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1 Introduction 

1.1 Background 
The Regional Municipality of Niagara (Niagara Region) completed a Water and Wastewater 
Master Servicing Plan (Master Plan) in 2017 that provided a long-term planning strategy to 
address the water and wastewater system needs to the year 2041 (GM BluePlan, 2017). The 
Master Plan recommended a combination of solutions for meeting future needs, including 
improving the existing sewage collection systems, and construction of a new wastewater 
treatment plant (named South Niagara Falls WWTP) to service growth in south Niagara Falls in 
two stages:  

• Stage 1: Provide a capacity of 30 megaliters per day (MLD), including approximately 15 
MLD from the existing Niagara Falls WWTP, which currently services the existing developed 
South Niagara Falls area, and approximately 15 MLD from new growth in that area;  

• Stage 2: Provide a capacity increase to 60 MLD to accommodate future servicing to full 
build-out capacity.  

The 2017 Master Plan was completed under the Environmental Assessment Act in accordance 
with Phases 1 and 2 of Municipal Class Environmental Assessment (EA) requirements (2000, as 
amended in 2007, 2011 and 2015). The Master Plan concluded that a Schedule “C” Class EA 
study is required to address Phases 3 and 4 requirements of the Municipal Class EA planning 
process.  

GM BluePlan, in association with CIMA+, has been retained by the Region to complete the 
Schedule “C” Class EA study and Conceptual Design for the proposed South Niagara Falls 
WWTP (SNF WWTP). The Class EA study will present development and evaluation of alternative 
design concepts for the preferred solution including their associated environmental impacts and 
proposed mitigation measures.  

1.2 Purpose of TM No. 1 
The objective of this technical memorandum (TM No. 1) is to establish the design basis for the 
proposed Stage 1 30 MLD South Niagara Falls WWTP, which considers various factors with 
respect to population projections, wastewater flows and loadings, and effluent objectives and 
limits.  

The design basis will be used to develop and evaluate alternative design concepts as part of 
Phases 3 and 4 of the South Niagara Falls WWTP Class EA Study.  
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2 Historical Data Review 
This section provides historical data review of the existing Niagara Falls WWTP including the raw 
wastewater flow, characteristics, loading and performance data. The purpose is to help develop 
and refine the design basis for the proposed SNF WWTP in consideration that approximately one-
third of the new plant flow is currently tributary to the existing Niagara Falls WWTP.  

In addition to servicing the South Niagara Falls area, the proposed SNF WWTP will also accept 
centrate loading from the Region’s nearby Garner Road Biosolids Facility for treatment. 
Therefore, the Garner Road historical centrate flow and loading data was also reviewed. 

2.1 General Description 
The existing Niagara Falls WWTP is a rotating biological contacting (RBC) plant providing 
wastewater treatment to the City of Niagara Falls, and the Town of Niagara-on-the-Lake. The 
plant has a current rated average day flow (ADF) capacity of 68.3 MLD, a peak dry weather flow 
capacity of 136.4 MLD and a peak wet weather flow capacity of 205.0 MLD. 

Wastewater treatment processes include screening and grit removal, primary treatment, 
secondary treatment, phosphorus removal, and effluent disinfection (chlorination/dichlorination) 
prior to discharging to Ontario Power Generation Canal. Ferric chloride is added upstream of the 
secondary clarifiers for phosphorus removal. 

Raw sludge is anaerobically digested, dewatered via an on-site centrifuge, with biosolids cake 
being trucked from the site for further processing by an external contractor. Dewatering centrate 
is returned to the plant headworks for treatment. 

2.2 Historical Flows 
Table 1 presents a summary of the historical recorded raw wastewater flows to the existing 
Niagara Falls WWTP over the 3-year review period of end of 2017 to early 2020. Over the review 
period, the ADF was 40 MLD, or approximately 60% of the plant rated ADF capacity of 68.3 MLD. 
The historical maximum day flow (MDF) and peak hour flow (PHF) represent a peak factor of 3.1 
and 4.1, respectively. The peaking factors are considered high for a medium sized plant like the 
Niagara Falls WWTP, indicative of high infiltration/infow (I/I) experienced in the plant service area. 
 
The historical annual average per capita flow was 285 L/cap/d, which is within the typical 
municipal per capita flow design range of 225 to 450 L/cap/d (MECP, 2008). 
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Table 1 Historical Flows to the Existing Niagara Falls WWTP (2018-2020) 

Parameters Influent Flow (MLD) Peak Factor 

Rated Capacity 68.3  

Average Day Flow (ADF) 40 - 

Maximum Day Flow (MDF) (99.5th 
percentile)  124 3.1 

Peak Hour Flow (PHF) (99.5th percentile)  164 4.1 

Average Per Capita Flow (L/cap/d) 285 - 

Notes: 
1. Based on historical average day flow and the current total service equivalent population (i.e. sum 

of residential and employment pop.) of 140,000 provided in Planning Projection memo (GM 
BluePlan, 2020). 

The historical average daily influent flow for the last 3 years (end of 2017 to early 2020) are 
graphically illustrated in Figure 1. 

 

Figure 1 Average Daily Flow to the Existing Niagara Falls WWTP (2018 – 2020) 
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2.3 Historical Raw Wastewater Characteristics and Loadings 
Historical raw wastewater concentration data for the last two years (2018 to 2019) were analyzed 
with flow data to establish the current plant loadings at the existing Niagara Falls WWTP. Table 
2 presents a summary of historical raw wastewater concentrations and loadings for biochemical 
oxygen demand (BOD5), total suspended solids (TSS), total phosphorus (TP), and total Kjeldahl 
nitrogen (TKN).  

The historical raw influent wastewater can be characterized as medium strength with respect to 
BOD5, TSS, and TKN, and low strength with respect to TP (Metcalf & Eddy, 2003). Historical per 
capita loadings are similar to typical design values for all parameters except TP. This is consistent 
with the medium strength of the wastewater and the relatively low average per capita flows. 

Table 2 Niagara Falls WWTP Historical Raw Wastewater Loadings (2018- 2019) 

Parameter 
Total 

Average 
Day Load, 

kg/d 1 

Total 
Maximum 

Month Load 
kg/d 1, (PF) 

Average 
Concentration

, mg/L 2 

Estimated 
Per Capita 

Contribution, 
g/cap/d 3 

Typical 
(Range) Per 

Capita loading, 
g/cap/d 4 

BOD5 9,310 14,230 (1.4) 220 67 75 (70-110) 

TSS 12,310 18,500 (1.5) 290 88 90 (60-115) 

TP 190 250 (1.3) 4.5 1.4 2 (2-5) 

TKN 1,750 2,430 (1.2) 41 12.5 13 (9-14) 

Notes: 
1. Loadings for raw wastewater only (excluding centrate load recycled from the on-site centrifuge). 
2. Calculated as historical average load of raw wastewater divided by the historical average day flow. 
3. Based on historical average load (without centrate) divided by the current total service equivalent 

population (i.e. sum of residential and employment population) of 140,000 provided in Planning 
Projection memo (GM BluePlan, 2020). 

4. Typical per capita loadings adapted from Metcalf & Eddy (2003).  

Figure 2 to Figure 5 present the monthly average influent loadings for BOD5, TSS, TKN, and TP, 
respectively. Over the 2-year review period, the raw wastewater loadings for all parameters have 
slightly increased with population increase. The loadings for all parameters are generally higher 
in summer time than in winter time, likely due to the added population from tourism during summer 
season in Niagara Falls. 
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Figure 2 Niagara Falls WWTP Raw Influent BOD5 Loading (2018 – 2019) 

 

 
Figure 3 Niagara Falls WWTP Raw Influent TSS Loading (2018 – 2019) 
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Figure 4 Niagara Falls WWTP Raw Influent TP Loading (2018 – 2019) 

 

 
Figure 5 Niagara Falls WWTP Raw Influent TKN Loading (2018 – 2019) 
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2.4 Garner Road Centrate Flow and Characteristics 
The Garner Road Biosolids Facility is located northeast of the intersection of Chippawa Creek 
Road (Niagara Regional Road 63) and Garner Road in the City of Niagara Falls. The facility 
receives liquid biosolids from several WWTPs in the Region for dewatering and/or management. 
The dewatered biosolids are transported to N-Viro, a biosolids processing facility in Thorold, 
Ontario to produce fertilizer for land application. Dewatering centrate is currently sent to the 
collection system and conveyed with raw sewage to the Niagara Falls WWTP for treatment. With 
the construction of the new SNF WWTP, it was proposed that the centrate from the Garner Road 
Biosolids Facility be treated at the new plant. 

The Garner Road Biosolids Facility currently has two (2) centrifuges in operation and is adding a 
third centrifuge in the future, each rated approximately 2 dry tonnes/hr or 20 L/s at 3% total solids. 
The centrifuges are operated 8 hours per day and 7 days per week. Table 3 presents a summary 
of the historical average centrate flow during 2017 to 2019. 

Table 3 Garner Road Biosolids Facility Annual Average Centrate Flow (2017-2019) 

Year Annual Average Flow 

2017 1.08 MLD 

2018 1.04 MLD 

2019 1.00 MLD 

Average 1.05 MLD 

The historical centrate quality data from the Garner Road Facility was not available. To estimate 
the current loading of the Garner Road centrate, the existing Niagara Falls WWTP historical 
centrate characteristics data were reviewed as a reference and compared with the typical design 
values (Metcalf & Eddy, 2003), as summarized in Table 4. 

Table 4 Niagara Falls WWTP Historical Centrate Characteristics (2017-2019) 

It is noted that the historical centrate concentrations for all the parameters are relatively low, 
specifically those for TKN, as compared to the typical design values. The low centrate TKN 
concentration is likely a result of the reduced anaerobic digester capacity currently in operation at 
the Niagara Falls WWTP (i.e. Primary Digester No. 1 out of service since June 2014 and both 

Parameter Historical Average 
Concentration (mg/L) 

Typical Value 
(mg/L) (2) 

BOD5 250 (1) 500-1,000 
TSS 380 1,000-2,000 
TP 20 20-75 
TKN 490 700-800 
Note:  

(1) Based on historical data on November 27, 2018. 
(2) Based on Metcalf & Eddy, 2003. 
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Primary Digesters No. 1 and No. 2 out of service since July 2017). As a result, the historic centrate 
concentration data is not considered representative of a well operating anaerobic digestion facility.  

To be conservative, typical design centrate concentrations were used to estimate the historical 
centrate loading from the Garner Road Biosolids Facility. The estimate results are summarized in 
Table 5. 

Table 5 Garner Road Biosolids Facility Historical Centrate Loadings Summary (2017- 2019) 

Parameter Average Concentration (mg/L) 1 Average Load (kg/d) 2 
BOD5 750  790 
TSS 1,500  1,580 
TP 50  53 

TKN 800  840 
Notes: 

(1) Typical centrate concentrations adapted from Metcalf & Eddy (2003).  
(2) Based on historical centrate average flow of 1.05 MLD (2017-2019). 

3 Hauled Waste 
Hauled waste will be received at the new SNF WWTP. With over eight (8) WWTPs available in 
the Region to accept hauled waste, it will be difficult to predict the amount of hauled waste for the 
new SNF WWTP. For design purposes, a daily hauled waste flow average of 0.15 MLD is 
assumed. Daily flow amounts to approximately ten (10) loads with each truck load being 15 m3. 
Typical hauled waste concentrations and associated loads are summarized in Table 6. 

Table 6 Hauled Waste Typical Concentrations and Loading 

Parameter Average Concentration (mg/L) 1 Average Load (kg/d) 2 
BOD5 7,000 1,050 
TSS 15,000 2,250 
TP 267 40 

TKN 700 105 
Notes: 

(1) Typical based on Table 3-8 US EPA Handbook – Septage Treatment and Disposal, 1984 
(2) Based on project hauled waste flow of 150 m3/d 
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4 Design Basis  
This section provides the design basis for the proposed SNF WWTP. The design basis was 
developed based on the existing Niagara Falls WWTP historical data and consider various factors 
with respect to: 

• Population projections 
• Projected raw wastewater flows and loadings 
• Effluent criteria 

4.1 Population Projections 
The population projections within the South Niagara Falls area will form the basis of establishing 
projected wastewater loading and ultimate sizing of the proposed SNF WWTP. The total 
equivalent population (i.e. sum of residential and equivalent employment population) that can be 
served by the proposed 30 MLD SNF WWTP was estimated as follows: 

• Current Base Population (approximately 15 MLD): estimated based on historical per 
capita flow of 285 L/cap/d (refer to Section 2.2). 

• New Growth Population (approximately 15 MLD): estimated based on per capita flow of 
275 L/cap/d as recommended in the 2017 Master Plan (GM BluePlan). 

Given the Region’s continued efforts to reduce extraneous (infiltration & Inflow) flows to the 
sanitary collection system and the likelihood that much of the population growth in the South 
Niagara Falls area will be associated with the installation of new infrastructure (sewers), utilizing 
the 2017 Master Plan recommended per capita sewage generation rate of 275 L/cap/d is 
considered appropriate for future growth. 

Table 7 summarizes the total serviced population for the new 30 ML/d SNF WWTP. 

Table 7 SNF WWTP Projected Equivalent Service Population (at Design Flow of 30 MLD) 

Parameter Total Equivalent Service 
Population (approx.) Per Capital Flow (L/cap/d) 

Current Base (15 MLD) 53,000 (1) 285 

New Growth (15 MLD) 55,000 (2) 275 

Overall Projected (30 MLD) 108,000 280 (3) 

Notes: 
(1) Based on historical per capita flow of 285 L/cap/d. 
(2) Based on design per capita flow of 275 L/cap/d for total equivalent service population estimate as 

recommended in Master Plan (GM Blue Plan, 2017). 
(3) Estimated based on design average day flow of 30 MLD and projected population of 108,000. 
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4.2 Raw Wastewater Flows 
The proposed SNF WWTP will be designed to accommodate a raw wastewater flow of 30 MLD. 
The projected peak flows (i.e. MDF, PHF and PIF) were calculated based on the historical (base) 
peak flows at the existing Niagara Falls WWTP, plus an allowance for new growth with more 
typical I/I associated with a separate sewer system. 

Table 8 presents the overall projected flows to the proposed SNF WWTP. 

Table 8 Design Raw Wastewater Flow 

Parameter Average 
Day Flow Peak Factor (1) Peak Flow (MLD) 

 (MLD) MDF PHF PIF MDF PHF PIF 
Existing Service Area 15 3.1 4.1 4.5 46 61 67 
New Growth 15 2.0 3.0 3.5 30 45 53 
Overall  30 2.5 3.5 4.0 76 106 120 
Note:  

(1) Peak factors for existing service area based on the Niagara Falls WWTP historical data for a 
combined sewer system; Peak factors for new growth based on typical peaking factors for a 
separate sewer system. 

4.3 Raw Wastewater Characteristics and Loadings 
As discussed in Section 2, the design of the proposed SNF WWTP will be based on the combined 
characteristics and loadings of influent raw wastewater, centrate from the Garner Road Biosolids 
Facility and hauled waste. This is to accommodate the incremental hydraulic, solids, and organic 
and nutrient load imposed from the external recycle stream on the plant. The loadings from 
internal recycle streams will be considered as part of the overall conceptual design for the new 
plant based on mass balance once the overall treatment train is established. 

Raw wastewater loading projections were based on the current base raw wastewater loadings, 
plus an allowance for new growth. As discussed in Section 2.3, the historical per capita loadings 
were slightly lower than typical for all parameters. To provide a more conservative design basis 
for a new facility, typical design per capita loading values were used to develop loadings at the 
new plant. 

Projected centrate flow from the Garner Road Biosolids Facility is 1.73 MLD. The centrate flow 
was estimated based on pro-rating the current average centrate flow of 1.05 MLD generated from 
two centrifuges to include a third centrifuge at Garner Road for future growth. The centrate 
concentrations were based on typical values for a mesophilic anaerobic digester as presented in 
Table 5 above. A daily average hauled waste flow of 0.15 MLD was assumed with typical values 
summarized in Table 6 above. 

Table 9 presents a summary of design influent wastewater loadings of the combined flows. Design 
flows and loadings cacluation can be found in Appendix A. 
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Table 9 Design Influent Wastewater Loadings (at Design Flow of 30 MLD) 

Design Parameter 
Per 

Capita 
Loading 

(1) 

Raw 
Sewage 

Centrate 
from Garner 
Road Facility 

(2) 

Hauled 
Waste 

(3) 
Combined 

Average Loadings (kg/d) (4) 

 BOD5 
 TSS 
 TP 
 TKN 

 
75 g/cap.d 
90 g/cap.d 
2 g/cap.d 

13 g/cap.d 

 
8,100 
9,720 
220 

1,400 

 
1,300  
2,600  

90  
1,380  

 
1,050 
2,250 

40 
105 

 
10,450 
14,570 

350 
2,885 

Peak Month Loadings (kg/d) (5) 

 BOD5 
 TSS 
 TP 
 TKN 

 
Peaking 

factor: 1.3 

 
10,530 
12,640 

290 
1,800 

 
1,690 
3,380 
120 

1,800 

 
1,370 
2,930 

50 
140 

 
13,600 
19,000 

500 
3,800 

Notes: 
(1) Based on Metcalf & Eddy (2003). 
(2) Centrate average loadings based on typical concentrations (Metcalf & Eddy, 2003) and a centrate 

flow of 1.73 MLD. 
(3) Based on average hauled waste flow of 0.15 MLD 
(4) Based on typical per capita load and a projected total equivalent population of 108,000 (refer to 

Table 7). 
(5) Based on a typical loading factor of 1.3. 

The results outlined in the Table 9 indicate that the external sidestream centrate addition will have 
minor impacts on the plant flow, but have siginficant impacts on the plant loadings, specifically 
TKN. The design centrate flow is 1.73 MLD, represents 4% of the 30 MLD design flow. The TKN 
loading loading of raw sewage is doubled due to the centrate addition. The increased loading 
from the external sidestream centrate addition will have an impact on the unit process selection, 
sizing and energy consumption of the liquid treatment train at the plant. This will be further 
addressed in TM No. 2 – Technology Review. 

In addition to the raw wastewater characteristics listed in Table 9, other important raw wastewater 
characteristics include temperature, pH and alkalinity. These are important considerations for 
secondary treatment design and nitrification. 

Table 10 presents a summary of the design values of these raw wasewater characteristics 
developed based on existing Niagara Falls WWTP historical data (2015 to 2018). A slightly higher 
minimum winter temperature is proposed for the new WWTP, consistent with reduced 
inflow/infiltration associated with the new growth. 
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Table 10 Design Raw Wastewater Characteristics for Nitrification 

Parameters Existing Niagara Falls WWTP Range Proposed Design Basis (1) 

Temperature (°C) (2) 
Winter: 7-14 

Summer: 13-25 
Winter Minimum: 10 

Summer Minimum: 13 

pH 7.2-7.6 7.4 (7.2-7.6) 

Alkalinity (mg/L as 
CaCO3) 50 – 300 (3) 100 

Notes: 
(1) Developed based on historical data (2015 to 2018). 
(2) Historical inf. temperature data no available. Based on historical effluent temperature data (2015 

to 2018). 
(3) Data at existing WWTP not available. Based on Niagara Region’s drinking water monitoring data. 

4.4 Effluent Criteria 
As part of the Class EA process, an Assimilative Capacity Study (ACS) has recently completed 
to develop effluent criteria of the proposed South Niagara Falls WWTP which will discharge to 
Chippewa Creek. The recommended effluent criteria are presented in Table 11, and an ACS 
report can be found in Appendix B (Golder, 2020). The plant will have requirements for year-round 
nitrification; and will have no requirements for tertiary phosphorus removal. 

Table 11 Design Effluent Objectives and Limits for the Proposed South Niagara Falls WWTP 

Parameters  Effluent Objectives 
(mg/L) (1) 

Effluent Limits  
(mg/L) (1) 

Carbonaceous Biochemical Oxygen 
Demand (CBOD5) 15 25 

TSS 15 25 
TP 0.5 0.75 

Total Ammonia Nitrogen (TAN) 
 May to October 
 November to April 

 
6.5 
12.0 

 
8.8 
15.0 

E. Coli (CFU/ 100 mL) (2) 200 200 
Notes: 

(1) Based on monthly average concentrations. 
(2) Based on monthly geometric mean. 
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5 Summary 
The existing Niagara Falls WWTP historical flow, loading and performance data from 2017 to 
2020, along with the Garner Road Biosolids Facility historical centrate and typical hauled waste 
data, were reviewed and statistically analyzed to develop the design basis for the proposed South 
Niagara Falls WWTP. 

The recommended design basis for the combined raw wastewater, centrate from the Garner Road 
Facility and hauled waste is summarized in Table 12. The design basis will be used to develop 
and evaluate alternative design concepts as part of the Phases 3 and 4 of the South Niagara Falls 
WWTP Class EA Study.



 

 
T001140A-085-220315-SNF WWTP EA-TM1 Design Basis_e0 17 

Table 12 Recommended Design Basis for the Proposed South Niagara Falls WWTP 

Parameter Value Basis 
Raw Wastewater Flow 
 Average Day 
 Maximum Day 
 Peak Hour 
 Peak Instantaneous 

 
30 MLD 
76 MLD 
106 MLD 
120 MLD 

Stage 1 Rated Capacity 
99.5 percentile historic 
99.5 percentile historic 
Design basis for Plant Inlet 

 Influent Average Concentration (mg/L) 
 BOD5 

 TSS 
 TP 
 TKN 

 
330 
460 
11 
90 

Average load divided by 
the average flow 

 Influent Average Loading (kg/d) 
 BOD5 

 TSS 
 TP 
 TKN 

 
10,450 
14,570 

350 
2,885 

Typical per capital load 
(Metcalf & Eddy, 2003), 
plus centrate loadings 
from Garner Road, and 
hauled waste 

Influent Peak Month Loading (kg/d) 
 BOD5 

 TSS 
 TP 
 TKN 

 
13,600 
19,000 

500 
3,800 

Typical peak month 
loading factor of 1.3 

Effluent Objective 
 CBOD5 

 TSS 
 TP 
 TAN (May to November) 
 TAN (December to April) 

 
15 mg/L 
15 mg/L 
0.5 mg/L 
6.5 mg/L 
12.0 mg/L 

2020 ACS (Golder) 

Effluent Limit 
 CBOD5 

 TSS 
 TP 
 TAN (May to November) 
 TAN (December to April) 

 
25 mg/L 
25 mg/L 
0,5 mg/L 
8.8 mg/L 
15.0 mg/L 

2020 ACS (Golder) 
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Appendix A 
Design Flow and Loading 
Calculations 
 



Design Flow and Loading Calculations Calculated by: AF

TM No.1 - Design Basis Updated by: MY

South Niagara Falls WWPT Class EA and Conceptual Design, Niagara Region Checked by: TB

Date: Feb 2022

Proposed South Niagara Falls WWTP Design Flows

Parameter
Average Day 

Flow (MLD)

MDF PHF PIF MDF PHF PIF

Existing Service Area 15 3.1 4.1 4.5 47 62 68

New Growth 15 2.0 3.0 3.5 30 45 53

Overall 30 2.6 3.6 4.0 77 107 120

Proposed South Niagara Falls WWTP Loading Projections

Parameter

Tpyical 

Design Per 

Capita Load  

(g/cap/d)
 (1)

Raw Sewage 

Avg. Load 

(kg/d)
 (3)

Garner Road 

Centrate 

Avg. Load 

(kg/d) 
(4)

Hauled 

Waste Avg. 

Load (kg/d) 
(5)

Combined 

Avg. Load 

(kg/d)

Raw Sewage 

Peak Month 

Load (kg/d) 
(7)

Garner Road 

Centrate Peak 

Month Load 

(kg/d) 
(7)

Hauled 

Waste Peak 

Month Load 

(kg/d) 
(7)

Combined 

Peak Month 

Load (kg/d) 
(7)

Raw Sewage 

Conc. (mg/L)

Typical Centrate 

Conc. (mg/L) 
(1)

Typical 

Hauled 

Waste Conc. 

(mg/L) 
(2)

Combined Avg. 

Conc. (mg/L) 
(6) 

BOD5 75 8,100 1,300 1,050 10,450 10,530 1,690 1,370 13,600 270 750 7,000 330

TSS 90 9,720 2,600 2,250 14,570 12,640 3,380 2,930 19,000 324 1,500 15,000 460

TP 2.0 220 90 40 350 290 120 50 500 7 50 250 11

TKN 13.0 1,400 1,380 105 2,885 1,820 1,790 140 3,800 47 800 700 90

Notes: 

(1) Metcalf & Eddy (2003).

(2) Table 3‐8 US EPA Handbook ‐ Septage Treatment and Disposal, 1984

(3) Based on Population Projections

    Existing Service Area Equivalent Population 53,000 person

    New Growth Equivalent Population 55,000 person

   Total Equivalent Population 108,000 person

(4) Based on Projected Centrate flow 1.73 MLD

(5) Based on Projected Hauled Waste flow 0.15 MLD

(6) Based on Combined avg. Load and Flow 31.88 MLD

(7) Based on Typical Peak Loading Factor 1.3

Note: (1)    Peak factors for existing service area based on historical data for a combined sewer system; Peak factors for new growth based on typical peaking factors for 

a separate sewer system.

Peak Factor 
(1) Peak Flow (MLD)
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1 Introduction 

1.1 Background 
The Regional Municipality of Niagara (Niagara Region) completed a Water and Wastewater 
Master Servicing Plan (Master Plan) in 2017 that provided a long-term planning strategy to 
address the water and wastewater system needs to the year 2041 (GM BluePlan, 2017). The 
Master Plan recommended a combination of solutions for meeting future needs, including 
improving the existing sewage collection systems, and construction of a new wastewater 
treatment plant (named South Niagara Falls WWTP) to service growth in south Niagara Falls in 
two stages:  

• Stage 1: Provide a capacity of 30 megaliters per day (MLD), including approximately 15 
MLD from the existing Niagara Falls WWTP, which currently services the existing developed 
South Niagara Falls area, and approximately 15 MLD from new growth in that area;  

• Stage 2: Provide a capacity increase to 60 MLD to accommodate future servicing to full 
build-out capacity.  

The 2017 Master Plan was completed under the Environmental Assessment Act in accordance 
with Phases 1 and 2 of Municipal Class Environmental Assessment (EA) requirements (2000, 
as amended in 2007, 2011 and 2015). The Master Plan concluded that a Schedule “C” Class EA 
study is required to address Phases 3 and 4 requirements of the Municipal Class EA planning 
process.  

GM BluePlan, in association with CIMA+, has been retained by the Region to complete the 
Schedule “C” Class EA study and Conceptual Design for the proposed South Niagara Falls 
WWTP (SNF WWTP).  The Class EA study will present development and evaluation of 
alternative design concepts for the preferred solution including their associated environmental 
impacts and proposed mitigation measures. 

This technical memorandum (TM No. 2) has been prepared to develop and evaluate alternative 
design concepts for the proposed SNF WWTP.  The purpose is to provide the treatment process 
unit selection of the facility. 

1.2 Purpose of TM No. 2 
The purpose of TM No. 2 is to: 

• Identify and develop a long list of treatment technology alternatives for each unit process of 
both liquid and solids trains 

• Provide screening of long-list alternatives to produce a short list of technology alternatives 
for further evaluation 

• Evaluate the short-listed alternatives based on a set of evaluation criteria 
• Recommend preferred treatment technology alternatives for each unit process 
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2 Design Basis 
This section provides a summary of design basis for the evaluation of all the treatment 
technology alternatives for the proposed SNF WWTP, as developed in TM No. 1 – Design Basis. 

2.1 Design Flows  
Table 1 summarizes the proposed design average and peak flows for the proposed SNF WWTP. 

Table 1 Proposed Design Flows for the SNF WWTP 

Design Parameter New Plant Peaking Factor 

Average Day Flow (ADF) 30 MLD - 

Maximum Month Flow (MMF) 40 MLD 1.3 

Maximum Day Flow (MDF) 76 MLD 2.5 

Peak Hourly Flow (PHF) 106 MLD 3.5 

Peak Instantaneous Flow (PIF) 120 MLD 4.0 

2.2 Design Loadings 
The design of the SNF WWTP will be based on the combined raw sewage, centrate flows from 
the Garner Road Biosolids Facility, and hauled waste. The plant will accommodate the 
incremental hydraulic, solids, and organic and nutrient loads imposed from the external recycle 
stream on the plant. A plant-wide specific mass balance will be developed for the preferred 
treatment train as part of the Conceptual Design.   

The existing Niagara Falls WWTP historical flow and loading data from 2017 to 2020, along with 
the Garner Road Biosolids Facility historical centrate data and typical hauled waste 
concentrations, were reviewed and statistically analyzed in TM No. 1 to develop the design 
basis for the proposed SNF WWTP. The recommended design influent loadings for biochemical 
oxygen demand (BOD5), total suspended solids (TSS), total phosphorus (TP) and total Kjeldahl 
nitrogen (TKN) are summarized in Table 2. 

Table 2 Recommended Design Loadings for the SNF WWTP 

Parameter Value Basis 

Influent Average Concentration (mg/L) 
 BOD5 
 TSS 
 TP 
 TKN 

 
330 
460 
11 
90 

 
Average load divided by 
the average flow 
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Parameter Value Basis 

 Influent Average Loading (kg/d) 
 BOD5 
 TSS 
 TP 
 TKN 

 
10,450 
14,570 

350 
2,885 

Typical per capital load 
(Metcalf & Eddy, 2003), 
plus centrate loadings 
from Garner Road 
Biosolids Facility, and 
hauled waste 

Influent Peak Month Loading (kg/d) 
 BOD5 
 TSS 
 TP 
 TKN 

 
13,600 
19,000 

500 
3,800 

Typical peak month 
loading factor of 1.3 

2.3 Effluent Criteria 
As part of the Class EA process, an Assimilative Capacity Study (ACS) has recently completed 
to develop effluent criteria of the proposed South Niagara Falls WWTP which will discharge to 
Chippewa Creek.  The recommended effluent criteria are presented in Table 3. The new plant 
will have the following requirements: 
• Year-round nitrification, to achieve non-toxicity effluent with respect to ammonia, with the 

current objective as 0.1 mg/L of un-ionized ammonia; 
• Non-toxicity effluent with respect to chlorine residual. 

Table 3 Design Effluent Objectives and Limits for the SNF WWTP 

Parameters Effluent Objectives (mg/L) (1) Effluent Limits (mg/L) (1) 

Carbonaceous Biochemical 
Oxygen Demand (CBOD5) 15 25 

TSS 15 25 
TP 0.5 0.75 
Total Ammonia Nitrogen (TAN) 
      May to October 
      November to April 

 
6.5 
12.0 

 
8.8 
15.0 

E. Coli (CFU/ 100 mL) (2) 200 200 
Notes: 

(1) Based on monthly average concentrations. 
(2) Based on monthly geometric mean. 

It is important to note that based on the results of the ACS, tertiary treatment will not be 
required. The effluent phosphorous concentrations produced by the secondary treatment 
alternatives will satisfy the Provincial Water Quality Objectives (PWQO's) and the Ministry of the 
Environment and Conservation Parks (MECP) requirements for discharge to the receiving water 
(i.e. Chippewa Creek). 
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3 Wastewater Treatment Alternatives 

3.1 Overview 
This section presents the following: 

• Identification and development of a number of potentially beneficial long-list technology 
alternatives for both liquid and solids trains that could be implemented at the proposed 
SNF WWTP. 

• Development of a short-list of the most attractive technology alternatives for the SNF 
WWTP for further evaluation. 

3.2   Long List of Treatment Technologies 
The following factors were considered for the identification of the long-list alternatives: 

• Flexible and adaptable to changing regulations 
• Reliable and proven over the full range of flow and loading conditions 
• Simplify long term O&M 
• Minimize energy 
• Minimize odours 

Table 4 provides a long list of wastewater treatment technologies identified for both the liquid 
and solids trains for the SNF WWTP. 

Table 4 Summary of Long List Treatment Technologies 

Unit Process Long List Technologies Function 

Screening • Mechanically Cleaned Screens (6 
mm) 

Protects the downstream equipment by 
removing large debris, assists in 
maximizing the associated treatment 
efficiency, and minimizes downstream 
operational and maintenance issues. 

Grit 
Removal 

• Vortex Grit Removal 
• Aerated Grit Removal 

Physically removes heavy, abrasive, 
inorganic solids from screened 
wastewater, to protect the downstream 
equipment from excessive wear, reduce 
deposit formation in pipes and basins, 
and reduce solids handling. 

Primary 
Treatment 

• Conventional Primary Clarifiers 
with Separate WAS Thickening 

• Conventional Primary Clarifiers 
with Co-thickening 

Primary treatment reduces the load on 
the downstream biological treatment 
system by removing TSS and BOD5

 and 
reduce energy consumption. 
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The following sections provide a general description of each technology, why it is applicable for 
the Region’s SNF WWTP, how it works, and critical implementation considerations that may 
impact its applicability. 

3.2.1 Screening  

A robust and reliable headworks facility is one of the most important unit processes from a 
hydraulic perspective (flooding risk) and long-term operation and maintenance (O&M) costs. 
There are several common types of mechanically cleaned screens including: 

• Spiral Perforated Screen 
• Multi-Rake Bar Screen 
• Step Screen 
• Travelling Perforated Plate Screen 

Among these screens, multi-rake bar screen and step screen are on the Region’s Approved 
Product and Equipment List. As such, only these listed types of screens are described below. 
 

Secondary 
Treatment 

• Conventional Activated Sludge 
(CAS) 

• Moving Bed Biofilm Reactor 
(MBBR) 

• Biological Aerated Filter (BAF) 
• Biological Nutrient Removal 

(BNR) 
• Aerobic Granular Sludge (AGS) 
• Membrane Aerated Biofilm 

Reactor (MABR) 

Removes BOD5, TSS, suspended and 
non-settleable colloidal solids, nitrogen, 
and phosphorous from the wastewater to 
below acceptable effluent limits. 

Disinfection • Chlorination/Dechlorination 
• UV Disinfection 
• Peracetic acid (PAA) 

Protects public safety by killing and 
inactivating pathogens in treated water. 
Selection of disinfection technologies 
must also consider impacts on 
disinfection by-products (DBPs) 
formation. 

WAS 
Thickening 

• Separate WAS thickening 
• WAS Co-thickening 

Reduce sludge volume prior to 
stabilization and/or dewatering, and final 
disposal. 

Digestion • Anaerobic Digestion Provides pathogen reduction, vector 
attraction reduction, and solids reduction 
of biosolids prior to final disposal. 
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3.2.1.1 Multi-rake Bar Screen 

Multi-rake bar screen is a mechanically cleaned bar screen. The screen consists of a stationary 
bar rack and multiple rakes mounted on the chain in front of the screen, as shown in Figure 1. 
The installation angle of the multi-rake bar screen can be vertical or at an inclination angle down 
to 70 degrees. Installing screens at a slight angle provides benefits as follows and is 
recommended for any new installation: 

• Increased screen surface area and hydraulic capacity 
• The incline helps rakes carry greater amounts of debris to the surface without the debris 

falling off the front face of the rake with a vertical (90 degree) installation. This is especially 
important for screens installed in deep channels and combined sewers which can see 
significant variations in the screenings and grit volume.  

 

Figure 1 Multi-Rake Bar Screen (Courtesy of Veolia) 

The multi-rake bar screen would normally discharge to a separate washer-compactor conveyor 
leading to the disposal bin.  A key advantage of this configuration is that the screen can function 
even if the washer-compactor is out-of-service by removing the washer-compactor and dropping 
screenings directly into a bin.   

A summary of the advantages and disadvantages of multi-rake bar screens are summarized in 
Table 5. 
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Table 5 Summary of Advantages and Disadvantages of Multi-Rake Bar Screen 

Advantages Disadvantages 

• Proven technology 
• Rapid cleaning in event of storm 
• Self-cleaning, no wash water or brush 

required  
• Low maintenance, no lubrication necessary 
• Low profile above channel floor 
• High screenings loads 
• Can operate independent of 

washer/compactor 

• Slightly lower screenings capture rate 
(single dimensional) compared to 
perforated plate 

• High settling risk upstream depending on 
channel velocities.  May require intermittent 
channel aeration. 

• Bearing below water level (reduced risk with 
recent technology advancements) 

3.2.1.2 Step Screen 

The step screen mechanism consists of a rake assembly that penetrates the screen from 
behind, and gradually elevates debris that is accumulated on the screen upwards toward the 
discharge. 

This fine screen is comprised of bar spacing to provide the screening. For the step screen, the 
debris settles on the steps of the screen. The lifting lamella bars penetrate the screen from 
behind and lift the accumulated debris up towards the next step. This procedure continues until 
the debris is discarded over the top step. The lifting bars run in a circular motion in order to 
perform the lift, and beyond the bar assembly, does not have submerged moving parts. 

A diagram of the lifting mechanism is shown in Figure 2 below. 

 

Figure 2 Step Screen Lifting Motion (Courtesy of Huber) 
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Some of the key considerations for a fine step screen include: 

• Guides below the water level can increase maintenance due to grit abrasion/wear;  
• Cleaning cycles are rapid as each movement cleans the entire screen face 
• Similar screenings removal efficiency as bar screens. 
• Cleaning of the entire screen face results in uniformly low channel velocity allowing for grit 

settlement upstream of the screen.  In some installations, this results in increased wear and 
maintenance. 

• Does not require any brushes or fluidizing water for cleaning. 

A summary of the advantages and disadvantages of step screens are summarized in Table 6. 

Table 6 Summary of Advantages and Disadvantages of Step Screen 

Advantages Disadvantages 

• Proven technology 
• Easy tip out 
• Self-cleaning, no wash water or brush 

required  
• Low profile above channel floor 
• High screenings loads 
• Can operate independent of 

washer/compactor 

• Screen inclination of 50% requires the 
greatest dedicated area for the screens. 

• Increased maintenance/wear risk with grit 
settlement in front of screen with wide range 
of plant flows 

To provide the greatest flexibility to the Region, the conceptual design will be based on step 
screen technology since step screens require the greatest channel area. The preferred 
screening technology can be confirmed during detailed design.  

3.2.2 Grit Removal 

Two alternative treatment technologies were considered for grit removal: 

• Aerated grit removal 

• Vortex grit removal 

3.2.2.1 Aerated Grit Removal 

An aerated grit removal system consists of aerated grit chambers. In an aerated grit chamber, 
air is introduced along one side of a rectangular tank to create a spiral flow pattern 
perpendicular to the flow through the tank. The heavier grit particles that have higher settling 
velocities settle to the bottom of the tank. Lighter, principally organic, particles remain in 
suspension and pass through the tank. The velocity of roll or agitation governs the size of 
particles of a given specific gravity that will be removed.  
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Grit is removed using a conveyor in the bottom of the tank to feed an external grit slurry pump.   
The grit slurry is pumped to a grit classifier to separate the grit / water slurry.   

A summary of advantages and disadvantages of aerated grit removal is presented in Table 7. 

Table 7 Summary of Advantages and Disadvantages of Aerated Grit Removal 

Advantages Disadvantages 

• Proven technology 
• Exhibits consistent removal efficiency over 

a wide flow range. 
• Better removal efficiency over vortex grit for 

systems with heavy grit load  

• Moderate energy requirements (due to 
aeration) 

• Higher maintenance for grit conveyance 
equipment 

• Higher odour release potential with an 
agitated surface 

• Larger footprint 

3.2.2.2 Vortex Grit Removal 

A vortex type grit chamber operates on a similar principal as an aerated grit chamber utilizing a 
cylindrical tank, which is designed to create a vortex flow pattern. In order to achieve this, 
wastewater has to enter the chamber tangentially and as such a centrifugal force will ensure 
that the grit is settled out. Vortex grit removal is installed in a channel with a narrower inlet and 
wider outlet. A motorized impeller is used to maintain the centrifugal force over a wider range of 
flow conditions. Grit is removed from the bottom of the tank either by means of grit pumps or 
airlift pumps to a grit classifier. Figure 3 shows an example of vortex grit chamber. 

 

 

Figure 3 Typical Vortex Grit Chamber (Courtesy of Veolia) 

A summary of advantages and disadvantages of aerated grit removal is provided in Table 8.  
Capital costs are comparable for both aerated grit removal and vortex grit removal systems.   
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Table 8 Summary of Advantages and Disadvantages of Vortex Grit Removal 

Advantages Disadvantages 

• Proven technology 
• Smaller space requirements 
• Reduced odour potential 
• Lowest energy cost 
• There is no submerged bearings or parts 

requiring maintenance.  Simplified 
conveyance 

• Small footprint 
• Low headloss 

• The grit sump can be more prone to 
plugging in plants with extreme grit loads 
(i.e., combined sewer systems).  Not 
expected to be a concern at SNF WWTP 
due to separate system and majority of flow 
pumped to plant.   

The Region completed a preliminary assessment of the grit removal systems in all the Region’s 
WWTP in November 2020. The purpose of the assessment was to investigate grit removal 
performance issues at the Fort Erie WWTP by comparing grit removal at the facility to 
performance of other plants owned by the Region. One of the outcomes of the study was that 
aerated grit systems had generally better removal rate of the smaller particles compared to 
vortex grit systems in the Region.  

Aerated grit removal is recommended for the SNF WWTP headworks due to the following key 
advantages: 

• On the Region’s Approved Product and Equipment List. 
• Similar capital costs to vortex grit removal. 
• Maximizes grit removal. 
• Exhibits consistent removal efficiency over a wide flow range. 

3.2.3 Primary Treatment 

Primary treatment is generally used to remove readily settleable solids and floating materials 
from the flow stream. The main objective of primary treatment is to reduce the load on the 
downstream biological treatment system and to provide a high energy value sludge that can 
increase energy production through digestion.  Primary clarifiers typically remove 50 to 70 
percent of TSS, 25 to 40 percent of BOD, and 10 to 20 percent TKN. By decreasing the 
biological load on the downstream biological treatment process, the aeration costs for the 
biological treatment process are also reduced. Primary clarification can also enhance biological 
phosphorous removal through the use of raw sludge fermenters to produce volatile fatty acids 
(VFAs).  

The primary sludge produced in the primary clarifiers provides readily available biomass for 
digestion. Anaerobic digestion is the most applicable digestion process for primary sludge, 
which has a high methane gas yield and can produce clean energy while reducing the aeration 
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requirement for the biological process. Also, primary sludge improves dewaterability of digested 
sludge when compared to waste activated sludge alone.  

Due to the size of the facility, primary treatment is recommended for all secondary technology 
trains for the proposed SNF WWTP to:  

• Reduce energy, as primary treatment provides substantial BOD and TSS removal, thus 
reducing the load on the downstream biological treatment processes. 

• Maximize carbon capture 
• Allow potential for energy recovery in solids management, as the primary sludge produced 

provides readily available biomass for anaerobic digestion. 
• Provide flexibility for dual point chemical addition for improved phosphorus removal. 
 
Two alternative technologies were considered for primary treatment: 

• Alternative 1: Conventional Primary Clarifiers with Separate WAS Thickening 
• Alternative 2: Conventional Primary Clarifiers with WAS Co-thickening 

These alternatives will be based on conventional primary treatment, with provision made for 
chemical enhanced primary treatment (CEPT) for either option.   

3.2.3.1 Conventional Primary Clarifiers with WAS Co-Thickening 

For this alternative, sludge from the secondary treatment process would be co-thickened in the 
primary clarifiers and blended with primary sludge to digestion. 

Co-thickening is mostly done in smaller facilities where they can reduce the number of 
mechanical equipment components.  The practice of WAS co-thickening reduces primary 
clarifier capacity and commonly results in a more dilute sludge feed to the anaerobic digesters.   

A summary of advantages and disadvantages of WAS co-thickening is provided in Table 9.   

Table 9 Summary of Advantages and Disadvantages of WAS Co-thickening 

Advantage Disadvantage 

• Simple operation and minimal monitoring 
required 

• Reduced equipment (no thickening unit, 
WAS Feed, polymer. TWAS feed) 

 

• Significantly larger primary clarifiers.  
Increased odour potential with larger 
surface area. 

• This practice reduces primary clarifier 
capacity and results in a more dilute 
sludge feed to the anaerobic digesters. A 
larger sludge digestion and storage 
capacity would be required to handle the 
design flow. 

• Reduced site capacity. 
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3.2.3.2 Conventional Primary Clarifiers with Separate WAS Thickening 

For this alternative, instead of WAS being co-thickened in primary clarifiers, sludge from the 
secondary treatment process would be thickened separately and blended with primary sludge to 
digestion. 

With the provision of separate WAS thickening, the primary clarifiers can operate at a higher 
surface overflow rate (i.e., MECP Design Guideline peak day surface overflow rate (SOR) 
increased to 60-80 m3/m2/d from 50-60 m3/m2/d), which will result in an increase in significantly 
smaller primary clarifiers as compared to the WAS co-thickening option. This option will also 
reduce the downstream anaerobic digestion and sludge haulage, through the reduction of 
sludge volume.   

The primary disadvantage of separate WAS thickening is the need to operate mechanical 
thickening equipment.   

A summary of advantages and disadvantages of Separate WAS thickening is provided in Table 
10.   

Table 10 Summary of Advantages and Disadvantages of Separate WAS Thickening 

Advantage Disadvantage 

• Reduce downstream sludge digestion and 
storage capacity requirements, through 
feed sludge volume reduction 

• Less potential for primary treatment odour 
generation. 

• Lowest life-cycle cost with smaller primary 
clarifiers, anaerobic digesters and reduced 
sludge transport costs.   

• New process to operate and maintain 
adding complexity to operations 

• Requires polymer addition to improve 
solids and liquid separation during WAS 
thickening process. 

3.2.4 Secondary Treatment 

The following technology alternatives were considered for secondary treatment for the SNF 
WWTP: 

• Conventional Activated Sludge (CAS) 

• Moving Bed Biofilm Reactor (MBBR) 

• Biological Aerated Filter (BAF) 

• Biological Nutrient Removal (BNR) 

• Aerobic Granular Sludge (AGS) 

• Membrane Aerated Biofilm Reactor (MABR) 
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3.2.4.1 Conventional Activated Sludge (CAS) 

Conventional activated sludge (CAS) process consists of aeration tanks followed by secondary 
clarifiers.  Microorganisms are maintained in suspension by aeration and mixed for effective 
contact with the influent (i.e., substrate) and dissolved oxygen (DO).  Air is typically used as an 
oxygen source and it is common to supply it to the basin by diffusers; although other aeration 
systems can be used.    

Effluent from the basin passes into the secondary clarifier where solids and microorganisms are 
settled out and returned to the aeration basin.  Excess sludge is wasted from the system and 
generally further processed on-site.  The returned solids are sent back to the head of the 
aeration basin to maintain the microbial concentration.  This helps control solids retention time 
(SRT) independent of hydraulic retention time (HRT); thus, minimizing reactor volumes.  Figure 
4 shows a simplified process flow diagram for a typical CAS process. 

 

Figure 4 Typical CAS Process Flow Diagram 

A summary of the advantages and disadvantages of the CAS process is provided in Table 11. 

Table 11 Summary of Advantages and Disadvantages of CAS Technology 

Advantages Disadvantages 

• Proven, robust treatment process with 
long history of application in similar 
climates 

• Low operational complexity 
• Flexible process with potential for 

advancing new technologies (i.e. aerobic 
granular sludge) 

• Lowest capital and life cycle cost (LCC) 

• Process performance can be limited by 
sludge settleability 

• Relatively large footprint 
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The CAS has been widely used in the wastewater treatment facilities in Ontario and world-wide. 
It is the most common wastewater treatment technology. 

3.2.4.2 Moving Bed Biofilm Reactor (MBBR)  

The moving bed biofilm reactor (MBBR) process consists of an aeration basin filled with 
suspended media and a secondary clarifier. The process utilizes an inert carrier to support 
biomass growth and is essentially a high rate fixed film system.   

This high rate process relies on the development of biofilm on small, lightweight, rigid plastic 
carrier media that fill the aeration tank and are kept in suspension by medium bubble diffusers 
and/or mixing.  The plastic carrier elements have a high specific surface area for attached 
biomass growth, allowing for a more compact system compared to CAS.  Screens are required 
within the tanks for media retention.  When the media is used in conjunction with a CAS system 
(i.e., with mixed liquor recycle), the process is commonly termed Integrated Fixed Film Activated 
Sludge (IFAS).    

The MBBR process does not require backwashing.  Aeration tank effluent is clarified in a 
secondary clarifier, from which there is no recirculation of separated biomass.  This results in a 
considerably lower solids loading rate on the secondary clarifiers relative to suspended growth 
systems. However, the settleability of the solids from the MBBR process is typically poorer than 
other CAS processes and can require polymer to aid in the settling of pin flocs.  

Due to elimination of return activated sludge (RAS) cycle in an MBBR system, some operation 
costs may be saved as a result of the reduction in pumping requirements; however, these 
savings are offset by the increased aeration requirements due to the lower oxygen transfer 
efficiency of medium bubble aeration and higher DO operating set-point. 

Figure 5 shows a simplified process flow diagram for a typical MBBR/IFAS process. 
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Figure 5 Typical MBBR/IFAS Process Flow Diagram  

A summary of the advantages and disadvantages of the MBBR process is provided in Table 12. 

Table 12 Summary of Advantages and Disadvantages of MBBR Technology 

Advantages Disadvantages 

• Compatible with existing Niagara systems 
• Low operational complexity 
• Smaller footprint than CAS 
• Less susceptible to washout during peak 

wet weather flows 

• High energy costs 
• Sludge can possess poor settling 

characteristics 
• Little control over effluent quality under 

varying environmental conditions 

There has been limited full-scale applications of MBBR in Ontario. The Region is currently 
considering this technology for the upgrade of the existing Niagara Falls WWTP. The process 
has demonstrated the ability to achieve good removal of BOD5 and nitrification even under the 
extreme winter climate. 

3.2.4.3 Biological Aerated Filter (BAF) 

Biological aerated filters (BAF) are high rate proprietary biological treatment process that uses 
an attached growth configuration to treat wastewater without requiring secondary clarification. 
The process consists of a biological reactor filled with 2 to 5 m media bed, which serves as both 
a filter and a surface area for biological activity.  

The BAF process can be configured for carbon removal, nitrification, denitrification and chemical 
phosphorus removal. The most commonly used BAF process in Ontario is the BioStyr® process 
from Veolia.  The BAF process is very much dependent on influent TSS, BOD and ammonia 
concentrations and generally requires a high-quality primary treatment. The process is 
periodically taken off-line for backwashing with BAF treated effluent. 

The BAF process is compact (i.e., volumetric loading rates of up to an order of magnitude 
greater than with biotrickling filters), due to concentrated biomass and the combined function of 
biological treatment and solids separation within a single reactor.  Their modular design is an 
advantage for future capacity upgrades for the case of the SNF WWTP.   

Figure 6 shows a simplified process flow diagram for a typical BAF process. 
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Figure 6 Typical BAF Process Flow Diagram  

A summary of the advantages and disadvantages of the BAF technology is provided in Table 13. 

Table 13 Summary of Advantages and Disadvantages of BAF Technology 

Advantages Disadvantages 

• Smaller footprint than CAS 
• May be fully automated, reducing O&M 

costs 
• Flexible operation 
• Modular design – relatively simple 

capacity upgrades 

• Complex mechanical and electrical 
control systems 

• Higher headloss due to inlet screening 
and filters which will likely require an 
intermediate pumping station assuming 
upstream primary clarifiers will be 
founded on competent soil  

• Higher ammonia concentration likely to 
require 2-stage treatment 

There are some BAF applications in Ontario, including the Thunder Bay WWTP and plants that 
were recently upgraded from primary treatment to secondary treatment with limited footprint 
available and/or poor geotechnical conditions (i.e., rock excavation) such as the Owen Sound 
and Kingston WWTPs. 

3.2.4.4 Biological Nutrient Removal (BNR) 

Biological nutrient removal (BNR) processes are a modification of the CAS process to provide 
biological nitrogen and/or phosphorus removal. This is achieved through a three-stage process 
using Anaerobic/Anoxic/Aerobic to promote organisms that remove additional phosphorus 
biologically.     

The inclusion of anaerobic zones, which are zones where dissolved oxygen and nitrate are 
absent, allows for the selection and growth of phosphorus-accumulating organisms (PAOs), 
which provide biological phosphorus removal. Effluent phosphorous concentrations produced 
are equivalent to other secondary treatment processes. 
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Biological phosphorus removal can reduce or eliminate the use of chemical for phosphorus 
removal. A disadvantage of the BNR plants is that they require larger bioreactor volume and 
footprint than plants designed only for nitrification and operation is less familiar to operations 
staff in Ontario. 

Figure 7 shows a simplified process flow diagram for a typical BNR process. 

 

Figure 7 Typical BNR Process Flow Diagram 

A summary of the advantages and disadvantages of the BNR technology is provided in Table 
14. 

Table 14 Summary of Advantages and Disadvantages of BNR Technology 

Advantages Disadvantages 

• Low chemical consumption for 
phosphorus removal 

• Lowest biosolids volume generated  
• Lower chemical costs (reduced chemical 

for phosphorous removal) 

• Higher land requirement (additional 
biological tanks for nutrient removal) 
compared to CAS 

• More complex operating requirements  
• May require chemical addition, 

specifically on recycle streams, to meet 
low TP effluent limits. 
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3.2.4.5 Granular Sludge / Ballasted Flocculation 

Aerobic Granular Sludge (AGS) process is an advanced technology for biological wastewater 
treatment based on the sequencing batch reactor (SBR) system, using the advantages of the 
aerobic granular biomass. Bacteria grow in a natural way in compact granules instead of flocs, 
providing better settleability characteristics. There is on-going research to develop aerobic 
granular sludge technology for continuous flow activated sludge systems.  

To develop the granules, aerobic, anoxic and aerobic phases of the SBR process occur within 
the same tank.  Figure 8 shows the microscopic images of conventional activated sludge and 
aerobic granular sludge. 

 

Figure 8 Microscopic Images CAS (left) and AGS (right) 

Granular sludge process research and application has primarily used a SBR configuration (US 
EPA, 2013). A similar process has recently been developed for a continuous flow configuration 
(Caprariu, 2017) that requires the addition of an inert carrier media (ballast) for biomass 
attachment. As a result, the content of biomass in the aeration tanks and solids loading rate 
(SLR) to the clarifiers can be increased significantly.  Plant re-rating through addition of AGS 
technology as it matures for continuous flow applications is possible in the future.   

One vendor was reviewed in this memo which is based on MIMICS® (granules) and S:Select® 
(the process), represented locally by ETA. 

The granules have diameter of less than 1 mm, which act as a colonization surface for the 
biomass. The MIMIC® granules are separated from WAS by hydrocyclones and recycled back to 
the aeration tank. The sheared biomass, as dilute WAS, with concentrations slightly higher than 
the aeration tank MLSS is conveyed to sludge treatment facilities. Figure 9 shows an example 
of S:Select® Hydrocyclones. 
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Figure 9 Select® Hydrocyclones and Recycle System (ETA) 

The improvements to activated sludge resulting from this technology include: 

• High settling velocity of sludge  

• Small footprint requirement and provides high capacity increase (by factor of 2 to 3) as an 
add-on to conventional process.  

The main drawback of this technology is risk of inert media being carried over in the effluent 
and/or sludge streams.  However, there is significant on-going research to produce granules 
without the need for inert media. 

A simplified process flow diagram of the granular sludge process would be the same as that of 
the CAS as shown in Figure 4. A summary of the advantages and disadvantages of the AGS 
technology is provided in Table 15. 

Table 15 Summary of Advantages and Disadvantages of Granular Sludge Technology 

Advantages Disadvantages 

• Smaller footprint 
• Simultaneous nitrification/denitrification 

and lower energy due to operating regime  

• Developing technology – limited full-scale 
application in North America; but a 
number of plants using batch technology 
worldwide 

• May require pilot testing prior to full-scale 
implementation and MECP approval 

The granular sludge technology is considered an emerging technology. Currently, there are over 
30 full-scale installations in either construction or operation in other parts of world, but none 
operating in Ontario or Canada. As a result, MECP approval without site specific pilot testing will 
be challenging. 
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3.2.4.6 Membrane Aerated Biofilm Reactor (MABR) 

The Membrane Aerated Biofilm Reactor (MABR) process employs a gas transfer membrane to 
deliver oxygen to a biofilm that grows on the surface of a membrane. The technology is being 
evaluated in some installations for its potential to increase existing treatment capacity by 
providing nitrification in a smaller tank volume than that required for conventional treatment. 
This effectively expands the capacity of the existing treatment plant, without the need to 
construct additional infrastructure. Figure 10 shows MABR operating principles. 

 

Figure 10 MABR Operation Principle (Courtesy of Suez) 

A significant benefit of the MABR technology is the potential to reduce the energy consumption 
required for aeration by up to 30% compared to the current conventional treatment process. The 
significant energy savings for MABRs result from the delivery of oxygen at an efficiency up to 
four times greater than fine bubble aeration. 

Nutrient removal is also enhanced for the MABR technology as the biomass inventory is 
increased by supplementing a suspended growth system with attached growth and enabling 
simultaneous nitrification and denitrification in the existing tank footprint.  

A summary of the advantages and disadvantages of the MABR technology is provided in Table 
16. 
 
Table 16 Summary of Advantages and Disadvantages of MABR Technology  

Advantages Disadvantages 

• Smaller Footprint 
• Reduced energy (very efficient, lower 

pressure oxygen transfer across 
membrane) 

• Simultaneous nitrification/denitrification 
(reduced effluent nitrate) 

• Developing technology – limited full scale 
applications 

• Capital and long-term operating and 
maintenance (O&M) costa not well 
understood  

• MECP approvals may require pilot testing 
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The MABR technology is still considered an emerging technology with limited full-scale 
applications.  In Ontario, the Hespeler WWTP in Waterloo and the North Toronto TP in Toronto 
are currently constructing full-scale installations of MABR technology. 

3.2.5 Disinfection 

The following alternatives were considered for secondary effluent disinfection: 

• Alternative 1: Chlorination/dechlorination. 
• Alternative 2: Ultraviolet (UV) disinfection. 
• Alternative 3: Peracetic acid (PAA). 

These alternatives were described as follows. 

3.2.5.1 Chlorination/Dechlorination 

This alternative would involve disinfection of the secondary effluent using chlorination followed 
by dechlorination.   

Chlorine is added to inactivate pathogens and the residual chlorine is removed so that aquatic 
life in the receiving water are not impacted. The chemical disinfectant typically is supplied as 
liquid chlorine (sodium hypochlorite) or chlorine gas. Sodium hypochlorite is used at most 
Niagara Region WWTPs.   

Dechlorination of the effluent is required to virtually eliminate chlorine residual in the receiver, 
which is toxic to aqua life.  The most commonly used chemical for dechlorination at Niagara 
Region WWTPs is liquid sodium bisulphite. 

One of the benefits of this process is that it can also be used to disinfect any lower quality wet 
weather bypass flows (i.e., secondary bypass).  

Table 17 provides a summary of the advantages and disadvantages of the chlorination and 
dechlorination system. 

Table 17 Summary of Advantages and Disadvantages of Chlorination/Dechlorination System 

Advantages Disadvantages 

• Simple maintenance requirements 
• Familiar to Region staff 
• Ability to disinfect lower quality 

wastewaters 
• Cost comparable with UV system 

 

• Health & safety risk with handling 
chemicals 

• Some traffic impacts for chemical delivery 

Chlorination/dechlorination has been widely used across Ontario and is accepted by MECP.    
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3.2.5.2 UV Disinfection 

This option would involve using ultraviolet (UV) irradiation to disinfect the secondary effluent 
(and any secondary treatment bypass flow - i.e. primary effluent).  

UV disinfection process uses energy from mercury arc lamps to destroy or inactivate cells of 
bacteria and viruses.  The UV disinfection process can be accomplished in either a closed 
vessel or open channel reactor, although the majority of wastewater installations are open 
channel. UV light can be produced by low-pressure or medium-pressure.  Most newer 
installations are low-pressure using high-intensity lamps reducing energy and footprint 
requirements.   The use of UV light as a disinfectant does not create any DBP formation and no 
in-stream chemicals are required to achieve primary disinfection. 

The UV process has a relatively high electrical power consumption that can contribute to higher 
O&M costs.  UV disinfection of lower quality wet weather bypass streams can require 
significantly more lamps and energy.   

Table 18 provides a summary of the advantages and disadvantages of the UV disinfection 
system. 

Table 18 Summary of Advantages and Disadvantages of UV Disinfection System 

Advantages Disadvantages 

• Non-toxic effluent 
• Reduced chemical handling with 

associated risks 

• High energy cost 
• Requires replacement and maintenance of 

lamps 
• Less effective at disinfecting lower quality 

wet weather bypass flow 

The UV disinfection method has become common in municipal wastewater treatment over the 
past 30 years and is gaining more and more popularity in recent years. Some of the significant 
factors that have attributed to the growing popularity of UV radiation are: 

• Increasing awareness of the impact of chlorine and chlorinated compounds on the 
environment; and 

• Improvements in UV systems technology and equipment, resulting in a fewer lamps and 
improved efficiency. 

3.2.5.3 Peracetic Acid (PAA) 

Peracetic acid (PAA) is a very strong oxidizer and is commercially available as a liquid diluted 
with acetic acid, hydrogen peroxide and water. PAA has a broad spectrum of antimicrobial 
activity (effective at killing bacteria, fungus, and spores), as such it is a good secondary effluent 
disinfectant and eliminates the presence of residual chlorine.  A contact time of 15 to 18 minutes 
is typically needed at average flow conditions and 8 to 10 minutes at peak flow. Even though 
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PAA is more environmentally friendly disinfectant, newer research showed that PAA still poses 
some risks and needs to be quenched before discharging to the receiving body.   

Table 19 provides a summary of the advantages and disadvantages of the PAA disinfection 
system. 

Table 19 Summary of Advantages and Disadvantages of PAA Disinfection System 

Advantages Disadvantages 

• Eliminates the presence of residual 
chlorine 

• Lower potential of disinfection by-products 
formation compared to chlorine 
 

• Higher cost when compared to chlorine 
and limited bulk availability 

• Lower efficiency against some viruses and 
parasite compared to chlorine 

• Increase in the effluent organic content, 
enhancing microbial regrowth 

• Relatively new technology 

The PAA technology is considered a new technology Pilot studies/trials were conducted at in 
several Ontario WWTPs, including Ashbridges Bay WWTP, Hespeler WWTP and two WWTPs in 
the Niagara Region. 

Currently in Ontario, there is no official MECP approval guidance for using PAA. As per 
communication with MECP, a DRAFT approval guidance is in process of internal review which 
requires site-specific piloting for each individual plant due to the limited full-scale application 
experience in Ontario.  

3.2.6 WAS Thickening 

Refer to Section 3.2.3 for WAS thickening options for SNF WWTP. 

3.2.7 Digestion 

With primary treatment, anaerobic digestion is recommended for sludge stabilization at the 
proposed SNF facility.  As discussed in Section 3.2.3, the primary sludge produced from primary 
treatment is ideal for anaerobic digestion, as it can provide readily available biomass for 
digestion and has a higher energy production potential (i.e. higher methane gas yield) compared 
to an extended aeration plant that only generates WAS. Anaerobic digestion is a widely used 
sludge stabilization process including several wastewater treatment facilities in the Region. 
Anaerobic digestion involves decomposition of organic matter by microorganisms in the 
absence of oxygen at an elevated temperature for a period of approximately 15 days or more.  
Anaerobic digestion can typically achieve approximately 50 percent destruction of volatile solids 
(VS). Anaerobic digestion can be operated at both mesophilic (29-38 °C) and thermophilic (52 
°C) temperatures; although all of the Region digestion facilities operate in the mesophilic range.  

The anaerobic digestion process converts the sludge into biogas which is rich in methane, and 
leaves the resultant stabilize biosolids. The biosolids from mesophilic digestion are a Class B 
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material that is compatible with the Region’s current biosolids management program that 
includes a feedstock for fertilizer production (by a third party) and seasonal beneficial re-use on 
agricultural land.  Most installations use the biogas to power boilers for process and plant 
heating needs.  The biogas can also be used to generate electricity and heat (combined heat 
and power or CHP) or purified to renewable natural gas for injection to the utility grid.   

Table 20 provides a summary of the advantages and disadvantages of anaerobic digestion. 

Table 20 Summary of Advantages and Disadvantages of anaerobic digestion 

Advantages Disadvantages 

• Increased volatile solids reduction when 
compared to conventional aerobic 
digestion; 

• Low life cycle costs, 
• Lower tank volume required compared to 

aerobic digestion; 
• Process generates methane, a renewable 

energy source; and 
• Higher volatile solids reduction. 

• Potential for odor and foam formation; 
• Relatively high capital cost; 
• Supernatant has high ammonia 

concentrations, impacting liquid treatment 
process; and 

• Struvite formation potential. 

For the SNF WWTP Phase 1 capacity (30 MLD), dewatering at the nearby Garner Road 
Biosolids facility is recommended.  As the facility capacity continues to grow (to 60 MLD at 
Phase 2), opportunities can be reviewed for construction of a dedicated on-site dewatering and 
truck loading at the SNF WWTP should be considered. 

3.3 Screening of Long List Technologies 
The purpose of screening of long-list alternatives is to produce a short list of technology 
alternatives for more detailed evaluation. 

3.3.1 Screening Criteria 

In order to determine the most applicable, practical, and beneficial wastewater treatment 
technologies for the proposed SNF WWTP, a set of “must-meet” criteria were developed to 
screen each of the treatment technology alternatives.  If any single criterion was not met for a 
given alternative, then it was not included in the short-list of options to be considered for the 
plant expansion.  In other words, each alternative must meet all screening criteria. The 
screening criteria are presented in Table 21. 
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Table 21 “Must-Meet” Screening Criteria for Short-Listing Alternatives 

Criterion Description 
Track Record to Meet Effluent Requirements Demonstrated track record of ability to 

continuously meet and exceed the proposed 
treatment objectives 

Scalability (two years in similar sized facility) Demonstrated reliability of a successful two-year 
full-scale experience in similar sized facility. 

Staging / phasing Ability to expand to suit housing development's 
growth requirements 

Capital and O&M Costs Have a capital cost commensurate with the 
benefits provided 

3.3.2 Screening of Technologies 

A number of treatment technologies available for each treatment process were identified and 
described in Section 3.2. The long list of primary, secondary, disinfection, WAS thickening and 
digestion treatment technologies are described and screened against the specific screening 
criteria below from Table 22 to Table 27. The screening results are summarized in Table 28. 
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Table 22 Screening of Long List of Treatment Technologies for Preliminary Treatment 

Preliminary Treatment: 
Technology 

Track 
Record Scalability Staging / 

phasing Cost Carry 
Forward? 

Rationale 

Step Screens (6 mm) Yes Yes Yes Yes Yes • This technology is on the Region’s 
Approved Equipment and Product list.  

Aerated Grit Removal Yes Yes Yes No Yes • Higher operational cost than vortex grit 
removal; however better removal 
efficiency 

• This technology is selected due to ability 
to better protect downstream equipment 

Vortex Grit Removal 
 

Yes Yes Yes Yes No • Not selected due to lower grit removal 
efficiency 

 

Table 23 Screening of Long List of Treatment Technologies for Primary Treatment 

Primary Treatment: 
Technology 

Track 
Record Scalability Staging / 

phasing Cost Carry 
Forward? 

Rationale 

Conventional Primary 
Clarifiers with Co-
thickening 

Yes Yes Yes No Yes • This option reduces primary clarifier 
capacity and treatment performance 

• Requires larger capacity of downstream 
sludge digestion and storage processes 

• Simplifies operation 

Conventional Primary 
Clarifiers with Separate 
WAS Thickening 
 

Yes Yes Yes Yes Yes 
(Future) 

• Higher capital cost 
• This option minimizes footprint and 

therefore odour potential 
• More complex operation 
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Table 24 Screening of Long List of Treatment Technologies for Secondary Treatment 

Secondary Treatment: 
Technology 

Track 
Record Scalability Staging / 

phasing Cost Carry 
Forward? 

Rationale 

Conventional Activated 
Sludge (CAS) 

Yes Yes Yes Yes Yes • Proven, robust treatment process  
• Low operational complexity 
• Flexible process with potential for upgrade 

to other types of processes (e.g. BNR, 
AGS and MABR) 

Moving Bed Biofilm 
Reactor (MBBR) 

Yes Yes Yes No No • High operating costs 
• More suited for intensification 
• Requires inlet and outlet screening 

Biological Aerated Filter 
(BAF) 
 

Yes Yes Yes Yes Yes • Smaller footprint than CAS 
• May be fully automated, reducing O&M 

costs 
• Flexible operation 
• Modular design, easier for future upgrade  

BNR Yes Yes Yes Yes Yes • Reduced chemical costs for phosphorus 
removal 

• Reduced aeration energy requirements 

Aerobic Granular 
Sludge (AGS) 

No No Yes Yes No • Does not have demonstrated track record 
• Does not have two-year full-scale 

experience in similar size in Canada 

Membrane Aerated 
Biofilm Reactor (MABR) 

No No Yes Yes No • Does not have demonstrated track record 
• Does not have two-year full-scale 

experience in similar size 
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Table 25 Screening of Long List of Treatment Technologies for Disinfection 

Disinfection: 
Technology 

Track 
Record Scalability Staging / 

phasing Cost Carry 
Forward? 

Rationale 

Chlorination/ 
Dechlorination 

Yes Yes Yes Yes Yes • Reliable 
• Cost effective 

UV Disinfection 
 

Yes Yes Yes Yes Yes • No chlorine residual 
• Does not require chemicals handling, and  
• Has proven track record in Ontario at 

plants with similar size 

Peracetic acid (PAA) No No Yes No No • Haven’t demonstrated in full scale. 
• Not viable due to scale and cost 

prohibitive 

 
 

Table 26 Screening of Long List of Treatment Technologies for WAS Thickenings 

WAS Thickenings: 
Technology 

Track 
Record Scalability Staging / 

phasing Cost Carry 
Forward? 

Rationale 

Separate WAS 
thickening  
 

Yes Yes Yes No Yes • This option reduces primary clarifier 
capacity and treatment performance 

• Requires larger capacity of downstream 
sludge digestion and storage processes 

• Overall higher capital costs 

WAS Co-thickening Yes Yes Yes Yes Yes • This option minimizes footprint and 
therefore odour potential 
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Table 27 Screening of Long List of Treatment Technologies for Digestion 

Digestion: 
Technology 

Track 
Record Scalability Staging / 

phasing Cost Carry 
Forward? 

Rationale 

Anaerobic Digestion Yes Yes Yes Yes Yes • Not viable due to scale and 
implementation of upstream primary 
treatment process 

• Potential for energy recovery and 
utilization 
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3.4 Summary 
Table 28 provides a summary of short-list treatment technologies developed. 

Table 28 Summary of Short-listed Treatment Technologies 

Unit Process Short Listed Technologies 
Preliminary 
Treatment 

• Step Screen (6mm) 
• Aerated Grit Removal 

Primary Treatment • Conventional Primary Clarifier with WAS CO Thickening, with 
Provision of CEPT 

Secondary Treatment • Conventional Activated Sludge Process (CAS) 
• Biological Aerated Filters (BAF) 
• Biological Nutrient Removal 

Disinfection • Chlorination/Dechlorination 
• UV Disinfection 

WAS Thickening • Co-thickening in primary clarifier 
• Provision for separate WAS Thickening for Future 

Digestion • Anaerobic Digestion 

Detailed evaluation will be conducted for the following unit processes in Section 4: 

• Secondary treatment 

• Disinfection 
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4 Evaluation of Short List Treatment Technologies 

4.1 Overview 
This section provides a summary of each short-listed alternative for secondary treatment 
(coupled with primary treatment) and disinfection processes, as part of the detailed evaluation: 

• Brief description of each alternatives 
• Preliminary process sizing for each alternative, including tankage volume and site area 

requirements, and 
• High-level capital, operating and maintenance (O&M) and life cycle cost estimates 

4.2 Description of Short-Listed Alternatives 
4.2.1 Secondary Treatment  

The following alternative technologies were considered for the construction of the proposed 
SNF WWTP, to accommodate the Phase 1 rated ADF capacity of 30 MLD: 

• Alternative 1 – Conventional Activated Sludge (CAS) 
• Alternative 2: Biological Aerated Filter (BAF) 
• Alternative 3: Biological Nutrient Removal (BNR) 

4.2.1.1 Alternative 1: Conventional Activated Sludge (CAS) 

This option is based on constructing the new SNF WWTP with a conventional activated sludge 
(CAS) process.  To achieve the required Phase 1 capacity of 30 MLD and to meet the future 
effluent quality requirements, the following work would be required for the CAS process: 

• Construction of two plug flow aeration tanks, with a total volume of approximately 13,400 m3.  
The aeration tanks will be up to 6.0-meter deep with the depth selected depending on 
geotechnical conditions. 

• Construction of two secondary clarifiers with a total surface area of approximately 3,000 m2, 
complete with WAS and RAS pumping.   

A pre-anoxic zone will be is integrated into the aeration tanks.  The anoxic zone provides the 
following advantages: 

• Low capital cost modification (by adding a concrete baffle); 
• Improved sludge settleability, by creating a high F:M zone; and 
• Alkalinity recovery while still meeting effluent ammonia objectives. 

If CAS is the preferred option for the SNF WWTP, additional modelling will be completed during 
the conceptual design to refine unit process sizing.  Phosphorus would be removed through 
metal salt addition. 
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4.2.1.2 Alternative 2: Biological Aerated Filter (BAF) 

This option is based on constructing the new SNF WWTP with a biological aerated filter (BAF) 
process.  The BAF process eliminates the need for the secondary clarifiers but requires 
additional areas for effluent storage and backwash water storage tanks. 

BAF processes can be configured for carbon removal, nitrification, denitrification and chemical 
phosphorus removal. For the purpose of this evaluation, the BioStyr® was considered. To 
provide BOD and ammonia removal, a two-stage configuration consisting of carbonaceous 
tanks (C-BAF) and nitrifying tanks (N-BAF) is recommended. The C-BAF tanks will operate in 
series with N-BAF tanks during average day flow conditions; but will operate in parallel with the 
N-BAF tanks during high wet weather flow conditions.   

To achieve the required Phase 1 capacity of 30 MLD and to meet the future effluent quality 
requirements, the following work would be required for the BAF system: 

• Construction of five (5) C-BAF tanks (4 duty, 1 standby), each 107 m2 with 3.5 to 5.0 meters 
of media. 

• Construction of ten (10) N-BAF tanks (9 duty, 1 standby), each 107 m2 with 3.5 to 5.0 meters 
of media. 

• Installation of primary effluent pumps to convey the primary effluent to the BAF tanks. 
• Installation of screens upstream of the BAF tanks to protect BAF filters. 
• Installation of a secondary effluent/backwash water storage tank and backwash pumps. 

4.2.1.3 Alternative 3: Biological Nutrient Removal (BNR) 

This option is based on constructing the new SNF WWTP with biological nitrogen and 
phosphorus removal. 

To achieve the required Phase 1 capacity of 30 MLD and to meet the future effluent quality 
requirements, the following work would be required for the BNR system: 

• Construction of two plug flow bioreactors, with a total volume of approximately 19,000 m3 
assuming approximately 40% unaerated volume. Each bioreactor will be baffled into three 
separate zones arranged as follows: anaerobic, anoxic and aerobic. Recycle pumps will be 
provided within the bioreactors to allow for internal mixed liquor recycling from the aerobic 
zone to the anoxic zone.  If BNR is the preferred alternative, additional modelling will be 
completed during conceptual design to refine the sizing and configuration of the tankage. 

• Similar to Alternative 1-CAS, construction of two secondary clarifiers with a total surface 
area of 3,000 m2, complete with WAS and RAS pumping.   

It is noted that BNR technology will require significantly more infrastructure construction (e.g., 
creation of anaerobic/anoxic selector zones) and larger bioreactor volume, compared to 
Alternative 1 – CAS. 
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4.2.1.4 Cost Comparison 

A 20-year net present value (NPV) life-cycle cost analysis was conducted for secondary 
treatment alternatives, including estimated capital, and operating and maintenance (O&M) 
costs, as follows: 

• Conceptual capital costs generally included construction costs of new infrastructure 
/equipment such as bioreactors (i.e. aeration tanks, BAF tanks or BNR reactors) and 
secondary clarifiers. 

• Operating costs included items to allow comparison between options, including energy, 
chemicals, equipment maintenance and labour. The costs do not include items that are 
common among options. 

• Life cycle costs were calculated based on a 20-year life expectancy, with 2% inflation rate 
and 4% interest rate. 

Table 29 presents a summary of cost comparison for the secondary treatment alternatives. 
Additional cost estimate details are provided in Appendix A.  

It is important to note that these costs have been developed for comparison of alternatives. The 
overall design approach and cost will be refined for the preferred alternative during the 
conceptual design phase.   

Table 29 Cost Estimates for Secondary Treatment Alternatives  

Parameters Alternative 1 -CAS Alternative 2 -BAF Alternative 3 -BNR 

Capital Cost (1) $55,986,000 $51,310,000  $71,610,000  

Annual O&M Cost $1,444,000  $1,838,000 $1,319,000 

NPV 20-Year Life-
Cycle Cost (2) 

$78,610,000 $80,490,000 $91,880,000 

Notes: 
1. All costs are conceptual level opinions of probable costs in 2020 dollars and are accurate to +/-50%.  
2.  Based on a 2% inflation rate and 4% interest rate. 

 
 
 



  

T001140A-085-220316-SNF WWTP EA-TM2 Technology Review_e0  38 

4.2.2 Effluent Disinfection 

4.2.2.1 Chlorination/Dechlorination 

This option is based on construction of chlorination/dechlorination facility downstream of the 
secondary clarifiers for secondary effluent disinfection.   

To achieve the required Phase 1 capacity of 30 MLD and to meet the future effluent quality 
requirements, the following work would be required for the chlorination and dechlorination 
system: 

• Construction of two (2) baffled chlorine contact tanks (each 15.0 m x 14.7 m x 2.5 m depth), 
with a total volume of 1,100 m3. This will provide a 15 minutes chlorination contact time at 
the design peak hourly flows of 106 MLD (MECP, 2008). 

• Construction of one (1) dechlorination tank, with a total volume of 75 m3. This will provide a 
60 seconds dechlorination contact time at the design peak hourly flows of 106 MLD. 

4.2.2.2 UV Disinfection 

This option is based on constructing a new UV disinfection facility downstream of the secondary 
clarifiers for disinfection of secondary effluent. For the purpose of this conceptual evaluation, a 
Trojan UV 3000 plus configuration with low-pressure high-intensity lamps was considered. 

To achieve the required Phase 1 capacity of 30 MLD and to meet the future effluent quality 
requirements, the following work would be required for the UV disinfection facility: 

• Construction of a UV disinfection building with a size of approximately 15 m x 10 m, which 
will allow for future building expansion for Phase 2 capacity. 

• Installation of UV equipment within the UV building. Initially a total of two UV channel (1 
duty, 1 standby) will be constructed for Phase 1, with two banks per channel. 

4.2.2.3 Cost Comparison 

A 20-year net present value (NPV) life-cycle cost analysis was conducted for effluent 
disinfection alternatives, including capital, and operating and maintenance (O&M) costs, as 
follows: 

• Conceptual capital costs generally included construction costs of new infrastructure 
/equipment such as chlorine contact tanks, dichlorination contact tank, and/or UV 
disinfection facility. 

• Operating costs included items to allow comparison between options, including energy, 
chemicals, equipment maintenance and labour. The costs do not include items that are 
common among options. 

• Life cycle costs were calculated based on a 20-year life expectancy, with 2% inflation rate 
and 4% interest rate. 
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Table 30 presents a summary of cost comparison for the secondary treatment alternatives. 
Additional cost estimate details are provided in Appendix A.  

It is important to note that these costs have been developed for comparison of alternatives. The 
overall design approach and cost will be refined for the preferred alternative during the 
conceptual design phase. 

Table 30 Cost Estimates for Effluent Disinfection Alternatives  

Parameters 
Alternative 1 – 

Chlorination/Dichlorination 
System 

Alternative 2 – 
UV System 

Capital Cost (1) $3,970,000  $4,860,000  

Annual O&M Cost $34,000  $69,000  

NPV 20-Year Life-Cycle Cost (2) $4,450,000 $5,899,000 

Notes: 
1. All costs are conceptual level opinions of probable costs in 2020 dollars and are accurate to +/-

50%.   
2. Based on a 2% inflation rate and 4% interest rate. 

4.3 Evaluation of Alternatives 
4.3.1 Evaluation Methodology and Criteria 

A decision-making model centered on a multi-criteria analysis (MCA) for the evaluation of short-
listed sludge management alternatives.  The MCA provides a structured approach to determine 
overall benefits among alternative options, where the options accomplish several objectives. 
This evaluation methodology requires specification of desirable objectives and identification of 
corresponding indicators, which are then used to measure/assess the ability of each alternative 
option to meet a specific objective.   

The evaluation approach follows a typical evaluation of impacts to a wide range of criteria that 
include natural, socio/cultural, financial and technical environments, as well as 
legal/jurisdictional and technical factors (i.e., a triple bottom‐line type of analysis). The decision-
making criteria and rationale are summarized from Table 31 to Table 35. 
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Table 31 Decision-Making Criteria and Rationale for the Environmental Criteria (25%) 

Sub Criteria Criteria Rationale / Indicators 

Potential Impact on 
Environmentally Sensitive 
Features 

• Impact to environmentally sensitive features (e.g. Provincially Significant Wetlands (PSW), 
Environmental Sensitive Areas (ESA), Environmental Consideration Areas (ECA), Areas of 
Natural and Scientific Interest (ANSI), significant woodlots, creeks and other designated 
natural areas as per Official Plans (City of Niagara Falls or Niagara Region) and Niagara 
Peninsula Conservation Authority or Niagara Parks regulated areas 

• Maximizes natural buffer 

Impact to Species at Risk • Impact to Species at Risk and sensitive aquatic habitats (e.g. proximity to 
vulnerable/threatened/endangered or locally/regionally rare amphibians, wildlife or fish) 

• Impacts on sensitive terrestrial flora and fauna habitats  

Potential Effects to Water 
Features/ Resources  

• Impact on surface water levels (short or long-term)  
• Impact to crossing of floodplains and meander belts (e.g. potential flooding and erosion 

risk) 
• Impact on water quality, including nearby water sources and surface/groundwater  

Receiving Waterbody • Impact on effluent criteria and outfall considerations   
• Impact to health of receiving waterbody 
• Minimizes chemical components for treatment  
• Ability to meet regulatory requirements 
• Impact on recreational uses  
• Ability to protect existing water uses 

Impact on System Overflows • Maximize opportunities to reduce overflows 
• Ability to alleviate the existing system and strain on Stanley Avenue Wastewater 

Treatment Plant and related Sewage Pumping Stations  

Physical Environmental 
Considerations (Geology, 
Hydrogeology, Soil/Land 
Contamination) 

• Minimizes environmental crossings 
• Minimizes time required for contamination review/investigation/ remediation 
• Subsurface soils and rock characteristics, groundwater levels and water table levels 
• Level of short or long-term anticipated groundwater impacts (e.g. drilling through water 

table) 
• Investigation of potential Hydrogen Sulphide (H2S)  
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Sub Criteria Criteria Rationale / Indicators 

Climate Change • Impact on long-term planning 
• Level of adaptability/resilience 
• Flexibility in operation and treatment needs  
• Minimize impact from climate or contributing to climate conditions 

Environmental Risk • Potential environmental risk during construction and/or operation 
• Potential for non-mitigatable impact 
• Potential for lack of success of the overflow strategy    

 

Table 32 Decision-Making Criteria and Rationale for the Social/Cultural Criteria (25%) 

Sub Criteria Criteria Rationale / Indicators 

Community Concerns for 
Residents/Local Businesses/ 
Traffic 

• Reduces public health and safety concerns  
• Impact on recreational amenities  
• Existing and future employment and population areas 
• Impact of Wastewater Treatment Plant aesthetics  
• Impact on surrounding properties or public spaces 
• Impact on travel time during construction   
• Impact of temporary local disruption to road and public transit traffic 
• Ability to improve local aesthetics 
• Nature of adverse effects on roadway 
• Coordination with planned road work improvements 

Impact on Indigenous 
Communities 

• Impact during construction and operation 
• Impact on short and long-term planning 

Impacts on Archaeological/ 
Cultural Heritage Features 

• Impacts on nearby agricultural lands 
• Likelihood for impact to heritage homes/properties/landscape 
• Presence of known archaeological resources/sites, potential impacts on them and ability to 

mitigate 
• Number of known archeological sites affected 
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Sub Criteria Criteria Rationale / Indicators 

Air Quality and Odour Impact • Impact to surrounding land users   
• Impact on life cycle air quality associated with overall servicing strategy 
• Impact on odour from operation of Sewage Pumping Stations, forcemain and/or sanitary 

sewers 
• Impact of H2S to create odorous environment  
• Impact of air quality surrounding the site or official regulations 
• Incorporation of treatment technologies  

Noise, Vibration and Dust Impact • Impact of factors: noise, vibration, dust (potential impacts - major, moderate, minor) 
associated with the impact factors 

Compatibility with Current/ 
Planned Land Uses 

• Suitability of land use designation  

Overall Socio/Cultural Risk • Cultural heritage or archaeological delays 
• Impact to community during construction and operation (odour, noise, etc.) 

Community Concerns for 
Residents/Local Businesses/ 
Traffic 

• Reduces public health and safety concerns 
• Impact on recreational amenities 
• Existing and future employment and population areas 
• Impact of Wastewater Treatment Plant aesthetics 
• Impact on surrounding properties or public spaces 
• Impact on travel time during construction 
• Impact of temporary local disruption to road and public transit traffic 
• Ability to improve local aesthetics 
• Nature of adverse effects on roadway 
• Coordination with planned road work improvements 
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Table 33 Decision-Making Criteria and Rationale for the Legal/Jurisdictional Criteria (10%) 

Sub Criteria Criteria Rationale / Indicators 

Approvals/ Coordination  
Land Use Suitability 

• Potential conflicts or conformity with City of Niagara Falls or Niagara Region Official Plan 
policies, including Secondary Plans, Master Servicing Plans, and Niagara Peninsula 
Conservation Authority or Niagara Parks regulations 

• Compliance with federal, provincial and local plans 
• Effluent criteria and outfall considerations 
• Minimize need for environmental approvals for removal of environmental features 
• Impact to aquatic or natural environments 
• Reduction of noise and odour impacts 
• Minimizes jurisdictional requirements (maximize infrastructure within existing regional road 

right of ways and minimize impact to Ontario Power Generation maintenance/operations) 
• Compatibility with existing future land use designations  
• Proximity to physical features (i.e. waterbodies/ highways/railways/residential/recreational) 

Land Acquisition  • Land requirement issues and agency concerns that may arise related to project routes, 
siting and land acquisition 

• Site compatibility 
• Degree of complexity relating to: 

• Availability of land 
• Current designated land use 
• Current ownership 
• Property acquisition and easement requirements  

Worker Safety and Operability • Accessibility for operation and maintenance 

Overall Legal / Jurisdictional Risk • Complexity of land acquisition/ownership 
• Complexity of approvals/coordination  
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Table 34 Decision-Making Criteria and Rationale for the Technical Criteria (20%) 

Sub Criteria Criteria Rationale / Indicators 

Technical Collection • Opportunity to remove overflows 
• Opportunity to remove Sewage Pumping Stations 
• Flexibility for future servicing 
• Feasibility of costing 
• Ability to accommodate Thorold South 
• Ability to attenuate peak flows 
• Maximizes gravity 

Technical Treatment  • Secondary or tertiary treatment requirements 
• Effluent Discharge requirements (present/future) 
• Disinfection options 
• Flow forecasts 
• Flexibility to incorporate treatment technologies 
• Potential for H2S gas during construction 
• Odour and noise remediation requirements 

Technical Outfall • Location and crossings 
• Impact on constructability 
• Ease of accessibility 
• Impact on outfall slope/depth/length 
• Impact on soil/groundwater/vegetation  
• Impact on receiving waterbody  

Compatibility/ Impacts to Existing 
and Future Infrastructure 

• Flexibility for future expansion, upgrades or connections 
• Ability to maximize use of existing infrastructure 
• Coordination opportunities with planned infrastructure improvements 
• Integration or Impact with existing utilities and other infrastructure and ability to maintain 

utilities and infrastructure in service 
• Utility easements within or in close proximity  
• Potential for infrastructure to impact recent or planned investments 
• Minimizes watercourse/highway/railway crossings 
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Sub Criteria Criteria Rationale / Indicators 

• Construction in areas with limited access 
• Proximity and/or conflict with existing infrastructure 
• Accessibility and safety 
• Ability to maintain existing services during and following construction 
• Operational flexibility 
• Ability to meet future servicing needs for new growth and post 2041 projections 
• Flexibility with future servicing requirements 
• Maximize service area 

Biosolids Strategy • Close proximity to existing Biosolids Plant 
• Easy truck access to Biosolids  
• Ability to pump to Biosolids 
• Ability to minimize infrastructure needs 

System Security and Level of 
Service 

• Ability to maintain or enhance operational security 
• Ability to maintain or enhance service standard for the customer 

Traffic Management • Anticipated degree of construction truck traffic management issues during construction 
• Anticipated level of truck traffic during typical operations and maintenance 

Operation & Maintenance • Minimizes long-term operation and maintenance requirements  
• Ease of access to operate and maintain 
• Provision of emergency access 
• Deterioration (condensation, salt and H2S) 

Overall Technical Risk  • Impact on growth (capacity risk)  
• Overdesigning and stranding capacity (capacity risk) 
• Treatment technology risk 
• Construction risk  
• Schedule/timing risk 
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Table 35 Decision-Making Criteria and Rationale for the Financial Criteria (20%) 

Sub Criteria Criteria Rational / Indicators 

Capital Cost • Total capital (construction) cost for new infrastructure and/or upgrades for overall servicing 
strategy 

• Cost of required/needed property acquisition/easements 

Lifecycle Cost (Operation, 
Resourcing, and Maintenance and 
Servicing) 

• Minimizes operation & maintenance costs   
• Cost of operation and maintaining the infrastructure 
• Impact to regional resources 
• Ease of access to maintain 
• Provision of emergency access 
• Minimize total lifecycle cost (combination of capital, property acquisition, operation & 

maintenance, etc.) 
• Ability to decommission existing Sewage Pumping Stations 
• Minimize wastewater infrastructure footprint to reduce impact on climate 

Cash Flow/Phasing of Costs • Impact to cash management  
• Futureproof costing impact (i.e. potential for decisions or treatment options to become 

obsolete and difficult to replace in the future) 
• Phasing of costs and impact to DCs and rates 

Funding Opportunities • Developmental Charges 
• Grants (Federal, Provincial) 

Overall Financial Risk  • Financial risk during construction (cost increase/ uncertainty) 
• Complexity of solution  
• Scope increase 
• Potential impact of unforeseen costs (capital/operations, etc.) 
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Based on the evaluation methodology and criteria described above, an evaluation matrix has 
been prepared describing the specific advantages and disadvantages that each alternative 
option offers for each criterion under consideration.  Within the evaluation matrix, symbolic 
scores are assigned as follows to allow the relative ranking of each alternative:  

  

Lowest impact (meets criteria very well)

Highest impact (meets criteria very poorly)

 

The scores are based on benefits, risk of impacts and mitigation requirements to minimize 
impacts for each specific alternative with respect to each criterion. The score for each criterion 
will be assigned and a preferred alternative with the most positive and least negative impacts 
will be selected. 

4.3.2 Evaluation of Treatment Alternatives 

The following wastewater treatment technology alternatives were evaluated for secondary 
treatment and effluent disinfection processes, based on the evaluation criteria in Table 26. 

4.3.2.1 Secondary Treatment 

• Alternative 1: CAS 
• Alternative 2: BAF 
• Alternative 3: BNR 

4.3.2.2 Effluent Disinfection 

• Alternative 1: Chlorination/Dechlorination 
• Alternative 2: UV Disinfection 

Detailed evaluation matrix of scoring and rationale for secondary treatment and effluent 
disinfection processes can be provided in Appendix B. 
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4.3.3 Summary 

Based on the evaluation, the following are the preferred wastewater treatment technology 
alternatives for secondary treatment and effluent disinfection processes: 

4.3.3.1 Secondary Treatment 

CAS is the preferred secondary treatment alternative, due to the following key benefits: 

• Proven technology 
• Second lowest and life-cycle cost 
• Easy operation and maintenance  
• Ability to incorporate new technologies in the future   

4.3.3.2 Effluent Disinfection 

chlorination/dechlorination is the preferred effluent disinfection alternative, due to the following 
key benefits: 

• Simple maintenance requirements 
• Familiar to Region staff 
• Ability to disinfect lower quality wastewaters 
• Lowest capital and life cycle costs 
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5 Summary and Recommendations 
In this Technical Memorandum, alternative technologies for each unit treatment process for both 
liquid and solids trains have been identified and evaluated for the new SNF WWTP. Table 36 
provides a summary of the recommendations. 

Table 36 Summary of Treatment Technology Recommendations 

Unit Process Recommended Technologies 

Preliminary Treatment • Step Screen (6mm) 
• Aerated Grit Removal 

Primary Treatment • Conventional Primary Clarifier with WAS CO Thickening, with 
Provision of CEPT 

Secondary Treatment • Conventional Activated Sludge Process (CAS) 

Disinfection • Chlorination/Dechlorination 

WAS Thickening • Co-thickening in primary clarifier 
• Provision for separate WAS Thickening for Future 

Digestion • Anaerobic Digestion 

6 References 
• GM Blue Plan (2017). Niagara Region 2017 Water and Wastewater Master Servicing 

Plan Update. 

• Metcalf & Eddy, Inc. (2003), Wastewater Engineering: Treatment and Re-Use 4th Ed.”, 
New York, New York, U.S.A.  

• Ministry of the Environment, Conservation and Parks (MECP) (2008), Design Guidelines 
for Sewage Works, Toronto, Ontario, Canada. 

• Water Environmental Federation (WEF, 2017). Design of Water Resources Recovery 
Facilities MOP 8, Fifth Edition. 
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CIMA Canada Inc. Regional Municipality of Niagara - South Niagara Falls Class EA and Conceptual Design Cost Estimates

July 09, 2020

Project Title: SNF WWTP Class EA and Conceptual Design - TM No. 2 - Technology Review

Client: Regional Municipality of Niagara

Project No.: T001140A

Task: Opinion of Capital Cost, O&M Cost and Life Cycle Cost Estimates

Revision No. : 1 Revision Date: 09-Jul-20

Alternative 1 - Conventional Activated Sludge (CAS)

Opinion of Probable Cost

Item Quantity Unit Unit Cost Installatiion Factor Subtotal Cost Comments

Secondary Treatment System

        Aeration Tanks 13,400 m
3

$1,800 1 $24,120,000 Total AT Volume: 13,400 m
3
; Incl. Blower Bldg, and aeration equipment

        Secondary Clarifiers 3,000 m
2

$4,000 1 $12,000,000 Total SC Surface Area: 3,000 m
2
; includes RAS/WAS Pumping

Subtotal Capital Cost $36,120,000

Engineering (15%) $5,418,000 15%

Contigency Cost (5%) $1,806,000 5%

Estimating Allowance (20%) $7,224,000 20%

General Contractor's Overhead & Profit, Mob.,bond (15%) $5,418,000 15%

Total Project Capital Cost (Excluding HST) $55,986,000

Description Annual Cost

Energy $788,400

Chemical Consumption $60,000

Equipment Maintenance/Replacement $450,000

Labor $146,000

Total Annual O&M Cost $1,444,000

$50/hr; 8 hrs/d

Annual Operation & Maintenance Cost (at Phase 1 Rated Capacity of 30 MLD)

Comments

$0.15/kWh, 

two duty 300 kW blowers, 24 hrs/d

for phosphorus removal

3% of equipment cost 



CIMA Canada Inc. Regional Municipality of Niagara - South Niagara Falls Class EA and Conceptual Design Cost Estimates

July 09, 2020

Life Cycle Cost

Economic Factors

Interest rate (%) 4.0%

Inflation rate (%) 2.0%

Cost in Year n = Cost in Current Year x (1+inflation Rate)^(Year n - Current Year)

Present Value = Cost /((1+Interest Rate)^(Year n - Current Year))

Year Capital Cost NPV Capital Cost NPV Operating Cost Capital and Operating NPV 

(2020$)

2020 $0

2021 $55,986,000 $54,909,346 $1,416,231 $56,325,577

2022 $0 $0 $1,388,996 $1,388,996

2023 $0 $0 $1,362,284 $1,362,284

2024 $0 $0 $1,336,086 $1,336,086

2025 $0 $0 $1,310,392 $1,310,392

2026 $0 $0 $1,285,193 $1,285,193

2027 $0 $0 $1,260,477 $1,260,477

2028 $0 $0 $1,236,237 $1,236,237

2029 $0 $0 $1,212,464 $1,212,464

2030 $0 $0 $1,189,147 $1,189,147

2031 $0 $0 $1,166,279 $1,166,279

2032 $0 $0 $1,143,850 $1,143,850

2033 $0 $0 $1,121,853 $1,121,853

2034 $0 $0 $1,100,279 $1,100,279

2035 $0 $0 $1,079,120 $1,079,120

2036 $0 $0 $1,058,368 $1,058,368

2037 $0 $0 $1,038,014 $1,038,014

2038 $0 $0 $1,018,053 $1,018,053

2039 $0 $0 $998,475 $998,475

2040 $0 $0 $979,273 $979,273

$54,909,346 $23,701,070

$78,610,000

$1,444,000

NPV

Operating Cost 

(2020$)

$1,444,000

$1,444,000

$1,444,000

$1,444,000

$1,444,000

$1,444,000

$1,444,000

$1,444,000

$1,444,000

$1,444,000

$1,444,000

$1,444,000

$1,444,000

$1,444,000

$1,444,000

$1,444,000

$1,444,000

$1,444,000

$1,444,000

Sub-Total NPV value =

Total NPV value = $78,610,000
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Project Title: SNF WWTP Class EA and Conceptual Design - TM No. 2 - Technology Review

Client: Regional Municipality of Niagara

Project No.: T001140A

Task: Opinion of Capital Cost, O&M Cost and Life Cycle Cost Estimates

Revision No. : 1 Revision Date: 09-Jul-20

Alternative 2 - Biological Aerated Filters (BAF)

Opinion of Probable Cost

Item Quantity Unit Unit Cost Installatiion Factor Subtotal Cost Comments

Secondary Treatment System

        Civil Works (BAF Tankage and Gallery) 16,000 m
3

$600 1 $9,600,000 15 filters plus gallery

        BAF Equipment Supply and Installation 1 EA $8,000,000 2 $16,000,000

        Primary Effluent PS 1 EA $5,500,000 1 $5,500,000

        BAF Screening 1 EA $2,000,000 1 $2,000,000

Subtotal Capital Cost $33,100,000

Engineering (15%) $4,965,000 15%

Contigency Cost (5%) $1,655,000 5%

Estimating Allowance (20%) $6,620,000 20%

General Contractor's Overhead & Profit, Mob.,bond (15%) $4,965,000 15%

Total Project Capital Cost (Excluding HST) $51,310,000

Description Annual Cost

Energy $1,169,460

Chemical Consumption $60,000

Equipment Maintenance/Replacement $390,000

Labor $219,000

Total Annual O&M Cost $1,838,000

$50/hr; 12 hrs/d

Annual Operation & Maintenance Cost (at Phase 1 Rated Capacity of 30 MLD)

Comments

$0.15/kWh. Two duty 300 kW blowers and 

two 45 kW BAF influent pumps, two 50 kW 

backwash pumps, 50 kW interstage pumps, 

24 hrs/d

for phosphorus removal

3% of equipment cost 
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Life Cycle Cost

Economic Factors

Interest rate (%) 4.0%

Inflation rate (%) 2.0%

Cost in Year n = Cost in Current Year x (1+inflation Rate)^(Year n - Current Year)

Present Value = Cost /((1+Interest Rate)^(Year n - Current Year))

Year Capital Cost NPV Capital Cost NPV Operating Cost Capital and Operating NPV 

(2020$)

2020 $0

2021 $51,310,000 $50,323,269 $1,802,654 $52,125,923

2022 $0 $0 $1,767,987 $1,767,987

2023 $0 $0 $1,733,988 $1,733,988

2024 $0 $0 $1,700,642 $1,700,642

2025 $0 $0 $1,667,937 $1,667,937

2026 $0 $0 $1,635,861 $1,635,861

2027 $0 $0 $1,604,403 $1,604,403

2028 $0 $0 $1,573,549 $1,573,549

2029 $0 $0 $1,543,288 $1,543,288

2030 $0 $0 $1,513,609 $1,513,609

2031 $0 $0 $1,484,502 $1,484,502

2032 $0 $0 $1,455,953 $1,455,953

2033 $0 $0 $1,427,954 $1,427,954

2034 $0 $0 $1,400,494 $1,400,494

2035 $0 $0 $1,373,561 $1,373,561

2036 $0 $0 $1,347,146 $1,347,146

2037 $0 $0 $1,321,240 $1,321,240

2038 $0 $0 $1,295,831 $1,295,831

2039 $0 $0 $1,270,912 $1,270,912

2040 $0 $0 $1,246,471 $1,246,471

$50,323,269 $30,167,982

$80,490,000

$1,838,000

NPV

Operating Cost 

(2020$)

$1,838,000

$1,838,000

$1,838,000

$1,838,000

$1,838,000

$1,838,000

$1,838,000

$1,838,000

$1,838,000

$1,838,000

$1,838,000

$1,838,000

$1,838,000

$1,838,000

$1,838,000

$1,838,000

$1,838,000

$1,838,000

$1,838,000

Sub-Total NPV value =

Total NPV value = $80,490,000
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Project Title: SNF WWTP Class EA and Conceptual Design - TM No. 2 - Technology Review

Client: Regional Municipality of Niagara

Project No.: T001140A

Task: Opinion of Capital Cost, O&M Cost and Life Cycle Cost Estimates

Revision No. : 1 Revision Date: 09-Jul-20

Alternative 3 - Biological Nutrient Removal (BNR)

Opinion of Probable Cost

Item Quantity Unit Unit Cost Installatiion Factor Subtotal Cost Comments

Secondary Treatment System

        Aeration Tanks 19,000 m
3

$1,800 1 $34,200,000

Total Volume: 19,000 m
3  

Includes blower building, aeration, mixin 

and recirc equipment

        Secondary Clarifiers 3,000 m
2

$4,000 1 $12,000,000 Total Surface Area: 3,000 m2

Subtotal Capital Cost $46,200,000

Engineering (15%) $6,930,000 15%

Contigency Cost (5%) $2,310,000 5%

Estimating Allowance (20%) $9,240,000 20%

General Contractor's Overhead & Profit, Mob.,bond (15%) $6,930,000 15%

Total Project Capital Cost (Excluding HST) $71,610,000

Description Annual Cost

Energy (Aeration) $591,300

Energy (Mixing/Recirculation) $85,410

Chemical Consumption $0

Equipment Maintenance/Replacement $540,000

Labor $219,000

Sludge Management Credit ($116,800) 0.8 dT/d (approx. 10% reduction), $400/dT

Total Annual O&M Cost $1,319,000

$50/hr; 12 hrs/d

Annual Operation & Maintenance Cost (at Phase 1 Rated Capacity of 30 MLD)

Comments

$0.15/kWh, 

two duty 225 kW blowers, 24 hrs/d

for phosphorus removal

3% of equipment cost 

5 W/m3 unaerated volume, 0.3 kW per 1000 

m3/d recirculation; 3 Q recirculation
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Life Cycle Cost

Economic Factors

Interest rate (%) 4.0%

Inflation rate (%) 2.0%

Cost in Year n = Cost in Current Year x (1+inflation Rate)^(Year n - Current Year)

Present Value = Cost /((1+Interest Rate)^(Year n - Current Year))

Year Capital Cost NPV Capital Cost NPV Operating Cost Capital and Operating NPV 

(2020$)

2020 $0

2021 $71,610,000 $70,232,885 $1,293,635 $71,526,519

2022 $0 $0 $1,268,757 $1,268,757

2023 $0 $0 $1,244,358 $1,244,358

2024 $0 $0 $1,220,428 $1,220,428

2025 $0 $0 $1,196,958 $1,196,958

2026 $0 $0 $1,173,940 $1,173,940

2027 $0 $0 $1,151,364 $1,151,364

2028 $0 $0 $1,129,222 $1,129,222

2029 $0 $0 $1,107,507 $1,107,507

2030 $0 $0 $1,086,208 $1,086,208

2031 $0 $0 $1,065,320 $1,065,320

2032 $0 $0 $1,044,833 $1,044,833

2033 $0 $0 $1,024,740 $1,024,740

2034 $0 $0 $1,005,033 $1,005,033

2035 $0 $0 $985,706 $985,706

2036 $0 $0 $966,750 $966,750

2037 $0 $0 $948,159 $948,159

2038 $0 $0 $929,925 $929,925

2039 $0 $0 $912,042 $912,042

2040 $0 $0 $894,502 $894,502

$70,232,885 $21,649,384

$91,880,000

$1,319,000

Sub-Total NPV value =

Total NPV value = $91,880,000

$1,319,000

$1,319,000

$1,319,000

$1,319,000

$1,319,000

$1,319,000

$1,319,000

$1,319,000

$1,319,000

$1,319,000

$1,319,000

$1,319,000

$1,319,000

NPV

Operating Cost 

(2020$)

$1,319,000

$1,319,000

$1,319,000

$1,319,000

$1,319,000

$1,319,000
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Project Title: SNF WWTP Class EA and Conceptual Design - TM No. 2 - Technology Review

Client: Regional Municipality of Niagara

Project No.: T001140A

Task: Opinion of Capital Cost, O&M Cost and Life Cycle Cost Estimates

Revision No. : 1 Revision Date: 09-Jul-20

Disinfection Alternative 1 - Chlorination/Dechlorination

Opinion of Probable Cost

Item Quantity Unit Unit Cost Installatiion Factor Subtotal Cost Comments

Disinfection System

        Chlorine Contact Tank 1,100 m
3

$1,500 1 $1,650,000 Total Volume: 1,100 m
3

        Dechlorination Contact Tank 75 m
3

$2,500 1 $188,000 Total Volume: 75 m
3

        Chemical System (Chlorination and Dechlorination) 1 LS $500,000 1 $500,000

        Instrumentation and Control 1 L.S $75,000 1 $75,000

        Electrical 1 L.S $150,000 1 $150,000

Subtotal Capital Cost $2,563,000

Engineering (15%) $384,000 15%

Contigency Cost (5%) $128,000 5%

Estimating Allowance (20%) $513,000 20%

General Contractor's Overhead & Profit, Mob.,bond (15%) $384,000 15%

Total Project Capital Cost (Excluding HST) $3,970,000

Description Annual Cost

Energy $0

Chemical Consumption $10,000

Equipment Maintenance/Replacement $21,750

Labor $1,800

Total Annual O&M Cost $34,000

$50/hr; 0.1 hrs/d

Annual Operation & Maintenance Cost (at Phase 1 Rated Capacity of 30 MLD)

Comments

$0.15/kWh, 

for chlorination and dechlorination

3% of equipment cost 
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Life Cycle Cost

Economic Factors

Interest rate (%) 4.0%

Inflation rate (%) 2.0%

Cost in Year n = Cost in Current Year x (1+inflation Rate)^(Year n - Current Year)

Present Value = Cost /((1+Interest Rate)^(Year n - Current Year))

Year Capital Cost NPV Capital Cost NPV Operating Cost Capital and Operating NPV 

(2020$)

2020 $0

2021 $3,970,000 $3,893,654 $33,346 $3,927,000

2022 $0 $0 $32,705 $32,705

2023 $0 $0 $32,076 $32,076

2024 $0 $0 $31,459 $31,459

2025 $0 $0 $30,854 $30,854

2026 $0 $0 $30,261 $30,261

2027 $0 $0 $29,679 $29,679

2028 $0 $0 $29,108 $29,108

2029 $0 $0 $28,548 $28,548

2030 $0 $0 $27,999 $27,999

2031 $0 $0 $27,461 $27,461

2032 $0 $0 $26,933 $26,933

2033 $0 $0 $26,415 $26,415

2034 $0 $0 $25,907 $25,907

2035 $0 $0 $25,409 $25,409

2036 $0 $0 $24,920 $24,920

2037 $0 $0 $24,441 $24,441

2038 $0 $0 $23,971 $23,971

2039 $0 $0 $23,510 $23,510

2040 $0 $0 $23,058 $23,058

$3,893,654 $558,058

$4,450,000

$34,000

NPV

Operating Cost 

(2020$)

$34,000

$34,000

$34,000

$34,000

$34,000

$34,000

$34,000

$34,000

$34,000

$34,000

$34,000

$34,000

$34,000

$34,000

$34,000

$34,000

$34,000

$34,000

$34,000

Sub-Total NPV value =

Total NPV value = $4,450,000
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Project Title: SNF WWTP Class EA and Conceptual Design - TM No. 2 - Technology Review

Client: Regional Municipality of Niagara

Project No.: T001140A

Task: Opinion of Capital Cost, O&M Cost and Life Cycle Cost Estimates

Revision No. : 1 Revision Date: 09-Jul-20

Disinfection Alternative 2 - UV System

Opinion of Probable Cost

Item Quantity Unit Unit Cost Installatiion Factor Subtotal Cost Comments

Disinfection System

        Two (2) Channel UV System (UV3000plus) 2 EA $550,000 1.5 $1,650,000 Based on Vendor quote

        UV Building Cost 150 m
2

$3,000 1 $450,000 Building footprint: 15 m x 10 m =150 m2

        Miscellaneous 1 L.S $200,000 1 $200,000

        Instrumentation and Control 1 L.S $278,000 1 $278,000

        Electrical 1 L.S $555,000 1 $555,000

Subtotal Capital Cost $3,133,000

Engineering (15%) $470,000 15%

Contigency Cost (5%) $157,000 5%

Estimating Allowance (20%) $627,000 20%

General Contractor's Overhead & Profit, Mob.,bond (15%) $470,000 15%

Total Project Capital Cost (Excluding HST) $4,860,000

Description Annual Cost

Energy $32,850

Chemical Consumption $0

Equipment Maintenance/Replacement $34,400

Labor $1,800

Total Annual O&M Cost $69,000

$50/hr; 0.1 hrs/d

Annual Operation & Maintenance Cost (at Phase 1 Rated Capacity of 30 MLD)

Comments

$0.15/kWh, 

Average 25 kW, 24 hrs/d

for disinfection

$420/lamp replacement, 82 lamps
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Life Cycle Cost

Economic Factors

Interest rate (%) 4.0%

Inflation rate (%) 2.0%

Cost in Year n = Cost in Current Year x (1+inflation Rate)^(Year n - Current Year)

Present Value = Cost /((1+Interest Rate)^(Year n - Current Year))

Year Capital Cost NPV Capital Cost NPV Operating Cost Capital and Operating NPV 

(2020$)

2020 $0

2021 $4,860,000 $4,766,538 $67,673 $4,834,212

2022 $0 $0 $66,372 $66,372

2023 $0 $0 $65,095 $65,095

2024 $0 $0 $63,843 $63,843

2025 $0 $0 $62,616 $62,616

2026 $0 $0 $61,412 $61,412

2027 $0 $0 $60,231 $60,231

2028 $0 $0 $59,072 $59,072

2029 $0 $0 $57,936 $57,936

2030 $0 $0 $56,822 $56,822

2031 $0 $0 $55,729 $55,729

2032 $0 $0 $54,658 $54,658

2033 $0 $0 $53,607 $53,607

2034 $0 $0 $52,576 $52,576

2035 $0 $0 $51,565 $51,565

2036 $0 $0 $50,573 $50,573

2037 $0 $0 $49,600 $49,600

2038 $0 $0 $48,647 $48,647

2039 $0 $0 $47,711 $47,711

2040 $0 $0 $46,794 $46,794

$4,766,538 $1,132,530

$5,899,000

$69,000

NPV

Operating Cost 

(2020$)

$69,000

$69,000

$69,000

$69,000

$69,000

$69,000

$69,000

$69,000

$69,000

$69,000

$69,000

$69,000

$69,000

$69,000

$69,000

$69,000

$69,000

$69,000

$69,000

Sub-Total NPV value =

Total NPV value = $5,900,000
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Table B-1 Detailed Evaluation of Secondary Treatment Options for the Proposed SNF WWTP 

C
ri

te
ri

a
 

Sub-Criteria Criteria Indicators 

Alternative 1 -Conventional Activated 

Sludge (CAS) 

Alternative 2- Biological Aerated Filter 

(BAF)  

Alternative 3- Biological Nutrient 

Removal  (BNR) 

Rationale Score Rationale Score Rationale Score 

E
n

v
ir

o
n

m
e

n
ta

l 
(2

5
%

) 

Potential Impact on 
Environmentally 
Sensitive Features 

•  - Impact to environmentally sensitive 
features (e.g. Provincially Significant 
Wetlands (PSW), Environmental Sensitive 
Areas (ESA), Environmental Consideration 
Areas (ECA), Areas of Natural and 
Scientific Interest (ANSI), significant 
woodlots, creeks and other designated 
natural areas as per Official Plans (City of 
Niagara Falls or Niagara Region) and 
Niagara Peninsula Conservation Authority 
or Niagara Parks regulated areas 
 - Maximizes natural buffer 

• Similar impact for all options 

• Potential to mitigate impact 
through maximizing road right-
of-way and trenchless 
construction. 

• Option minimizes need to 
cross environmental features. 

• High potential to buffer odour, 
air and noise 

 

 
• Similar impact for all options 

• Potential to mitigate impact 
through maximizing road 
right-of-way and trenchless 
construction. 

• Option minimizes need to 
cross environmental 
features. 

• High potential to buffer 
odour, air and noise 

 

 
• Similar impact for all 

options 

• Potential to mitigate 
impact through 
maximizing road right-of-
way and trenchless 
construction. 

• Option minimizes need to 
cross environmental 
features. 

• High potential to buffer 
odour, air and noise 

 

 

Impact to Species at 
Risk 

•  - Impact to Species at Risk and sensitive 
aquatic habitats (e.g. proximity to 
vulnerable/threatened/endangered or 
locally/regionally rare amphibians, wildlife or 
fish) 
 - Impacts on sensitive terrestrial flora and 
fauna habitats  

• Due to avoidance of natural 
features, lower potential for 
impact to Species at Risk. 

 
• Due to avoidance of natural 

features, lower potential for 
impact to Species at Risk. 

 
• Due to avoidance of 

natural features, lower 
potential for impact to 
Species at Risk. 

 

Potential Effects to Water 

Features/ Resources  

– Impact on surface water levels (short or long-
term)  

– Impact to crossing of floodplains and 
meander belts (e.g. potential flooding and 
erosion risk) 

– Impact on water quality, including nearby 
water sources and surface/groundwater  

• Construction of new 
infrastructure is required at 
proposed site to provide the 
required Phase 1 capacity. 
There is minimal potential for 
impacts to natural features 
during this construction within 
the proposed site boundaries. 

 
• Construction of new 

infrastructure is required at 
proposed site to provide 
the required Phase 1 
capacity. There is minimal 
potential for impacts to 
natural features during this 
construction within the 
proposed site boundaries. 

 
• Construction of new 

infrastructure is required 
at proposed site to 
provide the required 
Phase 1 capacity. There 
is minimal potential for 
impacts to natural 
features during this 
construction within the 
proposed site 
boundaries. 
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Sub-Criteria Criteria Indicators 

Alternative 1 -Conventional Activated 

Sludge (CAS) 

Alternative 2- Biological Aerated Filter 

(BAF)  

Alternative 3- Biological Nutrient 

Removal  (BNR) 

Rationale Score Rationale Score Rationale Score 

Receiving Waterbody 

– Impact on effluent criteria and outfall 
considerations   

–  Impact to health of receiving waterbody 

– Minimizes chemical components for 
treatment  

– Ability to meet regulatory requirements 

–  Impact on recreational uses 

–  Ability to protect existing water uses 

• All options will meet effluent 
quality requirements 

• Require chemical usage for 
phosphorus removal 
 
 
 

 
• All options will meet 

effluent quality 
requirements 

• Require chemical usage for 
phosphorus removal 
 
 

 
• All options will meet 

effluent quality 
requirements 

• Reduced chemicals 
required for phosphorus 
removal 
 

 

Impact on System 
Overflows 

–  Maximize opportunities to reduce overflows 

– Ability to alleviate the existing system and 
strain on Stanley Avenue Wastewater 
Treatment Plant and related Sewage 
Pumping Stations  

• All options provide similar 
peak flow capacity to treat wet 
weather flows and minimize 
overflows 

 
• All options provide similar 

peak flow capacity to treat 
wet weather flows and 
minimize overflows 

 
• All options provide 

similar peak flow 
capacity to treat wet 
weather flows and 
minimize overflows 

 

Physical Environmental 
Considerations 
(Geology, 
Hydrogeology, 
Soil/Land 
Contamination) 

– Minimizes environmental crossings 

– Minimizes time required for contamination 
review/investigation/ remediation 

– Subsurface soils and rock 
 characteristics, groundwater levels and 
water table levels 

– Level of short or long-term anticipated 
groundwater impacts (e.g. drilling through 
water table) 

– Investigation of potential Hydrogen Sulphide 
(H2S)  

• Requires investigation of 
subsurface soils and rock 
characteristics, groundwater 
levels and water table levels 
 

 
• Reduced footprint 

compared to CAS. 

• Low potential for 
contaminated soil 

 
• Requires investigation of 

subsurface soils and rock 
characteristics, 
groundwater levels and 
water table levels 
 

 

Climate Change 

- Impact on long-term planning 
 - Level of adaptability/resilience 
 - Flexibility in operation and treatment needs  
 - Minimize impact from climate or contributing 
to climate conditions 

• CAS technology provides 
some flexibility to 
accommodate extreme 
conditions due to climate 
change as infrastructure is 
designed according to 
guidelines that provide some 
conservatism to handle 
fluctuations in conditions.  
Compatible for future 
intensification retrofits as they 
mature 

 
• BAF offers some 

operational flexibility during 
flow and load variations, 
including improved 
treatment of dilute and cold 
wastewater. Limited 
flexibility for future 
intensification retrofits. 

 • BNR technology 
provides some flexibility 
to accommodate 
extreme conditions due 
to climate change as 
infrastructure is designed 
according to guidelines 
that provide some 
conservatism to handle 
fluctuations in conditions. 
Compatible for future 
intensification retrofits as 
they mature 
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Sub-Criteria Criteria Indicators 

Alternative 1 -Conventional Activated 

Sludge (CAS) 

Alternative 2- Biological Aerated Filter 

(BAF)  

Alternative 3- Biological Nutrient 

Removal  (BNR) 

Rationale Score Rationale Score Rationale Score 

Overall Environmental 
Risk 

 - Potential environmental risk during 
construction and/or operation 
 - Potential for non-mitigatable impact 

 - Potential for lack of success of the overflow 
strategy   

• Low potential for 
environmental risk due to 
minimal environmental 
features on the site 

 
• Low potential for 

environmental risk due to 
minimal environmental 
features on the site 

 
• Low potential for 

environmental risk due to 
minimal environmental 
features on the site 

 

S
o

ci
a

l/
C

u
lt

u
ra

l 
(2

5
%

) 

Community Concerns 
for Residents/Local 
Businesses/ Traffic 

 - Reduces public health and safety concerns  
 - Impact on recreational amenities  
 - Existing and future employment and 
population areas   
 - Impact of Wastewater Treatment Plant 
aesthetics  
 - Impact on surrounding properties or public 
spaces 
 - Impact on travel time during construction   
 - Impact of temporary local disruption to road 
and public transit traffic 
 - Ability to improve local aesthetics 
 - Nature of adverse effects on roadway 
 - Coordination with planned road work 
improvements 

• Conventional treatment 
technologies provide a high 
level of wastewater treatment, 
so this option does not result 
in any increased risk to the 
public or downstream users of 
the Chippawa Creek. 

 
• BAF treatment 

technologies provide a high 
level of wastewater 
treatment, so this option 
does not result in any 
increased risk to the public 
or downstream users of the 
Chippawa Creek. 

 
• BNR treatment 

technologies provide a 
high level of wastewater 
treatment, so this option 
does not result in any 
increased risk to the 
public or downstream 
users of the Chippawa 
Creek. 

 

Impact on Indigenous 
Communities 

 - Impact during construction and operation 

•  - Impact on short and long-term planning  

• No anticipated impact to First 
Nations communities as 
construction is limited to 
existing disturbed sites. 
Effluent quality will meet all 
regulations and is not 
expected to impact First 
Nations communities 
downstream. 

 
• No anticipated impact to 

First Nations communities 
as construction is limited to 
existing disturbed sites. 
Effluent quality will meet all 
regulations and is not 
expected to impact First 
Nations communities 
downstream. 

 
• No anticipated impact to 

First Nations 
communities as 
construction is limited to 
existing disturbed sites. 
Effluent quality will meet 
all regulations and is not 
expected to impact First 
Nations communities 
downstream. 

 

Impacts on 
Archaeological/ 
Cultural Heritage 
Features 

 - Impacts on nearby agricultural lands 
 - Likelihood for impact to heritage 
homes/properties/landscape 
 - Presence of known archaeological 
resources/sites, potential impacts on them 
and ability to mitigate 
 - Number of known archeological sites 
affected 

• New infrastructure to be 
constructed would be limited 
to the proposed site, which 
has little to no remaining 
archaeological potential. 

 
• New infrastructure to be 

constructed would be 
limited to the proposed site, 
which has little to no 
remaining archaeological 
potential. 

 
• New infrastructure to be 

constructed would be 
limited to the proposed 
site, which has little to no 
remaining archaeological 
potential. 
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Sub-Criteria Criteria Indicators 

Alternative 1 -Conventional Activated 

Sludge (CAS) 

Alternative 2- Biological Aerated Filter 

(BAF)  

Alternative 3- Biological Nutrient 

Removal  (BNR) 

Rationale Score Rationale Score Rationale Score 

Air Quality and Odour 
Impact 

 - Impact to surrounding land users   
 - Impact on life cycle air quality associated 
with overall servicing strategy 
 - Impact on odour from operation of Sewage 
Pumping Stations, forcemain and/or sanitary 
sewers 
 - Impact of H2S to create odorous 
environment  
 - Impact of air quality surrounding the site or 
official regulations 
 - Incorporation of treatment technologies  

• Lower potential to impact air 
quality due to aeration and 
smaller tanks compared to 
BNR. 

 
• Lower potential to impact 

air quality due to aeration 
and aerobic condition in the 
BAF tanks. 

 
• Higher potential to 

impact air quality due to 
anaerobic and anoxic 
conditions in the 
bioreactors. 

 

Noise, Vibration and 
Dust Impact 

 - Impact of factors: noise, vibration, dust 
(potential impacts - major, moderate, minor) 
associated with the impact factors 

• The proposed SNF WWTP 
site has potential to buffer 
odour, air and noise 

 
• The proposed SNF WWTP 

site has potential to buffer 
odour, air and noise 

 
• The proposed SNF 

WWTP site has potential 
to buffer odour, air and 
noise 

 

Compatibility with 
Current/ Planned Land 
Uses 

 - Suitability of land use designation  

• The selected site is a large 
greenfield area to support 
siting and flexibility of the SNF 
WWTP 

 
• The selected site is a large 

greenfield area to support 
siting and flexibility of the 
SNF WWTP 

 
• The selected site is a 

large greenfield area to 
support siting and 
flexibility of the SNF 
WWTP 

 

Overall Socio/Cultural 
Risk 

 - Cultural heritage or archaeological delays  

 - Impact to community during construction and 
operation (odour, noise, etc.) 

• Good road access for 
construction and operations 

• There will be some potential 
impacts during construction 
due to additional truck traffic 
and noise, which can be 
mitigated with proper 
construction practices and 
schedules. Impacts will be 
limited to SNF WWTP area 
during construction. Additional 
nuisance impacts are not 
expected during normal plant 
operations. 
 

 
• Good road access for 

construction and operations 

• There will be some 
potential impacts during 
construction due to 
additional truck traffic and 
noise, which can be 
mitigated with proper 
construction practices and 
schedules. Impacts will be 
limited to SNF WWTP area 
during construction. 
Additional nuisance 
impacts are not expected 
during normal plant 
operations. 

 
• Good road access for 

construction and 
operations 

• There will be some 
potential impacts during 
construction due to 
additional truck traffic and 
noise, which can be 
mitigated with proper 
construction practices 
and schedules. Impacts 
will be limited to SNF 
WWTP area during 
construction. Additional 
nuisance impacts are not 
expected during normal 
plant operations. 
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Sub-Criteria Criteria Indicators 

Alternative 1 -Conventional Activated 

Sludge (CAS) 

Alternative 2- Biological Aerated Filter 

(BAF)  

Alternative 3- Biological Nutrient 

Removal  (BNR) 

Rationale Score Rationale Score Rationale Score 

Le
g

a
l/

Ju
ri
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ic

ti
o

n
a

l 
(1

0
%

) 

Approvals/ 
Coordination  

– Potential conflicts or conformity with City 
of Niagara Falls or Niagara Region Official 
Plan policies, including Secondary Plans, 
Master Servicing Plans, and Niagara 
Peninsula Conservation Authority or 
Niagara Parks regulations  

– Compliance with federal, provincial and 
local plans   

–  Effluent criteria and outfall considerations  

–  Minimize need for environmental 
approvals for removal of environmental 
features  

– Impact to aquatic or natural environments  

–  Reduction of noise and odour impacts 

–  Minimizes jurisdictional requirements 
(maximize infrastructure within existing 
regional road right of ways and minimize 
impact to Ontario Power Generation 
maintenance/operations) 

• Performance of CAS is well 
understood and there is little 
complexity or effort expected 
to obtain approval  

 
• Performance of CAS is well 

understood and there is 
little complexity or effort 
expected to obtain approval  

 
• Performance of CAS is 

well understood and 
there is little complexity 
or effort expected to 
obtain approval. 

 

Land Use Suitability –  Compatibility with existing future land use 
designations  

– Proximity to physical features (i.e. 
waterbodies/ 
highways/railways/residential/recreational) 

• Large greenfield area to 
support siting and flexibility 

• No changes compared to 
existing conditions 

 
• Large greenfield area to 

support siting and flexibility 

• No changes compared to 
existing conditions 

 
• Large greenfield area to 

support siting and 
flexibility 

• No changes compared to 
existing conditions 

 

Land Acquisition   - Land requirement issues and agency 
concerns that may arise related to project 
routes, siting and land acquisition 
 - Site compatibility 
 - Degree of complexity relating to: 
   - Availability of land 
   - Current designated land use 
   - Current ownership 
   - Property acquisition and easement 
requirements  

• No additional land acquisition 
would be required for a 
conventional future expansion 
of the SNF WWTP. 

 
• No additional land 

acquisition would be 
required for future 
expansion of the SNF 
WWTP using BAF 
technology. 

 
• No additional land 

acquisition would be 
required for a 
conventional future 
expansion of the SNF 
WWTP using BNR 
technology. 
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Sub-Criteria Criteria Indicators 

Alternative 1 -Conventional Activated 

Sludge (CAS) 

Alternative 2- Biological Aerated Filter 

(BAF)  

Alternative 3- Biological Nutrient 

Removal  (BNR) 

Rationale Score Rationale Score Rationale Score 

Worker Safety and 
Operability –  Accessibility for operation and 

maintenance 

• The selected site has good 
road access for construction 
and operations 

 
• The selected site has good 

road access for 
construction and operations 

 
• The selected site has 

good road access for 
construction and 
operations 

 

Overall Legal/ 
Jurisdictional Risk 

–  Complexity of land acquisition/ownership   

–  Complexity of approvals/coordination  

• Lower risk due to avoidance 
of environmental constraints 
and demonstrated full-scale 
applications. 

 
• Lower risk due to 

avoidance of environmental 
constraints and 
demonstrated full-scale 
applications. 

 
• Lower risk due to 

avoidance of 
environmental 
constraints and 
demonstrated full-scale 
applications. 

 

T
e

ch
n

ic
a

l 
(2

0
%

) 

Technical Treatment  

 - Secondary or tertiary treatment requirements 
 - Effluent Discharge requirements 
(present/future) 
 - Disinfection options  
 - Flow forecasts  
 - Flexibility to incorporate treatment 
technologies 
 - Potential for H2S gas during construction 
 - Odour and noise remediation requirements 

• Proven technology that will 
reliably meet all effluent 
requirements 

 
• Proven technology that will 

reliably meet all effluent 
requirements 

 
• Proven technology that 

will reliably meet all 
effluent requirements 
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Sub-Criteria Criteria Indicators 

Alternative 1 -Conventional Activated 

Sludge (CAS) 

Alternative 2- Biological Aerated Filter 

(BAF)  

Alternative 3- Biological Nutrient 

Removal  (BNR) 

Rationale Score Rationale Score Rationale Score 

– Compatibility/ Impacts 
to Existing and Future 
Infrastructure 

 - Flexibility for future expansion, upgrades or 

connections 

 - Ability to maximize use of existing infrastructure 

  - Coordination opportunities with planned 

infrastructure improvements 

  - Integration or Impact with existing utilities and 

other infrastructure and ability to maintain utilities 

and infrastructure in service 

  - Utility easements within or in close proximity  

  - Potential for infrastructure to impact recent or 

planned investments  

  - Minimizes watercourse/highway/railway 

crossings 

  - Construction in areas with limited access 

  - Proximity and/or conflict with existing 

infrastructure 

  - Accessibility and safety 

  - Ability to maintain existing services during and 

following construction 

  - Operational flexibility 

 - Ability to meet future servicing needs for new 

growth and post 2041 projections 

  - Flexibility with future servicing requirements 

 - Maximize service area 

• Compatible with maturing 
intensification technologies 
(AGS, etc.) and energy 
efficiency improvements 
(MABR) and future tertiary 
treatment  

 

 
• Proprietary technology with 

reduced potential for 
intensification and energy 
efficiency improvements.  
Compatible with future 
tertiary treatment.     

 • Compatible with maturing 
intensification 
technologies (AGS, etc.) 
and energy efficiency 
improvements (MABR) 
and future tertiary 
treatment  
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Sub-Criteria Criteria Indicators 

Alternative 1 -Conventional Activated 

Sludge (CAS) 

Alternative 2- Biological Aerated Filter 

(BAF)  

Alternative 3- Biological Nutrient 

Removal  (BNR) 

Rationale Score Rationale Score Rationale Score 

– Biosolids Strategy 

–  - Close proximity to existing Biosolids Plant 
 - Easy truck access to Biosolids  
 - Ability to pump to Biosolids 
 - Ability to minimize infrastructure needs 

• Biosolids are compatible with 
existing end-use and allow 
use of familiar thickening (i.e., 
Gravity Belt Thickener) 
technology to Region staff  

 
• Biosolids are compatible 

with existing end-use.  
Dilute backwash solids 
requires additional 
consideration for thickening 
facility design. 

 • Reduced biosolids 
production 

• Biosolids are compatible 
with existing end-use 
and allow use of familiar 
thickening (i.e., Gravity 
Belt Thickener) 
technology to Region 
staff.  

 

– System Security and 
Level of Service 

  - Ability to maintain or enhance operational 

security 

–  Ability to maintain or enhance service 
standard for the customer 

• All Options provide a similar 
level of service 

 
• All Options provide a 

similar level of service 
 

• All Options provide a 
similar level of service 

 

– Traffic Management   - Anticipated degree of construction truck traffic 

management issues during construction 

–  Anticipated level of truck traffic during typical 
operations and maintenance 

• Slightly higher traffic during 
operation for chemical 
delivery and sludge haulage  

 
• Slightly higher traffic during 

operation for chemical 
delivery and sludge 
haulage 

 
• Reduced traffic during 

operation associated 
with chemical delivery 
and sludge haulage 

 

Operation & 
Maintenance 

–  - Minimizes long-term operation and 
maintenance requirements  
 - Ease of access to operate and maintain 
 - Provision of emergency access 
 - Deterioration (condensation, salt and H2S) 

• Simple to operate and well 
understood by Region staff 

• Significant operational 
flexibility 

 
• Simple to operate 

• Reduced operational 
flexibility  

 
• More complex system to 

operate compared to 
CAS and less familiar to 
Region staff 

 

Overall Technical Risk    - Impact on growth (capacity risk)  

  - Overdesigning and stranding capacity (capacity 

risk) 

–  - Treatment technology risk 
 - Construction risk  
 - Schedule/timing risk 

• Non-proprietary technology 
with equipment available from 
multiple vendors 

 
• Proprietary technology with 

limited vendors.  Requires 
pre-selection or pre-
purchase 

 
• Non-proprietary 

technology with 
equipment available from 
multiple vendors 
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Sub-Criteria Criteria Indicators 

Alternative 1 -Conventional Activated 

Sludge (CAS) 

Alternative 2- Biological Aerated Filter 

(BAF)  

Alternative 3- Biological Nutrient 

Removal  (BNR) 

Rationale Score Rationale Score Rationale Score 

F
in

a
n

ci
a

l 
(2

0
%

) 

Capital Cost – Total capital (construction) cost for new 
infrastructure and/or upgrades for overall 
servicing strategy 

– Cost of required/needed property 
acquisition/easements 

• Moderate capital cost 
 

• Moderate capital cost 
 

• Higher capital cost  

Lifecycle Cost 
(Operation, 
Resourcing, and 
Maintenance and 
Servicing) 

– Minimizes operation & maintenance costs  

– Cost of operation and maintaining the 
infrastructure  

• Moderate O&M and Life Cycle 
Costs 

 
• Moderate O&M and Life 

Cycle Costs 
 

• Moderate O&M and Life 
Cycle Costs 

 

Cash Flow/Phasing of 
Costs 

– Impact to cash management  

– Futureproof costing impact (i.e. potential for 
decisions or treatment options to become 
obsolete and difficult to replace in the future) 

– Phasing of costs and impact to DCs and rates 

• Capacity and expansion 
phasing can be 
accommodated 

• Flexibility to integrate new 
technologies as they mature 
for intensification or energy 
reduction 

 
• Capacity and expansion 

phasing can be 
accommodated 

• Limited flexibility to 
integrate new technologies 
for intensification or energy 
reduction 

 
• Capacity and expansion 

phasing can be 
accommodated 

• Flexibility to integrate 
new technologies as 
they mature for 
intensification or energy 
reduction 

 

Funding Opportunities – Developmental Charges 

– Grants (Federal, Provincial) 

• Similar funding opportunities 
for all technologies 

 
• Similar funding 

opportunities for all 
technologies 

 
• Similar funding 

opportunities for all 
technologies 

 

Overall Financial Risk  – Financial risk during construction (cost 
increase/ uncertainty) 

– Complexity of solution  

– Scope increase 

– Potential impact of unforeseen costs 
(capital/operations, etc.) 

• Technology is mature and well 
understood to mitigate 
financial risk. 

 
• Technology is mature and 

well understood to mitigate 
financial risk. 

 
• Technology is mature 

and well understood to 
mitigate financial risk. 

 

Total Score 
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Table B-2 Detailed Evaluation of Effluent Disinfection Options for the South Niagara Falls WWTP 
C
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te
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a

 

Sub-Criteria Criteria Indicators 

Alternative 1 – Chlorination/Dechlorination Alternative 2- UV Disinfection  

Rationale Score Rationale Score 

E
n

v
ir

o
n

m
e

n
ta

l 
(2

5
%

) 

Potential Impact on 
Environmentally 
Sensitive Features 

•  - Impact to environmentally sensitive 
features (e.g. Provincially Significant 
Wetlands (PSW), Environmental Sensitive 
Areas (ESA), Environmental Consideration 
Areas (ECA), Areas of Natural and 
Scientific Interest (ANSI), significant 
woodlots, creeks and other designated 
natural areas as per Official Plans (City of 
Niagara Falls or Niagara Region) and 
Niagara Peninsula Conservation Authority 
or Niagara Parks regulated areas 
 - Maximizes natural buffer 

• Similar impact for all options 

• Potential to mitigate impact through maximizing 
road right-of-way and trenchless construction. 

• Option minimizes need to cross environmental 
features. 

• High potential to buffer odour, air and noise 
 

 
• Similar impact for all options 

• Potential to mitigate impact through maximizing 
road right-of-way and trenchless construction. 

• Option minimizes need to cross environmental 
features. 

• High potential to buffer odour, air and noise 
 

 

Impact to Species at 
Risk 

•  - Impact to Species at Risk and sensitive 
aquatic habitats (e.g. proximity to 
vulnerable/threatened/endangered or 
locally/regionally rare amphibians, wildlife or 
fish) 
 - Impacts on sensitive terrestrial flora and 
fauna habitats  

• Due to avoidance of natural features, lower 
potential for impact to Species at Risk.   

• Due to avoidance of natural features, lower 
potential for impact to Species at Risk.  

Potential Effects to 

Water Features/ 

Resources  

– Impact on surface water levels (short or long-
term)  

– Impact to crossing of floodplains and 
meander belts (e.g. potential flooding and 
erosion risk) 

– Impact on water quality, including nearby 
water sources and surface/groundwater  

• There is minimal potential for impacts to natural 
features during this construction within the new 
Plant site boundaries. 

 
• There is minimal potential for impacts to natural 

features during this construction within the new 
Plant site boundaries. 

 

Receiving Waterbody 

– Impact on effluent criteria and outfall 
considerations   

–  Impact to health of receiving waterbody 

– Minimizes chemical components for 
treatment  

– Ability to meet regulatory requirements 

–  Impact on recreational uses 

–  Ability to protect existing water uses 

• All options will meet effluent quality 
requirements 

• Require chemical usage for 
chlorination/dechlorination 

• Minimal risk of discharge of chlorinated effluent 
to the receiving water, through eliminating 
chlorine residual by dechlorination. 
 
 
 

 
• All options will meet effluent quality 

requirements 

• No chemical usage for disinfection 

• Non-toxic effluent 

• No risk of chemicals reaching the environment 
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Sub-Criteria Criteria Indicators 

Alternative 1 – Chlorination/Dechlorination Alternative 2- UV Disinfection  

Rationale Score Rationale Score 

Impact on System 
Overflows 

–  Maximize opportunities to reduce overflows 

– Ability to alleviate the existing system and 
strain on Stanley Avenue Wastewater 
Treatment Plant and related Sewage 
Pumping Stations  

• Ability to minimize system overflow through the 
superchlorination (i.e. overdosing chlorine) 
followed by dechlorination approach during peak 
wet weather flow conditions. 

 
• Potential of system overflows during peak 

weather flows, as the UV units is limited to the 
design peak flow and cannot handle excess 
extraneous flows. 

 

Physical Environmental 
Considerations 
(Geology, 
Hydrogeology, 
Soil/Land 
Contamination) 

– Minimizes environmental crossings 

– Minimizes time required for contamination 
review/investigation/ remediation 

– Subsurface soils and rock 
 characteristics, groundwater levels and 
water table levels 

– Level of short or long-term anticipated 
groundwater impacts (e.g. drilling through 
water table) 

– Investigation of potential Hydrogen Sulphide 
(H2S)  

• Requires investigation of subsurface soils and 
rock characteristics, groundwater levels and 
water table levels 
  

 
• Reduced footprint compared to 

chlorination/dichlorination option. 

• Low potential for contaminated soil 

 

Climate Change 

- Impact on long-term planning 
 - Level of adaptability/resilience 
 - Flexibility in operation and treatment needs  
 - Minimize impact from climate or contributing 
to climate conditions 

• Chlorination/dechlorination technology provides 
some flexibility to accommodate extreme 
conditions due to climate change, as the 
superchlorination (i.e. overdosing chlorine) 
followed by dechlorination approach can be 
used during peak wet weather flow conditions. 

 
• UV units is limited to the design peak flow and 

cannot handle excess extraneous flows. 
 

Overall Environmental 
Risk 

 - Potential environmental risk during 
construction and/or operation 
 - Potential for non-mitigatable impact 

 - Potential for lack of success of the overflow 
strategy   

• Low potential for environmental risk due to 
minimal environmental features on the site 

• Effluent chorine residual can be eliminated by 
dechlorinating 
 
 

 
• Low potential for environmental risk due to 

minimal environmental features on the site 

• No risk of chemicals reaching the environment 
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Sub-Criteria Criteria Indicators 

Alternative 1 – Chlorination/Dechlorination Alternative 2- UV Disinfection  

Rationale Score Rationale Score 

S
o

ci
a

l/
C

u
lt

u
ra

l 
(2

5
%

) 

Community Concerns 
for Residents/Local 
Businesses/ Traffic 

 - Reduces public health and safety concerns  
 - Impact on recreational amenities  
 - Existing and future employment and 
population areas   
 - Impact of Wastewater Treatment Plant 
aesthetics  
 - Impact on surrounding properties or public 
spaces 
 - Impact on travel time during construction   
 - Impact of temporary local disruption to road 
and public transit traffic 
 - Ability to improve local aesthetics 
 - Nature of adverse effects on roadway 
 - Coordination with planned road work 
improvements 

• May cause public concerns due to the potential 
formation of disinfection by-products (DBPs); 
and potential discharge of chlorine residual to 
the receiving waterbody, however, this can be 
eliminated by dechlorination. 

• Some traffic impact for chemical delivery 
 

 
• No public concerns with operation and safety in 

the use of UV units, as the use of UV light as a 
disinfectant does not create any DBP formation 
and no in-stream chemicals are required to 
achieve primary disinfection. 
 

 

Impact on Indigenous 
Communities 

 - Impact during construction and operation 

•  - Impact on short and long-term planning  

• No anticipated impact to First Nations 
communities as construction is limited to 
existing disturbed sites. Effluent quality will meet 
all regulations and is not expected to impact 
First Nations communities downstream. 

• Effluent chorine residual can be eliminated by 
dechlorination. 

 
• No anticipated impact to First Nations 

communities as construction is limited to 
existing disturbed sites. Effluent quality will 
meet all regulations and is not expected to 
impact First Nations communities downstream. 

 

Impacts on 
Archaeological/ 
Cultural Heritage 
Features 

 - Impacts on nearby agricultural lands 
 - Likelihood for impact to heritage 
homes/properties/landscape 
 - Presence of known archaeological 
resources/sites, potential impacts on them 
and ability to mitigate 
 - Number of known archeological sites 
affected 

• Disinfection facility to be constructed would be 
limited to the proposed site, which has little to no 
remaining archaeological potential. 

 
• Disinfection facility to be constructed would be 

limited to the proposed site, which has little to 
no remaining archaeological potential. 
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Sub-Criteria Criteria Indicators 

Alternative 1 – Chlorination/Dechlorination Alternative 2- UV Disinfection  

Rationale Score Rationale Score 

Air Quality and Odour 
Impact 

 - Impact to surrounding land users   
 - Impact on life cycle air quality associated 
with overall servicing strategy 
 - Impact on odour from operation of Sewage 
Pumping Stations, forcemain and/or sanitary 
sewers 
 - Impact of H2S to create odorous 
environment  
 - Impact of air quality surrounding the site or 
official regulations 
 - Incorporation of treatment technologies  

• Potential impact on air quality due to 
greenhouse gas emission from the traffic for 
chemical delivery. 

 
• No air quality and odour impact. 

 

Noise, Vibration and 
Dust Impact 

 - Impact of factors: noise, vibration, dust 
(potential impacts - major, moderate, minor) 
associated with the impact factors 

• The proposed SNF WWTP site has potential to 
buffer odour, air and noise  

• The proposed SNF WWTP site has potential to 
buffer odour, air and noise  

Compatibility with 
Current/ Planned Land 
Uses 

 - Suitability of land use designation  

• The selected site is a large greenfield area to 
support siting and flexibility of the SNF WWTP  

• The selected site is a large greenfield area to 
support siting and flexibility of the SNF WWTP  

Overall Socio/Cultural 
Risk 

 - Cultural heritage or archaeological delays  
 - Impact to community during construction and 
operation (odour, noise, etc.) 

• Good road access for construction and 
operations 

• There will be some potential impacts during 
construction due to additional truck traffic and 
noise, which can be mitigated with proper 
construction practices and schedules. Impacts 
will be limited to SNF WWTP area during 
construction.  

• Effluent chorine residual can be eliminated by 
dechlorination 

 
• Good road access for construction and 

operations 

• There will be some potential impacts during 
construction due to additional truck traffic and 
noise, which can be mitigated with proper 
construction practices and schedules. Impacts 
will be limited to SNF WWTP area during 
construction. Additional nuisance impacts are 
not expected during normal plant operations. 

• No public concerns with operation and safety in 
the use of UV disinfection units. 
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Sub-Criteria Criteria Indicators 

Alternative 1 – Chlorination/Dechlorination Alternative 2- UV Disinfection  

Rationale Score Rationale Score 

Le
g

a
l/

Ju
ri

sd
ic

ti
o

n
a

l 
(1

0
%

) 

Approvals/ 
Coordination  

– Potential conflicts or conformity with City 
of Niagara Falls or Niagara Region Official 
Plan policies, including Secondary Plans, 
Master Servicing Plans, and Niagara 
Peninsula Conservation Authority or 
Niagara Parks regulations  

– Compliance with federal, provincial and 
local plans   

–  Effluent criteria and outfall considerations  

–  Minimize need for environmental 
approvals for removal of environmental 
features  

– Impact to aquatic or natural environments  

–  Reduction of noise and odour impacts 

–  Minimizes jurisdictional requirements 
(maximize infrastructure within existing 
regional road right of ways and minimize 
impact to Ontario Power Generation 
maintenance/operations) 

• Performance of chlorination/dichlorination 
disinfection is well understood and there is little 
complexity or effort expected to obtain approval 
for the chlorination/dichlorination disinfection 
system. 
 

 
• Performance of UV disinfection is well 

understood and there is little complexity or effort 
expected to obtain approval for the 
chlorination/dichlorination disinfection system. 
 

 

Land Use Suitability 
–  Compatibility with existing future land use 

designations  

– Proximity to physical features (i.e. 
waterbodies/ 
highways/railways/residential/recreational) 

• Suitable land use and close proximity to 
Chippawa Creek for discharge.  

• Large greenfield area to support siting and 
flexibility 

• No changes compared to existing conditions 
 

 
• Suitable land use and close proximity to 

Chippawa Creek for discharge.  

• Large greenfield area to support siting and 
flexibility 

• No changes compared to existing conditions 
 

 

 

Land Acquisition   - Land requirement issues and agency 
concerns that may arise related to project 
routes, siting and land acquisition 
 - Site compatibility 
 - Degree of complexity relating to: 
   - Availability of land 
   - Current designated land use 
   - Current ownership 
   - Property acquisition and easement 
requirements  

• No additional land acquisition would be required 
for future expansion of disinfection system.  

• No additional land acquisition would be required 
for future expansion of disinfection system.  
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Sub-Criteria Criteria Indicators 

Alternative 1 – Chlorination/Dechlorination Alternative 2- UV Disinfection  

Rationale Score Rationale Score 

Worker Safety and 
Operability –  Accessibility for operation and 

maintenance 

• The selected site has good road access for 
construction and operations  

The selected site has good road access for 
construction and operations   

Overall Legal/ 
Jurisdictional Risk –  Complexity of land acquisition/ownership   

–  Complexity of approvals/coordination  

• Lower risk due to avoidance of environmental 
constraints and demonstrated full-scale 
applications. 

 
• Lower risk due to avoidance of environmental 

constraints and demonstrated full-scale 
applications. 

 

T
e

ch
n

ic
a

l 
(2

0
%

) 

Technical Treatment  

 - Secondary or tertiary treatment requirements 
 - Effluent Discharge requirements 
(present/future) 
 - Disinfection options  
 - Flow forecasts  
 - Flexibility to incorporate treatment 
technologies 
 - Potential for H2S gas during construction 
 - Odour and noise remediation requirements 

Proven technology that will reliably meet all 
effluent requirements  

 
• Proven technology that will reliably meet all 

effluent requirements 
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Sub-Criteria Criteria Indicators 

Alternative 1 – Chlorination/Dechlorination Alternative 2- UV Disinfection  

Rationale Score Rationale Score 

– Compatibility/ Impacts 
to Existing and Future 
Infrastructure 

 - Flexibility for future expansion, upgrades or 

connections 

 - Ability to maximize use of existing infrastructure 

  - Coordination opportunities with planned 

infrastructure improvements 

  - Integration or Impact with existing utilities and 

other infrastructure and ability to maintain utilities 

and infrastructure in service 

  - Utility easements within or in close proximity  

  - Potential for infrastructure to impact recent or 

planned investments  

  - Minimizes watercourse/highway/railway 

crossings 

  - Construction in areas with limited access 

  - Proximity and/or conflict with existing 

infrastructure 

  - Accessibility and safety 

  - Ability to maintain existing services during and 

following construction 

  - Operational flexibility 

 - Ability to meet future servicing needs for new 

growth and post 2041 projections 

  - Flexibility with future servicing requirements 

 - Maximize service area 

• Chlorinatin/dechlorination technology has 
flexibility for future expansion, upgrades or 
connection. 

 

 

 
• Proprietary technology with reduced potential for 

energy efficiency improvements. If the UV 
models are discontinued, the whole UV 
disinfection system would require upgrades 
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Sub-Criteria Criteria Indicators 

Alternative 1 – Chlorination/Dechlorination Alternative 2- UV Disinfection  

Rationale Score Rationale Score 

– Biosolids Strategy   - Close proximity to existing Biosolids Plant 

 - Easy truck access to Biosolids  

 - Ability to pump to Biosolids 

 - Ability to minimize infrastructure needs 

• Biosolids are compatible with existing end-use 
and allow use of familiar thickening (i.e., Gravity 
Belt Thickener) technology to Region staff 

 
• Biosolids are compatible with existing end-use 

and allow use of familiar thickening (i.e., Gravity 
Belt Thickener) technology to Region staff 

 

– System Security and 
Level of Service 

  - Ability to maintain or enhance operational 

security 

  - Ability to maintain or enhance service standard 

for the customer 

• The two options provide a similar level of service 
 

• The two options provide a similar level of 
service  

– Traffic Management   - Anticipated degree of construction truck traffic 

management issues during construction 

  - Anticipated level of truck traffic during typical 

operations and maintenance 

• Some traffics during operation for chemical 
delivery   

• No traffic during UV operation 
 

Operation & 
Maintenance 

  - Minimizes long-term operation and 

maintenance requirements  

 - Ease of access to operate and maintain 

 - Provision of emergency access 

 - Deterioration (condensation, salt and H2S) 

• Simple to operate and well understood by 
Region staff 

• Significant operational flexibility  

 
• Simple operation, but less familiar to Region 

staff compared to the chlorination/dechlorination 
system 

 

Overall Technical Risk    - Impact on growth (capacity risk)  

  - Overdesigning and stranding capacity (capacity 

risk) 

  - Treatment technology risk 

 - Construction risk  

 - Schedule/timing risk 

• Technology is mature and well understood to 
mitigate technical risks. 

 

 
• Proprietary technology with limited vendors.  

Requires pre-selection or pre-purchase. 

• Reliability has been a problem in the past, but 
usage has increased rapidly with improved 
systems 
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Sub-Criteria Criteria Indicators 

Alternative 1 – Chlorination/Dechlorination Alternative 2- UV Disinfection  

Rationale Score Rationale Score 

F
in

a
n
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a

l 
(2

0
%

) 

Capital Cost   - Total capital (construction) cost for new 

infrastructure and/or upgrades for overall 

servicing strategy 

 - Cost of required/needed property 

acquisition/easements 

• Lower capital cost 
  

• Slightly higher capital cost 
 

Lifecycle Cost 
(Operation, 
Resourcing, and 
Maintenance and 
Servicing) 

  - Minimizes operation & maintenance costs   

 - Cost of operation and maintaining the 

infrastructure 

 - Impact to regional resources 

 - Ease of access to maintain 

 - Provision of emergency access 

 - Minimize total lifecycle cost (combination of 

capital, property acquisition, operation & 

maintenance, etc.) 

 - Ability to decommission existing Sewage 

Pumping Stations 

 - Minimize wastewater infrastructure footprint to 

reduce impact on climate 

• Moderate O&M cost and Lower Life Cycle Costs 

 
 

• Higher O&M cost and higher Life Cycle Costs 

 

 

Cash Flow/Phasing of 
Costs 

  - Impact to cash management  

 - Futureproof costing impact (i.e. potential for 

decisions or treatment options to become 

obsolete and difficult to replace in the future) 

 - Phasing of costs and impact to Development 

Charges (DCs) and rates 

• Capacity and expansion phasing can be 
accommodated 
 
 

 
• Capacity and expansion phasing can be 

accommodated with the modular design of UV 
units. 
 

 

Funding Opportunities 
  - Developmental Charges 

 - Grants (Federal, Provincial) 

• Similar funding opportunities for all technologies 
 

• Similar funding opportunities for all technologies 
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Sub-Criteria Criteria Indicators 

Alternative 1 – Chlorination/Dechlorination Alternative 2- UV Disinfection  

Rationale Score Rationale Score 

Overall Financial Risk    - Financial risk during construction (cost 

increase/ uncertainty) 

 - Complexity of solution  

  - Scope increase 

  - Potential impact of unforeseen costs 

(capital/operations, etc.) 

• Technology is mature and well understood to 
mitigate financial risk. 

 
• Technology is mature and well understood to 

mitigate financial risk. 
 

Total Score 
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