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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. 
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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 



  

T001140A-085-220316-SNF WWTP EA-TM2 Technology Review_e0  42 

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 
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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 $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 
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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. 
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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
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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 

• 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 
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Sub-Criteria Criteria Indicators 

Alternative 1 – Chlorination/Dechlorination Alternative 2- UV Disinfection  

Rationale Score Rationale Score 

E
n
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m
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n
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l 
(2

5
%
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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 
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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 
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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
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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
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n
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l 
(2

0
%
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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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