aerobically digested for stabilization and the stabilized biosolids are gravity-thickened and dewatered by 
centrifuges. The dewatered biosolids are hauled to an offsite storage facility and ultimately land applied. 
 
Treated effluent is discharged into Lake St. Clair through a 900-mm-diameter plant outfall sewer. The 
existing outfall sewer extends approximately 600 m into Lake St. Clair. Effluent discharges through nozzles 
at the end of the outfall to assist in dispersing the effluent. 

SECTION 3: PROBLEM STATEMENT 

This section provides an overview of population projections, future wastewater flows, identifies 
the problem statement, and establishes the project objective. 

An average treated flow of 14,228 m3/d from the Belle River and Maidstone wastewater service 
areas was recorded for 2018, which is approximately 98 percent of the plant’s rated capacity of 
14,500 m3/d.  Thus, the existing capacity of the Denis St. Pierre WPCP is not adequate to 
accommodate the projected future flows from the Belle River and Maidstone wastewater service 
area.  

There are pressures for residential and industrial development in the Belle River and Maidstone 
areas and because of inadequate wastewater treatment capacity, developments have been 
restricted. Additional treatment capacity at the Denis St. Pierre WPCP is required to support the 
existing services areas and the anticipated future growth. 

SECTION 4: WASTEWATER TREATMENT DESIGN ALTERNATIVES 

This section of the report identified and evaluated seven different treatment process leading to 
the selection of a preferred design for this application.  

The evaluation of alternative designs includes consideration of potential environmental, social 
and economic impacts and recognizes the need to design the facilities in such a way that they 
will be as unobtrusive as possible and blend in with existing treatment plant site. 

The existing Denis St. Pierre WPCP was upgraded and converted from an SBR to an extended 
aerated activated sludge (EAAS) system in 2008.  Operating experience with the EAAS system 
has been good and there is some merit in utilizing the same process for the Denis St. Pierre 
WPCP expansion. Thus, the EAAS system is identified as the preferred treatment process for 
the plant expansion. 

SECTION 5:  BIOSOLIDS MANAGEMENT DESIGN ALTERNATIVES 

This section of the report reviews various possible biosolids management approaches with the 
objective of selecting the preferred system for the Denis St. Pierre WPCP expansion. The EAAS 
treatment process produces excess solids known as waste activated sludge. Biosolids 
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management deals with all aspects of handling the waste sludge stream including storage, 
dewatering or thickening, stabilization and ultimate disposal. 

A number of disposal alternatives were considered including incineration, landfilling, farmland 
application and re-sale of the stabilized and processed biosolids product.  Alternative biosolids 
stabilization processes that were considered include anaerobic digestion, aerobic digestion, lime 
stabilization, composting and pelletization.  A biosolids management system consisting of 
aerobic digestion, sludge dewatering, sludge cake storage and seasonal application on 
farmland offers several advantages. It is recommended as the preferred option for the plant 
expansion because it is a proven process and has been used successfully at the existing Denis 
St. Pierre WPCP for many years.   

SECTION 6: ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES 

This section identifies the environmental impacts of the preferred solution and describes the 
recommended mitigation measures. 

SECTION 7:  PUBLIC PARTICIPATION 

This section documents agency and public consultations that occurred during this EA process. 
This section includes documentation of consultation with the public and review agencies. In 
order to complete Phase 4 of the Class EA process, this report will be made available for review 
and comment by the public and review agencies as a part of the consultation process. 

SECTION 8:  SUMMARY 

This section summarizes recommendations that are made with respect to this study, and the 
preferred design with respect to probable capital costs. 
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Abbreviations 

BOD Biochemical Oxygen Demand 
CPR Canada Pacific Rail 
PDWF Peak Dry Weather Flow 
EA Environmental Assessment 
EAAS Extended Aerated Activated Sludge 
ECA Environmental Compliance Approval 
ERCA Essex Region Conservation Authority 
ESR Environmental Study Report 
HGL Hydraulic grade line 
I&I inflow and infiltration 
kg kilogram 
kW kilowatt 
L litres 
L/c/d litres per capita per day 
m metre 
mg milligrams 
MECP Ministry of the Environment, Conservation and Parks, formerly 

known as MOECC, MOE 
Mg/L Milligrams per litre 
MIG million Imperial gallons 
MIGD million Imperial gallons per day 
mL millilitres 
ML/d or MLD million litres or megalitres per day 
mm millimetre 
MOE Ministry of Environment, now Known as MECP 
OCWA Ontario Clean Water Agency 
PS Pumping Station 
PWWF Peak Wet Weather Flow 
RAS Return Activated Sludge  
SBR Sequencing Batch Reactor 
SOR Surface Overflow Rate 
SWD Side Wall Depth 
TSS Total Suspended Solids 
UV Ultraviolet 
WAS Waste Activated Sludge 
WPCP Water Pollution Control Plant 
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1.0 INTRODUCTION  

1.1 BACKGROUND 

The Town of Lakeshore is located in Essex County in the Province of Ontario.  The Town of 
Lakeshore is bounded by Lake St. Clair to the north, the Municipality of Chatham-Kent to the 
east, the Town of Tecumseh to the west with the Municipalities of Leamington, Kingsville and 
Essex abutting the southern municipal boundary.  Lakeshore was established with the 
amalgamation of the former Townships of Tilbury North, Tilbury West, Rochester, and 
Maidstone, and the former Town of Belle River.  Figure 1.1 of Appendix A shows key plan of the 
County of Essex. 

The urbanized areas within the Town of Lakeshore which are serviced with sewage works 
include Belle River, Maidstone, Stoney Point, Comber and South Woodslee.  Other urbanized 
areas that are not serviced include North Woodslee, Lighthouse Cove, Rochester Place, Belle 
River Road, Essex Fringe and Highway 401 Corridor.  This Class EA is concerned with the 
Belle River and Maidstone communities, which is shown in Figure 1.2 of Appendix A. 

The Town of Lakeshore adopted its first comprehensive Water and Wastewater Master Plan in 
November 2008, and then an update of this Master Plan was undertaken and completed in 
2018 in accordance with Phases 1 and 2 of the Municipal Class Environmental Assessment 
(EA) process. 

The Water and Wastewater Master Plan and Update identified capacity issues within the Denis 
St. Pierre Wastewater System. The former Belle River community and the Maidstone urban are 
serviced by the Denis St. Pierre Wastewater System consisting of sanitary sewers, pumping 
stations, the Denis St. Pierre Water Pollution Control Plant (WPCP) and an outfall discharging to 
Lake St. Clair. 

It is outlined in the Master Plan and Update that additional treatment capacity at the Denis St. 
Pierre Water Pollution Control Plant (WPCP) is required to support the existing services areas 
and the anticipated future growth. The Master Plan and Update were prepared in accordance 
with Phases 1 and 2 of the Class EA process to implement the preferred solution which involves 
capacity expansion of the Denis St. Pierre WPCP which is located on Rourke Line.  

Executive summary of  the Master Plan and Update is presented in Appendix B. Further 
information may be obtained by viewing the Water and Wastewater Master Plan at 
www.lakeshore.ca. 

The Town of Lakeshore is now undertaking Phases 3 and 4 of the Class EA process which will 
involve evaluation of alternative design concepts for the proposed Denis St. Pierre WPCP 

http://www.lakeshore.ca/
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capacity expansion, and preparation of an Environmental Study Report documenting the 
activities and recommendations from the Class EA process. 

1.2 CLASS ENVIRONMENTAL ASSESSMENT PROCESS 

1.2.1 General 

The Environmental Assessment (EA) Act was passed in 1975 by the Province of Ontario to 
provide a mechanism for public participation in public projects. 

The EA Act provides a means for the public or interest groups to receive the needed 
assurances that the environment is being protected from adverse effects on any significant 
public project.  If there are necessary adverse effects on the environment, the public also needs 
assurances that all essential measures are being taken to minimize these impacts. The 
proponent is to weigh the impacts of a number of possible alternative ways to achieve the 
desired objective and to select the best alternative based on a thorough examination of each. 

The EA Act recognized that certain municipal undertakings occur frequently, are small in scale, 
have a generally predictable range of effects or have relatively minor environmental 
significance.  To ensure that a degree of standardization in the planning process is followed 
throughout the Province, the EA Act contemplated the use of the ‘Class EA procedure for 
projects which require approval under the Act but which are not considered to be major 
environmental works.  The work undertaken in this study includes Phases 3 and 4 the EA 
process and follows the planning and design process of the Municipal Engineers Association 
(MEA) Class EA, October 2000, as amended in 2007, 2011 and 2015. 

The Class EA document also serves as a statement for public use in the decision making 
process under the EA Act. Municipal staff and consultants can use the Class EA in planning 
design and construction of projects to ensure that the requirements of the EA Act are met.  As 
part of the Class EA procedure, the proponent is required to state how the project is to proceed 
and gain approval under this EA Act. There are three approval mechanisms available to the 
proponent under the Class EA. 

• Schedule A projects are limited in scale, have minimal adverse environmental affects 
and include a number of normal or emergency municipal maintenance and operational 
objectives.  These projects are pre-approved and can proceed directly to implementation 
without following the full Class EA planning process. 

• Schedule A+ projects include a new sub-class of activities introduced as part of the 
2007 MEA Class EA amendments. Schedule A+ projects are also pre-approved similar 
to Schedule A, however, the public is to be advised prior to project implementation.  
Advising the public of the project implementation is a means to inform the public of what 
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is being undertaken in their local area.  The manner in which the public is advised is to 
be determined by the proponent. 

• Schedule B projects generally include improvements and minor expansions to existing 
facilities.  In these cases, there is a potential for some adverse environmental impacts 
and therefore the proponent is required to proceed through a screening process 
including consultation with those who may be affected. 

• Schedule C projects generally include the construction of new facilities and major 
expansions to existing facilities.  These projects proceed through the environmental 
assessment planning process outlined in the Class EA and require preparation of an 
Environmental Study Report (ESR) to document the planning process. 

The preferred solution has multiple activities identified under multiple Class EA schedules.  
Therefore, this project is being completed under the Municipal Class EA as a Schedule C 
activity, which is the highest identified schedule.   

1.2.2 Phases in Class EA Process 

The Class EA for municipal projects follows a five-phase planning process that can be 
summarized as follows: 

Phase 1    -     Identification of the problem 

Phase 2     Identification of alternative solutions to the problem, consultation with review 
agencies and the public, selection of the preferred solution, and identification of 
the project as a Schedule A, A+, B or C activity. 

Phase 3   -    Identification of alternative design concepts (technical alternatives) for the 
preferred solution, evaluation of the alternative designs and their impacts on the 
environment, consultation with review agencies and the public and selection of 
the preferred design. 

Phase 4    - Preparation of an Environmental Study Report (ESR) to document the planning, 
design and consultation process for the project.  The ESR is placed on the public 
registry for scrutiny by review agencies and the public. 

Phase 5   - Final design, construction and commissioning of selected technical alternative. 
Monitoring of construction for adherence to environmental provisions and 
commitments. 

The steps in each phase are identified in the flow diagram shown in Figure 1.3.  
Figure 1.1: Key Plan of the County of Essex  
Figure 1.2: Belle River and Maidstone Wastewater Service Area  
Figure 1.3: Class Environmental Assessment Process Flow Diagram 
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2.0 EXISTING WATER POLLUTION CONTROL PLANT  

2.1 DESCRIPTION OF EXISTING WASTEWATER TREATMENT PLANT 

2.1.1 Overview 

The Denis St. Pierre WPCP is located on Rourke Line Road south of County Road 22 and 
provides secondary level biological treatment. The plant was commissioned in 1976 as an 
extended aeration plant and was later upgraded and expanded in 1999 to a sequencing batch 
reactor (SBR) process. The treatment plant was rated for an average daily sewage flow of 
13,640 m3/day (3.0 MIGD) and a peak flow capacity of 35,069 m3/d (7.7 MIGD). However, 
various operational problems were limiting the treatment capacity of the facility. In response to 
these operational issues, the Town of Lakeshore implemented the upgrade improvements 
including converting the SBR treatment process to an Extended Aeration process including 
blower facilities, new final clarifiers and a new effluent pumping station in addition to 
improvements to the biosolids handling process involving upgrades to existing centrifuge 
dewatering equipment as well as various improvements to ancillary systems. The improvements 
and upgrades were completed in the Winter of 2008 but had no increase in the plants rated 
capacity.  

The main treatment process consists of fine screening, grit removal, four (4) extended aeration 
tanks, two (2) final clarifiers, and UV disinfection. Treated effluent is discharged into Lake St. 
Clair though an outfall sewer. Waste activated sludge is aerobically digested for stabilization 
and the stabilized biosolids are gravity thickened and dewatered by centrifuges. The dewatered 
biosolids are hauled to an offsite storage facility and ultimately land applied. 

The existing plant site includes provisions for future expansion to accommodate the ultimate 
design. The existing plant site has sufficient space for expansions to accommodate an ultimate 
design flow, which will double the existing treatment capacity. 

2.1.2 Design Wastewater Flows 

The most recent upgrades of the existing Denis St. Pierre WPCP were completed in 2008. The 
plant was originally rated for an average daily sewage flow of 13,640 m3/day (3.0 MIGD) and a 
peak flow capacity of 35,069 m3/d (7.7 MIGD), and then re-rated for an average daily sewage 
flow of 14,500 m3/day (3.2 MIGD) in January 2019.  

Table 2.1 summarizes the original design flows for the existing plant.  The table also includes 
ultimate design capacities. It shall be noted that the peak wet weather flow (PWWF) is equal to 
the total raw sewage pumping capacity for the current design. 
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Table 2.1 Design Sewage Flows 

Parameter Existing Design Ultimate Design 
Average Dry Weather Flow (ADWF) 13,640 m3/d (1)  27,280 m3/d  
Peak Dry Weather Flow (PDWF) 35,070 m3/d 70,140 m3/d 

Peak Wet Weather Flow (PWWF) 67,855 m3/d 102,750 m3/d 
Note (1): Re-rated for an average daily sewage flow of 14,500 m3/day (3.2 MIGD) in January 2019 

 
Table 2.2 summarizes the design flows used for each unit process in evaluating plant 
hydraulics.  

Table 2.2 Hydraulic Design Parameters 

Parameter Current Design Ultimate Design 

Inlet Channel 67,855 m3/d        102,750 m3/d       

Preliminary Treatment  
(Screening & Grit) 67,855 m3/d          102,750 m3/d      

Secondary Treatment 35,070 m3/d            70,140 m3/d         

UV Disinfection 35,070 m3/d               70,140 m3/d         

Storm Bypass Facility - Normal 
Operating Conditions 32,800 m3/d          32,800 m3/d          

Effluent Pump Station 70, 140 m3/d          105,210 m3/d       

Outfall Sewer 70, 140 m3/d           105,210 m3/d       

 
Bypass facilities are to be designed to bypass secondary treatment at flows exceeding 35,070 
m3/d (406 L/s) in the proposed design and 70,140 m3/d (812 L/s) in the ultimate design.  These 
flows are to be directed to a pair of wastewater holding tanks that will release the stored 
contents back to the plant headworks for treatment when capacity becomes available at the 
plant.   

2.1.3 Design Wastewater Characteristics and Loading 

The raw wastewater influent to the Denis St. Pierre WPCP is primarily of domestic origin, with 
the exception of a few commercial sources. Table 2.3 presents a summary of the raw 
wastewater characteristics and loadings for the upgrades of the existing plant in 2008. 
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Table 2.3 Raw Wastewater Characteristics and Loadings 

Parameter  
 

Concentration(1) 
(mg/L)  

Loading (3) 

(kg/d) 

Average Max Month(2)  Average Max Month(2)  

BOD5 139 197 1,896 2,692 

TSS 238 380 3,246 5,194 

TP  4.7 6.4 64.1 85.9 

TKN   20.5 25.8 280 350 

Notes: 
(1) Average concentration based on 2000 – September 2006 historical average.  
(2) Maximum month concentration based on maximum month factors (2000 to September 2006). 
(3) Loading at the plant’s rated capacity of 13,640 m3/d 

 

2.1.4 Treatment and Compliance Requirements 

The treatment plant operates under an Amended Environmental Compliance Approval (ECA) 
No. 1087-B7FLRU issued on January 29, 2019.  A copy of the current ECA is contained in 
Appendix B. The current ECA outlines the effluent compliance limits and objectives for the 
facility, which are summarized in Table 2.4 .   

Table 2.4 Effluent Objectives and Non-compliance Limits 

 Non-compliance Limits Effluent Objectives 

Parameter Monthly Average 
Concentration 

Annual Average 
Loading Concentration 

cBOD5 14 mg/L 203 kg/d 10 mg/L 

TSS 14 mg/L 203 kg/d 10 mg/L 

TP 0.8 mg/L 11.6 kg/d 0.5 mg/L 

Total Ammonia    

   Summer (May 1 to Nov 31) 1.4 mg/L 20.3 kg/d 1.0 mg/L 

   Winter(Dec 1 to April 30) 2.8 mg/L 40.6 kg/d 2.0 mg/L 

E. coli(1) 200 organisms/100 mL - 150 organisms/100 mL 

pH 6.5 - 9.5 inclusive - 6.5 - 8.5 inclusive 

Notes: 
(1) Monthly geometric mean density. 
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2.1.5 Existing Treatment Process 

The Denis St. Pierre Water Pollution Control Plant provides secondary level treatment for 
municipal wastewater from the Belle River and Maidstone communities. The treatment plant 
was commissioned in 1977 as an extended aerated activated sludge (EAAS) plant, and 
expanded in 1999 to a Sequencing Batch Reactor (SBR) process. The plant was later upgraded 
back to an EAAS plant in 2008. 

Major unit operations at the Denis St. Pierre WPCP include the following: 

• Raw Wastewater Pumping Station 

• Fine Screening 

• Grit Removal 

• Extended Aeration Activated Sludge with Selectors  

• Final Clarification 

• UV disinfection 

• Effluent Pumping Station and Outfall Discharge to Lake St. Clair 

• Aerobic Sludge Digestion 

• Sludge Dewatering by Centrifuges 

The existing plant was designed to handle a peak flow 785 L/s (67,855 m3/d) including a peak 
dry weather flow of 406 L/s (35,069 m3/d) plus a wet weather bypass flow of 379 L/s (32,786 
m3/d). Two wastewater holding tanks with a total storage volume of 1,800 m3 were also provided 
to capture and store bypass flows until they can be returned to the plant inlet works after the 
storm event when plant capacity become available. The upgrades were also designed to easily 
accommodate future expansions to an ultimate plant capacity of 1,189 L/s (102,750 m³/d).  

A schematic of the existing plant is shown in the following Figure 2.1 of Appendix A.  

Major unit process data are summarized in Table 2.5. 
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Table 2.5 Denis St. Pierre WPCP Major Unit Process Description 

Unit Process Process Description 

Belle River Pumping Station No.2: 
Number and Type of Pumps: 
No. in Standby: 
hp each 
Firm Capacity: 
Total capacity: 

 
three pumps, 2-duty and 1-standby, each 80 L/s at 26 m TDH 
1 
50 
13,820 m3/d 
20,735 m3/d 

Maidstone Pumping Station No.8: 
Number and Type of Pumps: 
No. in Standby: 
hp each 
Firm Capacity: 
Total capacity: 

 
two-stage screw pump station; each stage with two (2) screw pumps 
1 per stage 
50 
23,560 m3/d 
47,120 m3/d 

Screening: 
No. of Units: Type: 
Peak Flow each (MLD) 

 
2 
One automatic perforated fine screen with 6 mm opening, having a 
peak capacity of 67,750 m3/d. 
One 12 mm bar screen, manually cleaned as standby 

Grit Removal: 
Type: 
Diameter: 
No. of Vortex Separator Units: 
Vortex Tank Capacity – Treatment 
Vortex Tank Capacity – Hydraulic 
No. of Classifiers 
Grit Classifier Capacity 

 
One vortex separator, one grit classifier with cyclone 
4.2 m 
2 
51,400 m3/d 
67,855 m3/d 
1 
grit loading of 1.8 dry tons per hour 

Selector: 
No. of Selector: 
No. of Chamber per Selector: 
Chamber Dimensions and Volume: 
 
 
 

Mixer Type 
 
 
 
 

Aeration Diffuser Type: 

Aeration Blowers: 
 

 
1 
3 
First Chamber A: 5.16mx2.45m by 4.7m SWD, 59 m3 
First Chamber B: 6.74mx4.45m by 4.7m SWD, 141 m3 
Second Chamber: 10.1mx3.2m by 4.7m SWD, 152 m3 
Third Chamber: 12.3mx5.25m by 4.7m SWD, 304 m3 

Submersible, operation in anoxic mode 
First Chamber A: 2.5 HP 
First Chamber B: 2.5 HP 
Second Chamber: 4 HP 
Third Chamber: 8.3 HP 

Fine pore, membrane disk, operation in aerobic mode 

One at 25 HP, PD type, rated 232 L/s at 7.5 psi discharge pressure 
 

Aeration Tank: 
No. of Tanks: 
Cells per Tank: 
Tank Dimensions: 
Tank Volume – each 
Diffuser Type: 
Blowers: 
 

 
3 
2 in parallel, divided by baffle wall 
15.05 m x 43.5 m by 4.23 m SWD 
2769 m3 
Fine pore, membrane disk, Sanitaire 
Four (3 duty, 1 standby) at 125 HP each, centrifugal type, each at 
1000 L/sec at 7.5 psi discharge pressure 
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Table 2.5 Denis St. Pierre WPCP Major Unit Process Description 

Unit Process Process Description 

Phosphorous Removal: 
Chemical: 
Storage: 
Chemical Feed Pumps: 
 

 
Alum 
one tank, 46,000 L 
Two (1 duty, 1 standby), each 108 L/hr 
Lines to dosing point at the final clarifier distribution chamber 

Final Clarifier: 
No. of Units: 
Type: 
Total Volume m3: 
Surface Area – each: 
Dimensions - each: 

 
2 
Circular, centre drive clarifier mechanism 
3,016 
754 m2 
30.3 m diameter by 4 m SWD 

Scum Pumps: 
No. of Units: 
Type & Size: 
Capacity - each: 

 
1 
Wemco Hydrostal Torque Flow Pump, 3 HP 
5.0 L/s at 5.9 m TDH 

Return Sludge Pumps: 
No. of Units: 
Type & Size: 
Capacity - each: 

 
3 
Wemco Hydrostal Torque Flow Pump, 16.7 HP 
160 L/sec at 6 m TDH 

Waste Sludge Pumps: 
No. of Units: 
Type: 
Capacity - each (L/sec): 

 
2 
Wemco Hydrostal Torque Flow Pump, 2.9 HP 
20 L/sec at 5.8 m TDH 

UV Disinfection: 
No. of banks: 
Type: 
Rated Capacity 

 
2, each can handle flow of 17,534 m3/d 
Ultra Violet, Trojan UV3000  
35,069 m3/d 

Effluent Pumping Station: 
No. of Pumps: 
Type: 
hp each 
Flow Capacity - each: 

 
3 (2 duty,1 standby) 
Submersible centrifugal; fixed speed 
45 
406 L/sec at 3.3 m TDH 

Outfall Sewer: 
Size (mm diameter): 
Type: 

 
900 
Gravity flow, surcharged when effluent pumping station is on 

Aerobic Digesters: 
No. of digesters: 
Dimensions and Volume: 
 
 
Aeration and Mixing Type: 

 
3 
1st Digester: 21.5 m x 29.9 m by 4.1 m SWD, 2,620 m3 
2nd Digester: 6.8 m x 28.5 m by 4.5 m SWD, 870 m3 
3rd Digester: 5.8 m x 29.0 m by 4.5 m SWD, 760 m3 

1st Digester: Jet Aeration, 3 jet pumps, 20 HP each, 515 L/s air 
2nd Digester: coarse bubble with 150 Flexcap Diffuser, 795 L/s air 
3rd Digester: coarse bubble with 168 Flexcap Diffuser, 690 L/s air 

Sludge Dewatering: 
Sludge feed pumps 
No. of Centrifuges: 
Centrifuge Capacity - each: 
 
Polymer Feed Pump 

 
One duty 6 L/s (actual 5.4 L/s), one standby 3 L/s 
Two dewatering centrifuges 
2.8 L/s (maximum allowable hydraulic loading) 
140 Kg/hr (maximum allowable solids loading) 
One  with VFD, flow range 5.0 – 35 L/s 
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Table 2.5 Denis St. Pierre WPCP Major Unit Process Description 

Unit Process Process Description 

Wastewater Holding Tanks: 
No. of Units: 
Type: 
Total Volume (m3): 

 
2 
Circular, above surface 
1,800 

Standby Power: 
No. of Units and Capacity: 

 
Two, one 350 kW located adjacent to Selector & Blower Building,  
460 KW generator in Sludge Management Building 

 

2.2 PLANT INFLUENT AND EFFLUENT CHARACTERISTICS 

2.2.1 Influent Flows 

Historical annual wastewater flows to the Denis St. Pierre WPCP from 2009 to 2018 are 
summarized in Table 2.6. With the exception of an extremely wet weather year in 2011 with an 
annual precipitation of 1,568 mm, annual average daily wastewater flows were relatively 
constant over the period 2009 to 2013, ranging from 8,089 m3/d to 9,766 m3/d. However, over 
the period 2013 to 2018 with relatively constant annual precipitation ranging from 945 mm to 
1,148 mm, annual average daily wastewater flows have shown a relatively constant on an 
upward trend, increasing from 9,646 m3/d to 14,228 m3/d. 

Table 2.6 Historical Annual Wastewater Flows to Denis St. Pierre WPCP (2009-2018) 

Year 
Daily Average 

Flow (m3/d) 
Daily Max Flow 

(m3/d) 
Peak Factor 

Annual Precipitation (mm) 
2018 14,228 37,657 2.65 935 
2017 13,332 35,872 2.69 1,014 
2016 12,399 36,650 2.96 1,020 
2015 11,887 -  -  981 
2014 11,302 33,579 2.97 1,053 
2013 9,646 25,677 2.66 1,148 
2012 8,089 25,677 3.12 782 
2011 13,819 33,966 2.46 1,568 
2010 9,766 -  -  904 
2009 9,586 -  -  948 

 
According to the Certificate of Approval Number 1087-B7FLRU (January 29, 2019), the Denis 
St. Pierre WPCP has a rated plant capacity of 14,500 m3/d with a peak flow capacity of 35,069 
m3/d. Average day flow (based on the 2018 data reviewed) is approximately 14,228 m3/d, 
representing approximately 98 percent of the rated plant capacity (14,500 m3/d). The most 
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recent three-year annual average day flow (based on 2016 to 2018 data) is 13, 320 m3/d, 
representing approximately 92 percent of the rated plant capacity. 

The Belle River-Maidstone collection system is a separate sanitary sewer system that was 
designed to carry domestic wastewater to the treatment plant. However, extraneous flows into 
the sewer system result in significant flow increases during storm events. Peak flows vary 
significantly due to the significant contribution of wet weather inflow and infiltration into the 
Town's aging sanitary sewers.  

The plant frequently experiences periods of high flows for extended durations that are typically 
associated with snow melt and wet weather events. The following Figure 2.2 of Appendix A 
shows flow into the plant during a storm event on November 2, 2018.  

Based on the 2018 average day flow of 14,228 m3/day and maximum day flow of approximately 
37,657 m3/d, the maximum day flow factor is 2.65, suggesting a high level of extraneous flow 
(infiltration and/or inflow, I/I) entering the collection system. Excess flows resulting from storm 
events are bypassed into a wastewater holding tank.  If the capacity of the wastewater holding 
tank is not exceeded, following the storm event, the tank contents are pumped back into the 
inlet facilities for treatment when treatment capacity becomes available at the plant.  If the 
capacity of the wastewater holding tank is exceeded, then the settled overflow bypasses 
secondary treatment and is discharged together with plant effluent into the outfall sewer.  There 
is no provision for disinfection of bypass flows. 

In an attempt to minimize wet weather flows at the plant, the Town implemented a 10 year 
infiltration and inflow reduction program in 2010. The historical flow records indicate there has 
been no significant reduction in infiltration and inflow. This doesn’t mean that I/I reduction 
program has not achieved some benefits but rather illustrates the overall magnitude of the I/I 
problem. 

2.2.2 Influent and Effluent Characteristics 

The influent/effluent wastewater characteristics for the review period are summarized in Table 
2.7. Influent concentrations are generally consistent with typical medium-strength domestic 
wastewater characteristics as indicated in MECP Design Guidelines (170 mg/L BOD total, 200 
mg/L SS, and 7 mg/L TP) and Metcalf & Eddy (190 mg/L BOD, 210 mg/L SS, and 7 mg/L TP). 

As shown in Table 2.8, lower monthly flows generally coincide with higher influent 
concentrations (except TSS in 2018) in comparison to influent concentrations in maximum flow 
months.   
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Table 2.7 Summary of Influent and Effluent Characteristics (2018) 

Parameter Influent (mg/L) Final Effluent  (mg/L) Removal Rate  (%) 

cBOD5 107 2.3 97.9 

TSS 190 3.1 98.4 

TP 2.1 0.21 90.0 

TAN 1.9 0.13 93.1 

 
Table 2.8 Summary of Influent Characteristics (Min and Max Flow Months) 

Influent Parameter(1) 

Year 

2018 2017 2016 

Min Flow 
Month 

Min Flow 
Month 

Max Flow 
Month 

Min Flow 
Month 

Max Flow 
Month 

Min Flow 
Month 

Monthly Mean Flow (m3/d) 17,587 11,725 16,277 10,485 17,505 9,940 

cBOD5 (mg/L) 42 62 25 140 46 162 

TSS (mg/L) 178 85 108 250 80 543 

TP (mg/L) 0.91 1.18 0.61  2.79 1.08 3.44 

TKN (mg/L) 16.4 19.9 9.7 22.3 13.7 27 

Notes: 
(1) Influent flow and concentrations based on values reported in monthly (plant) data sheets 

 
The Denis St. Pierre WPCP has consistently produced a high quality effluent. As shown in 
Table 2.9, over the 2018 period reviewed, the plant achieves its effluent compliance 
requirements with concentrations of 2.3 mg/L, 3.1 mg/L, 0.21 mg/L and 0.13 for CBOD5, TSS, 
and TP, TAN respectively. The plant has continued to consistently achieve a high quality 
effluent and has consistently met its effluent compliance requirements. 

Table 2.9 Summary of Denis St. Pierre WPCP Effluent Quality 

Parameter 2011 2012 2013 2014 2015 2016 2017 2018 
cBOD5 (mg/L) 2.23 2.12 2.06 2.04 2.14 2.06 2.35 2.29 

TSS (mg/L) 5.38 3.47 4.13 2.83 3.18 2.86 3.66 3.10 

Total Ammonia 
Nitrogen (mg/L)  

Spring-Fall(1)  0.10 0.15 0.10 0.11 0.10 0.11 0.12 0.10 

Winter(2) 0.11 0.11 0.11 0.82 0.15 0.16 0.61 0.19 

Total Phosphorous (mg/L) 0.20 0.20 0.19 0.10 0.12 0.11 0.16 0.21 

E. coli (Organisms/100mL) 5.98 5.85 10.33 9.54 6.12 4.95 10.24 13.10 
Note: 

(1) Spring-fall period: May 1 -  Nov 3 
(2) Winter period: Dec 1 - April 30 
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2.3 REVIEW OF EXISTING UNIT PROCESS PARAMETERS 

2.3.1 General Unit Process Evaluation 

The objective of the existing WPCP process evaluation and performance (liquid treatment train 
and solids handling) was to define the status of the existing Denis St. Pierre WPCP, in terms of 
flows, loadings, process capacity, bottlenecks, and opportunities. Key components of the 
process performance evaluation include: 

• review and summarize unit process parameters, including flows and loadings for the 
liquid treatment and sludge handling processes under current conditions and at the rated 
plant capacity 

• review the impact of peak flow conditions on existing unit process parameters 

• review of sludge accountability analysis and prediction of sludge generation at the rated 
plant capacity 

• identification of process limitations and opportunities to maximize existing unit process 
capacities 

• obtain a strong unit process understanding of the plant to serve as the design basis to 
effectively address plant unit process modifications required for a plant expansion 

A review of historical operating and performance data was undertaken to establish and define 
the performance status of the overall plant and the individual unit processes. Historical 
operation records over the period January 2018 to December 2018 were compiled for analysis, 
including plant unit process parameters and sludge generation rates. Monthly average data 
values were used to simplify data compilation, although daily records were reviewed as 
applicable. 

Process parameters are compared to MECP Design Guidelines for Sewage Works (July 2008) 
and other current literature values (Metcalf and Eddy, 2003). The MECP Design Guidelines are 
intended to facilitate the proper design of sewage works in Ontario and provide satisfactory 
guidance for the review and approval of sewage works by the Ministry through the Certificate of 
Approval (C of A) process. For the purposes of this process evaluation, the MECP Design 
Guidelines (2008) were used. 

A detailed description of key unit process performance parameters based on the data reviewed 
(January 2018 to December 2018) is presented the following sections. The process parameters 
define the status of the existing plant and its anticipated condition at the current rated plant 
capacity (14,500 m3/d). The definition of the plant process parameters will provide the basis for 
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subsequent determination of design loadings for the plant capacity increase and evaluation of 
alternatives. 

2.3.2 Influent Pumping Stations 

The Belle River and Maidstone areas of the Town are serviced by a gravity sewer collection 
system complete with a series of lift pumping stations.   

The Belle River collection system conveys sewage to Pumping Station No. 2.  This pumping 
station is equipped with 3 pumps (2 duty, 1 standby) each having a rated capacity of 80 L/s.  Firm 
capacity rating is 13,820 m3/d (3.0 MIGD) or 160 L/s and total pumping capacity rating is 20,735 
m3/d (4.56 MIGD) or 240 L/s. 

Pumping Station No. 2 pumps sewage directly to the inlet works at the Denis St. Pierre WPCP 
via two 300mm diameter forcemains approximately 1,220 meters long.  The forcemains change 
lead and lag every 6 hours to minimize the build up of H2S entering the treatment plant inlet 
channel.  

The Maidstone sewage collection system conveys sewage directly to Pumping Station No.8 
located at the Denis St. Pierre WPCP site.  Pumping Station No. 8 is a 2-stage screw pump station 
with two screw pumps per stage each having a capacity of 23,560 m3/d (5.2 MIGD) or 272 L/s.  
The station is currently fitted with two stages with provisions for a future third stage.  Firm capacity 
rating is 23,560 m3/d (5.2 MIGD) or 272 L/s and total pumping capacity rating is 47,120 m3/d 
(10.36 MIGD) or 545 L/s.   

The pump station lifts sewage to an elevated concrete channel where it is conveyed into the inlet 
works of the treatment plant.  

A summary of existing raw sewage pumping capacity is provided in Table 2.10.  

Table 2.10 Existing Raw Sewage Pumping Capacity 

Description Current Design 

Firm Raw Sewage Pumping Capacity (PS 2 and 8) 37,380 m3/d   (8.2 MIGD) 

Total Raw Sewage Pumping Capacity (PS 2 and 8) 67,855 m3/d  (14.92 MIGD) 

 

2.3.3 Preliminary Treatment 

The preliminary treatment process consists of screening, screening dewatering and compaction, 
grit removal, grit washing and dewatering, wet weather storm water bypass and flow 
measurement facilities followed by distribution to the secondary treatment process.  
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The following sections provide a detailed description of the individual processes making up the 
preliminary treatment in the plant headworks. 

2.3.3.1 Fine Screen 

Mechanical fine screens are provided as the first stage of preliminary treatment.  These screens 
typically remove rags, sticks and coarse debris from the incoming raw sewage flow to protect 
downstream plant equipment against reduced operating efficiency, blockage or physical 
damage.   A manual fixed bar screen is also provided as an emergency standby to the 
mechanical fine screens. 

A summary of existing raw sewage pumping capacity is provided in Table 2.11. 

Table 2.11 Description of Existing Fine Screen 

Screen Channels Three, one for mechanical fine screen, one for manual screen, and one for 
future 

Mechanical fine screen Stainless steel perforated fine screen with 6 mm openings,  
Rated capacity 67,855 m3/d   

Manual Screen Dimensions 914 mm W x 1750 mm H, 50 x 9 mm flat bars mounted vertical 
to flow with 12 mm openings 

2.3.3.2 Grit Removal 

Following the screening process, raw sewage passes through a grit removal system which 
removes sand and grit.  Grit removal is required in advance of secondary treatment to prevent 
undue wear of machinery and the unwanted accumulation of solids in channels, tanks and 
digesters.   

Screened wastewater enters and exits the grit removal chamber tangentially.  Sand and grit are 
removed from the wastewater by the centrifugal force created inside the grit tank in one 
revolution as a result of the vortex flow pattern.  The shape of the tank is conical to facilitate 
tangential movement of flow and spinning out of grit.  Sand and grit settle and collect at the 
bottom of the tank by gravity. 

Collected grit is periodically pumped out from the bottom of the tank using a recessed impeller 
vortex type grit slurry pump and a positive displacement air scour blower to loosen the 
compacted debris prior to pumping.  The pumped grit is discharged into a grit classifier and 
cyclone where the inorganic grit and sand is washed and separated from the light organic 
solids.  The dewatered grit and sand is discharged to the same collection bin as the screenings 
while the excess water and light organic solids are returned to the plant inlet via the plant sewer. 

A summary of existing raw sewage pumping capacity is provided in Table 2.12. 
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Table 2.12 Description of Existing Grit Removal 

Equipment Description 

Vortex Grit Tank Stainless steel grit tank with an agitator drive system complete with a 
propeller made up of four (4) stainless steel agitating paddles.  
Rated treatment capacity 51,400 m3/d   

Grit Air Scour Blower Rated capacity 62 cfm @ 6.0 psi 

Grit Pump Rated capacity 5.7 L/s @ 9 m TDH 

Grit Cyclone Rated capacity 20 m3/hr 

Grit Classifier Rated capacity 0.859 m3/hr 

2.3.3.3 Plant Influent Flow Measurement and Wet Weather Flow Bypass 

Following the grit removal process, wastewater passes through a elevated effluent channel 
fitted with both a flow measuring and bypass flow facility prior to entering the secondary 
treatment influent distribution chamber.   

Primary flow measurement is provided to properly monitor plant operation and control raw 
sewage flows to the secondary treatment process using a bypass flow arrangement.  The 
bypass flow facilities are also provided in the event that unusually high storm flows are received 
at the plant, which in combination with the raw sewage flows, exceed the plant’s secondary 
treatment capacity to provide proper treatment. 

2.3.3.4 Wastewater Holding Tanks 

Wastewater from the bypass facility being provided as part of the existing preliminary treatment 
works is discharge into existing wastewater holding tanks. In order to mitigate the potential for 
partially treated sewage bypasses into the Lake, two existing wastewater holding tanks with a 
total storage volume of approximately 1,800 m3 are utilized to capture and store the bypass flow 
from the downstream of vortex grit removal tank. 

After a wet weather or overflow event when the plant secondary treatment has spare capacity, 
wastewater from the holding tanks is pumped to the plant headworks for treatment.  

2.3.4 Secondary Biological Treatment 

The existing secondary treatment process is comprised of one three compartment selector tank, 
three extended aeration tanks and aeration blowers, two circular secondary clarifiers, one new 
alum storage & feed building and one return activated sludge (RAS) and waste activated sludge 
(WAS) chamber and submersible pumping systems. 

Space has been provided for a duplicate secondary treatment train on the east side of the plant 
site for the next planned future capacity expansion in the ultimate design. 
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2.3.4.1 Selector and Flow Distribution Chamber 

Wastewater from the headworks primary effluent distribution chamber flows into a three-zone 
selector tank that acts as a selector against filamentous organisms to improve settleability and 
process efficiency.  The selector is designed to allow operation in either aerobic or anoxic mode 
at the choice of the operator. 

The selector is comprised of three chambers with the third chamber having twice the volume of 
chambers one and two.  The selector zones have a total volume of approximately 600 m3.  The 
selector chambers are also baffled using concrete walls with opening to provide plug flow 
conditions. 

Return activated sludge withdrawn from the bottom of the final settling tanks and conveyed to a 
return activated sludge chamber via an underground pipeline is pumped into the selector and 
mixed with the incoming raw sewage using a mechanical mixer.   

A summary of the existing selector compartments is provided in Table 2.13. 

Table 2.13 Existing Selectors 

Parameters Current (2018) MECP Guideline (2019) 

Total Volume of Selector 597 m3 - 

Volume of First Chamber B 141 m3 - 

Volume of Second Chamber 152 m3 - 

Volume of Third Chamber 304 m3 - 

MLSS 3,500 mg/L - 

Average Daily Flow 14,228 m3/d - 

Maximum Daily Flow 37,657 m3/d - 

HRT (Based on Q Avg.) 1.0 h - 

BOD5 Load (1) 1892 kg/d (a) - 

F/Mv – 1st Chamber 5.1 d-1 12 d-1 (anoxic) 

F/Mv – 2nd Chamber 4.9 d-1 6 d-1 (anoxic) 

F/Mv – 3rd Chamber 2.4 d-1 3 d-1 (anoxic) 

Notes: 
(1) Calculated based on influent BOD5 of 133 mg/L (2012-2018 average), influent flow 14,228 m3/d, and MLSS of 

3,500 mg/L with 74 percent volatile solids. 
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2.3.4.2 Extended Aeration Tanks 

A mixture of raw sewage and RAS flows from the selector effluent distribution chamber to each 
of the three extended aeration tanks.  Each aeration tank has a baffle wall to provide a plug flow 
pattern.  The baffle wall in each bioreactor runs along the long dimension of the tank in order to 
provide two passes per tank.   

A summary of the existing extended aeration tanks is provided in Table 2.14. 

Table 2.14 Existing Extended Aeration Tanks 

Parameters Current (2018) MECP Guideline (2019) 

Number of Tanks 3 - 

Tank Dimensions 15.05 m x 43.5 m by 4.23 m SWD - 

Total Volume Each 2,769 m3 - 

Average Daily Flow 14,228 m3/d - 

Maximum Daily Flow 37,657 m3/d - 

BOD5 Load 1892 kg/d (1) - 

HRT (Based on Q Avg.) 14 h 15 h 

Organic Loading Rate 0.23 kg-BOD5/m3∙d (2) 0.17 - 0.24 kg-BOD5/m3∙d 

MLSS Concentration (mg/L) 3500 3000-5000 

Return Sludge Rate (% Q average) 100%  50-200% 

F/Mv 0.088 d-1 0.05 - 0.15 d-1 

SRT 17 d (2) >15 d 

Notes: 
(1) Calculated based on influent BOD5 of 133 mg/L (2012-2018 average) and influent flow 14,228 m3/d. 
(2) Calculated based on typical waste sludge 120 g per m3 raw sewage treated, effluent TSS of 3.1 mg/L (2018) 

and influent flow of 14,228 m3/d (2018). 

The aeration basin loading and operating parameters were within the MECP Design Guidelines 
for an extended aeration system. Using the current average influent cBOD5 concentration (133 
mg/L), the volumetric loading rate was 0.23 kg/m3∙d at the influent flow of 14,228 m3/d, which is 
within MECP Design Guidelines (2019). The activated sludge system was operated at an 
average F/Mv ratio of 0.065 d-1 based on an average MLSS concentration of 3,500 mg/L and 74 
percent volatile solids.  

The MECP Design Guidelines (2019) recommend a solids retention time (SRT) of 15 days or 
higher for an extended aeration treatment process. Based on the average parameters, the SRT 
at the Denis St. Pierre WPCP was 17 days.  
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The existing aeration system consists of Sanitaire fine bubble diffusers with four (4) Gardner-
Denver centrifugal blowers (3 duty, 1 standby, 100 hp each). According to the design brief 
(Sanitaire #08-7028S, January 2009), the system was designed for an average day oxygen 
requirement of 11,466 kg/d (each aeration tank 3,822 kg/d). Current estimates of the average 
and peak month oxygen requirements for carbonaceous oxidation and nitrification are presented 
in Table 2.15.  

The design oxygen supply (11,466 kg/d) exceeds the total oxygen requirements estimated for 
current peak conditions, including complete nitrification. The existing aeration system has 
sufficient capacity for both BOD5 oxidation and nitrification.  

Table 2.15 Oxygen Requirement Estimates at Current (2018) Flow Capacity 

Oxygen Requirements 
2018 Average Flow (14,220 m3/d) 

Average Peak Month 

BOD Oxidation(1) (kg/d) 2282 5397 

Nitrification(2) (kg/d) 1099 2008 

Total (kg/d) 3381 7405 

Notes: 
(1) BOD oxidation based on 2018 influent BOD5 concentration of 107 mg/L and 253 mg/L for average and peak 

months, respectively 
(2) Nitrification based on 2018 influent TKN concentration of 17 mg/L and 31 mg/L for average and peak 

months, respectively. 
 
A summary of air requirements in existing extended aeration tanks is provided in Table 2.16. At 
the 2018 daily average flow of 14,220 m3/d, the estimated air requirement is 3,233 L/s for a 
peak influent BOD5 concentration of 253 mg/L and a peak TKN concentration of 31 mg/L. The 
existing aeration system consists of four (4) centrifugal blowers, each with a capacity of 1,000 
L/s, to supply air to the extended aeration tanks. The existing blowers have adequate capacity 
to meet aeration requirements. 

Table 2.16 Air Requirement Estimates at Current (2018) Flow Capacity 

Air Requirements 
Air Requirements to Meet Oxygen Demand (L/s)  

based on 2018 Average Flow (14,220 m3/d) 

Average Loading Peak Loading  

Extended Aeration Tanks 1476 3233 

 

2.3.4.3 Secondary Clarification 

Mixed liquor effluent from aeration tanks is directed to an influent/effluent chamber via 
underground piping prior to being discharged into the secondary clarifiers followed by the UV 
disinfection facility.    
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Two existing secondary clarifiers are provided to separate MLSS from the treated sewage 
before being disinfected and discharged to the Lake.  The total surface area of the clarifiers 
is1,440 m2 (720 m2 each).  The mixed liquor is split between the two clarifiers using equal fixed 
length weirs located along the effluent launders in each clarifier.   Each secondary clarifier has a 
30.3 m diameter by 4.0 m SWD and is fitted with a stainless steel sludge scraping and activated 
sludge return mechanism complete with skimmers, scum baffles and scum collection boxes 
along with effluent weirs, anti rotational baffles and launder brush cleaning system. 

Floating matter is skimmed and discharged into a common scum sump or chamber.  Two vortex 
type submersible scum pumps; one installed in the scum chamber and the other stored on the 
shelf for standby duty, are utilized to pump the scum to the aerobic digesters.  Each scum pump 
has a capacity of 5.0 L/s. 

Settled sludge from the bottom of the clarifier is withdrawn using a series of sludge collection 
piping and routed to a return sludge well within the clarifier mechanism followed by conveyance 
back to the RAS/WAS chamber by gravity via underground piping. 

A summary of the existing final clarifier is provided in Table 2.17. 

Table 2.17 Existing Final Clarifier Loading Rates 

Parameters Current (2018) MECP Guideline (2019) 

Number of Tanks 2 - 

Diameter 30.3 m - 

Total Surface Area 1440 m2, each 720 m2 - 

Side Water Depth 4.0 m - 

MLSS 3,500 mg/L - 

Average Daily Flow 14,228 m3/d - 

Maximum Daily Flow 37,657 m3/d - 

Surface Overflow Rate at Peak Flow 26 m3/(m2·d) (1) 40 m3/(m2·d) 

Peak Solids Loading Rate  160 kg/(m2·d) (2) 170 kg/(m2·d) 

Notes: 
(1) Calculated based on peak influent flow 37,657 m3/d. 
(2) Calculated based on the peak daily flow 37,657 m3/d plus the design maximum return sludge flow rate (200% 

average daily flow) and the design MLSS (3,500 mg/L) under aeration.  
 
The final clarifier surface overflow rate (SOR) under peak flow conditions is within the MECP 
Design Guideline (2019) value of 40 m3/(m2·d) for extended aeration system. The peak solids 
loading rate is 160 kg/(m2·d) just within the MECP Design Guideline (2019). A peak value of 170 
kg/(m2·d) is specified in the MECP Design Guidelines for an extended aeration system. 
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2.3.5 Chemical Feed for Total Phosphorus Removal 

The Denis St. Pierre WPCP uses alum addition to the mixed liquor for phosphorus precipitation 
and removal. Phosphorus removal is accomplished through chemical addition immediately 
following the extended aeration tanks.   

The existing alum feed system consists of two metering pumps (one duty, one standby), each 
with an operating feed range of 20 to 108 L/hr.  Alum dosage is automatically controlled by flow 
pacing in direct proportion to plant flow measured at the UV effluent Parshall flume. The existing 
fiberglass alum storage tank has a storage capacity of 46 m3 to provide 30-day storage at the 
average alum feed rate.  The tank is located within an reinforced concrete retention well 
accessible by ladder and fitted with an ultrasonic level sensor for monitoring levels and 
recording volumes pumped. 

Table 2.18 summarizes the historical alum dosage and volumes used for phosphorus removal 
from January to December 2018. Based on the year 2018 data reviewed, the raw sewage has a 
monthly TP concentration in the range of 0.6 mg/L to 5.11 mg/L, and the amount of liquid alum 
added to precipitate phosphorus is in the range of 38 mg/L to 58 mg/L as liquid alum. 

Table 2.18 Effluent Flow and Alum Dosage (2018)    

Date 
Effluent 

Flow 
(m3/d) 

Monthly 
Alum Usage 

 (L/d) 

Monthly Alum 
Usage(1) T-P (mg/L) Al:P weight 

ratio 
 mL/m3 mg/L Influent  Effluent 

01/2018 12,766 - - - 3.23 0.19  

02/2018 17,176 534 31 41 5.11 0.17 0.47 

03/2018 14,847 504 34 45 0.6 0.14 4.4 

04/2018 16,689 503 30 40 0.71 0.12 3.2 

05/2018 17,587 504 29 38 0.91 0.12 2.4 

06/2018 14,560 505 35 46 1.22 0.13 2.2 

07/2018 12,019 522 43 58 1.76 0.17 1.9 

08/2018 12,114 470 39 52 2.46 0.26 1.2 

09/2018 15,365 412 27 36 3.48 0.31 0.6 

10/2018 12,869 437 34 45 2.65 0.34 1.0 

11/2018 15,533 518 33 45 1.95 0.26 1.3 

12/2018 11,725 475 41 54 1.18 0.28 2.6 

Average 14,403 489 34 45 2.11 0.21 1.2 

Notes: 
(1) Usage expressed as 48% commercial grade liquid alum with density of 1,335 kg/m3 
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Theoretically, aluminum precipitates soluble phosphorus at a 1:1 molar ratio, although a higher 
molar ratio is required in practice to ensure phosphorus precipitation. The 1:1 molar ratio is 
equivalent to a Al:P weight ratio of 0.87:1. Based on the literature, typical aluminum to 
phosphorus (Al:P) ratios to achieve an 85 percent phosphorus reduction is in the range of 1.5:1 
(WEF, 2010).  In 2018, the Denis St. Pierre WPCP applied alum to the aeration tank effluent at 
an annual average weight Al:P ratio of 1.2:1, which is slightly less than the suggested 
application rate, but higher than theorical weight ratio of 0.87.  

With higher influent T-P concentration in February and September 2018, Al:P weight ratio is in 
the range of 0.6, which is less than theorical weight ratio of 0.87. It is considered that a portion 
of phosphorous is removed by the biological treatment process prior to the chemical 
precipitation process. The MECP Design Guidelines (2008) noted that, with secondary 
treatment plants, the chemical dosage requirements for either alum or ferric chloride have been 
found to be least when the addition of chemical is made to the aeration tank effluent. Dosing to 
the aeration tank influent requires as much as 35 percent higher dosage rates. 

Table 2.19 shows design parameters for alum addition based on the theorical Al:P ratio of 0.87.  
A maximum monthly TP concentration of 6.6 mg/L (Feb 2016) is used to size a chemical feed 
system required for phosphorus removal. 

Table 2.19 Description of Existing Alum Feed and Storage System 

Parameter Value 

Chemical Metering Pumps 2 (1 duty, 1 standby) 
each with operating feed range of 20 to 108 L/hr 

Theorical Al:P weight ratio 0.87:1 

Required Alum Dosage(a) 14.9 L Alum/kg P 

Required Alum Dosage (as 48% commercial 
grade alum) (b) 

99 mg/L 
(74 mL liquid alum per m3 wastewater flow) 

Maximum Daily Flow that can be fed by one 
existing chemical metering pump(b) 34,380 m3/d 

Existing Chemical Storage Capacity 46 m3 

Notes: 
a) Estimated based on 48% alum solution with density of 1,335 kg/m3. 
b) Estimated based on a maximum month raw wastewater concentration of 6.6 mg/L (Feb 2016)  
c) Estimated based on maximum chemical metering pump capacity of 108 L/hr. 
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2.3.6 UV Disinfection 

The UV system is a Trojan System UV3000 for a peak flow of 35,070 m3/d (406 L/s). The 
existing UV disinfection system, which uses low pressure, low intensity lamps, was designed 
based on a UVT of 65%.    

It is noted that the Trojan System UV3000 at the Denis St. Pierre WPCP has a design operating 
parameters to disinfect to the limits of <150/100 mL fecal coliform (based on a 30 day geometric 
mean) up to a peak flow of 35,070 m3/d with 30 day average suspended solids less than 10 
mg/L and a UV transmission of more than 65 percent. 

The design parameters of the existing UV system are provided in Table 2.20. 

Table 2.20 UV System Design Parameters 

Parameter Value 

Design Peak Flow 35,070 m3/d 

UVT 65% 

Number of Channels one, 8.8 m L x 0.99 m W x 0.673 m D 

Total Number of Banks 2 

Number of Modules per Bank 13 

Number of Lamps per Module 8 

Total Number of UV Lamps: 208 

   

2.3.7 Effluent Pumping Station and Outfall 

Effluent from the UV disinfection facility is conveyed into the effluent pumping station prior to 
being discharged through the existing outfall sewer to Lake St. Clair. Under normal conditions, 
the effluent flows through the plant processes and outfall sewer by gravity to Lake St. Clair. The 
effluent pumping station operates only when the water levels in the existing chlorine contact 
chamber reaches the maximum allowable water level of 177.39 m during specific high lake level 
and high flow conditions. 

The proposed effluent pumping station would be sized to accommodate both the proposed 
design peak wet weather flow (PWWF) of 67,855 m3/d as well as the ultimate design PWWF of 
102,750 m3/d.  

The design parameters for the effluent pumping station are presented in Table 2.21: 
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Table 2.21 Effluent Pumping Station Design Parameters 

Parameter Present Design 

Peak Wet Weather Flow  67,855 m3/d 

Effluent Pumping Station 
Dimensions 

10 m wide x 9.6m long x 8.33m deep 

Pump Type submersible non-clog centrifugal pumps 

Pump Number 3 (2 duty, 1 standby) 

Pump Capacity 35,070 m3/d, each 

Pump Firm Capacity 70,140 m3/d  

 
Effluent from the existing plant is discharged from the plant site to a point approximately 600 
meters offshore in Lake St. Clair. Effluent discharges through nozzles in the end section of the 
outfall to assist in dispersing the effluent. 

The details of the outfall are presented in Table 2.22 below: 

Table 2.22 Existing Outfall Details 

Parameter Land Portion Lake Portion 

Diameter 900 mm 900 mm 

Length 720 m 630 m 

Material Reinforced concrete pipe Polyethylene pipe 

Depth 1.8 m below grade 1.8 m below lake bottom 

Diffusers - 16 – 10” x 5” nozzles 
2.1 m below low lake water level 

 

2.3.8 Biosolids Stabilization 

2.3.8.1 Biosolids Production 

An estimate of sludge generation was developed as a basis for predicting unit process 
parameters for aerobic digestion and centrifuge dewatering. It is assumed that total sludge is 
comprised of suspended solids removed and biological solids produced in aeration by BOD 
removal, chemical solids produced by alum addition for phosphorus precipitation, and 
suspended solids removed in the final clarifiers. Sludge production based on current conditions 
was also determined to verify the accuracy of the predictive approach in comparison to reported 
values.  

The historical sludge production, in terms of raw sewage flow and sludge hauled, is shown in 
Table 2.23.  Based on the historical data, the average total sludge production at the Denis St. 
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Pierre WPCP was about 134 g TS/m3 of treated wastewater.  This is approximately 12 percent 
higher compared to the MECP Guideline (2019) value of 120 g TS/m3 for an extended aeration 
plant with chemical addition for phosphorus removal. 

Historically, the average sludge production from the plant was approximately 0.9 kg VS/kg BOD5 
loading.  The sludge production in terms of BOD removal is relatively high when compared to a 
published value of 0.77 kg VS/kg BOD5 for this type of treatment process operated at 15 day 
SRT (WEF, 1998).  This published value does not include chemical solids production, which will 
account for some of the discrepancy between the published and historical sludge production 
values.  The 2017 and 2018 sludge production figures are presented in Table 2.23. 

Table 2.23 Historical Sludge Production  

Parameter 2018 2017 

Annual Daily Average Flow (m3/day) 14,228 13,526 

BOD5 (mg/L) 107 106 

Volume of sludge cake hauled (m3/yr) 2,882 2,890 

Annual average TSS in sludge cake hauled (mg/L) 168,800 160,750 

Daily average TSS in sludge cake/digested sludge (dry kg/d) 1,333 1,273 

Daily average TSS in WAS sludge (dry kg/d) (1) 1,905 1,819 

Biosolids Production (g TSS/m3 raw sewage) 134 134 

Volatile Solids Production (g VSS/kg BOD5) 0.9 0.9 

Notes: 
(1) It was assumed that waste activated sludge contains 70% volatile solids and the volatile solids are 

reduced by 38 percent across the conventional aerobic digestion process (Metcalf and Eddy, 2003). 

 

2.3.8.2 Aerobic Digestion 

Unthickened WAS is wasted continuously to the aerobic digesters.  The existing plant has three 
aerobic digestors operating in series.  The first stage of the digester has one digester with a 
volume of 2,620 m3 and the second stage has two aerobic digesters with a volume of 810 m3 
and 935 m3, respectively, providing a total volume of about 1,745 m3. The digested biosolids is 
subsequently be conditioned with polymer and dewatered by centrifuges.     

The 2018 flows and solids loading to the digester are shown in Table 2.24. Table 2.25 presents 
a summary of typical operating parameters for aerobic digestion and a comparison with MECP 
Guidelines. 

Based on the total primary digester volume and the WAS flow to the digesters, the primary 
digester volatile solids loading rate was 509 g TVS/m3∙d. The MECP Design Guidelines (2019) 
recommend a volatile solids loading rate of no more than 1600 g TVS/m3∙d to the primary 
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digester. The Guidelines indicate a minimum sludge retention time of 45 days. Based on the 
total combined aeration and digester volumes, the average SRT was 54 days. 

Table 2.24 Sludge Flow and Loading Parameters (2018)  

Parameter WAS Digested Sludge 

Mass (kg/day) 1,905 1,333 (1) 

% Total Solids 0.60 1.2(2) 

Sludge Flow (m3/day) 318 111 

Notes: 
(1) It was assumed that the volatile solids are reduced by 38 percent across the conventional aerobic 

digestion process (Metcalf and Eddy, 2003). 
(2) Based on 2004-2006 historical solids concentration achieved in the digesters. Assumed decanting 

capability in all digesters.  

 

Table 2.25 Comparison of Biosolids Stabilization Assessment - WAS 

Parameter At 2018 ADWF MECP Guidelines 

Combined Sludge Age in Aeration and Digesters 54 days(1) >45 days 

Stage 1 Digester VS Loading (3) 509 g VS/m3/d (2) < 1,600 g VS/m3/d 

Notes:  
(1) For an extended aeration plant SRT of 15 days. 
(2) Based on historical average digested sludge volume and volume of first digester (new tank) and 

VSS/TSS = 70%. 
(3) Based on the volume of Stage 1 Digester of 2,620 m3. 

 

2.3.9 Centrifugal Dewatering 

2.3.9.1 Polymer Feed 

Polymer is currently added to the digested sludge entering the centrifuges to improve liquid/solid 
separation. The existing polymer mixing, and feed system is used for conditioning the digested 
sludge prior to dewatering.  Table 2.26 summarizes the polymer dosages used at the Denis St. 
Pierre WPCP based on the 2018 sludge production records at the plant. 

Based on the sludge thickening pilot study conducted by Hydro-Logic Environmental on January 
28, 2004, the estimated polymer dosage for dewatering is in the range of 70 to 110 mg/L or 8 to 
12 g/kg.  Based on the current operation of the polymer system, the historic active polymer dose 
is around 11.5 g/kg.  This is higher than typical values for centrifuge sludge dewatering. The 
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MECP Design Guidelines (2019) recommend a polymer feed range 0 to 6.0 g/kg of dry solids 
for centrifuge dewatering. 

According to the polymer supplier, the maximum dilution recommended is one percent. As 
shown in Table 2.26, The peak polymer feed rate is calculated to be 0.165 l/s. It has been 
assumed that the dewatering centrifuges would be operated a maximum of 24 hours per week 
(6 hours per day, 4 days per week) on a normal basis.  The existing polymer system consists of 
a 2,500 L mixing tank and one polymer metering pump with a capacity range of 0.08 - 0.58 L/s. 
The existing polymer solution feed pump has adequate capacity to meet the required feed rate 
with the use of an emulsion type polymer.    

Table 2.26 Sludge Flow and Polymer Dosage (2018)  

Parameter 
Digested Sludge 

Average Daily Hourly Sludge Flow 

Daily Average Mass 1,333  (kg/day) 310 (kg/hr) (1) 

% Total Solids 1.2% 1.2% 

Sludge Flow 111 m3/day 25.9 m3/hr 

Active Polymer Addition - 3,580 g/hr(2) 

Polymer Addition - 7,160 g/hr(3) 

Polymer solution feed to centrifuge - 0.36 m3/hr (0.098 L/s) at 1.0% 
diluted polymer 

Notes: 
(1) It was assumed based on operating centrifuge 24 hours per week (6 hours per day, 4 days per week) 
(2) Based on polymer feed 6.0 g/kg of dry solids 
(3) The polymer used is Zetag 7878 FS40. Active component of polymer emulsions is 50 percent (CIBA 

supplier info) 
 

2.3.9.2 Dewatering Centrifuge 

Digested sludge is conditioned with polymer and pumped to the dewatering centrifuges. The 
existing plant has two (2) centrifuges, each with a solids loading rate of 140 kg/h and a hydraulic 
loading rate of 2.8 L/s based on a sludge concentration of 1.4%. 

The 2018 parameters for the dewatering centrifuges are summarized in Table 2.27. It has been 
assumed that the dewatering centrifuges would be operated a maximum of 24 hours per week 
(6 hours per day, 4 days per week) on a normal basis.  As shown in Table 2.6, as 2018 plant 
flow (14,228 m3/d) approach the rated flow capacity of 14,500 m3/d, one dewatering centrifuge 
operated 30 hours per week if a solids concentration of 2.5% was achieved. However, if a solids 
concentration is 1.2%, two centrifuge need to run at longer operation time. 
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Table 2.27 Dewatering Centrifuge Operation Parameters (2018)  

Parameter 2018 Daily Flow 

Daily Average Mass 1,333 (kg/day) (1) 1,333 (kg/day) (1) 

% Total Solids 1.2% 2.5 % 

Sludge Flow 7.2 L/s 2.8 L/s 

Notes: 
(1) Present design based on operating centrifuge 24 hours per week (6 hours per day, 4 days per week) without 

factoring in the solids loading limitations of the existing centrifuges 
(2) Present design based on operating centrifuge 30 hours per week (6 hours per day, 5 days per week)  

factoring in the solids loading limitations of the existing centrifuges 
 

2.3.10 Summary of Denis St. Pierre WPCP Process Evaluation 

This review of historical operating and performance data (2011 to October 2018) has been used 
to define the status of the overall plant and the individual unit processes. Overall, the plant is 
operating at an average flow of 14,228 m3/d, representing approximately 98 percent of the rated 
plant capacity.  

The loading and operating parameters for each unit process are adequate in comparison to the 
MECP Design Guideline (2008) values. 

The Denis St. Pierre WPCP has consistently produced a high quality effluent with average 
concentrations of 2.3 mg/L, 3.1 mg/L, 0.21 mg/L and 0.13 for CBOD5, TSS, and TP, TAN, 
respectively, over the 2018 period reviewed.  

 
Figure 2.1: Denis St. Pierre WPCP Process Schematic 
Figure 2.2: Denis St. Pierre WPCP Storm Bypass Event (Oct 31-Nov 2, 2018) 
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3.0 PROBLEM STATEMENT OR OPPORTUNITY  

3.1 PROBLEM STATEMENT/OPPORTUNITY 

Historical sewage flows to the treatment plant from the Belle River and Maidstone wastewater 
service area are given in Table 2.6. The table shows that an average treated flow of 14,228 
m3/d was recorded for 2018, which is approximately 98 percent of the plant’s rated capacity of 
14,500 m3/d.  Thus, the existing capacity of the Denis St. Pierre WPCP is not adequate to 
accommodate the projected future flows from the Belle River/Maidstone wastewater service 
area. Additional treatment capacity at the Denis St. Pierre WPCP is required to support the 
existing services areas and the anticipated future growth. 

There are pressures for residential and industrial development in the Belle River and Maidstone 
areas and because of inadequate wastewater treatment capacity, developments have been 
restricted.  

3.2 POPULATION PROJECTIONS 

The growth projections for the wastewater service area form the basis for establishing 
wastewater flow rate assumptions and ultimately the future servicing plans. Figure 3.1 can be 
found in Appendix A.  

Figure 3.1 shows the growth projections for the Maidstone and Belle River area serviced by 
Denis St. Pierre WPCP as obtained from  

• Growth Study prepared by Watson & Associates Economists Ltd. for the Town of 
Lakeshore, November 2005.  

• Lakeshore Growth Analysis Study by Watson & Associates Economists, Ltd., November 
2015 

• Population projections prepared by Lapointe Consulting for the City of Windsor and 
County of Essex, January 2008.  

• Statistics Canada, 2016 

The population projections in Figure 3.1 are based on the assumption that 65% of the entire 
town’s population is in the Maidstone and Belle River Area. As shown on Figure 3.1, Watson’s 
2005 projections are significantly higher than Lapointe’s 2008 projections. Lapointe’s projection 
and Watson’s 2015 growth analysis is consistent with population forecast by Statics Canada 
and Ontario Ministry of Finance. The population forecast presented in the Water and 
Wastewater Master Plan was obtained from the Watson’s report (November 2005). 
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To provide flexibility for changes in case actual growth is lower or higher than population 
projection, Table 3.1 shows the population projections for the Denis St. Pierre Wastewater 
Servicing area as provided in the Watson’s 2005 Growth Study and Lapointe’s 2008 population 
projections. 
 
Table 3.1 Population Projections from Denis St. Pierre Wastewater Servicing Area 

Population Projection Method Existing (2019) 10-Year (2029) 20-Year (2039) 

Watson’s 2005 Growth Study - HIGH 32,768 39,986 48,611 

Lapointe’s 2008 population projections  25,067 27,719 30,111 

 

3.3 DENIS ST. PIERRE WPCP PLANT FLOW PROJECTIONS 

Sewage consists of wastewater generated by residential, commercial and industrial 
development in the community plus extraneous flows. Extraneous flow includes inflow and 
infiltration (I/I).  Infiltration is water entering a sewer system and service connections from the 
ground through such means as defective pipes, pipe joints, connections and manholes.  Inflow 
is water discharged into a sewer system and service connections from such sources as roof 
leaders, yard and area drains, foundation drains, cooling water discharges, drains from springs 
and swampy areas, manhole covers, cross connections from storm sewers and combined 
sewers, catch basins, storm water, surface run-off and street washing or drainage. In general, 
inflow increases with the amount of precipitation. Increases in inflow have also been observed 
during winter thaws that produce runoff from melting of accumulated snow cover.    

The MECP Guidelines for Design of Sanitary Sewage Works (2008) recommends a design 
value for average daily domestic flow ranging from 315 Lpcd to 540 Lpcd including an average 
extraneous flow allowance of 90 Lpcd.  The MECP Guidelines also recommend an allowance of 
227 Lpcd for peak extraneous flow and determination of the peak domestic component of 
sewage flow using the Harmon Formula. 

Sewage flow data from the Denis St. Pierre system for the years 2009 to 2018 were analyzed 
and the average, maximum and minimum total daily flows expressed as cubic meters/day (m3/d) 
and the per capita daily flows expressed as Liters per capita per day (Lpcd) are shown in Table 
3.2. 

For the Denis St. Pierre system, the average and maximum daily per capita sewage flow 
including extraneous flows for the corresponding serviced population was estimated to be 489 
Liters per capita per day (Lpcd) and 576 Lpcd, respectively. A projected average flow of 550 
Lcpd for future development was selected in anticipation of wastewater resulting from increased 
inflow and extraneous flows that may result from climate changes.  By applying these average 
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sewage flow rates to the populations projected by Lapointe’s 2008 projection as well as 
Watson’s 2015 projections, the projected average daily sewage flow in the year 2029 is 15,245 
m3/d and in the year 2039 is 16,561 m3/d, respectively. The higher populations projected by the 
Watson’s 2005 study projections are also used to estimate the projected average daily sewage 
flow in the year 2029 and 2039, which are 21,992 m3/d and 26,736 m3/d, respectively.  

Table 3.2 Denis St. Pierre WPCP Wastewater Flows 2009-2018 

 Average Maximum Minimum 
Average Daily Flow, m3/d 11,405 14,228 (2018) 8,089 (2012) 

Maximum Daily Flow, m3/d 32,725 37,657 (2018) 25,677 (2012) 

Peaking factor 2.87 2.65 3.17 

Average Daily Per Capita Flow, Lpcd 489 576 355 

Maximum Daily Per Capita Flow, Lpcd 1,389 1,523 1,113 
 
Table 3.3 shows projected lower and higher daily sewage flows based on the projected 
populations for each community for both high growth (Watson’s 2005 study) and low growth 
(Lapointe’s 2008 study) scenarios. The high growth scenario is approximately 20% higher than 
the projected average and the low growth scenario is approximately 20% lower.     

Table 3.3 Denis St. Pierre WPCP Projected Wastewater Flows  

Daily Flow Year 2029 Year 2039 

Lower Prediction Daily Flow, m3/d (Lapointe) 15,245 16,561 

Higher Prediction Daily Flow, m3/d (Watson) 21,992 26,736 

Average of Higher and Lower Daily Flow, m3/d 18,619 21,649 
 

3.4 APPROACH FOR TREATMENT CAPACTY EXPANSION 

Population projections serve as a basis for determining future sewage flows.  Accordingly, for 
design purposes, population projections are developed with a view to minimizing capital 
investment by designing and constructing specific facilities on the basis of shorter design 
periods if the facilities lend themselves to economic expansion in short term stages.  The 
decision regarding the selected initial design period is based upon anticipated growth rates, 
financing costs, economies of scale and other relevant factors. 

The existing Denis St. Pierre WPCP site, which is located on Rourke Line Road south of County 
Road 22, can physically accommodate future treatment plant expansions. The most recent 
upgrades of the existing treatment plant were completed in 2008. The plant was rated for an 
average daily sewage flow of 13,640 m3/day (3.0 MIGD) and a peak flow capacity of 35,069 
m3/d (7.7 MIGD), and then re-rated for an average daily sewage flow of 14,500 m3/day (3.2 
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MIGD) in January 2019. The existing plant site has sufficient space for expansions to 
accommodate an ultimate design flow, which will double the existing treatment capacity.  

During the last plant upgrades in 2008, the layout and hydraulic sizing of channels and plant 
piping made provisions for additional treatment units to be added and potential increases in 
loading rates. The location of existing buildings and final settling clarifiers also allow for the 
location of the next stages of expansion. Within the existing screening and grit removal building, 
space has been provided for the addition of equipment for expansions. Provision has been 
made in sizing effluent pumping station to accommodate ultimate plant capacity. 

To provide flexibility for process design and changes in case actual growth is lower or higher 
than population projection, the proposed approaches presented in Table 3.4 will be used for the 
design of wastewater treatment facilities servicing Maidstone and Belle River area. 

• The expansion of the treatment plant for the 20 year design flow, which services the 
average growth requirements to the year 2040 with an average daily flow of 25,000 m3/d 
and a maximum dry weather daily flow of 64,000 m3/d.   

• If high growth is experienced in the service area, the ultimate plant expansion would be 
required before Year 2040 to 30,000 m3/d average and 77,000 m3/d maximum dry 
weather daily flows.  

Table 3.4 Phasing for Denis St. Pierre WPCP Expansions  

Daily Flow Existing 20 Years Design 
Ultimate  
Design 

Average Daily Flow, m3/d 14,500 25,000 30,000 

Maximum Dry Weather Flow, m3/d 37,300 64,000 77,000 

Maximum Wet Weather Flow, m3/d 72,100 90,000 108,000 
 
 
Figure 3.1 Population Growth Projections for the Maidstone and Belle River Area 
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4.0 WASTEWATER TREATMENT DESIGN ALTERNATIVES  

4.1 ALTERNATIVE TREATMENT PROCESSES 

4.1.1 Introduction 

The primary technical considerations when evaluating alternative treatment processes include 
the ability of a system to consistently meet the established discharge criteria, the feasibility of 
locating a suitable site for the process and of expanding the process to the ultimate capacity, 
the ability of the process to handle variations in hydraulic and organic loadings, requirements for 
sludge handling and disposal, and capital and operating costs.  The following sections describe 
several wastewater treatment processes that might be considered for the Denis St. Pierre 
WPCP expansion. 

4.1.1.1 Site Selection 

The east side of the existing Denis St. Pierre WPCP site was originally purchased and reserved 
to accommodate an expansion of the plant. This site offers the following advantages for locating 
a common area treatment facility. 

 The site is more than adequate in size to accommodate the projected footprint of a treatment 
system to meet the servicing needs. 

 The site utilizes an existing plant site in lieu of establishing a new site. 

 The property is already owned by the Town of Lakeshore. 

 The site is adequately separated from existing development in accordance with MECP buffer 
zone requirements. 

In view of the numerous and distinct advantages offered by this site, no further review of 
alternative sites was carried out as part of preparation of this ESR. Accordingly, it is proposed to 
expand the wastewater treatment facilities on the existing Denis St. Pierre WPCP site, which is 
shown in Figure 4.1 of Appendix A. 

4.1.1.2 Discharge Requirements 

The existing Denis St. Pierre WPCP operates under an Amended Environmental Compliance 
Approval (ECA) No. 1087-B7FLRU issued on January 29, 2019.  The expanded Denis St. Pierre 
WPCP is to meet effluent compliance limits and objectives outlined in the current ECA. 

Table 4.1 summarizes the current ECA effluent objectives and non-compliance limits for the 
Denis St. Pierre WPCP.   
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Table 4.1 Effluent Objectives and Non-compliance Limits 

 Non-compliance Limits Effluent Objectives 

Parameter Monthly Average 
Concentration 

Annual Average 
Loading Concentration 

cBOD5 14 mg/L 203 kg/d 10 mg/L 

TSS 14 mg/L 203 kg/d 10 mg/L 

TP 0.8 mg/L 11.6 kg/d 0.5 mg/L 

Total Ammonia    

   Summer (May 1 to Nov 31) 1.4 mg/L 20.3 kg/d 1.0 mg/L 

   Winter(Dec 1 to April 30) 2.8 mg/L 40.6 kg/d 2.0 mg/L 

E. coli(1) 200 organisms/100 mL - 150 organisms/100 mL 

pH 6.5 - 9.5 inclusive - 6.5 - 8.5 inclusive 

Notes: 
(2) Monthly geometric mean density. 

 

4.1.2 Wastewater Treatment Technology Alternatives 

4.1.2.1 General 

Treatment technology and plant sizing should consider both current and future needs of the 
service area. This is to ensure that the initial capital investment in a treatment plant is not a 
“throw away” cost if the next expansion phase deems components of it to be either redundant or 
undersized.  

It is imperative that treatment technology be properly evaluated. Items considered during 
evaluation included, but were not limited to: 

 Ability for logical and cost effective plant expansion; 

 Ability to meet effluent limits and objectives; 

 Operational and maintenance costs; 

 Life cycle costs; and 

 Proven technology, proof of successful installations within Canada and Southwestern 
Ontario (similar climate) within the last 20 years. 

A brief overview of the following technologies is provided in subsequent sections: 

 Extended Aeration (EA); 

 Sequencing Batch Reactor (SBR); and 
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 Membrane Bioreactor (MBR). 

All of the treatment systems described in the following sections will require pretreatment in the 
form of screening and grit removal facilities to remove rags, debris, floating material, stones and 
grit from the raw sewage flow. These pretreatment facilities are required to protect downstream 
equipment and processes from pluggage and abrasion problems. Since screening and grit 
removal requirements are common for all of the potential treatment processes they are not a 
determining factor in evaluating and selecting the preferred treatment process.  

4.1.2.2 Activated Sludge Treatment Systems 

In the activated sludge process, an environment is created where micro-organisms (activated 
sludge) can oxidize organic matter in the wastewater under controlled aerobic conditions.  The 
process normally occurs in a tank (aeration tank) in which air is introduced to mix the contents 
and provide a source of oxygen for the micro-organisms.  The micro-organisms consume the 
organic matter in the wastewater and in so doing produce new cell mass.  The micro-organisms 
and the wastewater are mixed for a period of time after which the mixture of new and old cells 
flows to a settling tank where the micro-organisms are settled and separated from the treated 
wastewater.  A portion of the settled micro-organisms is re-cycled back to the aeration tank 
(return activated sludge) to maintain a desired concentration of micro-organisms and a portion 
of the settled sludge is wasted for disposal. 

There are several variations of the activated sludge process described as follows; 

Conventional Activated Sludge (CAS) 

In the CAS process raw wastewater undergoes primary treatment through settling tanks, with or 
without chemical addition for phosphorous removal, prior to entering the activated sludge 
aeration tank.  The main components in the treatment process include primary settling tanks, 
aeration tanks, air blowers, secondary settling tanks and activated sludge return pumps. The 
primary settling tanks (clarifiers) reduce organic and suspended solids loading on the activated 
sludge process thereby reducing aeration requirements and saving capital and operating costs.  
The advantages of primary treatment and the savings in aeration requirements generally apply 
to treatment plants with design capacities greater than 4,500 m3/d (1.0 MIGD).  For smaller 
plants the savings in aeration tankage and operating costs are generally more than off-set by 
the extra costs for construction of the primary settling tanks and for primary sludge treatment 
and disposal. 

Extended Aeration Activated Sludge (EAAS) 

The extended aeration activated sludge process is a modification of the conventional activated 
sludge process in which primary settling tanks are omitted. Raw wastewater is introduced 
directly to the aeration tank.  Longer aeration times of 18 to 24 hours and lower organic loadings 
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are normally required to obtain acceptable effluent quality.  As with the conventional activated 
sludge process, effluent from the aeration chamber flows to a settling tank where the suspended 
micro-organisms are separated from the treated wastewater.  A high concentration of micro-
organisms is maintained in the extended aeration process by re-circulating the majority of the 
solids from the settling tank back to the aeration tank. 

The extended aeration process normally provides good treatment including nitrification and is 
well suited to small communities with primarily domestic wastewater.  The EAAS process is 
capable of accommodating variations in hydraulic loadings that are typical for small 
communities and produces less sludge than a conventional activated sludge plant.  The 
extended aeration process is often considered to be more expensive for large treatment plants 
both in terms of capital cost for aeration tankage and operating costs for supplying air to the 
system. 

Sequencing Batch Reactor (SBR) 

The sequencing batch reactor process is a modification of the extended aeration process in 
which the final settling tanks are omitted.  As in the EAAS process the raw wastewater flows 
directly into the aeration tank.  While in the aeration tank, the wastewater is aerated over a 
number of "air-on/air-off" cycles.  The solids-liquid separation (i.e. final clarification) occurs 
during the air-off part of the cycle.  During the latter part of the air-off cycle, treated effluent is 
decanted or withdrawn from the liquid surface.  The SBR process can maintain a continuous 
wastewater inflow allowing flow equalization, biological oxidation, nitrification and final 
clarification to be carried out in one tank. 

4.1.2.3 Attached Growth Systems 

Trickling Filter/Solids Contact (TF/SC) 

The trickling filter/solids contact (TF/SC) process makes use of both attached growth and 
suspended growth types of biological treatment.  The trickling filter is an attached growth type of 
biological wastewater treatment system.  In this process, wastewater is passed over a media to 
which micro-organisms attach themselves.  Through aerobic cell metabolism the organic matter 
in the wastewater is consumed.  The trickling filter consists of a bed of porous media with 
wastewater added at the top and allowed to cascade or trickle through its depth.  A 
bacteriological slime attaches itself to the media and absorbs the organic matter in the 
wastewater.  The media support system is designed in a manner which allows natural air 
circulation up through the filter to maintain aerobic conditions. 

Effluent from the trickling filter flows to a solids contact unit.  The solids contact unit consists of 
aeration tank facilities similar to a small activated sludge system but with only 15 to 30 minutes 
retention time in the aeration tank.  The solids contact unit conditions the sludge to enhance 
settling characteristics and provides some additional nitrification and BOD5 removal.  Effluent 
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from the solids contact unit flows to settling tanks where solids are separated from the treated 
wastewater.  A portion of the settled solids is returned to the solids contact unit and the 
remainder is wasted for further sludge processing. 

Sludge production from a TF/SC process is reported to be less than that from an activated 
sludge process and is generally easier to settle and dewater.  As well, there is an operating cost 
advantage with the TF/SC system since natural air circulation is used to aerate the trickling 
filter. 

Primary sedimentation is required in advance of the TF/SC process to reduce solids and organic 
loading and to remove larger solids and grease. This introduces the requirement for primary 
sludge stabilization, handling and disposal. 

To our knowledge there are currently no TF/SC systems in operation in Ontario although these 
systems are quite common in the mid-west and western United States. 

In colder climates treatment efficiency in small TF/SC plants may suffer due to heat loss in the 
trickling filter during very cold weather conditions. 

Rotating Biological Contactor (RBC) 

The rotating biological contactor is another form of attached growth biological wastewater 
treatment system in which aerobic micro-organisms attached to the surface of rotating discs 
partially submerged in wastewater.  Each RBC consists of a number of circular discs mounted 
on a horizontal shaft with approximately 40% of the disc diameter submerged in a contoured 
channel.  As the discs rotate, a thin film of wastewater coats each disc and a bacteriological slim 
is formed.  During rotation, the film is exposed to the atmosphere maintaining aerobic 
conditions.  As with a trickling filter, excess bacteriological growth sloughs off and is carried with 
the effluent from the RBC treatment unit to a final settling tank where solids are separated from 
the treated wastewater. 

Nitrification can be obtained by installing RBC units in series.  The organic matter is consumed 
by the first set of RBC's and nitrifying bacteria form on the latter RBC's to convert ammonia to 
nitrate. 

Primary sedimentation is required in advance of the RBC process to provide the necessary 
reduction in solids and organic loading together with removal of larger solids and grease. RBC's 
are normally installed outdoors with insulated covers and have proven to operate successfully in 
northern climates. 
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Biological Aerated Filter (BAF) 

The biological aerated filter is another form of attached growth biological wastewater treatment 
process.  The process is similar to that in a trickling filter but the media in this case is much 
smaller with a grain size similar to that in a sand filter.  BAF units can be of the downward or 
upward flow type with upward flow units seeming to gain favour in recent years.  Wastewater 
pre-treatment by primary sedimentation and very fine screening is required in advance of the 
BAF treatment units.  The pre-treated wastewater is added to the bottom of the filter tank along 
with compressed air to maintain aerobic conditions throughout the tank.  The wastewater and air 
flow up through the media in the tank with aerobic micro-organisms removing organic carbon in 
the lower and middle areas of the tank and nitrifying bacteria converting ammonia to nitrate in 
the upper reaches of the tank.  In contrast to the trickling filter, excess biomass is not sloughed 
off but is maintained in the filter bed.  Effluent from the BAF unit is very low in suspended solids 
and is acceptable for discharge without the need for final settling tanks.  Excess biomass which 
accumulates within the filter must be removed by periodic backwashing of the filter units.  
Backwash water is usually re-circulated back to the front of the treatment works to co-settle with 
the raw wastewater in the primary settling tanks.  Effluent water storage and backwash pumps 
are required for backwashing of the filter units. 

The BAF treatment process has been in operation in Europe for many years and there are 
several installations operating in the Province of Quebec. In recent years, two large BAF 
treatment systems have been installed in Windsor and Thunder Bay, Ontario. 

Primary sedimentation and fine screening are required ahead of the BAF process and this 
introduces the requirement for primary sludge handling facilities.  A distinct advantage is that the 
BAF process does not require final clarification. 

4.1.2.4 Membrane Bioreactor 

Membrane bioreactor (MBR) technology is similar to the EAAS process except that solids/liquid 
separation is achieved through the use of immersed ultra-filtration membranes that operate 
under vacuum pressure. The MBR represents the current state of the art for wastewater 
treatment and is finding niche applications where space is limited, where stringent effluent limits 
must be met, and/or where retrofits of existing facilities is proving cost competitive with more 
traditional expansions. 

As MBRs can operate at much higher mixed liquor concentrations compared to extended 
aeration, this leads to better degradation in a given time span or to smaller required reactor 
volumes. The MBR process combines the unit operations of aeration, secondary clarification 
and tertiary filtration into a single process. 
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Advantages of MBR treatment technology include: 

 Achieve very high quality effluent, low in particulate; 

 Smaller footprint (when compared to extended aeration); and 

 Does not require a tertiary filtration system. 

Disadvantages of MBR treatment technology include: 

 Higher life-cycle cost due to power costs and costs associated with the replacement of 
membrane modules. 

4.1.3 Comparison of Treatment Process Alternatives 

Table 4.2 provides a comparison of the relative merits of the potential treatment processes. 

Table 4.2 Comparison of Potential Treatment Processes  

                Process 
Item CAS EAAS SBR TF/SC RBC BAF MBR 

Able to meet MECP 
effluent criteria yes yes yes yes yes yes yes 

Odor and 
environmental 
impacts 

minimal minimal minimal minimal minimal minimal minimal 

Land area 
requirements relatively similar site requirements for all processes 

Primary settling 
tankage required yes no no yes yes yes yes 

Modular capacity 
expansion yes yes yes yes yes yes yes 

Sludge handling and 
disposal(1) 

Primary + 
WBS 

WBS 
only 

WBS 
only 

Primary + 
WBS 

Primary 
+ WBS 

Primary 
+ WBS 

Primary 
+ WBS 

Suitability for small 
treatment plant possible yes yes possible yes possible possible 

Ability to 
accommodate peak 
hydraulic loads 

good good fair good fair good good 

Note 
(1) WBS = Waste biological sludge (known as waste activated sludge “WAS” for the CAS, EAAS, and SBR 

processes) 
 
All of the potential treatment processes are able to meet the effluent guidelines set out by the 
MECP.  
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All of the processes are very similar and relatively benign in terms of odor and environmental 
impacts.  

While all of the processes could potentially be used to meet the needs of the Belle River and 
Maidstone area, land area requirements for the different processes vary significantly. The 
existing site has difficulty accommodating any of alternatives that require primary settling tanks. 
Given the area available at the plant site, land area requirement is a significant factor in 
selecting the preferred process.  

The EAAS and SBR treatment systems have been commonly used in Ontario for smaller plants 
treating mainly domestic wastewater from residential service areas. The two treatment systems 
that do not require primary settling tanks are particularly well suited to the existing site. 

Sludge processing and disposal considerations are a significant factor in selecting a suitable 
treatment process. All of the potential treatment systems produce waste biological sludge. Since 
handling and disposal of waste biological sludge is a common requirement for all of the 
treatment options it will not be a determining factor in evaluating and selecting the preferred 
process. The EAAS and SBR processes are the only two potential treatment systems that do 
not require primary settling tanks and therefore do not produce any raw sewage sludge. 
Eliminating the need to handle, process and dispose of raw sewage sludge is an important 
benefit providing both capital and operating cost savings.  

It is noted that the Town of Lakeshore has experience with both the EAAS and SBR treatment 
processes. The Denis St. Pierre WPCP was upgraded in 2008 and, at the same time, the 
treatment process was converted from a SBR system to an EAAS system.  To date, operating 
experience with the EAAS system has been good and there is definite merit in utilizing the same 
process for the plant expansion.  By using the same treatment process at the existing plant, 
operator training would be confined to a single treatment process and assignment of operating 
staff to any one of the Town’s treatment facilities would be simplified.  

Based on the foregoing evaluation, the EAAS is identified as the preferred treatment process for 
the Denis St. Pierre WPCP expansion.  

4.2 PREFERRED EAAS TREATMENT PROCESS  

4.2.1 Treatment Plant Size and Staging 

As noted in section 3.4 of this report, expansion of the Denis St. Pierre WPCP to an average 
daily flow of 25,000 m3/d, a peak dry weather flow of 64,000 m3/d, and a peak wet weather daily 
flow of 90,000 m3/d would serve the growth requirements of the Belle River and Maidstone area 
to the year 2040. If the high growth is experienced in the service area, plant expansion would be 
required before year 2040 to 30,000 m3/d average, 77,000 m3/d peak dry weather and 108,000 
m3/d wet weather daily flows.  
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In this section tankage sizing and configurations are presented for the EAAS treatment process. 
The plant layouts are based on the ultimate design capacity requirement of 30,000 m3/d with a 
peak wet weather flow (PWWF) capacity of 108,000 m3/d. The components that would have to 
be put in place for the plant expansion and the ultimate expansion are shown as part of the 
larger plant layout.  

4.2.2 Design Approach 

The plant design and layout take into account the need for equipment and process redundancy 
to provide continuing treatment capability during maintenance and repair activities.  The MECP 
publication “Design Guidelines for Sewage Works 2019” states that standby or redundant 
capabilities need to be provided for satisfactory operation of the sewage works during power 
failures, flooding, peak loads, equipment failure and maintenance shutdowns. Generally, 
sewage pumping stations and treatment works should be designed so that with the largest flow 
capacity unit out-of-service the hydraulic capacity of the remaining units can handle the design 
peak instantaneous flow. The design of a sewage treatment plant, since it has an effluent 
discharge into the environment, should be based on the premise that the failure of any single 
component should not prevent the sewage works from meeting the required effluent quality and 
quantity criteria, while operating at design flows (i.e. minimum to maximum design flows). 

4.2.2.1 Pumping Station 

Existing Pumping Station No. 8 is a 2-stage screw pump station with two screw pumps per stage 
each having a capacity of 23,560 m3/d or 272 L/s.  Pumping Station No. 8 is currently fitted with 
two stages with provisions for a future third stage.   

As part of the plant expansion, the third screw pump set should be installed so firm and total 
capacities of the pumping station increase to 47,120 m3/d or 545 L/s and 70,680 m3/d or 817 L/s, 
respectively.  Alternatively, a submersible pump can be installed instead of addition of the third 
screw pump set. These alternatives will be investigated in detail during final design in order to 
determine the preferred option.  

4.2.2.2 Preliminary Treatment 

A schematic diagram of the proposed preliminary treatment facilities including expansion 
phasing information is shown in Figure 4.2. 

Fine Screening 

Screens are provided as part of preliminary treatment to remove rags, sticks and other 
oversized debris from the incoming raw sewage flow. This is done to protect downstream 
equipment and processes from reduced operating efficiency, increased maintenance, blockage 
or damage.  
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The existing screening facility is comprised of the three inlet screening channels. The 2008 plant 
upgrades constructed one duty channel and one bypass channel with “knock out” provision for 
the addition of a third channel. The existing duty channel with a fine screen has a capacity of 
70,200 m3/d. The bypass channel is equipped with a manually cleaned bar screen to 
accommodate the ultimate PWWF. The mechanically cleaned screen provides “fine” screening 
with clear openings in the range of 7 to 10 mm whereas the manually cleaned screen consists 
of a bar screen with clear openings of 12 to 15 mm.  

Phasing for installation of the screening facilities is proposed as follows: 

20 Year Design Phase  
 Add fine screen equipment in third screening channel with a capacity of 67,855 m3/d 

so that the combined capacity of the two channels will exceed the ultimate peak wet 
weather flow (PWWF) of 108,000 m3/d.  The fine screens will include a spray wash 
system and screenings compactor. 

Ultimate Design Phase  
 No changes needed  

Grit Removal  

Grit removal is provided in advance of secondary treatment to remove stones, sand and other 
abrasive material to prevent undue wear of machinery and the unwanted accumulation of solids 
in channels and tanks. 

The existing grit removal system is comprised of one vortex type grit removal tank and 
associated pump, cyclones and classifiers designed to accommodate the ultimate PDWF of 
35,070 m3/d while providing removal of grit particles as fine as 150 microns. The grit removal 
facilities will also be capable of accepting the ultimate PWWF of 67,855 m3/d at a reduced 
removal efficiency. 

Phasing for installation of the grit removal facilities is proposed as follows; 

20 Year Design Phase  
 Install a second grit removal system of the same size as existing 

Ultimate Design Phase  
 No changes needed  

Flow Measurement  

Flow measurement is required for compliance reporting purposes and to properly monitor and 
control plant operations. The existing design is comprised of a “nesting” type of Parshall Flume 
downstream of the screening and grit removal facilities. The flume measures total flow through 
the treatment plant.  
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The custom designed fibreglass reinforced plastic Parshall Flume is comprised of a 305 mm 
Parshall nested in a 610 mm flume for measuring raw sewage flows ranging from 900 m³/d to 80,000 
m³/d.  The inner flume is to be removed when the plant is upgraded to treat a peak flow of 64,000 
m³/d and ultimate flow of 77,000 m³/d. 

Flows from the individual service areas can be separately measured and recorded using 
existing magnetic flow meters at the pumping stations serving the individual communities. 

Emergency Plant Bypass 

The existing plant has an automatically controlled, downward opening stainless steel weir gate 
for control of bypass flows to the existing wastewater holding tanks.  The gate is located 
immediately downstream of the screening and grit removal facilities and mounted on one side of 
the effluent channel.   

No changes to this plant bypass are needed. 

Primary Effluent Distribution 

Following the bypass flow and flow measurement process, wastewater enters an elevated 
primary effluent distribution chamber where it is equally divided using flow splitting weirs and 
conveyed to the aeration selector tanks using large diameter underground piping. 

Existing flow splitting weirs are to be replaced with automatic downward opening gates to 
control flow to the existing and new treatment plant trains. 

4.2.2.3 Extended Aeration Activated Sludge (EAAS) Treatment 

This section describes the facilities proposed for the EAAS treatment alternative. A schematic 
diagram of the proposed EAAS treatment facilities including expansion phasing information is 
shown in Figure 4.3 of Appendix A. 

Selector Tankage 

Selector tankage is commonly provided with activated sludge treatment systems to favor the 
growth of desirable organisms and to reduce the growth of filamentous organisms. This is done 
to enhance the settling characteristics of the mixed liquor suspended solids thereby improving 
effluent quality and waste sludge concentration. 

Selector tankage is typically divided into three compartments with the first and second 
compartments being of equal volume and the third compartment being equal to the combined 
volume of the first two compartments. Selectors can be aerobic, anoxic or anaerobic and it is 
proposed to provide appropriate aeration and mixing equipment to give flexibility to operate the 
selector tankage in any of these three modes. 
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Selector tankage can be provided can be incorporated at the inlet end of each individual 
aeration tank. The use of a separate selector tank offers advantages in terms of ease of 
operation and operational flexibility and is therefore proposed for use at the new secondary 
treatment train to match existing. 

Aeration Tanks 

The proposed design of the new EAAS aeration tanks is in accordance with criteria contained in 
the MECP Design Guidelines for Sewage Works (2019). The guidelines suggest a minimum 
hydraulic retention time of fifteen (15) hours in the aeration tank based on design flow. The 
guidelines also note a longer retention time may be required to achieve year-round nitrification 
as is required for the plant.  

The following tank sizing and staging is proposed. 

20 Year Design Phase  
 Install two (2) tanks at 2,770 m3 each of the same size as existing 

Ultimate Design Phase  
 Install one (1) tank at 2,770 m3  

It is proposed that the tanks be fitted with fine bubble air diffusers similar to the existing system. 
An air supply of approximately 1,200 L/s will be provided to each tank with controls to 
automatically optimize air flow to meet dissolved oxygen and mixing requirement. To minimize 
footprint required for the plant expansion, the tankage sizing is based on an assumed liquid 
depth of 5 m in the aeration tanks. Exact aeration tank dimensions are to be further reviewed 
and determined during the final design phase. 

Final Clarifiers 

Mixed liquor flows from the aeration tanks to the final clarifiers where solids settle to the bottom 
of the clarifier and final effluent overflows from the surface of the clarifier to be disinfected prior 
to discharge into Lake St. Clair. Most of the solids from the bottom of the clarifier are pumped 
back to the selector tanks (return activated sludge) and the remainder (waste sludge) is pumped 
to the digestion facilities for further processing and disposal.  

The proposed clarifier design is in accordance with the MECP Design Guidelines for Sewage 
Works 2019. In this case solids loading criteria govern for sizing of the clarifiers and the tank 
sizing (surface area) would be as follows. 

20 Year Design Phase  
 Install two (2) 30 m diameter clarifiers each of the same size as existing 

Ultimate Design Phase  
 no changes needed 
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A sludge pump station will be provided as part of the plant expansion. The new sludge pump 
station will be equipped with pumps to return activated sludge to the selector tankage and to 
pump waste sludge for further treatment and disposal. Pumping equipment will be added in 
stages to suit expansion of the EAAS treatment system. 

The final clarifiers will be fitted with automatic cleaning equipment to control algae accumulation 
on the clarifier launders and weirs. This is an important feature to reduce algae plugging 
problems in the ultraviolet disinfection process. 

4.2.2.4 Sludge Processing 

Details of alternative biosolids (sludge) handling, stabilization and disposal alternatives are 
presented in Chapter 8.  

4.2.2.5 Disinfection 

A schematic layout for the proposed UV disinfection system including expansion phasing 
information is shown in Figure 4.4 of Appendix A.  

The proposed system consists of two (2) channels each equipped with two banks of UV lights. 
The channels include removable side inserts to permit widening of the UV banks as required to 
accommodate future flows. The proposed staging for construction of the UV facilities to disinfect 
the treated effluent is as follows. 

20 Year Design Phase  

 Construct a new UV building consisting of two (2) channels, one duty and one 
bypass.  

 Condition of Existing UV Disinfection is to be reviewed during final design. It may be 
more cost-effective to build a larger new UV disinfection and decommission the 
existing UV disinfection. 

Ultimate Design Phase  
 add a second bank of UV lights in the duty channel to increase total UV capacity to 

77,000 m3/d. 

4.2.2.6 Phosphorus Removal 

The effluent criteria set out by the MECP indicate the effluent objective and effluent limit for 
phosphorus is 0.5 mg/L and 0.8 mg/L respectively. It is proposed to dose alum to enhance 
sedimentation and achieve the required level of phosphorus removal. A new liquid alum storage 
and metering pump facilities will be needed for both the EAAS process.  
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4.3 OUTFALL TO LAKE ST. CLAIR 

Plant effluent is discharged through diffusers in a 900 dia. outfall approximately 600 meters off 
the shore of Lake St. Clair. Effluent discharges through nozzles in the end section of the outfall 
to assist in dispersing the effluent. The existing outfall sewer constructed in the late 1970s have  
sixteen (16) 250 mm diameter outlets with 250 x 125 reducing elbow diffuser ports. 

To date, there has been no periodic inspection conducted on the outfall and diffuser system to 
evaluate any areas of deterioration or failure within the outfall and to provide an assessment 
with regard to its serviceability. An inspection of the outfall pipe including diffuser ports will be 
undertaken to determine the condition and ongoing serviceability of the system and whether any 
repairs and improvements are required.  

The alternative design possibilities that have been considered for the outfall are summarized as 
follows: 

 Alternate No. 1 Construct new outfall from the plant effluent pumping station into the lake 
along Rourke Line Road in parallel with existing outfall sewer (Figure 4.5) 

 Alternate No.2 Construct inland portion of new outfall along Rourke Line Road in parallel 
with existing outfall sewer (Figure 4.6) 

The first alternative (Figure 4.5) is to construct a new 900 diameter outfall sewer as existing. 
The proposed new outfall consists of approximately 720 meters inland portion and 600 meters 
offshore in Lake St. Clair. The construction of the new outfall sewer in the water would be very 
costly and would be open cut construction or a lake bottom pipe system that is secured with an 
appropriate anchoring or ballast system to provide protection for the installation. This alternative 
is not recommended due to the cost and complexity of construction.  

The second alternative (Figure 4.6) construct inland portion of a new outfall in parallel with 
existing outfall sewer would be more feasible.  There is an existing 250 diameter sanitary sewer 
that would need to be relocated for the construction of the new outfall sewer along Rourke Line 
Road. The new outfall will need to be connected to existing outfall at MH No.5 on Rourke Line 
Road at Caille Avenue. This alternative avoids the construction of a new outfall in the lake. The 
existing diffuser ports need to be modified to hydraulically accommodate increased flows from 
plant expansion. This alternative is considered as the preferred option. 

4.4 ELECTRICAL SUPPLY 

The main power supply consists of a power transformer, incoming main service cables and 
service entrance equipment.  The existing power transformer is rated for 1,000 KVA and its 
projected peak load demand is estimated to be near the full load rating of the transformer.   
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The existing service entrance switchboard consists of a 1200 amp frame main breaker with 
1200 amp rated adjustable trips currently set at 1000 amps.  The existing switchboard also 
consists of 1000 amp rated bus bars and the interrupting and bus bracing capacity. 

For future expansions, a new electrical power supply building, which will also house a new 
standby generator, would be required to provide additional load capacity. 

 

 

Figure 4.1 Site Plan of Existing Denis St. Pierre Water Pollution Control Plant 

Figure 4.2 Phased Expansion of Preliminary Treatment 

Figure 4.3 Phased Expansion of EAAS Treatment 

Figure 4.4 Phased Expansion of UV Disinfection 

Figure 4.5 Alternate No. 1 - Twinning of the Entire Outfall Sewer 

Figure 4.6 Alternate No. 2 - Twinning of the Inland Portion of Outfall Sewer 
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5.0 BIOSOLIDS MANAGEMENT DESIGN ALTERNATIVES 

5.1 GENERAL 

The biological wastewater treatment processes produce excess solids known as waste 
activated sludge. Biosolids management deals with all aspects of handling the waste sludge 
stream including stabilization, dewatering or thickening, and ultimate disposal. This section of 
the report reviews various possible biosolids management approaches with the objective of 
selecting the preferred biosolids management system for the Denis St. Pierre WPCP.  

As a matter of interest, the terms sludge and biosolids are often used interchangeably, although 
the term biosolids is more commonly used to describe sludge that has undergone treatment to 
render it suitable for land application.  

5.2 ESTIMATED FUTURE SLUDGE PRODUCTION 

5.2.1 Predicted Sludge Production at the Denis St. Pierre WPCP 

The MECP Guidelines provide information on typical sludge generation rates and characteristics 
for various treatment processes. Typical sludge production figures for the EAAS process with 
phosphorus removal are listed as follows; 

• Liquid sludge   – 13.3 L per cubic meter of sewage treated                              
• Solids concentration  –  range 0.4% to 1.9% 

                                       average 0.9% 
• Volatile solids content – 60% 
• Dry solids  – 120 grams per cubic meter of sewage treated or  

                         55 grams per capita per day 

In addition to these typical sludge generation values, historical sludge production rates for the 
Denis St. Pierre WPCP have been reviewed to help predict sludge generation rates for the 20 
year and ultimate design. The 2017 and 2018 historical data indicates that the average total 
historical sludge production at the plant was about 128 grams of dry solids per cubic meter of 
sewage treated. This is approximately 10% higher than the MECP guideline value of 120 grams 
dry solids per cubic meter of sewage treated.  As the historical sludge production is higher than 
typical generation rates, the 2017/2018 historical data was used to estimate future sludge 
production. Table 5.1 summarizes the estimated future sludge production values at the rated 
capacity of the plant.  

Based on a historic solids production rate of 128 g TS/m3 raw sewage treated, the future 
average daily sludge production was estimated at 3,200 kg/d and 3,840 kg/d for the 20 year and 
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ultimate design, respectively. The maximum monthly sludge production values were based on 
the 2018 peak factors. 

Table 5.1 Estimated Future Sludge Production at the Denis St. Pierre WPCP 

Parameter 
20 Year Design Ultimate Design 

Average Day(1) Max. Month(2) Average Day(1) Max. Month(2) 

TS Production 3,200 kg/d 4,160 kg/d 3,840 kg/d 4,992 kg/d 

TS Concentration 0.6 % 0.6 % 0.6 % 0.6 % 

WAS Flow 508 m3/d 660 m3/d 610 m3/d 793 m3/d 

(1) Based on 128 g TS/m3 raw sewage treated 
(2) Represents a max month factor of about 1.3. 

 

5.2.2 Predicted Sludge Production at the Stoney Point WPCP 

The initial (Phase 1) construction of the Stoney Point Water Pollution Control Plant (WPCP) for 
an average daily flow of 3,200 m3/d would serve the high growth requirements of Stoney Point 
and Comber and Lighthouse Cove.  A Phase 2 plant expansion to increase the capacity by 50% 
to 4,800 m3/d average daily flow would permit the construction of a sewage collection system for 
Rochester Place. The timing of Phase 3 and Phase 4 expansions to accommodate average 
daily flows of 6,400 and 8,000 m3/d respectively will depend upon the subsequent growth in the 
communities. 

For Phase 1, sludge produced at the Stoney Point WPCP is aerobically digested, then 
transported digested sludge to the Denis St. Pierre WPCP for dewatering by centrifuges. This 
approach would avoid a significant capital cost outlay in Phase 1, and it provides flexibility and 
time to gather actual operating information from the new plant.  This operating data can be used 
in planning future Phases of construction to reassess sludge management options and make 
more informed decisions if changes are required. 

The proposed Stoney Point WPCP is an EAAS plant treating mainly domestic wastewater and 
should therefore have similar sludge generation levels as the Denis St. Pierre WPCP. Table 5.2 
provides the sludge generation rates at the Stoney Point WPCP, which were predicted based on 
the 2017/2108 historical sludge production rates at the Denis St. Pierre WPCP.  
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Table 5.2 Estimated Future Sludge Production at the Stoney Point WPCP 

Parameter Phase 1 Phase 2 Phase 3 Phase 4 

Average digested sludge(1) 310 kg/d 451 kg/d 601 kg/d 752 kg/d 

TS Concentration in 
Digesters 1.2 % 1.2 % 1.2 % 1.2 % 

Digested Sludge Flow 24 m3/d 36 m3/d 48 m3/d 60 m3/d 

(1) Based on 128 g TS/m3 raw sewage treated, VSS/TTS ratio of 0.7, and 38% VS reduction in aerobic 
digesters. 

 
For the purposes of this report, the sludge production for the Phase 3 Stoney Point WPCP has 
been used for preliminary design and sizing of the biosolids management system at the Denis 
St. Pierre WPCP. This is a conservative approach and will likely result in some oversizing 
especially for the Denis St. Pierre WPCP expansion.  

5.2.3 Hauled Sludge 

Aside from future sludge haulage from the Stoney Point WPCP, sludge from two Rotating 
Biological Contactor (RBC) plants in South Woodslee and the North Woodslee are presently 
hauled to the Denis St. Pierre WPCP for digestion. The South Woodslee sewage collection and 
treatment system consists of a Septic Tank Effluent Pumping (STEP) system, where raw 
sewage is conveyed from the house to the septic tank (or clarifier), and effluent from the septic 
tank is pumped into a pressurized collection system and conveyed to an RBC plant for 
treatment. The South Woodslee RBC plant has a rated capacity of 425 m3/day. At the rated 
capacity, it is estimated that three 2,000 gallon trucks would collect the sludge from the RBC 
plant, every three months. 

The North Woodslee RBC plant has an estimated rated capacity of 330 m3/d. The amount of 
sludge produced was estimated based on typical values from the MECP Guidelines. Based on a 
solids production rate of 90 g/m3 and a solids concentration of 0.9 percent (an Extended 
Aeration plant with no phosphorus removal), it was estimated the plant produces 3.3 m3/d of 
sludge at its rated capacity.  

A sludge receiving station has been installed at the Denis St. Pierre WPCP in 2019. This allows 
sludge from the South Woodslee plant and the North Woodslee plant to be hauled periodically 
to the plant for stabilization and disposal.  
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5.3 BIOSOLIDS MANAGEMENT TECHNOLOGIES 

5.3.1 Sludge Thickening 

Sludge thickening increases the solids concentration of sludge by removing a portion of the 
liquid content and it reduces the volume, resulting in smaller digesters and storage tanks and a 
lower energy requirement for mixing and aeration operations. Several sludge thickening options 
were analyzed based on performance, operating cost and design parameters, and applicability 
at the Denis St. Pierre WPCP.  These options include: gravity thickening (GT), gravity belt 
thickeners (GBT), and rotary drum thickeners (RDT).   

5.3.1.1 Gravity Thickening with Polymer Addition 

Gravity thickening (GT) is similar to sedimentation in a conventional clarifier.  Dilute sludge is 
dosed with polymer and fed to a central well in a gravity thickening tank where it is allowed to 
settle and compact.  Supernatant is drawn off the top and thickened sludge is pumped from the 
bottom of the unit.  Gravity thickening is capable of achieving concentrations of 2 to 4% for both 
raw and digested WAS.  However, historically at the Denis St. Pierre WPCP, a solids 
concentration of less than 2% has been achieved through gravity thickening of digested WAS. 

5.3.1.2 Gravity Belt Thickeners 

With gravity belt thickeners (GBTs), polymer conditioned sludge is distributed evenly across the 
width of a moving fabric belt.  Free water drains through the belt, while suspended solids are 
retained on the surface.  Rows of plough blades ride on the belt surface and turn the sludge to 
release additional water, and expose clear areas on the belt for improved drainage.  A high-
pressure wash is used to clean polymer and suspended solids from the pores of the fabric belt.  
Filtrate is collected and returned to the head of the plant, or to the secondary treatment plant.  A 
sludge concentration of 4 to 9 percent can be achieved when thickening raw WAS, and 4 to 6 
percent when thickening digested WAS.  

5.3.1.3 Rotating Drum Thickeners 

With rotating drum thickeners (RDT), polymer conditioned sludge is fed into one end and is 
distributed onto the internal surface of a rotating drum screen.  Flocculated sludge solids are 
retained on the inner surface, while free water drains through the screen.  Filtrate is collected in 
a trough and is returned to the head of the plant, or to the secondary plant.  Sludge solids are 
conveyed towards the outlet end of the drum by flights or an internal screw conveyor.  The 
inside and outside drum surfaces are periodically rinsed to flush trapped solids from the screen.  
As with GBT, sludge concentrations of 4 to 9 percent can be achieved when thickening raw 
WAS, and 4 to 6 percent when thickening digested WAS.  
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5.3.1.4 Comparison of Sludge Thickening Options 

Table 5.3 summarizes the advantages and disadvantages of the thickening processes under 
evaluation for the Denis St. Pierre WPCP.   

Table 5.3 Advantages and Disadvantages of Sludge Thickening Processes 

Process Advantages Disadvantages 

Gravity 
Thickening 
(GT) 

• Simple operation 
• Low power requirements 

• Lower solids capture 
• Potential for sludge to turn septic due to 

long HRT 
• Potential for rising sludge with long retention 

times 
• Odour potential 
• Polymer is required for effective operation 
• Doesn’t work well with filamentous sludge 

Gravity 
Belt 
Thickener 
(GBT) 

• Low space requirements 
• Low power requirements 
• High solids capture 
• High operating flexibility  
• Low maintenance requirement 

• Polymer is required for effective operation 
• Odour potential 
• Higher operation requirements 

Rotating 
Drum 
Thickener 
(RDT) 

• Low space requirements 
• Low power requirements 
• High solids capture 
• High operating flexibility 
• Low maintenance requirement 
• Lower odour potential due to 

ease of enclosure 

• Polymer is required for effective operation 
• Higher operation requirements 

 
Other technologies that are used for thickening include centrifugation, dissolved air flotation, 
vacuum filtration, and plate press thickeners that are not considered further in this study.  
Reasons for not considering these options are outlined below in Table 5.4. 

Table 5.4 Sludge Thickening Technologies Not Considered for Application 

Thickening 
Technology 

Reason for disregarding Option 

Centrifugation Very high capital cost relative to considered technologies. More suitable 
for larger facilities. 

Dissolved Air Flotation High operational requirements. 
Poor performance with variable sludge characteristics. 

Vacuum Filtration Not commonly used. 

Plate Press Thickener More commonly used in industrial applications than municipal applications. 
Not typically a cost effective alternative for smaller municipal WWTPs. 
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The main disadvantages of mechanical thickening prior to biosolids stabilization are that a large sludge 
storage tank would be required which could also be a source of odours. Odours due to septic sludge 
could also be a concern with the option of providing gravity thickening. The use of thickening may also 
reduce the capital cost of the dewatering. However, providing an increase in dewatering capacity has the 
advantage of being re-usable in the future plant expansion. 

5.3.2 Biosolids Stabilization 

There are a number of potential sludge stabilization alternatives available. Table 5.5 Alternative 
Methods of Biosolids Stabilization provides a summary of several alternative stabilization 
processes including anaerobic digestion, aerobic digestion, lime stabilization, composting and 
pelletization.  

Table 5.5 Alternative Methods of Biosolids Stabilization 
Stabilization Process Comments 
Anaerobic Digestion 
(ultimate disposal by 
landfilling or farm land 
application) 

• high capital costs 
• very expensive and complex system for low design capacity  
• not viable for this size of application 

Aerobic Digestion 
(ultimate disposal by 
landfilling or farmland 
application) 

• well stabilized end product suitable for farmland application 
• simple, relatively odor free process 
• commonly used at small EAAS plants 
• low odor potential 
• energy intensive 
• significant capital cost but far less than anaerobic digestion 
 

Lime Stabilization 
(ultimate disposal by 
landfilling or farmland 
application) 

• low energy consumption 
• suitable for application on farmland 
• requires dewatering of unstabilized biosolids for efficient use of lime 
• high odor potential requiring odor control system 
• end product susceptible to bacterial regrowth following pH fall 
• storage of dewatered stabilized biosolids difficult 

Composting 
(Disposal includes landfill, 
farmland application and 
possibly re-sale or 
giveaway) 

• beneficial reuse 
• potential market for sale or giveaway 
•   capital intensive 
•   high odor potential 
•    current compost guidelines very restrictive making unrestricted use 

unobtainable 
•   difficult to store finished product in odor free form 

Pelletization 
(ultimate disposal 
alternatives include landfill, 
farmlands and possibly sale 
as fertilizer additive) 

• potential market for sale 
• very significant volume reduction 
• suitable for long term storage and easy handling 
•   capital intensive 
•   requires strict quality control for sale purposes 
• not viable for this size of application 

 
Considering the sludge stabilization processes that are available, it is evident that anaerobic 
digestion, composting and pelletization are not preferred choices for this application. Anaerobic 
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digestion has a high capital cost and is rarely, if ever, used at small treatment plants. 
Pelletization is also very capital cost intensive and is best suited for large treatment plants. 
Composting has a number of restrictions and disadvantages as noted in the table and is not 
recommended for this application.  

A lime stabilization process could potentially be used at the new treatment plant to condition 
sludge for application on farmland. Negative factors associated with lime stabilization include 
high odour potential and difficulties associated with storage of dewatered, lime stabilized, sludge 
cake. 

Aerobic digestion is recommended technology because it is suitable for small municipal 
wastewater treatment plants and require less maintenance and operator attention than the other 
technologies. This offers an operational advantage since plant staff is very familiar with the 
operation of this technology. 

5.3.3 Biosolids Dewatering 

Four major technologies are available for biosolids dewatering, including belt presses, rotary 
presses, and screw presses, and centrifuges. 

5.3.3.1 Belt Filter Presses 

Belt filter presses are able to dewater solids by using two or three belts and a series of rollers. 
Compression and gravity drainage are both used for the separation of water from solids. 
Typically, biosolids or conditioned sludge enters the gravity drainage section. Most of the free 
water is removed by the gravity drainage section. The biosolids are then introduced into a low-
pressure section where they are squeezed between two porous cloth belts. In most modern 
units, the low-pressure section is following by a high-pressure section where the biosolids are 
subjected to compression forces as belts pass through a series of rollers. The belts are 
continually washed. The advantages and disadvantages of dewatering belt presses are 
presented in Table 5.6. 

Table 5.6: Dewatering Belt Filter Presses Evaluation  

Advantages Disadvantages 

Low energy consumption Significant housekeeping requirements 

Straight forward operation Higher potential for odours 

Moderate capital and O&M costs Variable efficiency 

 High water consumption for belt washing, resulting in high 
volumes of filtrate returned for retreatment 

 Produces aerosol in work area 
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 High operator attention 
 

5.3.3.2 Rotary Presses 

Rotary presses are relatively new technology for dewatering purposes. Their performance on 
solids capture rate and cake solids content are similar to centrifuges and belt presses. Rotary 
presses separate water from solids by gravity, friction and pressure differential. Conditioned 
biosolids are fed into a channel bound by screens on each side. The channel curves with the 
circumference of the unit, making a 180-degree turn from the inlet to the outlet of the rotary 
press. The solids move in a continuous, slow, concentric motion through the unit, while free 
water passes through the screens. The dewatered cake is continuously released through the 
pressure-controlled outlet. The advantages and disadvantages of the dewatering rotary press 
are summarized in Table 5.7.  

Table 5.7 Dewatering Rotary Presses Evaluation 

Advantages Disadvantages 

Totally Enclosed – Odours Contained Screen Clogging Potential 

Small Footprint Relatively High Capital Cost 

Low Noise and Vibration Levels Limited Performance with Secondary Solids 

Uses Less Energy Than Belt Presses and 
Centrifuges 

Low Throughput Compared to Other Mechanical 
Dewatering Processes 

 

5.3.3.3 Screw Presses 

A screw press is a simple, slow moving device that achieves continuous dewatering. 
Dewatering screw presses are divided into two major categories: inclined and horizontal. The 
inclined screw presses are at angles 15 to 20 degrees from the horizontal. A screw press is an 
enclosed cylindrical unit with a rotating screw. The screw transfers the conditioned biosolids 
through the wedge wire screening basket while the filtrate passes through the bottom and sides 
of the wedge wire screen. Screw presses dewater solids first by gravity drainage at the inlet 
section of the screw and then by squeezing free water out of the solids as they are conveyed to 
the discharge end of the screw under gradually increasing pressure and friction.  

The advantages and disadvantages of the dewatering rotary press are summarized in Table 5.8 
Dewatering Screw Presses Evaluation. 
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Table 5.8 Dewatering Screw Presses Evaluation 

Advantages Disadvantages 

Low Energy Consumption 
Requires Continuous Wash Water (Lower 
Requirement Than Belt Filter Press) 

Containment of Odours and Aerosols Low Solids Content with No Primary Sludge 

Simple Operation and Low Operator Attention Low Solids Capture Rate 

Low Maintenance and Noise Larger Footprint Requirements 

 

5.3.3.4 Dewatering Centrifuges 

Centrifuges are widely used for biosolids dewatering and are relatively simple to operate. Cake 
dryness and centrate quality can be controlled by changing the conveyor torque and polymer 
dosage. Centrifuges require less operator attention and can produce sludge cake with high 
solids content.  Summarized in Table 5.9 are the advantages and disadvantages of dewatering 
centrifuges. 

Table 5.9 Dewatering Centrifuges Evaluation  

Advantages Disadvantages 

Less operator attention   Energy intensive 

Easy to automate Major maintenance occurs off-site 

Dry cake and high solids content Support structures need to be designed to 
handle vibrations 

Self-contained process, which minimizes 
housekeeping and odour potential  

operation staff familiar with equipment  

Control capability to improve process 
performance by adjusting equipment set points 

 

Widely used at large WWTPs  
 
The use of dewatering centrifuges is recommended because it is capable of achieving high 
dewatered solids concentrations and require less maintenance and operator attention than the 
other technologies. This offers an operational advantage since plant staff is very familiar with 
the operation of this equipment. In addition, using the same equipment currently in service at 
the plant offers an advantage from a maintenance perspective. Namely, plant staff are familiar 
with the maintenance issues of the equipment. 
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5.3.4 Biosolids Disposal 

There are a number of potential biosolids disposal alternatives available. Table 5.10 provides a 
summary of several different biosolids disposal options including incineration, re-sale or 
giveaway, landfilling, and farmland application. 

Table 5.10 Alternative Methods of Biosolids Disposal  
Biosolids Disposal Evaluation 

Incineration 
 no incinerators in close proximity within Essex County or Chatham Kent 
 prohibitive cost and permitting requirements for new incinerator 

Re-Sale or Giveaway 

 beneficial reuse 
 may generate revenue to offset operating costs 
 requires a market demand 
 requires extensive processing and quality control 
 capital intensive 

Landfilling 

 requires dewatering facilities to reduce leachate forming potential and improve 
manageability at landfill 

 ongoing requirement for dewatering, haulage and tipping fees 
 may require stabilization of biosolids for pathogen reduction 

Farmland Application 

 stabilization of biosolids for pathogen reduction necessary  
 abundance of suitable farmland 
 haulage of biosolids required but usually no disposal charge 
 beneficial reuse 
 farm operations and weather dictate frequency of disposal 
 infrequent disposal introduces requirement for extensive liquid biosolids storage 

or biosolids dewatering and sludge cake storage facilities 

 
Construction of new incineration facilities is definitely not a viable option and there are no 
existing incineration facilities that can be used within reasonable proximity of the plant site. 
Resale or giveaway as a disposal method is not recommended as an alternative due to high 
costs associated with the need for extensive processing and strict quality control.  

The two ultimate disposal options that are best suited for use at the Denis St. Pierre WPCP 
plant are landfill disposal or disposal by application on farmland. Dewatering of unstabilized 
sludge followed by sludge cake disposal by landfilling does offer the advantage of being a 
relatively low cost option. Negative factors associated with this alternative are odour potential, 
the need to meet fairly stringent cake dryness criteria, ongoing haulage and tipping fees, the 
potential need for sludge stabilization and the potential for changes in landfill requirements over 
time. Also, there is a limited landfilling site available for sludge disposal. Therefore, disposal by 
application on farmland is recommended because it is a proven process successfully used for 
biosolids disposal from the plant for many years.  
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5.4 PREFERRED BIOSOLIDS MANAGEMENT PROCESS 

5.4.1 Overview 

Based on the information in Section 5.3, the biosolids management process that appears to be 
most advantageous for this application is sludge stabilization by aerobic digestion followed by 
sludge dewatering with centrifuges and sludge cake disposal by farmland application. Aerobic 
digestion is a proven process commonly used for sludge stabilization at EAAS plants. This 
process is fairly simple to operate and produces a well stabilized end product suitable for use on 
agricultural land. The capital and operating costs associated with the process are significant but 
are comparable to or less than the other alternative processes (with the possible exception of 
landfill disposal of unstabilized sludge).  

It is particularly relevant to this study that a biosolids management system consisting of aerobic 
digestion, sludge dewatering by centrifuge, sludge cake storage and seasonal application on 
farmland has been used successfully at the existing Denis St. Pierre WPCP for many years. 
The municipality has an Environmental Compliance Approval for a storage/transport site that is 
approximately 8 acres in size and located a short distance from the plant. During August and 
September of each year the stored biosolids are removed from the site and applied to farmland. 
The municipality is very familiar with the regulatory requirements for this process including 
submitting and obtaining approval for biosolids land application sites. For farmland application, a 
Non-Agricultural Source Material (NASM) plan is developed to comply with the Nutrient 
Management Act, 2002 (NMA) and its General Regulation (O. Reg. 267/03). The NASM 
approval is to be obtained from the Ministry of Agriculture and Rural Affairs (OMAFRA). Based 
on historical operational records, there does not appear to be concern with respect to obtaining 
ongoing approvals for land application. 

Figure 5.1 of Appendix A shows phased expansion of biosolids management consisting of 
aerobic digestion and sludge dewatering. 

5.4.2 Aerobic Digesters 

The MECP Design Guidelines for design of aerobic digesters include the following criteria. 

• An aerobic sludge digestion system should include provisions for digestion, supernatant 
separation, sludge concentration and sludge storage. These provisions may be accomplished 
in separate tanks or processes, or within the digestion tanks. 

• Multiple digestion units capable of independent operation are desirable and should be 
provided in plants where the design average daily flow exceeds 380 m3/d.  

• Sizing should be designed to achieve a minimum solids retention time (SRT) of 45 days, 
including both digester stages and the SRT of the activated sludge treatment process. 
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• Two stages with a minimum of one digester in each stage should be provided. It is 
recommended that 2/3 of the total digester volume be in the first stage and 1/3 be in the 
second stage. 

• If supernatant separation is performed in the digestion tank, a minimum of 25 percent 
additional tank volume is required. 

• A loading rate of 1.6 kg/(m3·d) volatile solids based upon first stage volume only should be 
provided. 

These criteria have been used to develop the preliminary aerobic digester sizing information 
shown in Table 5.11. The digester sizing assumes that 15 days of the required 45 day SRT is 
provided in the EAAS process with the remaining 30 days in the aerobic digesters. The sizing 
further assumes a 25% increase in tank volume to account for supernatant separation in the 
digestion tank rather than in a separate tank. Also, sizing of the digesters is based on historic 
Denis St. Pierre WPCP operating data, which is higher than MECP typical sludge quantity and 
quality values. 

Table 5.11 Aerobic Digester Sizing  

Phase Existing 20-year Design Ultimate Design 

Flow (m3/d) 14,500 25,000 30,000 

Aerobic Digester 
Volume m3 

4,365 7,645 9,165 

Digester Tankage 
3 tanks, one 2,620 m3, one 
935 m3, and one 810 m3 

Add two tanks with 
a total additional 
volume of 4,800 m3 

No changes needed 

 
For preliminary design purposes and recognizing the storage requirement for digested sludge 
from the Stoney Point WPCP, it is suggested that two digestion tanks with a total volume of 
4,800 m3 be provided in 20 year design.  

Provision of 4,800 m3 of digestion tank volume in 20 year design exceeds the calculated 
requirement. Provision of surplus digester volume also provides flexibility to store sludge and 
tailor a sludge trucking schedule to coincide with the availability of dewatering capacity at the 
Denis St. Pierre WPCP. 

Digestion tank dimensions are to be consistent with the aeration tanks. This should give some 
economy in design and common wall construction. Exact dimensions and configuration of 
digestion tanks are to be further reviewed and be finalized in the final design stage. 
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5.4.3 Centrifuge Dewatering Facility 

5.4.3.1 Centrifuge Dewatering Process Overview 

The function of the dewatering process is to remove moisture from the biosolids produced by 
the EAAS process at the plant.  The objective of dewatering is to reduce the volume of material 
and produce sludge cake suitable for ultimate disposal (land application). 

The dewatering centrifuges are the main process equipment for the sludge dewatering system. 
The ancillary process components include digested sludge grinders and feed pumps, polymer 
feed system, mixers, sludge cake handling and storage system, and odour control system. 

5.4.3.2 Dewatering Capacity Requirements 

It is noted in Section 5.4 that the following biosolids management alternative be selected as the 
preferred option for expansion of the Denis St. Pierre WPCP.   

• Aerobic digestion → Sludge dewatering → Sludge cake trucked to the existing biosolids 
storage/transfer site → Land application 

This alternative also includes trucking digested biosolids from the Stoney Point WPCP to the 
Denis St. Pierre WPCP for dewatering as well as hauled sludge. 

The design parameters for the dewatering centrifuges are summarized in Table 5.12. 

Table 5.12 Dewatering Centrifuge Design Parameters 

Parameter Existing 20 Year Design Ultimate Design 

Estimated Biosolids Mass 
1,337 kg/d 

9,359 kg/wk 
3,855 Kg/d (1)  
26,985 kg/wk 

3,865 Kg/d (2)  
27,055 kg/wk 

Number of Centrifuges & 
Design Capacity Two, each 140 kg/h 

Two, 1-duty and 1-standby 
each 900 kg/h 

Same as 20-year design 

Estimated % Total Solids 1.2% 1.2% 1.2% 

Estimated Sludge Flow 106 m3/d 306 m3/hr 306 m3/hr 

Notes: 
(1) Include monthly maximum of 3,054 kg/d from the Denis St. Pierre WPCP, average daily 601 kg/d trucked from the Stoney 

Point WPCP and RBC plants, and 200 kg/d form hauled sludge. 
(2) Include monthly maximum of 3,665 kg/d from the Denis St. Pierre WPCP and 200 kg/d form hauled sludge.  
(3)  Design based on operating centrifuge be operated 6 hours per day, 5 days per week 

 
The centrifuges are selected to treat the digested sludge with an anticipated solids content of 
0.5% - 2.4% with a typical feed concentration of 1.2%. Centrifuge dewatering uses centrifugal 
force to separate solids from liquid. Solid/liquid separation in centrifuges takes place at high-
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speed rotation.  The rotor consists of the cylindroconical solid bowl and scroll. The solid/liquid 
mixture is injected to the rotor of the centrifuge and reaches the distributor, where it is subjected 
to centrifugal force. The dry cake is collected on the bowl wall.  The scroll rakes over the 
centrifuged particles and conveys them to the end of the bowl, where they are discharged by 
gravity. The liquid, which forms a pond in the bowl, is evacuated at the other end by overflowing 
a weir. 

The dewatering process generates two products; sludge cake and centrate. The sludge cake 
behaves like a solid material.  The biosolids cake is hauled to an existing biosolids storage and 
transfer site, and then trucked to farmland sites for land application. The centrate, which 
contains the water removed from the cake and some residual solids, is discharged into the plant 
sewer and then pumped to the plant headworks. 

 

 

Figure 5.1 Phased Expansion of Biosolids Management  

 

 
 
 



CLASS ENVIRONMENTAL ASSESSMENT ENVIRONMENTAL STUDY REPORT, DENIS ST. PIERRE 
WATER POLLUTION CONTROL PLANT EXPANSION, TOWN OF LAKESHORE 

Environmental Impacts and Mitigating Measures  
      

lj w:\active\165620173\planning\esr report\draft esr_sep 2019\denis st. pierre wpcp expansion esr_draft.docx 6.1 
 

6.0 ENVIRONMENTAL IMPACTS AND MITIGATING MEASURES 

6.1 OVERVIEW 

Table 6.1 provides a summary of potential environmental impacts and proposed mitigating 
measures for the preferred design. In general, the preferred design will have a limited effect on 
the environment and that effect will be mostly due to construction activities. Other than the 
environmental effects listed in Table 6.1, it is anticipated that the preferred work will not have a 
significant effect on the natural environment such as wildlife, vegetation, or the habitat 
characteristics of any particular species.  The main impact that the alternatives for the proposed 
work will have on the socio-economic environment is the disruption that residents may 
experience during the construction.  However, this inconvenience and disruption will only be 
temporary and should not significantly impact the environment.   

With respect to other socio-economic impacts, it is anticipated that the preferred servicing 
alternative will not have any serious impact on existing land uses, cultural activities, heritage 
resources or any other community program except to the extent that it will permit the ongoing 
implementation of development and other activities as envisioned in planning documents which 
have positive impacts on the socio-economic environment. 

Table 6.1 Environmental Effects and Mitigating Measures 

Operation Effect Mitigating Measures 
 
Cutting, digging, or 
trimming ground 
covers, shrubs and 
trees  
 

 
Reduced terrestrial 
wildlife habitat quality 
(i.e., diversity, area, 
function) and increased 
fragmentation of habitat. 

 
 This is not a concern as there is no significant existing 

terrestrial wildlife habitat in the proposed area of construction 

 
Loss of unique or 
otherwise valued 
vegetation features 

 
 There are no known unique vegetation features in the area 

that may be disturbed by construction activities. 
 Where possible, existing vegetation features will be restored 

to a preconstruction condition. 
 
Trenching / 
tunnelling for outfall 
sewers, excavation 
and construction 
for wastewater 
treatment facilities 
at the Denis St. 
Pierre WPCP site 

 
Soil erosion and 
sediment transport to 
adjacent water bodies 
causing sedimentation 
and turbidity of adjacent 
water bodies and 
drainage ditches 

 
 Use of erosion control measures (i.e. sediment traps, silt 

fences, etc.) 
 Collect contaminated runoff 
 Restore vegetation growth quickly 
 Stage construction activities to minimize potential of adverse 

impacts 

 
Reduced water quality 
and clarity due to 
increased erosion and 
sedimentation, and 
transport of debris. 

 
 Apply wet weather restrictions to construction activity. 
 Comply with any local regulations, policies and guidelines 

that stipulate a minimum acceptable buffer width (the 
allowable distance from a water body). Maximum buffer 
widths are desirable. 

 If possible, direct surface drainage away from working areas 
and areas of exposed soils. To the maximum extent possible, 
promote overland sheet flow to well vegetated areas. 
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Operation Effect Mitigating Measures 

 Install and maintain silt curtains, sedimentation ponds, check 
dams, cofferdams or drainage swales, and silt fences around 
soil storage sites and elsewhere, as required. 

 
Loss of vegetation and 
topsoil and mixing topsoil 
and subsoil 

 
 Restore site by replacing topsoil and reinstate vegetation to 

prevent erosion 

 
Removal and/or 
disturbance of trees and 
ground flora 

 
 Avoid treed areas where possible 
 Employ tree protection measures 
 Replace trees and provide site landscaping 

 
Temporary disruption of 
pedestrian and vehicle 
traffic 

 
 Provide and maintain detours 
 Provide for safe alternate routes 
 Select alternate routes to minimize inconvenience 

 
Temporary disruption 
and inconvenience 
during construction to 
adjacent properties, 
buildings and inhabitants 

 
 Notify public agencies and neighbouring owners of 

construction activities 
 Prepare program for reporting and resolving problems 
 Ensure access is provided for emergency vehicles and 

personnel 
 Apply noise and vibration control measures 
 Apply dust control measures 
 Control emissions from construction equipment and vehicles 
 Use silencers to reduce noise 
 Require compliance with municipal noise by-laws 

 
Possible need to remove 
petroleum contaminated 
excavated material.   

 
 Sample material.  
 Handle and dispose of contaminated material in an 

acceptable manner 
 
Decreased ambient air 
quality due to dust and 
other particulate matter. 

 
 Avoid site preparation or construction during windy and 

prolonged dry periods. 
 Cover and contain fine particulate materials during 

transportation to and from the site. 
 Instruct workers and equipment operators on dust control 

methods. 
 Spray water to minimize dust off paved areas or exposed 

soils.  
 Stabilize high traffic areas with a clean gravel surface layer or 

other suitable cover material. 
 Cover or otherwise stabilize construction materials, debris 

and excavated soils against wind erosion. 
 
Disturbance to 
microscopic organisms in 
the soil. 

 
 Limit the size of stockpiles to avoid anaerobic conditions. 
 Protect stockpiled soils from exposure to and sterilization by 

solar radiation (or stockpile in an uncovered shaded area). 
 
Reduced soil capability 
through compaction and 
rutting, and mixing of 
topsoil and layers below. 

 
 Avoid working during wet conditions and/or confine operation 

to paved or gravel surfaces. 
 Whenever possible, strip and store topsoil separately from 

the layers below and return to excavation in sequence. 
 
Removal and/or 
disturbances of trees and 
flora. 

 
 Avoid treed areas 
 Employ tree protection measures 
 Avoid areas with significant vegetation 

  
 All driveways, roadways and field access will be restored to 

pre-construction condition 
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Operation Effect Mitigating Measures 

Industrial disruption of 
field/facility access. 

 Staging of construction and advance notice to property 
owners prior to disruption of construction to minimize 
inconvenience 

 
Disruption of tile and 
surface drainage 
systems. 

 
 Provide for temporary drainage systems until final restoration 

is accomplished. 
 Avoid disturbing drainage systems during critical periods. 
 All existing culverts, tiles and drainage systems to be restored 

to pre-construction conditions following construction. 
 
Reduced water quality of 
nearby surface waters 
having value as wildlife 
habitat. 

 
 Use sediment control techniques for stockpiled materials to 

minimize degradation of water quality. 

 
Modifications or removal 
of aquatic habitat. 

 
 Stage construction to minimize potential for adverse impacts. 

 
Residential impacts. 

 
 Construction noise and dust impacts will be controlled 

through noise by-laws and dust control measures in contract 
specification. 

 Inconvenience due to temporary loss of property access will 
be minimized through proper communication and advance 
notice of disruption. 

 Pedestrian safety will be maintained through excavation 
barricades and construction fencing 

 
Traffic disruption. 

 
 Construction activities will attempt to maintain a minimum of 

one lane of open traffic at all times with necessary detour 
signage and flag persons. 

 If complete closure is required, emergency services will be 
advised in advance and access will be restored at the end of 
each working day. 

 
Visual aesthetics. 

 
 Tunnel sewer and RTB will be buried and have no impact on 

aesthetics. 
 
Recreation. 

 
 Maintain access to recreational sites during construction. 
 Locate water and wastewater infrastructure components to 

minimize impact. 
 
Archaeological and 
heritage resources. 

 
 The MTCS’s “Criteria for Evaluating Archaeological Potential” 

checklist was reviewed. Proposed work is located in the 
disturbed areas and away from any known archaeological 
sites, and thus is not expected to impact heritage resources 
in the area. 

 The MTCS’s “Screening for Impacts to Build Heritage and 
Cultural Heritage Landscapes” checklist was reviewed. 
Proposed work is located away from any built heritage and 
cultural heritage landscapes, and thus is not expected to 
impact heritage resources in the area. 

 
Use of construction 
equipment 
 
 
 
 
 

 
Contamination of surface 
waters, drains and public 
roadways from spills, 
leaks or equipment 
refuelling. 
 

 
 Use containment facilities 
 Inspect equipment regularly for fuel and oil leaks 
 Clean equipment before it travels off site 
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Operation Effect Mitigating Measures 

 
 

 

Decreased air quality 
due to vehicular 
emissions causing 
increased concentrations 
of chemical pollutants. 

 Minimize operation and idling of vehicles and gas-powered 
equipment, particularly during local smog advisories. 

 Use well-maintained equipment and machinery within 
operating specifications. 

 
Disruption to wildlife 
migration and movement 
patterns, breeding, 
nesting or hibernation. 

 
 There are no known areas containing sensitive vegetation 

and wildlife. 
 There are no known areas where migratory birds are 

breeding. 
 
Introduction of non-native 
vegetation, including 
opportunistic species. 

 
 Clean heavy machinery and equipment prior to transporting 

to new location. 

 
Loss of unique or 
otherwise valued 
vegetation features  

 
 Avoid or minimize trampling vegetation with equipment. 
 Minimize physical damage to vegetation by avoiding push-

outs and avoiding the placement of splash onto living 
vegetation. 

 
Reduced water quality 
and clarity due to 
increased erosion and 
sedimentation, and 
transport of debris. 

 
 Operate heavy machinery on the shore above the normal 

water level. 
 Where possible, conduct activities in the dry, above the actual 

water level and above any expected rises in water level that 
may occur during a rainfall or snowmelt event. 

 
Reduced water quality 
due to inputs of 
contaminants from 
surface runoff during 
construction and 
operation. 

 
 Refuel equipment off slopes and well away from water 

bodies. 
 Securely contain and store all oils, lubricants, fuels and 

chemicals. If necessary, use impermeable pads or berms. 

 

6.2 NATURAL ENVIRONMENT IMPACTS AND MITIGATING MEASURES 

6.2.1 Aquatic and Terrestrial Habitat 

The proposed work area may contain natural features that may support habitat of endangered 
species and threatened species. As per Section 2.1.7 of the Provincial Policy Statement (PPS 
2014) – “Development and site alteration shall not be permitted in habitat of endangered 
species and threatened species, except in accordance with provincial and federal 
requirements.”  All issues related to the provincial Endangered Species Act and its regulations 
shall be addressed prior to the construction of the proposed work.  

A field investigation shall be carried out to document existing conditions (terrestrial and aquatic) 
at the proposed work site. The field investigation shall consist of vegetation and wildlife habitat 
assessments. The number, location and species of Barn Swallow and other bird nests found in 
trees or vegetated areas that may be affected by the proposed work will be documented. 
Potential tree or vegetation removals is to be reviewed to identify potential species at risk, such 
as Butternut, and special habitat features such as bat maternity roosts. Blanding’s Turtle and 



CLASS ENVIRONMENTAL ASSESSMENT ENVIRONMENTAL STUDY REPORT, DENIS ST. PIERRE 
WATER POLLUTION CONTROL PLANT EXPANSION, TOWN OF LAKESHORE 

Environmental Impacts and Mitigating Measures  
      

lj w:\active\165620173\planning\esr report\draft esr_sep 2019\denis st. pierre wpcp expansion esr_draft.docx 6.5 
 

Eastern Fox Snake (both protected under the Endangered Species Act) are known to occur in 
this area. As such, an assessment of potential habitat provided by the proposed outfall outlet 
may be undertaken. The single season field investigation to document aquatic habitat can be 
combined with the terrestrial field visit and will document existing conditions and habitat 
suitability for fish and aquatic species at risk within potential in-water work areas in the lake. 

A biological survey work plan is to include the following tasks:  

1. Compile data from a variety of secondary sources, including the Land Information Ontario 
(LIO) database, Natural Heritage Information Centre (NHIC) database, the Species at Risk in 
Ontario List, Fisheries and Oceans Canada (DFO) Aquatic Species at Risk Maps, the Essex 
Region Natural Heritage System Study (ERHNSS), ERCA’s study reports and mapping 
including mapping studies, fish assessment data, current extents of the ERCA Limit of 
Regulated Area, and digital mapping from the ERHNSS, various wildlife atlases, municipal 
Official Plans and other planning reports.  

2. Conduct a one-day field investigation (May to July) to document existing conditions (terrestrial 
and aquatic) in the outfall site (i.e., the existing outfall, proposed outfall and the area within a 
120 m radius of the outfall sewer installation).  

3. If any in-water work is required, a DFO Self-Assessment will be undertaken to determine 
potential impacts of the project to fish and fish habitat and provide mitigation measures to 
reduce the risk of serious harm to fish. 

4. Prepare a memo identifying environmental constraints and permit needs. The technical Memo 
is to be prepared to document background information, field data and constraints (i.e., one 
memo combining terrestrial and aquatic habitats). The memo is to describe existing conditions 
within 120 m of the predicted work area, recommend general mitigation measures to include 
during design, and identify permits that may be required prior to construction of the new storm 
sewer, water quality unit and outfall.  

6.2.2 Floodplain Hazard Management 

The proposed work site is under the jurisdiction of the Essex Region Conservation Authority 
(ERCA).  The preferred route and location of this project was reviewed in accordance with 
ERCA’s floodplain mapping of this area, and it has been determined that the proposed work site 
fall within the Limit of Regulated Area of the Lake St. Clair. The proposed excavations, 
construction of structures, drain crossings, and placement and grading of fill, within the 
regulated area will require permits from the ERCA under Ontario Regulation 158/06, 
(Development, Interference with Wetlands and Alteration to Shorelines and Watercourse 
Regulations - Section 28 of the Conservation Authorities Act). 

In the final design phase, an application of flood proofing measures must be submitted to the 
ERCA for review and approval. The permit application shall meet the following requirements: 
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• Specific “Best Management Practices” regarding erosion control measures, 
sedimentation, and the removal of vegetation, which is provided in the MECP 
Stormwater Management Planning and Design Manual (2003)  

• Water quality measures shall be considered to ensure no adverse impact on the 
downstream watercourse.  The new preferred outfall sewer will run parallel to the 
existing outfall sewer that is located along Rourke Line Road, and outletting to the Lake 
St. Clair. Surface water monitoring program is to be implemented to verify no adverse 
impact on the downstream watercourse. 

• Items listed in Table 6-1 “Environmental Effect and Mitigation Measures” described in 
this ESR Report  

6.2.3 Source Water Protection 

6.2.3.1 Source Water Protect 

For the protection of local municipal drinking water sources, the Essex Region Source 
Protection Plan (SPP), which has been established under the Clean Water Act, 2006 (Ontario 
Regulation 287/07), came into effect on October 1, 2015.  

The Clean Water Act (2006) refers to four types of Vulnerable Areas, which include: 

• Intake Protection Zones 
• Wellhead Protection Areas 
• Highly Vulnerable Aquifers 
• Significant Groundwater Recharge Areas 

The types of Vulnerable Areas are addressed further below in relation to this project location. 

6.2.3.2 Intake Protection Zones (IPZs) 

There is one municipal Water Treatment Plant (WTP) in the region, the Lakeshore (Belle River) 
WTP, having its intake in the Lake St. Clair (refer to Map 7 of the Essex Region Source 
Protection Plan in Appendix B). Intake Protection Zones are areas of land and water, where run-
off from streams or drainage systems, in conjunction with currents in lakes and rivers, could 
directly impact the source water at the municipal drinking water intakes. 

An Intake Protection Zone can be described as a defined area surrounding a surface water 
body intake. The size and shape of each zone in an IPZ represents either a set distance around 
the intake pipe, or the length of time it would take water and contaminants to reach the intake: 

• IPZ‐1 is the area closest to the intake pipe and is a set distance which extends one 
kilometre upstream and 120 metres onto the shore. 
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• IPZ‐2 includes the on and offshore areas where flowing water and any pollution would 
reach the intake pipe within two hours. 

• IPZ‐3 is an area where contaminants could reach the intake pipe during and after a large 
storm.  

According to the Approved Source Protection Plan for the Essex region source protection area, 
Lake St. Clair in the study area is characterized to be an Intake Protection Zone 2 (IPZ-2). Refer 
to Map 7 of the Essex Region Source Protection Plan in Appendix B) 

The purpose of this EA study is to investigate and report on alternative means of treating 
wastewater in the Belle River and Maidstone areas. The proposed project for expanding the 
plant treatment capacity and therefore minimizing the plant bypass during extreme storm events 
will have an important beneficial impact on the source of drinking water quality.  

6.2.3.3 Wellhead Protection Areas 

Wellhead Protection Areas are not applicable in the Essex Region, as no municipal drinking 
water systems are supplied by groundwater.  

6.2.3.4 Highly Vulnerable Aquifers (HVAs) 

Highly Vulnerable Aquifers (HVAs) are defined as aquifers on which external sources have or 
are likely to have a significant adverse impact, and include the land above the aquifer.  

In the ERSPA these HVAs are generally located in the sandy soil areas in the southern part of 
the region, including most of Pelee Island (refer to Map 4 of the Essex Region Source 
Protection Plan). There are no HVAs located in or close to the proposed work area.  

6.2.3.5 Significant Groundwater Recharge Areas 

Significant Groundwater Recharge Areas (SGRAs) are defined as per Regulation 287/07 as 
areas within which it is desirable to regulate or monitor drinking water threats that may affect the 
recharge of an aquifer. Groundwater recharge occurs where rain or snowmelt percolates into 
the ground and flows to an aquifer. The greatest recharge usually occurs in areas which have 
loose or permeable soil such as sand or gravel that allows the water to seep easily into the 
aquifer. 

Most of the SGRAs in the ERSPA are located in the sandy soil areas of the southern part of the 
Essex Region, in the Harrow area, parts of Leamington and Kingsville, and limited parts of the 
Turkey Creek and Pelee Island subwatersheds (refer to Map 5 of the Essex Region Source 
Protection Plan in Appendix B).  There are no HVAs located in the northern part of the Essex 
Region including Town of Lakeshore area. 
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6.2.3.6 Overall Vulnerability Assessment Summary 

Project activities in vulnerable areas need to be assessed to determine the risk they pose. The 
Clean Water Act requires that significant threats be managed to reduce the threat to a point 
where it is no longer significant. Action may be taken to address low and moderate threats at 
the discretion of the Source Protection Committee. Table 6.2 provides a summary of threats to 
vulnerable areas and the subsequent actions to be taken, relating to this project.  

Table 6.2 Summary of Threats to Vulnerable Areas 

Vulnerable Area Threat Potential Action Taken 

Intake Protection Zone Low None 

Wellhead Protection Areas Not applicable None 

Highly Vulnerable Aquifer Not applicable None 

Significant Ground Water Recharge Areas Not applicable None 

 

6.2.4 Permits to Take Water 

Some areas with sandy subsoils and high water tables have been identified in the outfall sewer 
site where well point dewatering systems will be required to facilitate the outfall sewer 
construction.   

The use of these dewatering systems will require the acquisition of a Permit to Take Water from 
the MECP.  

6.2.5 Active / Former Waste Sites 

The existence and location of any active and/or former waste disposal sites within the study 
area was carefully reviewed. A listing of information about large and small landfills in Ontario 
that includes open/closed status, site owner, site location, and Certificate of Approval number 
are available from Government of Ontario ‘s website. 

There is no large or small waste disposal site in the region. As the proposed work includes 
sewer construction within the road right-of-way and the proposed wastewater treatment facility 
is located far away from any active/former waste disposal sites, the proposed work is not 
expected to have any impact on the migration of methane and/or leachate from nearby active 
and/or former waste sites. 
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6.2.6 Climate Change 

Climate encompasses all aspects of weather, including: temperature, precipitation, air pressure, 
humidity, wind speeds, and cloudiness. Weather and climate are not static processes and 
variability is often normal. Weather, for example, changes on a daily and sometimes hourly 
basis. Weather can also change on a monthly basis, through the changing of seasons. When 
climate changes on a global scale, it is referred to as Climate Change. 

Since the beginning of the industrial revolution in the 18th century, excessive emission of 
greenhouse gases, like carbon dioxide and methane, have been released through human 
activities, causing an increased percentage of solar radiation to be trapped in our atmosphere. 
In recent decades the effect of this on climate has become clearer. As more energy is retained 
within the atmosphere, a general increasing trend in global temperatures has occurred. 

Regardless of the cause, the average temperature in Windsor has increased by almost 1°C 
since 1940. As air temperatures increases, so does the capacity of the air to hold more water 
leading to more intense rainfall events. The Environment Canada weather station located at 
Windsor Airport has been monitoring and recording weather data since 1941. Since this time, an 
increasing trend in annual precipitation has been documented. 

The effects of climate change are expected to include an increase in the number and severity of 
storms, leading to increased precipitation. Since 1970, there has been increasing evidence of 
heavier short duration (24 hours or less) rain events in southern Ontario.  

Climate changes related to increasing rainfall in the region have a significant impact on 
municipal sewer systems.  The Windsor-Essex Region recently experienced a significant rainfall 
event that inundated and overwhelmed the area's sanitary and storm sewer system/facilities. In 
the last decade alone, this region has experienced six (6) significant storm events that have 
surpassed current 1:100 year regulatory standards, and have resulted in urban flooding issues 
and sewer backups that have impacted hundreds of homes and businesses in the region. As 
such, historical data regarding the likelihood of major flooding events must be reconsidered. It is 
important that the proposed work for wastewater treatment continues to operate effectively in 
the future. A solution needs to be identified to provide resiliency to the impacts of climate 
change.  

The proposed treatment plant site is located outside the periphery of lands that are designated 
as Lake St. Clair Floodprone Areas in the Official Plan and in the Zoning By-Law.  Specific flood 
proofing measures are not considered to be undertaken on the site. 

The proposed plant site is under the jurisdiction of the Essex Region Conservation Authority 
(ERCA).  The ERCA was contacted to verify whether additional flood proofing measures would 
be required for the proposed treatment plant site, and no specific comments have been received 
to date.  
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6.3 SOCIO-ECONOMIC IMPACTS AND MITIGATING MEASURES 

6.3.1 Built Heritage Resources and Cultural Heritage Landscapes 

The Ministry of Tourism, Culture and Sport (MTCS)’s “Screening for Impacts to Build Heritage 
and Cultural Heritage Landscapes” checklist was completed for this project.  The completed 
checklist is included in Appendix B. As shown in Appendix B, the proposed work is located away 
from these built heritage and cultural heritage landscapes, the proposed work is not expected to 
impact heritage resources in the area. 

6.3.2 Archaeological Resources 

The MTCS’s “Criteria for Evaluating Archaeological Potential” checklist was completed for this 
project. The completed checklist is included in Appendix B. As shown in Appendix B, Proposed 
work is located in the disturbed areas and away from any known archaeological sites, and thus 
is not expected to impact heritage resources in the area. 

6.3.3 Community  

6.3.3.1 Disruption of Traffic  

Construction of the proposed plant expansion and the outfall will result in temporary detours or 
lane restrictions that will disrupt traffic in the area and interfere with access for some residents 
and businesses. All emergency services will be notified of detours prior to commencement of 
construction. Services that may experience temporary detours or delays include school buses, 
mail delivery and garbage collection. 

Construction of the proposed outfall sewer will result in temporary detours or lane restrictions 
that will disrupt traffic in the area and interfere with access for some residents and businesses. 
All emergency services will be notified of detours prior to commencement of construction. 
Services that may experience temporary detours or delays include school buses, mail delivery 
and garbage collection.  Where the alignment for the outfall sewer follows a Town Road, 
approval of the alignment would be obtained from the Town of Lakeshore.   

Mitigating measures are to provide and maintain detours, provide for safe alternate routes, and 
select alternate routes to minimize inconvenience. 

6.3.3.2 Inconvenience During Outfall Sewer Construction 

Construction activities will create noise and traffic from construction vehicles resulting in 
temporary inconvenience to residents and businesses. 
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The best available construction techniques shall be applied to the construction of the proposed 
outfall sewer to mitigate noise and vibration. The noise and vibration limits set for the project will 
ensure that the community, all buildings, including those with heritage features, are protected. 
Monitoring during construction will ensure that noise and vibration are kept below the 
established limit.  

6.3.3.3 Proximity to Arterial Roadway 

The County Road No.22 major arterial roadways that provide direct access to the local 
Communities and neighboring areas.  It is not expected that there will be any significant traffic 
disruptions during the construction of the proposed work. 

6.3.3.4 Crossing Railway Rights-of-Way 

Rail traffic should not be disrupted by outfall sewer construction.  Permits to cross railways 
would be obtained from the railway company.  In all railway crossings, directional drilling 
procedures should be used to install steel casings for insertion of outfall sewer pipes. 

6.3.3.5 Proximity to Existing Dwellings 

The MECP has developed Guidelines with respect to recommended separation or buffer zone 
distances between various sizes and types of wastewater treatment facilities and nearby 
"sensitive" land uses.  In some cases these Guidelines are applied as policy by MECP staff 
especially where there is a proposal for expansion of a large treatment facility and where there 
are concerns related to the generation of odours or noise.  An application to the MECP for 
approval of air and noise emissions from any proposed treatment facility is required under the 
regulations of the Provincial Environmental Protection Act. 

Separation distances between sewage works and sensitive land use are specified in MECP 
Guideline D-2, Compatibility between Sewage Treatment and Sensitive Land Use.  The 
guideline indicates that: 

1. Where practical, sensitive land uses should not be placed adjacent to treatment facilities. 

2. When new facilities or enlargements to existing facilities are proposed, an adequate buffer 
area should be acquired as part of the project. Plants with a capacity of less than or equal to 
500 m3/d have a recommended separation distance of 100 metres.  Plants with a capacity 
greater than 500 m3/d  but less than 25,000 m3/d have a minimum separation distance of 
100 metres, and plants with a capacity greater than 25,000 m3/d  have a minimum 
separation distance of 150 metres. 

The ultimate capacity of the proposed treatment facility is 30,000 m3/d. Therefore, the minimum 
separation of 150 metres would apply.  
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The MECP has indicated sensitive land use in the context of this Guideline can be defined as:  
"A use associated with residences, schools, hospitals and senior citizen homes or other land 
uses where humans and the natural environment may be adversely affected by emissions from 
the facilities". 

The existing treatment plant site is located to provide a buffer zone of more than 150 m from the 
closest residential property line to any open tankage.  This buffer zone exceeds the minimum 
requirements as outlined by the MECP.  The buffer zone will help minimize potential impacts on 
adjacent lands and effectively mitigate potential impacts related to aesthetics. 
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7.0 PUBLIC CONSULTATION 

The Municipal Class Environmental Assessment process provides a minimum of three points of 
contact for a Schedule C undertaking where members of the public and review agencies have 
the opportunity to review the project findings and submit comments for consideration in 
development of the project.  The following sections summarize the approach that has been 
taken with respect to public participation during this project. 

7.1 PUBLIC PARTICIPATION 

A notice was originally published in the April 11, 2019 edition of the Lakeshore News and 
Tilbury Times, and the April 12, 2019 edition of the Shoreline News advising of the initiation of 
this Class EA undertaking and inviting public input. A copy of the notice is contained in 
Appendix C. 

In addition to this discretionary point of contact, there are two points for mandatory public 
contact during this Class EA study, namely: 

 Phase 3: Public Consultation and Information Centre 

 Phase 4: Notice of Completion 

A public Open House is to be held on September 11, 2019 to provide information regarding this 
undertaking and to invite input and comment from interested persons. Information on alternative 
concepts for the preferred design selected in Phase 3 of the Class EA process was available for 
review. A copy of the open house notice as published in the Windsor Star on August 24, 2019, 
Tilbury Times of August 27, 2019, the Lakeshore News on August 29, 2019, and the Shoreline 
News on August 30, 2019 is included in Appendix C together with a copy of the material that is 
to be given to all attendees. 

7.2 REVIEW AGENCIES 

The Class EA provides for the involvement in the project by the MECP’s various branches as 
well as other provincial and federal ministries and outside agencies.  The list of Review 
Agencies varies depending upon the scope of the project, its location and the potential 
environmental impacts.  

A letter dated April 3, 2019, advising of the initiation of this project was sent to review agencies.  
Copies of the letter, notice and the list of review agencies are contained in Appendix C. 
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Information on the preferred design selected in Phase 3 of the Class EA process are being 
distributed to review agencies and mandatory contacts under cover of a letter dated September 
10, 2019.  A copy of the letter and distribution list is included in Appendix C.  

Copies of this Draft ESR Report are being distributed to review agencies and mandatory 
contacts under cover of letters in September 2019.   

7.3 RESPONSE FROM PUBLIC AND REVIEW AGENCIES 

7.3.1 Notice of Project Initiation 

The notice of initiation of the project did not generate any public response. The following 
responses (copies included in Appendix C) were received from review agencies and mandatory 
contacts.  

• Ministry of the Environment, Conservation and Parks (MECP) - advised by emails on April 10, 
2019 and May 31, 2019 that the MECP has comments and concerns regarding this project. 
Responses to the MECP’s comments/concerns have been addressed. 

• Ministry of Natural Resources and Forestry (MNRF), Aylmer District – advised in an email dated 
April 10, 2019 that the MECP has now assumed responsibility for the Endangered Species Act 
(ESA), including species at risk (SAR) in Ontario. 

• Ministry of Tourism, Culture and Sport (MTCS) – advised in an email dated May 8, 2019 that the 
Class EA should identify and address potential impacts to Archaeological resources, including 
land-based and marine; built heritage resources, including bridges and monuments; and Cultural 
heritage landscapes. 

• Transport Canada – advised in an email dated May 9, 2019 that Transport Canada does not 
require receipt of all individual or Class EA related notifications. The project proponent is requested 
to self-assess if the project will interact with a federal property and/or waterway, and require 
approval and/or authorization under any Acts administered by Transport Canada. 

• Essex Region Conservation Authority (ERCA) – advised in a letter dated May 29, 2019 that ERCA 
is interested in providing support and comments to the Town as this study progresses. 

• Indigenous Services Canada (ISC) - requested in a letter dated May 6, 2019 that ISC be kept 
informed of progress of this project. ISC has no comments concerning the project at this time. 

• Hydro One - advised in a letter dated July 30, 2019 that there are no existing Hydro One 
Transmission assets in the subject area. No further consultation with Hydro One Networks Inc. is 
required if no changes are made to the current information. 
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• Also received responses from Town of Essex, ENWIN Utilities Ltd., and Meo & Associates 
requested to be kept on the mailing list. 

7.3.2 Phase 3 Public Consultation and Information Centre 

A notice was originally published in the August 24, 2019 edition of the Windsor Star and the 
August 27, 2019 edition of the Tilbury Times, the August 27, 2019 edition of Lakeshore News 
and the August 30, 2019 edition of Shoreline News advising of Phase 3 Public Consultation and 
Information Centre and inviting public input. A copy of the notice is contained in Appendix C. 

A public Open House is to be held on September 11, 2019 to provide information regarding this 
undertaking and to invite input and comment from interested persons. A copy of display 
material, which is presented at the open house described the design options considered leading 
to selection of the recommended design, is included in Appendix C.  

7.4 FIRST NATIONS CONSULTATION 

Consultation with First Nations is ongoing in accordance with the Municipal Class EA First 
Nations Consultation requirements. As part of this Environmental Assessment, communications 
with First Nations agencies and communities is being undertaken in parallel with the other 
stakeholder communications and consultations. This report will be sent to the First Nations 
groups and organizations to solicit their interest or non-interest in the study.   

First nations consultation is to be completed in accordance with the Municipal Class EA First 
Nations Consultation requirements. As part of this Class EA, communications with First Nations 
agencies and communities are being undertaken in parallel with the other stakeholder 
communications and consultations.  Letters were sent to the following First Nations groups and 
organizations at study commencement and public open house to solicit their interest or non-
interest in the study. 

Chippewas of the Thames First Nation (COTTFN) advised in a letter dated May 8, 2019 that the 
proposed project is located within the Mckee Treaty area (1790) to which  COTTFN is a 
signatory, as well as the Big Bear Creek Addition to Reserve (ATR) land selection area, and 
COTTFN’s Traditional Territory. COTTFN has minimal concerns with the proposed project. It is 
requested that COTTFN be kept informed of progress of this project including distribution of a 
digital copy of the study report. 

Documentation of consultation with First Nations communities during the Environmental 
Assessment Process is located in Appendix C. 
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8.0 SUMMARY 

8.1 RECOMMEDATIONS 

The recommended alternative designs that form the preferred solution are summarized in 
Figure 8.1 of Appendix A.  

When capital budget funding becomes available, it is recommended that the following major 
work described in the ESR proceed to Phase 5 with final design and construction: 

• Increase pumping capacity of the existing Maidstone Pumping Station No.8 

• Add second fine screen and vortex grit tank in the existing Screening and Grit Removal 
Facility 

• Add two new aeration tanks and final clarifiers 

• Build new UV disinfection facility 

• Construct new service building accommodating blowers, sludge pumps, and chemical 
feed and storage 

• Add two new aerobic digesters 

• Construct new centrifugal dewatering facility 

• Construct new electrical and standby generator building 

• Twinning of inland portion of outfall sewer along Rourke Line Road from the Denis St. 
Pierre WPCP to Caille Avenue. 

8.2 OPINION OF PROBABLE COST 

This section discusses an opinion of probable cost for the preferred solution.  An opinion of 
probable cost can be prepared as an attempt to project what someone else will be willing to 
contract for in the future to do construction work which has not yet been defined and which is 
subject to changes in scope, design, and market conditions. 

8.2.1 Level of Accuracy 

Opinions of probable cost are typically provided throughout various stages of a project’s life 
cycle. There are a number of classifications for estimates that identify typical minimum and 
maximum probable costs or levels of accuracy. These classifications vary widely by industry but 
all are based on the fact that the level of accuracy is directly proportional to the level of detail 
available at each stage of the project. 
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The level of accuracy increases as the project moves through the various stages from planning 
to preliminary design to final design.  A wide range of accuracy would be expected at the 
planning stage of a project development because a number of details would be unknown. As the 
project moves closer to completion of final design, the estimate would become more accurate 
due to the increased level of detail available and the reduced number of unknowns. 

Table 8.1 includes a summary of typical estimate classifications used throughout a project’s 
development including a description of the project stage and range of accuracy. The opinions of 
probable cost in this study are estimated at the study stage (Class 2) and the corresponding 
level of accuracy could range from –15% to +30% from the opinion presented in the report. 

Table 8.1 Classification of Cost Estimates 

Class Description Level of 
Accuracy Stage of Project Lifecycle 

1 Conceptual 
Estimate 

+50% to -30% Screening of alternatives. 

2 Study Estimate +30% to -15% Treatment system master plans. 

3 Preliminary Estimate +25% to -10% Pre-design report.  

4 Detailed Estimate +15% to -5% Completed plans and specifications. 

5 Tender Estimate +10% to -3% This is the actual tender price and it can vary 
depending on the amount of contingency 
allowance consumed. 

 

8.2.2 Opinion of Probable Cost for Preferred Solution 

In addition to the level of accuracy discussed, the opinion of probable cost was prepared taking 
into consideration the following factors.  

• All estimates are first quarter, 2019 dollars based on an Engineering News Record (ENR) 
Construction Cost Index of 1200 (Average in August 2019). 

• It is assumed that the Contractor will have unrestricted access to the site and will complete 
the work during normal working hours from 7:00 am to 6:00 pm Monday to Friday. There is 
no allowance for premium time included. 

• Labour costs are based on union labour rates for the Windsor area. 
• An allowance is included for mobilization and demobilization and the Contractor’s overhead 

and profit. 
• Equipment costs are based on vendor supplied price quotations and historical pricing of 

similar equipment. 
• Bulk material and equipment rental costs used are typical for the Windsor area. 
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• The estimate does not include the cost of application or permit fees. 
• Taxes are not included. 
• Allowances for engineering and contingency allowances (approximately 15% and 10%, 

respectively) are included in the estimate.  
• No allowance is included for interim financing costs or legal costs. 
• No allowance is included for escalation beyond the date of this report.  
• It is not known whether contaminated soil conditions may be encountered in the areas 

proposed for the plant expansion. The potential impact cannot reasonably be determined at 
this point and no allowance is included in the estimate for this possible eventuality. 

• Another factor that could impact the estimate is the possible presence of archaeological 
resources at the plant site or along the outfall sewer. The potential impact cannot 
reasonably be determined at this point and no allowance is included in the estimate for this 
eventuality. 

A capital budget estimate (in 2019 dollars) is summarized in Table 8.2.   

Table 8.2 Opinion of Probable Capital Cost for Preferred Solution 

Description Expansion 

Inlet Works and Grit Building $1,500,000  

Extended Aeration Tanks and Blower Facility $5,500,000  

Final Settling Tanks and Alum Storage & Feed Facility $4,800,000  

UV disinfection $1,200,000  

Outfall $4,000,000 

Aerobic Digester $1,500,000  

Dewatering Building $2,500,000  

Electrical and Standby Generator Building $1,200,000  

Sub-total $22,200,000  

Contingency 10% $2,220,000  

Engineering Allowance 15% $3,330,000  

TOTAL $27,750,000  
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8.3 PERMIT AND APPROVAL  

Table 8.3 shows the permit and approval requirements for the preferred design.  The permit 
requirements are based on past experience with similar projects and may change at the 
discretion of the regulatory authorities.  The applications shall be prepared upon completion of 
the detailed design drawings and specifications.   

Table 8.3 Permit requirements for implementing the preferred design 

Infrastructure Regulatory Authority or Owner Permit 

Plant Expansion Ministry of Environment Conservation and 
Parks (MECP) ECA for Plant expansion 

Outfall Sewer 

MECP ECA for outfall sewer construction 

Essex Region Conservation Authority (ERCA) Approval for outfall construction 

Canadian National Railway (CNR)  Encroachment and crossing Approval 

 

 

 

Figure 8.1 Phased Expansion of Denis St. Pierre Water Pollution Control Plant  
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Belle River and Maidstone Wastewater Servicing Area 



Wastewater Servicing in Belle River and Maidstone Area 

• The Belle River and Maidstone Area can be described as an urban 
community. It contains a mixture of residential, commercial and 
industrial developments. 

• The Belle River community and Maidstone urban area are serviced by 
a sanitary sewage works system consisting of sanitary sewers, 
pumping stations, the Denis St. Pierre Water Pollution Control 
Plant(WPCP) and an outfall discharging to Lake St. Clair.

• The Belle River and Maidstone area are serviced by a gravity collection 
system with a series of lift stations conveying wastewater to the Denis 
St. Pierre WPCP for treatment.

• The Denis St. Pierre WPCP is located on Rourke Line Road south of 
County Road 22 and provides secondary level biological treatment.



Effluent PS

Wastewater Holding 
Tank 

UV 
Disinfection

Aerobic 
Digesters

Dewatering Building
Screening & 
Grit Removal

Influent PS

Selector & 
Blower Building

Denis St. Pierre Water Pollution Control Plant 

The treatment plant was designed for an average daily sewage flow of 14,500 m3/d 
and a peak flow capacity of 35,069 m3/d.



Historical Wastewater Flows to Denis St. Pierre WPCP 
(2010-2018)

Year
Daily Average 

Flow 
(m3/d)

Daily Max Flow 
(m3/d)

Annual 
Precipitation 

(mm)

Annual Average 
Lake Level 

(m)
2018 14,228 37,657 935 175.408

2017 13,332 35,872 1,014 175.281

2016 12,399 36,650 1,020 175.031

2015 11,887 - 981 175.139

2014 11,302 33,579 1,053 174.983

2013 9,646 25,677 1,148 174.747

2012 8,089 25,677 782 174.481

2011 13,819 33,966 1,568 174.895

• An average treated flow of 14,228 m3/d was recorded for 2018, which is 
approximately 98% percent of the plant’s rated capacity of 14,500 m3/d.

• Lake level records obtained from 9044049 Windmill Point Station



Projected Wastewater Flows to Denis St. Pierre WPCP 

Daily Flow Existing 20 Year 
Design

Ultimate 
Design

Average Daily Flow, 
m3/d

14,500
(3.2 MIGD)

25,000
(5.5 MIGD)

30,000
(6.6 MIGD)

Maximum Dry 
Weather Flow, m3/d

37,300
(8.2 MIGD)

64,000
(14.1 MIGD)

77,000
(16.9 MIGD)

Maximum Wet 
Weather Flow, m3/d

72,100
(15.9 MIGD)

90,000
(19.9 MIGD)

108,000
(23.9 MIGD)



Problem Statement
• The existing capacity of the Denis St. Pierre WPCP is not adequate to 

accommodate the projected future flows from the Belle River and 
Maidstone wastewater service area. 

• Additional wastewater treatment capacity required to support the 
existing service area and the anticipated future growth.

• Frequently experiences periods of high infiltration and inflow (I/I)  
entering sanitary sewer system during storm events. Capacity of 
existing sewers, pumping station and treatment plant unable to 
accommodate handle all wet weather flows during severe storm 
events.

• Failure to have adequate infrastructure in place may result in the 
inability to accommodate community growth.



OVERVIEW OF THE CLASS ENVIRONMENTAL ASSESSMENT PROCESS



The project is being conducted in accordance with the Class EA 
requirements for Schedule “C projects”, which is to be approved 
subject to completion of Phase 1, 2, 3, 4 and 5 Class EA, including:

• Phase 1 – Review and identify problem or opportunity
• Phase 2 – Alternative solutions to problem
• Phase 3 – Alternative design concepts for the preferred solution
• Phase 4 – Environmental Study Report
• Phase 5 – Implementation of the preferred design

The Town of Lakeshore adopted its first comprehensive Water and Wastewater 
Master Plan in November 2008, and then an update of this Master Plan was 
undertaken and completed in 2018 in accordance with Phases 1 and 2 of the 
Class EA process. 

The above Phases 1 and 2 were covered under Lakeshore Water and 
Wastewater Master Plan and Update. 

KEY FEATURES OF THE CLASS EA PROCESS



Phase 1 and Phase 2 EA - Completed
The need for additional wastewater treatment capacity in the Belle River 
and Maidstone Area has been identified. 

After consultation with review agencies and the public, the preferred 
solution was determined as follows

 Capacity expansion to the Denis St. Pierre WPCP

This open house is held as part of Phase 3 Class EA. 

• Review alternative designs for the Denis St. Pierre WPCP Capacity 
Expansion

• Select the preferred design

• Preferred design is one that satisfies wastewater collection and 
treatment criteria, minimizes undesirable impacts on the natural, 
social and economic environment, and is acceptable to the public 
and regulatory agencies

Ongoing Phase 3 Class EA



DESIGN  ALTERNATIVES – Wastewater Treatment

WASTEWATER TREATMENT PROCESSES CONSIDERED

Activated Sludge Systems
• Conventional Activated Sludge (CAS)
• Extended Aeration Activated Sludge (EAAS)
• Sequencing Batch Reactor (SBR)

Attached Growth Systems
• Trickling Filter/Solids Contact (TF/SC)
• Rotating Biological Contactor (RBC)
• Biological Aerated Filter (BAF)

Membrane Bioreactors (MBR)













































Aboriginal Consultation Log  
Municipal Class Environmental Assessment  

Town of Lakeshore Denis St. Pierre Water Pollution Control Plant Expansion 

Contact Information Date/Method of  
Communication 

Correspondence Received and/or Project Information Distributed Consultant Response  

Onelda Nation of the Thames ONYOTA'A:KA 
 
Jessica Hill (Jessica.hill@oneida.on.ca) 
Brandon Doxtator (environment@oneida.on.ca) 
 
Randall Phillips 
Catherine Cornellus 
 
2212 Elm Avenue 
Southwold, ON N0L 2G0 
 
 

Notice of Commencement 
Date: April 3, 2019 
Method: Newspaper and Canada 
Post 

The Notice of Commencement was sent to Randall Phillips and 
Catherine Cornellus on April 3, 2019 via Canada Post.  The Notice was 
published in the April 11, 2019 edition of the Lakeshore News and 
Tilbury Times, and the April 12, 2019 edition of the Shoreline News. 

N/A 

Phase 3 Open House and Draft ESR 
Date: September 11, 2019 
Method: Newspaper and Canada 
Post 

The Notice of Phase 3 Open House was in the August 24, 2019 edition 
of the Windsor Star, August 27, 2019 edition of Tilbury Times, August 29, 
2019 edition of the Lakeshore News, and August 30, 2019 edition of the 
Shoreline News. The print copy of handout materials was mailed to 
Jessica Hill and Brandon Doxtator to solicit comments and inputs on 
September 10, 2019. 

 

Notice of Completion 
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