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MINUTES 
Ainley & Associates Limited 
280 Pretty River Parkway, Collingwood, ON  L9Y4J5 

Tel: (705) 445-3451      -     Fax: (705) 445-0968 

Email: collingwood@ainleygroup.com 

STEERING COMMITTEE MEETING #1

PROJECT: Town of Collingwood 

Class EA Amendment for the R. A. Barker Water Treatment Plant Expansion 

Ainley Job No. 119013 

DATE: July 4, 2019 

LOCATION: 43 Stewart Road, Collingwood (Boardroom) 

TIME: 1:15 pm to 4:20 pm 

PRESENT: Peggy Slama, Town of Collingwood 

Ken Kaden, Town of Collingwood 

Brian Sahely, AECOM 

Mike Ainley, Ainley Group 

Reid Mitchell, Ainley Group 

Victoria Perejmybida, Ainley Group 

DISTRIBUTION: All Present 

1. Call to Order

The meeting commenced at 1:15pm. 

2. Introductions

a. Primary Contact Information

The primary contact information for the Town of Collingwood (Town), Ainley and AECOM is outlined 

below: 

Peggy Slama 

• Email: pslama@collingwood.ca

• Phone: 705-445-1581, Ext. 3301

Ken Kaden 

• Email: kkaden@collingwood.ca

• Phone: 705-445-1581 Ext. 3303

• Mobile: 705-351-2133

mailto:pslama@collingwood.ca
mailto:kkaden@collingwood.ca
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Brian Sahely 

• Email: brian.sahely@aecom.com   

• Phone: 1-905-747-7445 

• Mobile: 1-416-716-6750 

Mike Ainley  

• Email: ainley.m@ainleygroup.com  

• Phone: 705-445-3451 Ext. 136 

• Mobile: 705-444-4466 

Reid Mitchell 

• Email: mitchell@ainleygroup.com  

• Phone: 705-445-3451 Ext. 135 

Tori Perejmybida 

• Email: perejmybida@ainleygroup.com  

• Phone: 705-445-3451 Ext. 119 

• Mobile: 705-539-0149 

b. Reporting Structure and Protocol 

The Town’s primary contact is Ken Kaden. Peggy Slama is to be copied on all required correspondence. 

Brian Sahely is the primary contact for AECOM and will only require correspondence on technical 

aspects of the project. AECOM will provide all correspondence through Ainley. 

Mike Ainley is the main contact for Ainley. Reid Mitchell and Tori Perejmybida are to be copied on all 

correspondence. 

The project schedule identifies a number of teleconferences. The intention of the teleconferences is to 

allow for short discussions to advance the project. Ainley can meet with the Town in person however 

AECOM will use teleconference to reduce travel time. 

3. Contract Documents 

a. Status of Engineering Agreement 

The engineering agreement has been executed. 

4. Project Overview 

The scope review list outlined below was discussed during the meeting. 

• Collection and review of background information 
• Existing plant performance/capacity review  

− The capacity review will determine the existing capacity of the plant through a desktop 
analysis. Collingwood just completed a report that will provide AECOM with the required 
information to complete the capacity analysis.    

ACTION BY: Town of Collingwood / AECOM 
 

− The Town needs to provide AECOM with the cleaning frequency of the plant filters. 

ACTION BY: Town of Collingwood 

mailto:brian.sahely@aecom.com
mailto:ainley.m@ainleygroup.com
mailto:mitchell@ainleygroup.com
mailto:perejmybida@ainleygroup.com
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• Archaeological review of the site 
− To commence as soon as possible. 

ACTION BY: AECOM 

• Natural environmental review of the site 
− To commence as soon as possible. 

ACTION BY: AECOM 

• Class EA Phase 1 & 2 public consultation 
− The notice of commencement is intended to be the only public consultation during Phase 1 

and 2. 
− The Master Servicing Plan (MSP) is expected to provide the Phase 1 and 2 information 

required for this Class Environmental Assessment (Class EA). 
− Ainley and AECOM expect all planning information to come from the MSP.  The Town will 

provide a copy of the MSP as soon as possible.   

ACTION BY: Town of Collingwood 

• Identification and evaluation of alternative design solutions 
− An initial list has been developed which was further discussed during the meeting.  It was 

agreed that further discussion is required in order to finalize the lists of design solutions for 
both the Ultrafiltration system and the disinfection system.   

ACTION BY: All 

• Workshop with Town staff to confirm and short-list alternative design concepts 
• Development of draft recommended alternative design solution(s) 
• Class EA Phase 3 consultation (including PIC) 

- The Public Information Centre (PIC) will take place on the 3rd floor of the public library. 

The room will be booked by the Town once a date for the PIC is determined.   

ACTION BY: Town of Collingwood  

• Finalization and refinement of recommended alternative design solution(s) 
• Preparation of Amendment to 2004 Environmental Study Report 

- The Town questioned whether an Amendment or Addendum to the 2004 Environmental 

Study Report (ESR) is required. An Amendment is required for any changes to the ESR to 

clarify ambiguities, streamlining the planning process where problems have arisen and 

where projects or activities were not previously included. An Addendum is required as a 

result of a time lapse of an ESR or where it is not feasible to implement the project in the 

manner outlined in the ESR. The preliminary classification is an Amendment but this will 

be confirmed as part of pre-consultation with MECP.  

ACTION BY: Ainley Group 

• Class EA Phase 4 consultation (Notice of Completion; 30-day public review) 
• Issuance of final Amendment to the ESR 

The following optional additional scope item was also discussed during the meeting. 

• Provisional full condition assessment of the existing plant’s structural, mechanical and electrical 

systems 

- AECOM identified that they require a scope of work to properly prepare a price for a 

condition assessment as assessment can vary significantly in price depending on the 

level of detail. 

- The Town’s goal of a condition assessment is to determine if there are any major pieces 

of equipment that are worth saving for the plant upgrade/expansion as well as the 

structural/architectural suitability of the plant to support modifications and loads of 

potential new replacement process equipment. 
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- Based on the discussion it was determined that a condition assessment is an important 

factor in evaluating alternative plant expansion solutions, including price, and therefore 

should be completed early in the Class EA process.  

- AECOM will provide an initial scope of work and price for the condition assessment. 

- Additional scope can be determined during the initial assessment from a quick overview 

of the entire plant and through additional information from Town Operators at the plant. 

The need for additional condition assessments will be determined later in the project. 

ACTION BY: AECOM 

5. Required Project Information from Town and Third Parties 

a. Master Servicing Plan  

A draft of the MSP was submitted by Cole to the Town for review and the Town’s review comments 

have been provided back to the consultant. It is expected that the MSP report will not be finalized for 

several weeks. The Town will provide Ainley and AECOM with the relevant information from the draft 

report to allow the Class EA to proceed.         

ACTION BY: Town of Collingwood 

b. Design Constraints 

AECOM inquired about the temperature of water that should be used to complete calculations for the 

Class EA. The filter efficiency is dependent upon the raw water temperature and decreases as the 

temperature decreases. Collingwood identified that they would like to proceed using the worst-case 

scenario of 0.5°C. 

c. Existing and Ultimate Build-Out Demands 

The Town provided Ainley with a breakdown of the required demands prior to the meeting. The Town 

confirmed that the built boundary numbers are the required demands at full build-out and include the 

maximum supply requests from Township of Clearview, Town of New Tecumseth and Town of the Blue 

Mountains (TOTBM). The breakdown does not include the non-potable water currently received by the 

east industries. Future industry potable water demand based on Ministry guidelines are included in the 

breakdown. 

The Town will provide Ainley and AECOM with the existing records of maximum non-potable water 

demand to industries. The current demands are lower than historic demands, however there is a 

potential for it to increase.  

ACTION BY: Town of Collingwood 

In addition to providing the non-potable water demand records, the Town will provide an updated table 

identifying the breakdown of potable water demands (existing, 2032, 2044 and built boundary) 

including updated demands to TOTBM, Clearview and New Tecumseth to properly reflect their phased 

supply requests. The table will also show the proportion of water going through the Regional pipeline 

for each phase. 

ACTION BY: Town of Collingwood  

The breakdown showed a 50% split of water going through the Regional pipeline and the remainder 

being delivered directly into the Town’s system at the WTP1. The Town identified that this split is based 
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on analysis completed during the MSP and is not an arbitrary assumption.  The Town will confirm. 

ACTION BY: Town of Collingwood 

The membrane concentrate is currently discharged back to the bay instead of going to the east industries 

for their non-potable demands as it is not satisfactory for the required industrial process uses and meets 

the Ministry’s quality requirements for discharge to the bay. 

It was noted that the industrial water supply is hooked up to fire suppression at some of the industries. If 

a fire occurs there is a potential for the pumps to operate at 100% causing a significant increase in water 

going to industries. This would result in a decrease in output of treated water possibly resulting in the 

use of emergency storage to meet system needs similar to a fire being suppressed with treated water.  

The supply commitment for Clearview is for a possible future servicing of Nottawa. 

The TOTBM has requested up to 16,400 m3/day to satisfy potential future needs. Collingwood’s 

response was that it will only provide the amount of water that can be delivered without having to 

complete upgrades to its distribution system. 

d. Existing Plant Information Including Permit and Licenses 

The Town will provide the most up to date PTTW, DWWP and all applicable licenses and permits (April 

2019 DWWP provided at meeting). 

ACTION BY: Town of Collingwood 

The previous PTTW identified the potential to increase water taking however this was removed from the 

most recent PTTW. When an increase in water taking is required the Town will follow the required 

process including the completion of additional studies. 

It was noted that a limitation on the existing site could be the size of the intake. The maximum 

instantaneous -capacity was previously established as 125,000 m3/day. 

AECOM will review the changes to the DWWP to determine the plant upgrades that have occurred 

since the most up to date set of drawings were produced.  

ACTION BY: AECOM 

The Town confirmed that they are still experiencing issues with zebra mussels at the water intake. An 

investigation and report were competed to identify any issues. A chlorine line is in place to help rectify 

the zebra mussel issue. The Town identified that quagga mussels are not of concern, however the report 

should be reviewed to determine if any were present during the investigation. AECOM identified that 

the issue with quagga mussels is that chlorine needs to be utilized year-round instead of just in warmer 

months. 

The Town identified that frazil ice is a concern when water levels are low. Water has not been low for 

several years and therefore this issue has not been experienced recently. The Town intends to look into 

the feasibility of using the chlorine line to pump air in the winter to help with removal of frazil ice. 

AECOM suggested that due to pressures in the line that it may not be feasible to use the existing 

chlorine duct, however AECOM will look into it as an option. The Town identified that either way they 

want to deal with the ice issues. Town Operation’s may be able to provide water elevations that result in 

frazil ice.          
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ACTION BY: AECOM 

e) Stakeholder List 

Ainley reviewed the consultation records from the 2004 Class EA and asked about the extent of public 

consultation. The Town advised that the consultation records provided were from the immediately 

available files however they will review additional files to determine if more information is available. 

Ainley identified that a resident’s concern with regards to sight lines may have only arisen during the 

design phase.  

ACTION BY: Town of Collingwood 

Ainley has updated the contact list based on the consultation records from the 2004 Class EA. The Town 

identified that they will provide a list of developers and surrounding properties that they want added to 

the agency contact list. Ainley presented a map of potential consultation areas surrounding the plant. 

The Town identified they would like to include properties within a 100 metre consultation area which 

encompasses the block around the water treatment plant. Once the agency consultation list has been 

updated it will be provided to the Town for final review. 

ACTION BY: Town of Collingwood and Ainley Group 

Ainley has contacted the MECP to obtain a list of indigenous communities that should be contacted 

during the Class EA. The Town will also determine if any additional communities should be contacted 

as part of the Class EA. 

ACTION BY: Town of Collingwood 

6. Review and Finalization of Draft Problem Statement 

The problem statement is: 

The current rated capacity of the Raymond A. Barker Water Treatment Plant is insufficient to 
accommodate the future water demands of the Town of Collingwood and its contractual commitments 
to supply treated water to other municipalities. 

The statement will continue to be developed throughout the project and will be included in the ESR. 

7. Review and Finalization of Draft Notice of Commencement and Letter 

The notice of study commencement was reviewed during the meeting. The Town provided Ainley with 

comments. Ainley will update the notice and provide it to the Town for final review. The Town had no 

comments regarding the agency cover letter.  The Town noted that the map (included in the Notice) will 

need to be “cleaned up” for publication in the newspaper.   

ACTION BY: Ainley Group 

The Town identified that the advertisement only needs to be posted in the Collingwood newspaper. The 

advertisement needs to be submitted on Thursday, a week before the it is in the paper. The 

advertisement is tentatively scheduled for publication on July 18, 2019, dependent on updating the 

required information on time. 

8. Review of Preliminary Alternative Design Concepts 
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The Town would like the Class EA to identify the following staging: 

• Stage1 – Expand Water Treatment Plant to meet existing PTTW maximum limit. 

• Stage 2 – Expand WTP to meet Full-Build predicted water demand (requiring an amendment to 

the existing PTTW). 

The Town identified that the alternatives should proceed with less limitations as this is the beginning of 

the evaluation stage. Throughout the consultation process, evaluation constraints will be determined 

and allow for the preferred alternative to be identified. 

The Town identified that they would like to keep the existing membrane building. The old plant can be 

repurposed or demolished as a majority of the building is currently empty. 

AECOM identified that pressure filtration takes up more space then submersible filters and therefore if 

Collingwood wanted to use the existing building, submersible filters are the only option. The supplier 

(manufacturer) of the filters is a design issue and therefore does not need to be identified in the ESR. 

The options identified in the proposal were reviewed. The following items were discussed: 

Options 1 and 2 will be switched so that the 2004 preferred alternative is Option 1. 

Ultrafiltration System Expansion Design Alternatives 

Option 1 – 2004 Preferred Alternative 

• AECOM will look at the current technology to determine the rated capacity of this option. 

• The following disadvantage “much less potential capacity than required for development” will 

be updated to identify the reasons including guideline and regulation changes. 

Option 2 – 2007 Design  

• The reference to manufacturers will be removed from this alternative. The alternative will only 

make mention to the use of submersible membranes. 

• The following advantage “meets Stage 1 and Stage 2 capacity requirements” is referring to the 

Stages identified in the proposal. Once the stages are determined for this Class EA this item will 

be updated. 

Option 3 – New Plant on-site and repurposing the existing building 

• This item was reviewed and no comments were made. 

Option 4 – New Plant on-site and maintain existing filtration 

• This item was reviewed and no comments were made. 

Disinfection System and High-Lift Pumping Storage Expansion Design Alternatives 

Option 1 – UV disinfection 

Options 2- 4 – All options include disinfection using chlorine 
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• The Town identified that they want to reduce the current chlorine residual which will require 

additional chlorine contact volume for all these options.   

Option 5 – Rapid acting disinfection products 

• no comments were made during the meeting about this item. 

The Town inquired about reviewing liquid chlorine versus chlorine gas alternatives. AECOM noted that 

the existing chlorine gas system is appropriate for the facility and does not require upgrades (other than 

a scrubber) to meet current standards and therefore it was agreed that there is no need to further 

consider changing the existing system.  

9. Schedule of Major Deliverable 

The following preliminary schedule of major deliverables was included in the meeting agenda however 

it was not discussed during the meeting due to time contracts.  

1. Existing and ultimate build-out planning information (from Town)   Jul 9, 2019 
2. Notice of Commencement (tentative publication date)    Jul 11, 2019 
3. Existing Plant Performance/Capacity Review     Aug 2, 2019 
4. Archaeological and natural features reviews of site    Aug 16, 2019 
5. Final Phase 1 & 2 documentation (Technical Memorandum #1)   Sep 11, 2019 
6. Development of design alternatives and workshop with Town   Sep 25, 2019 
7. Draft Phase 3 documentation (draft Technical Memorandum #2)   Oct 16, 2019  
8. Public Information Centre material      Nov 15, 2019 
9. First Notice of PIC (tentative publication date)     Nov 28, 2019 
10. Second Notice of PIC (tentative publication date)    Dec 5, 2019 
11. Final Phase 3 documentation (Technical Memorandum #2)   Jan 29, 2020 
12. Phase 4 documentation (Amendment to the ESR)    Feb 26, 2020 
13. First Notice of Completion (tentative publication date)    Feb 27, 2020 
14. Second Notice of Completion (tentative publication date)   Mar 5, 2020 
15. Final Phase 4 documentation (Amendment to the ESR)    Jun 12, 2020 

10. Other Business 

The Town would like a boardroom (with washrooms and additional vehicle parking spaces) 

incorporated into the new design of the treatment plant.  

The Town stated that the ESR will need to identify why the original project was put on hold and why it 

is now being re-examined. Ainley has started to prepare a history of the project that will be included as 

part of the ESR. 

Multiple jurisdictional requirements for extra security and rapid response as well as the Provincial 

regulatory change from 0.1 NTU 95% of the time to 99% of the time resulted in all membrane 

manufacturers incorporating strainers upstream of the membranes for additional protection and direct 

integrity testing for more rapid response in the event of a membrane breach. 

MECP continues to approve membrane replacements at existing plants utilizing older technology that 

does not incorporate strainers or direct integrity testing (including recent replacements of ZW500a&b 

membranes at the Collingwood plant with ZW500d membranes). It is not known if MECP has approved 

a corresponding increase in rated capacity in any of these plants (since the new ZW500 membranes 

have greater capacity than the older ones), nor is it known if MECP has approved major plant 

expansions or new plants using the old technology since the standards and regulations have changed. It 

was agreed that AECOM will contact the MECP to determine if ZW500 membranes can be used for an 
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expansion within the existing membrane building or if the plant would be subject to the new standards 

with respect to direct integrity testing. It was agreed that all new treatment outside of the existing plant 

footprint will meet the updated regulation and will include direct integrity testing. 

ACTION BY: AECOM 

A future meeting will be scheduled to discuss design options. 

Any errors and/or omissions from these Minutes should be reported to the undersigned as soon as 

possible. 

Minutes prepared by V. Perejmybida and finalized by: 

 

 

 

 

Mike Ainley, P. Eng, PMP 

Ainley & Associates Limited 
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MEETING MINUTES 
Revised November 14, 2019

STEERING COMMITTEE MEETING #2 

PROJECT: The Town of Collingwood 
Updated Class EA for the R. A. Barker Water Treatment Plant Expansion 
Ainley Job No. 119013 

DATE: October 18th, 2019 

LOCATION: 43 Stewart Road, Collingwood (Boardroom) 

TIME: 10:30 a.m. – 3:15 p.m. 

PRESENT: Peggy Slama, Town of Collingwood Mike Ainley, Ainley Group 
Ken Kaden, Town of Collingwood  Reid Mitchell, Ainley Group 
Marie Richardson, Town of Collingwood Jody Marks, Ainley Group 
John Vail, Town of Collingwood Brian Sahely, AECOM 

DISTRIBUTION: All Present  

1. Call to Order

The meeting was called to order at 10:30 a.m. 

2. Purpose of Meeting

The purpose of the meeting was to discuss the updated scope and schedule, field and performance 
assessments, and preliminary Phase 3 ESR documentation working draft. 

3. Updated Scope

A condition assessment of the existing water treatment plant was added to the scope of the assignment. 

It was agreed that the 2004 ESR is no longer valid due to significant updates in planning, technology and 
consultation requirements. Therefore, it was determined that instead of an Amendment/Addendum to the 2004 
ESR an Updated Phase 3 & 4 ESR will be prepared, referencing the Master Servicing Plan (including March 2019 
PIC) to satisfy Phases 1 & 2. 

4. Updated Schedule

An updated schedule/workplan was provided through updates to the Responsibility Matrix highlighting milestone 
submissions and events. Imminent milestones include:  

o Incorporation of comments from this meeting into Phase 3 documentation (on-going).
Action Item: Ainley 

o Finalization of field study reports with the feedback/comments from this meeting by end of October.
Action Item: AECOM 



2 

 

o November 19th workshop (Meeting #3) to present preliminary evaluation criteria with weighted values 
along with alternative design solutions. 

Action Item: All 
 

o December 13th submission of updated Phase 3 documentation incorporating alternative design 
solutions including preliminary recommended solution. 

Action Item: Ainley/AECOM 
  

o January 6th submission of Phase 3 PIC materials including draft Notice of PIC & Letter to Contact 
Agencies. (Additional detail on design solutions may also be submitted at this time). 

Action Item: Ainley/AECOM 
 

o January 10th meeting (Meeting #4) to discuss updated draft Phase 3 documentation, PIC material 
and detailed design solutions. 

Action Item: All 
 

o Finalization of draft notices and letters as well as draft Phase 3 documentation and other materials to 
be presented at the PIC by January 15th (Notice of PIC to be published January 16th and 23rd). 

Action Item: All 
 

o Phase 3 PIC to be held January 30th. 
Action Item: All 

 
The Town advised that a firm date for the finalization and publication of the MSP (needed to satisfy the Phase 1 & 
2 requirements for the plant expansion) is not available at this time. However, a Notice of Completion in 
December is considered the earliest possible publication date. It was agreed that the Notice of Completion for the 
MSP must be published, the mandatory 30-day review period concluded and the MSP finalized prior to publication 
of the Notice of the Phase 3 PIC. The Town will advise Ainley of the progress of the MSP. 

Action Item: Town 
 

5. Field and Performance Reviews/Assessments 
 

Natural Environment Review  
 

The conclusions from this study are to implement mitigation measures specific to construction activities. 
There were no concerns or comments from the Town regarding the Natural Heritage Assessment.  

 
Stage 1 Archaeological Assessment  

 
The Stage 1 report identifies no further archaeological investigation is required. The Town noted that they have 
not received a formal letter from the Ministry of Tourism, Culture and Sport (MTCS) accepting the Stage 1 report 
and conclusions. AECOM will confirm with archaeologist that the Stage 1 report has been submitted to the MTCS 
and that when the letter is received it be forwarded to the Town.  

Action Item: AECOM 
 

Existing Plant Performance/Capacity Assessment  
 
AECOM highlighted sections in the draft report submitted to the Town with the intention of going through each 
highlighted item to discuss and confirm with the Town. The following is a summary of the edits and decisions: 
 

- Section 2.1 Permit to Take Water: The relevancy of including the details of the older permit was 
questioned, but it was decided to keep the information as it provides a bit of history and it will help the 
Town when the current permit needs to be amended in January of 2021. The Town will not request 
an increase in the permitted taking at that time. The Application will simply be a renewal.  
 

- Section 2.1 Permit to Take Water: Correction to the last sentence of the last paragraph to read “100.1 
ML/d” 
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- Section 2.3 Water Demand: Last paragraph on page 2 add the stipulation of assuming linear growth.  

 
- Section 2.3 Water Demand, Table 4: The Town reviewed the values in Table 4 and they seem to be 

accurate, but noted that the source of where the factors came from should be added to the Notes 
section of the table. 

  
- Section 2.3 Water Demand, Table 4: Change Poplar Road reservoir to Davey reservoir. 

 
- Section 2.3 Water Demand. Table 4: The MSP shows no specifics for short-term flows into Davey 

reservoir (currently approximately 10 L/s) and it may be necessary to revise both the MSP and Table 
4 from the Performance/Capacity assessment for consistency regarding Phase 1 flows.  

Action By: Town/AECOM 
 

- Section 2.4 Storage Projections, Table 5: Add the Davey reservoir storage (2565 m3).  
 

- Section 2.4 Storage Projections: It was agreed that 15 minutes equalization volume is acceptable for 
the high-lift pump equalization.  
 

- Section 2.5 Water Quality Treatment Criteria, Table 6: Table 6 shows a disinfection target that meets 
the minimum Provincial requirement. There was discussion to show a more stringent target of at least 
0.5-log Cryptosporidium, but this would exclude chlorination as a stand-alone disinfection option (UV 
can provide this level of disinfection). It was thus agreed that the target would remain as is and 
explained more fully in the evaluation of disinfection options.    
 

- Section 2.5 Water Quality Treatment Criteria, Table 6: The Town advised that the Ministry of 
Environment, Conservation and Parks (MECP) will be putting an HAA requirement of 80 (μg/L) in place 
as of January 2020 and that this requirement should be added to Table 6. 

 
- Section 2.5 Water Quality Treatment Criteria, Table 6: The Town confirmed that there have been no 

public complaints about taste and odour of the Town water, separate from chlorine. Due to this the 
rows for Geosmin (ng/L) and MIB (ng/L) can be removed from Table 6.  

 
- Section 4.0 Capacity Review: Add a statement that indicates that adding upstream protection for 

membranes is considered a best practice. Further identify that there is a risk of loss of capacity if fibre 
breakages occur in membrane and therefore, strainers should be considered as part of the design.  

 
- Section 4.1.1 Description, Dimension, Sizes: The Town confirmed that the statement regarding 

details of the pre chlorination system (last bullet point of section) is correct.  
 

- Section 4.3.1 Description, Dimension, Sizes: The values presented in the first and sixth bullet points 
are correct.  

 
- Section 4.3.1 Description, Dimension, Sizes, page 10: The tank size of 1,400 L day is correct. The 

citric acid tank size is to be corrected to 200L.  
 

- Section 4.3.2 Capacity Assessment, Table 14: It was noted that design fluxes carried by Suez for new 
ZW500 membranes are lower than carried in earlier designs, resulting in lower design capacities for 
the same membranes. There are numerous factors affecting flux performance including quality of raw 
water, accepted life expectancy, and frequency of cleaning and frequency of exceeding optimal flux 
rates (e.g. lack of membrane redundancy). On this basis, the plant can be operated at the original 
design capacity; however, all expansion options (including replacement of existing membranes) will 
carry current recommended design fluxes as shown in the table. A comment explaining this will be 
added at the end of paragraph 4.3.2. 

 
- Section 4.5.1 Description, Dimension, Sizes: Values of last sentence are correct.  
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- Section 4.5.2 Capacity Assessment: Duplicate bullet point “ZW1OOO Membranes...” Delete 
duplicate.  

 
- Section 4.5.2 Capacity Assessment: The cited Procedure for Disinfection of Drinking Water in Ontario 

has been updated in April 2019. Replace the cited statement to align with updated procedure.  
 

- Section 4.5.2 Capacity Assessment, Table 16: It was noted that the disinfection capacity is currently 
managed using SCADA to adjust chlorine dosage to flow and that a comment explaining this will be 
added at the end of the paragraph immediately preceding Table 16. 

  
- Section 4.6 High Lift Pumping, Table 17: Values in the table are correct.  

 
- Section 4.6.2 Capacity Assessment Table 18: The Town questioned why the calculations were done 

using the high-water line when it would never be operated at that level. AECOM will review and 
recalculate using a more appropriate number.  

 
- REVISED. Section 4.7 Chemicals (Excluding Membrane System) Table 19 and 20: Change the V-

notch value for post-chlorination chlorinators #2 and #3 to 96kg/day. 
 

- Section 4.7 Chemicals (Excluding Membrane System) Table 21: Change the total average design 
dosage (mg/L) to 2.3 and reference data with a date range of January – August 2019. The Town will 
provide AECOM the chlorine dosage trends.  

Action Item: Town 
 

- Section 4.7 Chemicals (Excluding Membrane System): Discussion on the Town’s practices of 
ordering and surplus holdings of chemicals resulted in the recommendation that the Town increase 
the amount of chlorine tanks in rotation and increase the size of the chemical storage area.  
 

- Section 4.9.1 Description, Dimensions, Sizes – Standby Power: Remove last sentence referencing 
diesel generator being used to shave peak power demands as the Town does not practice this.  

 
- Section 5.0 Capacity Assessment of Existing WTP Table 23: Add to membrane system comments 

‘based on current flux standards and can increase if needed’. 
 
- Section 5.0 Capacity Assessment of Existing WTP Table 23: Add to disinfection system comments 

‘Free chlorine residual can increase if needed’. 
 

- Section 6.1 Membrane Filtration: Statement in Option 1 – leave as it is written.  
 

- Section 6.2 Disinfection: The Town noted that they do not have a specific agreement with the MECP. 
This section should be revised to indicate that the Town is addressing this issue by adjusting the 
dosage as necessary to achieve the required CT and MECP has not commented on the current 
management of the system. 

 
AECOM will update the Existing Plant Performance/Capacity Assessment report with of the points 
summarized above and the report will be considered final. In addition to the summarized edits, the 
title and introduction section of the report will be updated to remove any reference of ‘amendment’. 

Action Item: AECOM 
 

WTP Condition Assessment  
 
Discussions started with the future use/need for the industrial building on site. It was agreed that the industrial 
building will be demolished under all alternative design solutions.  
 
The summary table within the report was discussed line by line to confirm designation and review details of scope 
of work. The following is a summary of the edits and decisions:  
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- Reference #1C: change designation of upgrades to ‘future’ stating that staff will follow standard health 
and safety (H&S) procedures when working around surge chamber. 
 

- Reference #4E: Add statement that staff will follow standard H&S procedures. 
 
- Reference #5D: Designation to remain as ‘immediate’ as the hand railing does not meet current code. 
 
- Reference #5F: Change ‘undergoing’ to ‘considered’. AECOM will add a cost.  
 
- Reference #6B: Update costing to include a cost for coating of the membrane train walls because 

using the existing membrane trains is part of all alternative solutions going forward.  
 
AECOM will update the WTP Condition Assessment report with of the points summarized above and the 
report will be considered final. In addition to the summarized edits, the covering letter within the document 
will be updated to remove any reference of ‘amendment’. 

Action Item: AECOM 
 
The report provides a list of recommended studies to be completed including a comprehensive electrical load list 
to be used as a basis for determining the future total duty electrical loads for the Phase 1 and ultimate plant 
expansions. The Town will provide rough information on current electrical load demands but due to its age the 
Town does not intend to continue to use the existing generator moving to Phase 1 of the expansion. The Town 
indicated that for the purposes of identifying the alternative design solutions that it be assumed new generator(s) 
will be purchased.   

Action By: Town 
 

6. Preliminary Phase 3 ESR Documentation Working Draft 
 
The Town provided their written comments to Ainley. There were no areas of concern and the Town clarified the 
following: 
 

- Existing and Future Demands, Town of New Tecumseth: In the second paragraph remove two sentences 
starting from “In June 2016…” 

 
- Existing and Future Demands, Town of Blue Mountains: There are two, not one, connections. They are 

located at Osler Bluff Road (active) and Grand Cypress Lane (closed).  
 

- Existing and Future Demands, Township of Clearview: In first paragraph, first sentence – change 
‘identified’ to ‘requested’. 

 
Ainley will update the Draft Phase 3 ESR based on the points summarized above and on hard copy comments 
provided by the Town. 

Action item: Ainley Group 
 
7. Additional Information 
 
The Town requested that AECOM provide details of the suggested repairs to the flat roofing of the main plant 
building so that they can be added to the specifications for roofing repairs currently being undertaken by the 
Town. The Town would like the details of the roof conditions to compare with secondary quote/assessment.   

Action By: AECOM 
 
8. Other Business 

 
REVISED. AECOM will provide a “wish list” of plant upgrades that are not related to the proposed increase in 
plant capacity (separate from and for the most part not included in the ESR), some of which have been identified 
in the AECOM Condition Assessment. However, elements relating to best practices with respect to design 
alternatives may be extracted from this list and included in the ESR. 

Action Item: AECOM 
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9. Next Meeting  
 
The next meeting (Workshop to Review Design Options) is scheduled for November 19th, 2019 at 43 Stewart 
Road, Collingwood (Boardroom). Location subsequently changed to Ainley Boardroom at 280 Pretty River 
Parkway, Collingwood. 
 
 
10. Adjournment 
 
The meeting was adjourned at 3:15 p.m. 
 

Any errors and/or omissions from these Minutes should be reported to the undersigned as soon as possible. 

 
Minutes prepared by J. Marks and finalized by: 
 
 
 
 
M.W. Ainley, P. Eng, PMP 
Ainley & Associates Limited 
 
S:\119013 - Cwd WTP EA\2 Project Management\2 Project Management\3 Meetings\2 Minutes\2019-10-18 - Project Meeting #2.docx 
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MEETING MINUTES

STEERING COMMITTEE MEETING #3 

PROJECT: The Town of Collingwood
Updated Class EA for the R. A. Barker Water Treatment Plant Expansion
Ainley Job No. 119013

DATE: November 19th, 2019

LOCATION: 280 Pretty River Parkway, Collingwood (Boardroom)

TIME: 10:35 a.m. – 4:45 p.m.

PRESENT: Peggy Slama, Town of Collingwood Mike Ainley, Ainley Group
Ken Kaden, Town of Collingwood Reid Mitchell, Ainley Group
Marie Richardson, Town of Collingwood Jody Marks, Ainley Group
John Vail, Town of Collingwood Brian Sahely, AECOM
Brian MacDonald, Town of Collingwood

DISTRIBUTION: All Present

1. Call to Order

The meeting was called to order at 10:35 a.m.

2. Purpose of Meeting

The purpose of the meeting was to discuss identification of alternative design concepts for implementing
the Phase 1 & 2 (per MSP) recommended general solution of expanding the existing WTP.

3. Phase 1 and Phase 2 Water Demands

The project will be phased, with Phase 1 focused on expansion to the current limit of the Permit to Take
Water (PTTW). At this time the demands have been confirmed for Collingwood and New Tecumseth
water needs. The Town of Blue Mountains and Township of Clearview required water demands are
preliminary and will be finalized during Phase 2 of the expansion.

4. Schedule

o The Town is tentatively scheduled to make a presentation to Council on the Master Servicing
Plan (MSP) early December. The Town estimates the earliest timeline to be end of January for
the close of the 30-day period of the Notice of Completion for the MSP but will confirm once there
is more certainty.

o The Town noted that there must be flexibility to prequalify multiple membrane suppliers and not
sole-source SUEZ. There was a discussion of the need for pilot testing to prequalify suppliers
during the Class EA phase and it was agreed that pilot testing could be deferred to the design
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phase – the Class EA conceptual drawings for the alternative designs will show building “boxes” 
as large as possible to accommodate multiple potential suppliers. 
 

o For the purposes of the Class EA, pricing will be based on SUEZ membranes for all design 
alternatives, recognizing that a different supplier(s) may be pre-selected during the design phase. 
AECOM will remind SUEZ that additional information is required from them in order to price the 
design alternatives. 

ACTION ITEM: AECOM 
 

o The project team has received comments in response to the Notice of Commencement from the 
Ministry of Environment, Conservation and Parks (MECP) and the Nottawasaga Valley 
Conservation Authority (NVCA). It was agreed it would be beneficial to have a meeting with Ms. 
Lee Bull from the NVCA to discuss the Source Water Protection comments provided. Ainley will 
arrange a meeting with NVCA, Ainley and Town staff.   

ACTION ITEM: AINLEY 
 

o Ainley had previously issued a WTP Class EA Schedule which showed the Public Information 
Centre (PIC) to be held at the end of January 2020 but the PIC cannot be held before the MSP is 
finalized.  It is now anticipated that the earliest date the PIC could be held is the last week of 
March 2020. Ainley will re-issue an updated schedule once the Town provides an update of the 
estimated completion of the MSP; however the interim schedule update based on an end of 
March PIC is as follows:  

 
 Workshop for detailed review of short-listed design concepts by mid-January 
 Submit final draft Alternatives Technical Memorandum (TM) by mid-February  
 Workshop to review Alternatives TM and PIC material by end of February  
 Advertise PIC by mid-March  
 Hold PIC end of March  
 Receive comments until mid-April and incorporate into ESR 
 Submit ESR for 30-day review by end of April 

ACTION ITEM: AINLEY/TOWN 
 
5.  Preliminary identification of Design Alternatives 
 
AECOM highlighted sections in the working draft Alternative Selection Technical Memorandum submitted 
to the Town with the intention of going through each highlighted item to discuss and confirm with the 
Town.  
 
As a general comment, the Town requested that the report and tables be revised to remove specific 
references to ZW500 or ZW1000 models except where referring to the current membranes. 
 
The following is a summary of other edits and decisions that will be reflected in the final Technical Memo 
provided by AECOM: 
 

o Section 2.2 Evaluation Process: Adjust the technical versus cost scoring to 70% technical and 
30% cost.  

ACTION ITEM: TOWN 
  

o Section 2.2 Evaluation Process: Adjust the scoring range from 1-100 to be 1-10 with increments 
of 0.5. There will be no minimum threshold and scoring due to the alternatives being pre-
screened.  
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o Table 3, row ‘Distribution Free Chlorine Residual’ column ‘Proposed Performance Target’: 
Change value range from 4.0 mg/L to be 3.0 mg/L. Add ‘leaving the plant’ to the line that reads 
‘(target of 1.66 mg/L average)’. 

 
o Table 3, row ‘HAAs(µg/L)’ column ‘Ontario Requirement’: Add the following statement ‘based on 

a running annual average of quarterly samples measured at a point that is likely to have an 
elevated potential for formation of HAAs’. 

  
o Table 3, row ‘Turbidity (NTU)’ column ‘Ontario Requirement’: The Town inquired about the source 

for the ‘<0.3 NTU, 100% of time’ requirement and it was noted that it was typical practice. It was 
agreed that the value be removed from this column of the table as it is not an Ontario 
Requirement.  

 
o Table 4, Notes #2: The Town will need to have an internal discussion on the demands and the 

year of commitment recorded for the Town of Blue Mountain. The Town also suggested revising 
the statement to make it clear that the total is 16,400m3/d not 16,400m3/d plus 6,000m3/d. 

ACTION ITEM: TOWN 
 

o Table 4, Notes #5: Add the following to the end of the note, ‘If higher capacity is needed then this 
may come from the treated water supply given the restrictions of the PTTW.’ 

 
o Table 6, row ‘Intake, Ultimate’ column ‘Recommended Upgrades’: In the bottom paragraph 

referring to frazil ice, adjust the year from 2005 to 2009, ‘…has not occurred since before 2009.’  
 

o Table 7 row ‘Micro screening’: AECOM clarified that the gravity by-pass around the new 
screening equipment can be provided.  

 
o Table 8: Add installation of strainers on the industrial pump discharges as preferred by the Town. 

 
o Options Concept Drawings: AECOM clarified that although the separate concept drawings for the 

various processes illustrate possible conflicts/overlaps when taken together, the individual 
building “box” locations are just initial estimates for the individual processes and that the preferred 
“total solution” design layout would show no conflicts/overlaps. 

 
o Section 5.5.1 Current Capacity, third bullet point: The Town noted that membrane integrity test is 

done annually, not every two weeks and that the particle counter is not online. 
 

o Section 5.5.1 Current Capacity, fifth bullet point – The Town noted that since they do not practice 
pre-chlorination year round, they are concerned with feeding the backpulse/CIP tanks with low 
pressure permeate water only (to reduce the loud noise when filling these tanks) and not the 
treated high pressure water that is currently used and that has a free chlorine residual.   

ACTION ITEM: AECOM 
 

o Section 5.5.1 Current Capacity, ninth and tenth bullet points: There was discussion about 
redundant versus standby trains and whether or not either should be considered in the expansion 
(there are currently no redundant or standby trains in the existing plant). It was agreed that 
redundant trains should be provided for all expansion design alternatives considered in the Class 
EA as this would maintain the plant capacity if one train was out-of-service for maintenance, 
membrane repairs and the monthly CIP process. If it is determined during detailed design that the 
capital cost of providing this redundancy is too high it can be removed. 

ACTION ITEM: AINLEY 
 

o Section 5.5.2.1 Maximum Capacity Capable from the Existing ZW500 Membrane Tanks: The 
Town questioned why these three options for membranes are a separate section of the report 
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that implies they would have insufficient capacity for the expansion requirements, since they can 
potentially be combined with other options to be part of an overall expansion solution. AECOM 
will review or rephrase this section.   

ACTION ITEM: AECOM 
 

o Section 5.5.2.2 Alternatives to Achieving Phase 1 and Ultimate Flows (third bullet, third sub-
bullet): It is stated that ‘any new membrane building is shown to be located east of the existing 
raw water building’. The Town noted that for this option there may be a need to infringe on the 
park/parking lot land and therefore the placement of a building within waterfront sightlines may be 
necessary. Ideally the waterfront should not have multiple buildings placed within sightlines for 
park users and residents and Ainley noted that the PIC material can identify that disrupting 
sightlines is not preferred.  

ACTION ITEM: AINLEY 
 

o Figure 6: The Town questioned the feasibility of constructing a new membrane building as close 
as shown to the shoreline, given their experience with erosion and issues with wave uprush. Due 
to the high risk this option may require construction of a seawall. AECOM stated that the existing 
plant and any new buildings will have the same risk from waves and so this issue will be 
consistent with any alternative being considered.   

 
o Table 10, column 1 ‘Title’ and column 2 ‘Option’: Through discussion of the options (1-4) for 

membranes the development of a 5th and 6th option emerged: 

 Option 5 is described as the reverse of Option 2 (which is to increase the existing ZW500 
membrane building capacity with some retrofit to achieve Phase 1 capacity and later 
construct a new membrane building), i.e. build a new plant first and then retrofit the old 
plant. This would eliminate the need for having the temporary trailers. Membranes in this 
option would be the short or tall ZW500d membranes in the old building and ZW1000s (or 
equal) in the new building.  Post meeting note: This option was presented in the 
updated Technical Memorandum but not short-listed as explained in the updated TM.     

 Option 6 is described as designing the new plant for expansion to ultimate capacity, while 
continuing to use the existing membrane building until the current membranes for the 
remainder of their life only and then repurposing that area of the building.   Post meeting 
note: This option was presented in the updated TM but not short-listed as explained in 
the updated TM. It was noted that the Town has the flexibility to implement this option as 
part of Option 3 (revised – previously Option 4) but it doesn’t need to be its own option.    

 
o Table 10, row ‘1A (Phase 1) column  ‘Retrofit of Existing ZW500 Building’, 6

th bullet’: Keep this 
bullet, i.e. all ancillary pieces are to be updated in this option. For the EA, all options are to have 
equal state of the art upgrades including the existing ZW500 membrane system to allow for 
“apples to apples” comparison.  This will allow a 70% Technical and 30% Cost comparison be 
equal for all options.   
 

o Table 10, column 4 ‘Use/Removal of Existing ZW500 Membrane Building’: The existing ZW1000 
building is to be removed for all options. 

 
o Filtration Technologies: The Town requested that other filtration technologies (e.g., conventional 

filtration) be mentioned in the TM and be eliminated as required.   
ACTION ITEM: AECOM 

 
o Section 5.6.2.1 Minimum Free Chlorine Residual Required for Primary Disinfection: It was agreed 

that the value of 1.5 will be the target average and that 1.0 will be the value for low-low alarm shut 
down.  
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o Table 8, high lift pump equalization: The Town confirmed 15 minutes. 

 
o Figure 8: Move the CT chamber (green box) further to the left on the drawing and remove 

reference to alternate locations in the description (red font).  
 

o Section 5.8.2 Upgrade Requirements: AECOM noted that hydraulic modeling and transient 
modeling should be completed in advance of detailed design. The Town will confirm/complete 
these models to ensure that by adding pumps the system will operate.  

ACTION ITEM: TOWN 
 

o Table 13: The Town noted that the jockey pump is not used; AECOM to update table accordingly. 
 

o Table 18, row ‘Phase 1’ column ‘Recommended Upgrades’ 1
st bullet: The Town noted that there 

is only one feed and therefore having two transformers does not seem appropriate. Remove last 
two sentences of bullet. 
 

o Figure 12: Show only one proposed transformer. 
 

o Table 18, row ‘Phase 1’ column ‘Recommended Upgrades’ 5
th bullet: Add “for the process 

mechanical equipment” to the end of the sentence. 
 

o Figure 13: Ainley noted that for the Class EA it will state that the option of having an external 
generator has been eliminated. There was also discussion on standards for placing diesel 
storage tanks within a short distance of a waterbody – this will be revealed through consultation 
with the MECP and NVCA.  

ACTION ITEM: AINLEY 
 

o Table 20, row ‘Phase 1’ column ‘Recommended Upgrades’: Change to read ‘Replace PLCs and 
control wiring’. 

 
o Table 21, row ‘Phase 1’ column ‘Recommended Upgrades’: Delete the first bullet since the Town 

replaced their HVAC system 6 years ago. Replace the bullet with ‘install dehumidification in 
existing building.’ 

 
o Table 21, row ‘Phase 1’ column ‘Recommended Upgrades, 3

rd bullet: Change to ‘Provide 
administrative staff facilities’. The Town will provide a formal list of requirements to ensure an 
‘apples to apples’ comparison of space requirements for all design alternatives.  

ACTION ITEM: TOWN 
 
 

o Section 7 Technical Evaluation of Short-Listed Alternatives: AECOM requested from the Town 
information on floodplain area, maximum lake levels data and wave uprush to facilitate the 
technical evaluation.  

ACTION ITEM: TOWN 
 

o Section 7.2 Evaluation Criteria and Weights: Delete the last bullet referencing sole-source 
selection. 

 
o Table 24 Evaluation Criteria and Rating, column 3: It was agreed that the secondary criteria will 

be: 
 

 Pathogen control (disinfection alternatives only) 
 Operation and maintenance requirements, including process complexity 
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 Ease of implementation (construction schedule) 
 Process robustness (multi-barrier treatment) 
 Minimize footprint and site impacts/architectural aesthetics 
 
Post meeting note: The secondary criteria Minimize truck traffic (during construction and 
operation) under social considerations were then added back given that the various 
alternatives have varying amount of excavation and off-shore disposal of soils/rocks, as well 
as larger buildings, all of which impact truck traffic.   

 
o Table 24 Evaluation Criteria and Rating, column 3: It was agreed that the PIC presentation 

material will include a board describing the evaluation criteria and weighting, along with 
explanations why certain secondary criteria typically listed are not included in the table, for 
example:  
 

 Minimizing disinfection by-products 
 Flexibility for future objectives including taste & odour control and potential emerging 

contaminants 
 Compatibility with existing systems and site 
 Flexibility for expansion (future phases) 
 Proven track record 
 Safety requirements 
 Minimizing noise 
 Minimizing odour 
 Minimizing air emissions 
 Minimizing residual impacts 

ACTION ITEM: AINLEY 
 

o Table 24 Evaluation Criteria and Rating, column 2: It was agreed that the primary criteria weight 
allocation will be: 

 
 Water Quality = 30 
 Technical considerations = 50 
 Social  Considerations = 20 

 
Above criteria would apply for Disinfection alternatives.  Regarding Membrane alternatives, Water Quality 
will be removed given similar performances for all alternatives. 
 
Post meeting note: With Water Quality primary criteria removed, the scoring of the remaining primary 
criteria will be as follows: 
 

 Technical considerations = 80 
 Social  Considerations = 20 

 
o Section 8.1 Cost Assumptions: The Town will confirm the values of chlorine gas costs and power 

costs and also provide AECOM with the citric acid and sodium chlorite costs. 
ACTION ITEM: TOWN 

 
o Section 8.1 Cost Assumptions: It was agreed that an inflation rate of 3.0%, an interest rate of 

5.5%, a market discount of 2.5% and a 20 year amortization period would be carried in the cost 
analysis. Post meeting note: Subsequent to the meeting the amortization period was revised to 
30 years.  
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For the purposes of the cost analysis the Town will provide the estimated year they anticipate the 
Phase 2 (ultimate) start-up. Post meeting note: Subsequent to the meeting this was determined 
to be 2044, recognizing this may be more realistic than the conservative growth projections in the 
MSP. 

 
o Section 10 Sensitivity Analysis: There will be a sensitivity analysis completed on the evaluation 

criteria, with detailed scoring to be finalized during the next project workshop.   
 
6. Other Business 
 
Ainley requested a financial statement from the Town stating how the project will be financed. This 
information is needed for the PIC.  

ACTION ITEM: TOWN  
 
7. Next Meeting 
 
The next meeting (Workshop for Detailed Review of Short-Listed Design Concepts) is tentatively 
scheduled for January 10th, 2020 at 43 Stewart Road, Collingwood (Boardroom). 
 
8. Adjournment 

 
The meeting was adjourned at 4:45 p.m. 
 

Any errors and/or omissions from these Minutes should be reported to the undersigned as soon as 

possible. 

 

 

Minutes prepared by J. Marks and finalized by: 

 
M.W. Ainley, P. Eng, PMP 

Ainley & Associates Limited 

 
S:\119013 - Cwd WTP EA\2 Project Management\2 Project Management\3 Meetings\2 Minutes\2019-11-19 - Project Meeting #3.docx 
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MEETING MINUTES

STEERING COMMITTEE MEETING #4 

PROJECT: The Town of Collingwood
Updated Class EA for the R. A. Barker Water Treatment Plant (WTP) Expansion
Ainley Job No. 119013

DATE: January 27, 2020

LOCATION: 43 Stewart Road, Collingwood (Boardroom)

TIME: 11:15 a.m. – 3:40 p.m.

PRESENT: Peggy Slama, Town of Collingwood Mike Ainley, Ainley Group
Ken Kaden, Town of Collingwood Reid Mitchell, Ainley Group
Marie Richardson, Town of Collingwood Jody Marks, Ainley Group
John Vail, Town of Collingwood Brian Sahely, AECOM

Laura Alvarez, AECOM

DISTRIBUTION: All Present

1. Call to Order

The meeting was called to order at 11:15 a.m.

2. Purpose of Meeting

The purpose of the meeting was to discuss more fully developed short-listed alternative design concepts
for implementing the Phase 1 & 2 (per MSP) recommended general solution of expanding the existing
WTP, including technical and costing evaluation and scoring.

3. Updated Schedule:

The Town published the Notice of Completion for the Master Servicing Plan (MSP) on December 19,
2019 with the 30-day review period closing on January 20, 2020. No Part II Orders were received. The
MSP will be presented to Council at the upcoming Council Meeting for endorsement. The Town will
forward copies of the comments received during the MSP 30-day review period to Ainley. Ainley is to
ensure that those respondents are added to the contact list for consultation during the WTP Class EA.

ACTION ITEM: AINLEY/TOWN 

The Public Information Centre (PIC) for the WTP Class ESR is tentatively scheduled to be held during the
week of either March 23rd or March 30th. The optimal days for the PIC are Tuesday or Thursday from 4:00
– 8:00 p.m. The Town will check the availability at the Town library during those dates and confirm with
Ainley. 

ACTION ITEM: TOWN 

An approximate timeline for the Environmental Study Report (ESR) completion based on the PIC being
held in early April was estimated as follows:

o 2-week comment period during and immediately following in which the ESR will be finalized.
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o First publishing of the Notice of Completion of the ESR in early May to kick off the mandatory 
30-day review period, with closing of the review period in early June.  

o 4 weeks to finalize the ESR assuming no comments or bump up requests are received during 
the 30-day period review period.  

o Filing of the ESR with the Ministry in early July. 
 

4. Review of Evaluation and Scoring of Alternatives and Preliminary Identification of Recommended 
Design Alternative(s): 

 
AECOM focused on the evaluation and scoring criteria in Tables A2 (disinfection alternatives) and A1 
(membrane alternatives) of the Alternatives Selection Technical Memorandum-Rev.2 in order to discuss 
and confirm the final evaluation and scoring with the Town. The following is a summary of the decisions 
made at the meeting that will be reflected in the final Technical Memo provided by AECOM: 
 

o Table A2 – Detailed Technical Evaluation Scoring and Results for Disinfection 
Alternatives 

• Pathogen Control: Option 4 rationale modified to more directly compare against 
Option 5; scoring unchanged.  

• Operation and Maintenance: Option 5 scoring (out of 10) set to = 4. 
• Ease of Implementation: Option 4 scoring set to = 4 and Option 5 scoring set to = 7 
• Process Robustness: Option 4 scoring set to = 4 and Option 5 scoring set to = 9 
• Minimize Footprint: Option 4 scoring set to = 8 and Option 5 scoring set to = 6  
• Minimize Truck Traffic: No changes to the scoring 

 
o Table A1 – Detailed Technical Evaluation Scoring and Results for Membrane 

Alternatives 
• Option Description: Option 3 wording revised from ‘abandoned’ to ‘repurpose’ 
• Operational and Maintenance: No changes to scoring 
• Ease of Implementation: Scoring (out of 10) confirmed as Option 1 = 7, Option 2.1 = 

3, Option 2.2 = 4, and Option 3 = 8 
• Process Robustness: ‘multi-barrier treatment’ deleted from the title. No changes to 

scoring. 
• Minimize Footprint: Option 3 scoring set to = 6.  
• Minimize Truck Traffic: Correction to the rationale for Option 2.2 and 3 to identify 

Option 2.2 as having more excavation than Option 3. Scoring set to Option 1 = 4, 
Option 2.1 = 8, Option 2.2 = 9, and Option 3 = 7 
 

o The weightings of criteria for each set of alternatives were also reviewed as part of a 
sensitivity analysis. The analysis considers the impact on the scoring by giving greater priority 
to factors such as minimizing the expansion footprint and temporary construction disruption at 
the expense of factors such as water quality and process robustness. The following 
adjustments for the purpose of the sensitivity analysis were confirmed: 

 
 Membrane Options Disinfection Options 
 Base Weight Adjusted 

Weight 
Base 

Weight 
Adjusted 
Weight 

Pathogen Control N/A (all equal) N/A (all equal) 35 25 
Operational & Maintenance 40 35 25 30 
Ease of Implementation 24 25 15 10 
Process Robustness 16 5 10 5 
Minimize Footprint 14 25 10 20 
Minimize Truck Traffic 6 10 5 10 

 
From the results of the sensitivity analysis exercise, the following alternatives had the highest cost-benefit 
analysis scores: 
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o Membrane Alternative: Repurpose Existing ZW500 Membrane Building and Construct New 
Membrane Building  

o Disinfection Alternative: Practice UV Disinfection and Chlorinate in New CT Chambers. 
 
In addition to finalizing the evaluation and scoring criteria for all membrane and disinfection alternatives, 
including adjusted weightings for sensitivity analysis, it was agreed that the following additional revisions 
will be reflected in the final Technical Memorandum: 

 
o The drawing in the report illustrating Option 3 (Figure 14 page 27) will be adjusted so that the 

proposed membrane/administration building footprint is shown further north, further away 
from the shoreline area.   
 

o The removal of the existing generator tanks within the existing generator building will be 
performed in the Ultimate Phase, instead of Phase 1 of the project 

 
o Text and tables throughout the report will be checked to ensure that all references to 

membranes are generic unless describing existing equipment.  
 
o With reference to an integrated drawing combining all recommended solutions presented at 

the meeting: 
 

• Due to vehicle accessibility concerns the Town requested that the proposed diesel and 
fuel tanks be shown on the north end of the property.  

• Existing pipes in the area where the proposed new membrane building will be 
constructed could be re-routed. This should be discussed during staging.  

• At this point, boxes will be used to represent the proposed recommended solutions in the 
conceptual drawings. 

• All proposed infrastructure must be contained within existing fence lines. 
 

o The Town requested that a profile drawing of the buildings be created to enhance 
visualization of the buildings. The drawing should illustrate the perspective of pedestrians 
from the trail along the shoreline of the property as well as the view from the road.  

 
o For budget planning purposes the Town requested that separate construction and 

engineering opinion of cost tables be prepared. Budget is based on 2024 cost.  
 

5. Next Meeting 
 
The next meeting (Workshop to Finalize the Alternatives Selection Technical Memorandum and Review 
PIC Material) is scheduled for February 27th, 2020 at 43 Stewart Road, Collingwood (Boardroom).   
 

6. Other Business 
 
Ainley noted that they will require the final drawings from AECOM at least 1 week prior to the PIC date, to 
incorporate into the presentation material.  
 

6. Adjournment 
 

This meeting was adjourned at 3:40pm. 
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Any errors and/or omissions from these Minutes should be reported to the undersigned as soon as 
possible. 
 
Minutes prepared by J. Marks and finalized by: 

 
M.W. Ainley, P. Eng, PMP 
Ainley & Associates Limited 
 
S:\119013 - Cwd WTP EA\2 Project Management\2 Project Management\3 Meetings\2 Minutes\2020-01-27 - Project Meeting #4.docx 
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MEETING MINUTES 
STEERING COMMITTEE MEETING #5 

PROJECT: The Town of Collingwood 
Updated Class EA for the R. A. Barker Water Treatment Plant (WTP) Expansion 
Ainley Job No. 119013 

DATE: February 27, 2020 

LOCATION: 43 Stewart Road, Collingwood (Boardroom) 

TIME: 11:00 a.m. – 1:30 p.m. 

PRESENT: Peggy Slama, Town of Collingwood 
Ken Kaden, Town of Collingwood  
Marie Richardson, Town of Collingwood 
John Vail, Town of Collingwood 
Mike Ainley, Ainley Group 
Reid Mitchell, Ainley Group  
Jody Marks, Ainley Group (via videoconference) 
Brian Sahely, AECOM (via videoconference) 
Laura Alvarez, AECOM (via videoconference) 

DISTRIBUTION: All Present  

1. Call to Order

The meeting was called to order at 11:10 a.m. 

2. Purpose of Meeting

The purpose of the meeting was to review the final draft Design Alternatives TM and draft PIC material, 
which included the Notice of PIC as well as the presentation material.  

3. Updated Schedule

Since the last meeting the MSP has been endorsed by Council, the Town has forwarded copies of the 
comments received during the MSP 30-day review period to Ainley, and Ainley has added those 
respondents the contact list for consultation during the WTP Class EA. Scheduling of the Public 
Information Centre (PIC) for the WTP Class ESR has been confirmed for Tuesday, March 24th from 4:00 
– 8:00 p.m. at the Town library.

An approximate timeline for the Environmental Study Report (ESR) completion following the PIC being 
remains as follows: 

o 2-week comment period during and immediately following in which the ESR will be finalized.
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o First publishing of the Notice of Completion of the ESR in early May to kick off the mandatory 
30-day review period, with closing of the review period in early June.  

o 4 weeks to finalize the ESR assuming no comments or Part II Orders are received during the 
30-day period review period.  

o Filing of the ESR with the Ministry in early July. 
 

4. Review of Opinion of Costs 
 
The opinion of costs provided in the draft TM were discussed. AECOM noted that the opinions of cost 
were consistent with the 2012 costs previously provided by AECOM, taking into account inflation and the 
increase in project scope as a result of additional replacements required due to aging of the existing 
facilities.  
 
The opinion of costs incorporates contingencies and level of accuracy allowances and once the 
magnitudes of these allowances were agreed the opinion of costs for the Phase 1 and ultimate 
expansions (in 2020 dollars) were determined to be $65 million and $19 million respectively. 
 

5. Review of Draft PIC Material 
 

The draft Notice of PIC was approved subject to minor edits. A cover letter will be provided with Notices of 
PIC sent to contacts via mail. Email notification will include an attachment of the Notice of PIC.  
 
The Notice of PIC will be issued in the March 12th and 19th editions of the Collingwood Connection 
newspaper. The Town will require the final version of the Notice of PIC by March 6th to submit to the 
newspaper. The Notice of PIC will also be uploaded to the Town’s website for March 12th.  
 
The draft PIC boards were reviewed and shall be revised as follows: 
 

o For presentation purposes the boards will be revised to visually summarize as much information 
as possible, with more graphs and tables and fewer detailed technical and cost breakdowns and 
descriptions. 
 

o The ‘Welcome’ and ‘Comments’ boards will note that all PIC material is available on the Town’s 
web page. 
 

o The PIC boards are to note that sensitivity analyses of the design alternatives were conducted 
which confirmed the recommending solutions and ranking of all alternatives. 
 

The Design Alternatives and other technical reports will be available for viewing at the PIC and online for 
visitors wanting more details. 

 
All comments provided on the PIC material will be updated and resubmitted to the Town prior to March 6, 
2020.  

    ACTION ITEM: AINLEY/TOWN 
 

6. Other Business 
 
The Town will review and direct Ainley’s response to an Agreement proposed by Saugeen Ojibway 
Nation (SON) for SON’s third-party review of the project.  

    ACTION ITEM: TOWN 
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There was discussion of the potential need to complete a noise assessment as part of the Class EA since 
MECP has been requiring this on several recent projects. It was determined that a noise assessment 
could be deferred to the detailed design phase in this case because of the nature of the project, i.e. a 
water project in which all major equipment would located inside buildings where noise levels can be well 
controlled, and also because it can be assumed with reasonable certainty that the new equipment would 
have lower noise levels than the existing equipment it would replace. 

 
7. Next Meeting  
 

The next meeting (to review the draft Environmental Study Report and draft Notice of Completion 
following the March 24, 2020 Public Information Centre) is scheduled for April 14th, 2020 at 43 Stewart 
Road, Collingwood (Boardroom). 
 

8. Adjournment 
This meeting was adjourned at 1:30pm.  
 
Any errors and/or omissions from these Minutes should be reported to the undersigned as soon as 
possible. 
 

Minutes prepared by J. Marks and finalized by: 

 
M.W. Ainley, P. Eng, PMP 
Ainley & Associates Limited 
 



MEETING MINUTES

STEERING COMMITTEE MEETING #6 

PROJECT: The Town of Collingwood 
Updated Class EA for the R. A. Barker Water Treatment Plant Expansion 
Ainley Job No. 119013 

DATE: June 24, 2020 

LOCATION: Teams Meeting (Videoconference) 

TIME: 10:00 a.m. – 12:00 Noon 

ATTENDEES: Ken Kaden, Town of Collingwood 
Heather McGinnity, Town of Collingwood 
Mike Ainley, Ainley Group 
Reid Mitchell, Ainley Group 
Jody Marks, Ainley Group 

DISTRIBUTION: All present 

1. Call to Order

The meeting was called to order at 10:00am. 

2. Purpose of Meeting

The purpose of the meeting was to review of Comments and Responses from the PIC, Draft ESR and 
Draft Notice of Completion Including Cover Letter 

3. Review of Comments and Responses from PIC

Two letters were drafted by Ainley in response to the comments received during the Public Information 
Centre period. The team reviewed each letter and the following comments were noted: 

• Response letter to New Tecumseth – The Town confirmed that the wording of the response
was satisfactory with no revisions required. 

• Conservation Authority (NVCA Response letter to Nottawasaga Valley) – The Town
requested minor edits to the response with respect to commitments. 

ACTION: AINLEY 
4. Review of Draft ESR

Prior to this meeting an updated Draft Environmental Study Report (ESR) was circulated to the project 
team incorporating the Town’s first round of comments. The edits incorporating the Town’s comments 
were approved. Additional comments discussed at this meeting are listed below: 

• General Comment – References to the Phase 3 ‘preferred solution’ should be changed to
‘preferred design’ throughout the document. 

• General Comment – Be more specific throughout the document with phase references (e.g.
Phase 1 expansion and/or Ultimate phase expansion), including Class EA ‘phase’ references 
(e.g. ‘Phase 3 of the Class EA process’ as opposed to ‘this phase’).  

• Executive Summary – Revise the executive summary to state that no disruption to the
shoreline is anticipated from the work in either expansion phase. Ensure that this revision is 
reflected in the other areas of the ESR.  

• Section 3.2 Planning Context – Additional subheadings and details are required to clarify the
information as it pertains to the Clean Water Act and the Conservation Authorities Act. 

• Section 6.2 Intake – Revise the terminology regarding the capacity of the intake.
• Section 6.2 Intake and Low Lift Pumping Station – Revise these bullets to be consistent with

each other. 



• Section 12.3 Potential for Climate Change to Impact this Project – Provide further information 
on stormwater control measures being considered (i.e. pre to post development recharge 
mitigation, Low Impact Development features, etc.). 

 
Ainley will revise the Draft ESR to incorporate the noted comments.  

ACTION: AINLEY 
 

5. Review of Draft Notice of Completion Including Cover Letter 
 
The team reviewed the draft Notice of Completion of and covering letter. There were no comments from 
the Town on the covering letter. With respect to the Notice of Completion the Town asked Ainley to 
confirm that there have been no recent amendments to the MEA Municipal Class EA document 
referenced in the Notice of Completion. Ainley responded that there have been clarifications but no 
formalized amendments since 2015. Prior to advertising the Notice of Completion Ainley will confirm that 
no amendments have been subsequently published.  
 
A discussion ensured regarding the level of details the Notice should provide. It was agreed that the 
Notice should provide a general overview, with specific details provided in the ESR.  

ACTION: AINLEY 
6. Other Business 

 
Ainley noted that the current process for consultation during COVID-19 stipulates that posting electronic 
copies is acceptable. It is not necessary to provide a hard copy for viewing in a public venue, however 
every effort should be made to accommodate viewing of a hard copy if requested. 

 
7. Next Steps/Schedule 

 
Ainley will revise the documents as agreed and re-submit to the Town for review. The target of mid-July to 
publish the Notice of Completion remains unchanged.  

 
8. Next Meeting  

 
The date and time of the next meeting is to be determined.  
 

9. Adjournment 
 
The meeting was adjourned at 12:00pm.  
 
Any errors and/or omissions from these Minutes should be reported to the undersigned as soon as 
possible. 

 
Minutes prepared by J. Marks and finalized by: 

 
M.W. Ainley, P. Eng, PMP 
Ainley & Associates Limited 
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Statement of Qualifications and Limitations 
 
 
The attached Report (the “Report”) has been prepared by AECOM Canada Ltd.  (“AECOM”) for the benefit of the Client 
(“Client”) in accordance with the agreement between AECOM and Client, including the scope of work detailed therein 
(the “Agreement”). 
 
The information, data, recommendations and conclusions contained in the Report (collectively, the “Information”): 
 

• is subject to the scope, schedule, and other constraints and limitations in the Agreement and the 
qualifications contained in the Report (the “Limitations”); 

• represents AECOM’s professional judgement in light of the Limitations and industry standards for the 
preparation of similar reports; 

• may be based on information provided to AECOM which has not been independently verified; 
• has not been updated since the date of issuance of the Report and its accuracy is limited to the time 

period and circumstances in which it was collected, processed, made or issued; 
• must be read as a whole and sections thereof should not be read out of such context; 
• was prepared for the specific purposes described in the Report and the Agreement; and  
• In the case of subsurface, environmental or geotechnical conditions, may be based on limited testing 

and on the assumption that such conditions are uniform and not variable either geographically or over 
time. 

 
AECOM shall be entitled to rely upon the accuracy and completeness of information that was provided to it and has 
no obligation to update such information.  AECOM accepts no responsibility for any events or circumstances that 
may have occurred since the date on which the Report was prepared and, in the case of subsurface, environmental 
or geotechnical conditions, is not responsible for any variability in such conditions, geographically or over time. 
 
AECOM agrees that the Report represents its professional judgement as described above and that the Information 
has been prepared for the specific purpose and use described in the Report and the Agreement, but AECOM makes 
no other representations, or any guarantees or warranties whatsoever, whether express or implied, with respect to 
the Report, the Information or any part thereof. 
 
Without in any way limiting the generality of the foregoing, any estimates or opinions regarding probable construction 
costs or construction schedule provided by AECOM represent AECOM’s professional judgement in light of its 
experience and the knowledge and information available to it at the time of preparation. Since AECOM has no 
control over market or economic conditions, prices for construction labour, equipment or materials or bidding 
procedures, AECOM, its directors, officers and employees are not able to, nor do they, make any representations, 
warranties or guarantees whatsoever, whether express or implied, with respect to such estimates or opinions, or 
their variance from actual construction costs or schedules, and accept no responsibility for any loss or damage 
arising therefrom or in any way related thereto. Persons relying on such estimates or opinions do so at their own 
risk. 
 
Except (1) as agreed to in writing by AECOM and Client; (2) as required by-law; or (3) to the extent used by 
governmental reviewing agencies for the purpose of obtaining permits or approvals, the Report and the Information 
may be used and relied upon only by Client.  
 
AECOM accepts no responsibility, and denies any liability whatsoever, to parties other than Client who may obtain 
access to the Report or the Information for any injury, loss or damage suffered by such parties arising from their use 
of, reliance upon, or decisions or actions based on the Report or any of the Information (“improper use of the 
Report”), except to the extent those parties have obtained the prior written consent of AECOM to use and rely upon 
the Report and the Information. Any injury, loss or damages arising from improper use of the Report shall be borne 
by the party making such use. 
 
This Statement of Qualifications and Limitations is attached to and forms part of the Report and any use of the 
Report is subject to the terms hereof. 



 AECOM 
105 Commerce Valley Drive West, Floor 7 905 886 7022  tel 
Markham, ON, Canada   L3T 7W3 905 886 9494  fax 
www.aecom.com 
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June 29, 2020 
 
Mr. Ken Kaden 
Project Coordinator Environmental Services  
Town of Collingwood  
43 Stewart Road 
Collingwood, ON, L9Y4M7 
 
 
Dear Mr. Kaden: 
 
Project No: 60609900 
RE:  Raymond A. Barker WTP - Existing Plant Performance/Capacity Assessment  
 
We are pleased to submit the Existing Plant Performance/Capacity Assessment Technical 

Memorandum for the Raymond A. Barker WTP.     
 
Should you have any comments, please do not hesitate to contact the undersigned.  
 
Sincerely, 
AECOM Canada Ltd. 
 
 
 
 
 
Brian Sahely, M.A.Sc., P.Eng.  
Senior Process Engineer/Project Manager  
brian.sahely@aecom.com 
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1. Introduction 

1.1 Background 

The Town of Collingwood Master Servicing Plan (MSP) has identified the need to expand the existing 31.14 ML/d 
Raymond A. Barker Water Treatment Plant which currently has insufficient capacity to accommodate future water 
demands for the Town of Collingwood and its contractual commitments to supply treated water to other 
municipalities.   
 
A Class Environmental Assessment (EA) previously filed in September 2004 has now expired. It is no longer valid 
due to significant updates in planning, technology and consultation requirements. Therefore, instead of an 
Amendment/Addendum to the 2004 Environmental Study Report (ESR), an Updated Phase 3 & 4 ESR will be 
prepared, referencing the MSP (including March 2019 PIC) to satisfy Phases 1 & 2. 
 
The MSP determined the need to increase the ultimate plant capacity identified in the 2004 Class EA (75 MLD) to 
101 MLD for current full build-out projections and commitments to other municipalities.  Prior to determining 
alternatives to achieve the ultimate capacity, an assessment of the existing plant needs to first be conducted.    

1.2 Objectives of this Memorandum  

The objective of this memorandum is to review the performance and capacity of the Raymond A. Barker WTP.   

1.3 Memorandum Outline 

The outline of this memorandum is shown in Table 1.  
 
Table 1 Memorandum Outline  

Section No.  Description  

1 Presents the project background, objectives and provides an outline of this report. 
2 Presents the design criteria for the plant.    

3 Discusses historical water quality data.     
4 Reviews the various plant unit processes as well as their capacities.    

5 Presents a capacity assessment of the existing WTP. 
6 Discusses alternatives to immediately achieve the plant rated capacity per the latest Municipal Drinking Water License. 

7 Discusses the plan for reviewing alternatives to achieve future plant capacities.   
 

2. Design Criteria  

2.1 Permit to Take Water  

There is a Permit to Take Water (PTTW) No. 3451-8CZMJC which authorizes the withdrawal of water up to 68.25 
ML/d (47,400 L/min).  This PTTW is dated as January 28, 2011 and is valid until January 31, 2021.   
 
The previous PTTW  91-P-3037, dated January 15, 2001, had authorized the withdrawal of water per Taking Rate 
1 as shown in Table 2.  As stated in this PTTW, Taking Rate 2 does not become effective until the OWRA Section 
52 approval for the water works at the higher rate has been issued.  This Taking Rate 2 of 100.1 ML/d was 
removed from the recent PTTW mentioned above.   
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Table 2 Permit to Take Water Data for Nottawasaga Bay 

Parameter Taking Rate 1 Taking Rate 2 

Maximum Amount Taken Per Minute  45,500 L/min 65,520 m3/d 69,510 L/min 100,094 m3/d 

Maximum Amount Taken Per Day 68,250,000 L/d 68,250 m3/d 100,100,000 L/d 100,100 m3/d 

Maximum Number of Hours of Taking Per Day 24 24 

Average Number of Hours of Taking Per Day 24 24 

Maximum Number of Days of Taking Per Year 365 365 

2.2 Plant Rated Capacity in MDWL 

The original Certificate of Approval (CofA) rated the plant for 27,355 m3/d, given the capacity of the ZW500 
membrane system.  This rating was then revised in a CofA amendment to incorporate the 3,785 m3/d ZW1000 
ultrafiltration mobile package unit, for a total plant rated capacity of 31,140 m3/d, which has since been carried 
forward to the current Municipal Drinking Water License (MDWL) no. 100-101, Issue no. 3.     

2.3 Water Demand  

Monthly treated water flowrates for 2017 and 2018 can be found in Table 3.  As shown, the maximum daily 
treated water flowrate for 2017 (21,143 m3/d) and 2018 (24,277 m3/d) reached 68% and 78%, respectively, of the 
plant rated capacity of 31,140 m3/d.  
 
Table 3 Daily Treated Water Flowrates (2017 to 2018) 

Month 2017 Flowrates (m3/d) 2018 Flowrates (m3/d) 
Minimum Average Maximum Minimum Average Maximum 

January 16,125 17,562 19,059 15,929 17,868 19,073 
February 15,361 16,952 18,305 16,188 18,317 20,713 
March 14,662 17,048 18,509 15,248 18,149 19,269 
April 13,709 16,235 17,914 15,824 17,302 18,908 
May 15,311 17,498 19,752 12,649 18,067 20,099 
June 16,717 18,998 20,529 17,728 20,997 23,231 
July 9,528 17,718 20,482 18,082 22,032 24,277 
August 15,925 19,045 21,143 14,873 19,985 23,839 
September 16,368 19,104 20,892 17,852 20,061 21,491 
October 15,223 17,787 19,738 15,691 18,600 20,401 
November 15,493 17,251 18,493 14,642 17,660 19,061 
December 8,614 16,699 18,486 13,446 16,851 18,927 
Minimum 8,614 16,235 17,914 12,649 16,851 18,908 
Average 14,420 17,658 19,442 15,679 18,824 20,774 
Maximum 16,717 19,104 21,143 18,082 22,032 24,277 
% Max./ Rated 
Capacity 

- - 68% - - 78% 

 
The Town of Collingwood Master Servicing Plan (MSP) provided water demand projections with a summary of the 
demands during key periods provided in Table 4.  The year for Phase 1 (i.e., 2038) was chosen based on limiting 
the required intake raw water instantaneous flows to below the current PTTW of 68.25 ML/D.  The flows for 2038 
were calculated by averaging the flows for 2032 and 2044 as provided in the MSP and assuming a linear growth.   
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Table 4 Water Demand Projections for the Raymond A. Barker WTP  

Phase # Intake Industrial Well WTP 

Intake Raw 
Water Inst.6 

Flows (m3/d) 

Industrial Flows5 

(m3/d) 
CT Chambers 
Inst. Flows4 

(m3/d) 

Total Net 
Treated Water 
Flows3 (m3/d) 

Municipal 
Pipeline Flows2 

(m3/d) 

Regional Pipeline 
Flows1 (m3/d) 

1 (approx. 
Year 2038) 65,222 2,000 56,900 51,871 32,757 19,114 

Ultimate 125,186 2,000 110,867 101,069 51,483 49,586 

Notes: 
1. Includes approximately 18,250 m3/d (Phase 1) and 33,500 m3/d (Ultimate) for the Town of New Tecumseth; and, 0 m3/d 

(Phase 1) and 4,854 m3/d (Ultimate) for the Township of Clearview (Nottawa).  864 m3/d (Phase 1) and 11,232 m3/d 
(Ultimate) of Collingwood water goes through the Regional pipeline to the Davey reservoir/pumphouse to service Zone 2. 

2. Includes approximately 27,621 m3/d minus 864 m3/d (Phase 1) and 46,315 m3/d minus 11,232 m3/d (Ultimate) for the Town 
of Collingwood; and, approximately 6,000 m3/d (Phase 1) and 16,400 m3/d (Ultimate) for the Town of Blue Mountains.   

3. Sum of Municipal and Regional pipeline flows. 
4. Given approximate membrane permeate factor of 1.10 to account for membrane downtime, backwash wastewater volume, 

but excluding the constant bleeding of water for ZW500d membranes that do not impact the flowrate to the CT chambers 
(information obtained from SUEZ).     

5. Even though the original required industrial demand was 16,418 m3/d, industrial flows since 2017 never exceeded 2,000 
m3/d, so this number was used as agreed by the Town.   

6. Multiplication of CT chambers instantaneous flows by an approximate raw water factor of 1.11 to account for constant 
bleeding of water for ZW500d membranes, and then summation of the industrial flows (information obtained from SUEZ).       

 
The MSP also provided average day demands of approximately 40,179 m3/d (2038 flows) for Phase 1 and 81,244 
m3/d for ultimate flow.  This equates to a MDD/ADD ratio of 1.291 for Phase 1 and 1.244 for the ultimate flow.   

2.4 Storage Projections  

Table 5 shows the existing water storage tanks in the Town of Collingwood to provide a total storage capacity of 
9,073 m3, which excludes the storage provided by the on-site clearwell (high lift wet well) and the chlorine contact 
(CT) tanks located at the WTP.   
 
Table 5 Existing Water Storage Tanks in the Town of Collingwood   

Tank Location Volume (m3) 

Chlorine contact (CT) tanks WTP (assuming H.W.L. of 178.5 m) 856 

Clearwell (high lift wet well) WTP (assuming H.W.L. of 178.1 m and 1.5 m submergence for high lift pumps) 555 

Reservoir Ted Carmichael West End Booster Pumping Station 6,800 

Elevated tank Hume Street, Central Park 2,273 

Davey reservoir Poplar Sideroad 2,565 

Total 13,049 

Total (excluding storage at WTP) 11,638 

To provide operational flexibility of the high lift pumps, the high lift wet well at the WTP will be excluded from 
system storage calculations.  All future on-site storage will be designed to provide the following: 
 
• Adequate disinfection of the plant water (based on MECP disinfection requirements)   
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• On-site usage, including cleaning of the membranes (included in the high lift pump equalization volume 
requirement), and,  

• High lift pump equalization (maximizing the hydraulic retention time of the high lift pumps combined).  A target 
of 15 minute equalization volume is assumed for the purpose of this technical memorandum.     

 
All future off-site storage will be provided per the MSP.   

2.5 Water Quality Treatment Criteria  

Table 6 presents the Ontario water quality treatment criteria for selected water quality parameters and the 
proposed performance targets for the Raymond A. Barker WTP.   
 
Table 6 Water Quality Treatment Criteria for the Raymond A. Barker WTP  

Parameter Ontario Requirement Proposed Performance Target 

Ontario Drinking Water Quality Standards (ODWQS) 

Cryptosporidium  2-log reduction 4-log reduction 

Giardia 3-log reduction  
(incl. 0.5-log inactivation from disinfection) 

4-log reduction  
(incl. 0.5-log inactivation from 

disinfection) 

Viruses 4-log reduction  
(incl. 2-log inactivation from disinfection) 

4-log reduction  
(incl. 2-log inactivation from disinfection) 

HAAs (µg/L) 80 60 LRAA 

Total THMs (µg/L) 100  

based on a running annual average of quarterly samples 
measured at a point reflecting the maximum residence 

time in the distribution system (LRAA) 

80 LRAA 

Turbidity (NTU)  < 0.1 NTU, 99% of time  

< 0.3 NTU, 100% of time 

< 0.1 NTU, 99% of time 

< 0.3 NTU, 100% of time 

Distribution Free Chlorine 
Residual (mg/L) 

0.05 to 4.0 mg/L free chlorine residual 0.05 to 4.0 mg/L free chlorine residual 

(target of 1.66 mg/L average) 

Ontario Drinking Water Quality Objectives and Guidelines (ODWQOG) 

Corrosive/water stability - Non-corrosive and stable water 

Taste & Odour Inoffensive Inoffensive 

 

3. Historical Water Quality Data 

3.1 Raw Water Data  

3.1.1 Raw Water Source  

The raw water source for the WTP is Georgian Bay of Lake Huron.   
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3.1.2 Raw Water Turbidity  

Between 2017 and 2018, raw water turbidity ranged between 0.09 and 15.5 NTU with an average of 0.91 NTU 
(Figure 1 and Table 7).  Only 24% of the samples exceeded 1.0 NTU and 0.1% of the samples exceeded 10 
NTU. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1 Plot of Raw Water Temperature and Turbidity (2017 to 2018) 

 
Table 7 Raw Water Turbidity (NTU) Data (2017 to 2018) 

Source  SC Min. Avg. Max. % Samples  
> 0.3 NTU 

% Samples  
> 1.0 NTU 

% Samples  
> 10 NTU 

Daily Data 728 0.09 0.91 15.50 82.3% 23.6% 0.1% 

 

3.1.3 Raw Water Temperature  

Between 2017 and 2018, raw water temperature ranged between 0.6 and 24.2oC with an average value of 9.0oC 
(Figure 1 and Table 8).  80% of the samples exceeded 2oC and 38% of the samples exceeded 10oC.  
 
Table 8 Raw Water Temperature (oC) Data (2017 to 2018) 

Source  
SC Min. Avg. Max. 

% Samples > 
2oC 

% Samples > 
10oC 

% Samples > 
20oC 

Daily Data 728 0.60 9.00 24.22 80% 38% 9% 
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3.1.4 Taste and Odour  

Taste and odour can be experienced in the treated water during the warmer months.  The major cause of this 
taste and odour is most likely due to the presence of 2-methylisoborneol (MIB) and geosmin, which are algae 
metabolites.  The threshold number for MIB is 4.0 ng/L, while that for geosmin is 8.5 ng/L.  
 
Geosmin and MIB data (from July 26, 2005) were less than the threshold numbers.  Given that there tends to be 
no public complaints regarding taste and odour, geosmin and MIB tend not to be measured to know whether 
there has actually been any occurrences in the raw or treated water.   

3.2 Treated Water Quality Data 

3.2.1 Treated Water Turbidity  

Between 2017 and 2018, treated water turbidity ranged between 0.03 and 0.07 NTU with an average of 0.034 
NTU (Table 9).  The maximum treated water turbidity meets the proposed performance target in Table 6.  In fact, 
91% of the samples remained below 0.05NTU, with 100% of the samples remaining below 0.1 NTU.    
 
Table 9 Treated Water Turbidity (NTU) Data (2017 to 2018) 

Source  SC Min. Avg. Max. % Samples  
< 0.05 NTU 

% Samples  
<0.1 NTU 

% Samples 
<0.3 NTU 

Daily Data 728 0.030 0.034 0.070 91% 100% 100% 

 

3.2.2 Ontario Drinking Water Quality Standards 

A review of the treated water quality data between 2017 and 2018 from the 2017 and 2018 Annual Compliance 
Reports showed the following: 
 
• None of the measured health related parameters in the Ontario Drinking Water Quality Standards (ODWQS) 

exceeded the maximum acceptable concentrations (MAC). 
• None of the measured non-health related parameters exceeded the aesthetic objectives (AO) or operational 

guidelines (OG).   
 

3.2.3 Potential for Formation of Disinfection By-Products (DBPs) 

Table 10 shows a summary of the trihalomethane (THM) and haloacetic acid (HAA) data in the distribution 
system between 2017 and 2018.  THMs and HAAs have never exceeded the performance targets in Table 6, 
whether calculated as the running annual average of quarterly samples or even a single data/measurement 
occurrence.   
 
Table 10 Disinfection By-Products (µg/L) Data (2017 to 2018) 

Source  SC Min. Avg. Max. 

THM Quarterly Data  8 15 38 59 

HAA Quarterly Data 5 17 21 27 
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3.2.4 Membrane Permeate Water Ultraviolet Transmittance (UVT)  

In March 2019, The UVT in the membrane permeate water ranged between 94 and 97%, with an average of 96% 
(Table 11). 
 
Table 11 Membrane Permeate Water UVT (%) Data (March 2019) 

Source  SC Min. Avg. Max. 

Data on Various Days 27 94% 96% 97% 

 

3.2.5 Treated Water Free Chlorine Residual  

Between 2017 and 2018, the treated water free chlorine residual ranged between 0.90 and 1.99 mg/L with an 
average of 1.66 mg/L (Table 12).   
 
Table 12 Treated Water Free Chlorine Residual (mg/L) Data (2017 to 2018) 

Source  SC Min. Avg. Max. 

Daily Data 728 0.90 1.66 1.99 

 

3.3 Summary  

Given the water quality data presented in this section, there are no new treatment processes that need to be 
added to the Raymond A. Barker WTP to improve the treated water quality to meet the proposed performance 
targets in Table 6 and the parameters of the ODWQS/ODWQOG not included in Table 5.  This means that 
expansion of the plant needs to focus on capacity limitations which will be discussed in the next section.    

4. Capacity Review  

4.1 Raw Water Intake Facilities 

4.1.1 Description, Dimensions, Sizes 
 
The raw water intake facilities consist of the following: 

• A raw water intake concrete pipe between the intake crib in the Nottawasaga Bay of Georgian Bay and 
a surge relief chamber with the intake length being 765 m and diameter of 1067 mm, with flared elbow 
intake inside a crib structure 

• A 24 m long, 1067 mm diameter pipe between the surge relief chamber and the raw water wet wells 

• Two (2) inlet channels, also known as raw water wet well 1, used to convey water to a raw water wet 
well 2 with dimensions 2.14 m W x 10.44 m L x 4.93 m SWD to give a total effective volume of 110 m3 
of raw water wet well 2 

• A 15 kW (20 hp) mixer in the inlet channel 1 in the raw water wet well 1 used to increase the hydraulic 
grade line of the water in the raw water wet well 2 

• A 750 mm diameter raw water supply ductile iron pipe, extending from the raw water wet well 2 to the 
membrane feed chamber  
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• A 600 mm diameter raw water bypass ductile iron pipe extending from the surge relief chamber to the 
membrane feed chamber 

• A pre-chlorination system consisting of one (1) 50 mm diameter pipe to the surge chamber reduced to 
one (1) 25 mm diameter pipe to dose chlorine at the intake crib and intake exit at the beginning of the 
inlet wells in raw water wet well 1 

4.1.2 Capacity Assessment 
 
Given the following factors: 

• a low water level (LWL) of Nottawasaga Bay to be 175.6 m (occurred in 1964 for Lake Huron) 

• the obvert of the intake pipe to be at an elevation of 172.95 m 

• submergence of the intake pipe in the raw water well to be 100 mm, and 

• a C factor of 110, 
 
the instantaneous capacity of the intake pipe is calculated to be approximately 125,000 m3/d, which is similar to 
the intake ultimate raw water instantaneous flow projections (Table 4).  This instantaneous flowrate equates to a 
velocity of 1.62 m/s.    
 
The intake net capacity is thus calculated to be 100,917 m3/d (i.e., 125,000 m3/d instantaneous flowrate 
subtracting 2,000 m3/d for industrial flows and then dividing by 1.11 raw water factor, followed by dividing by a 
membrane permeate factor of 1.10).  Note that a higher Nottawasaga Lake level than 175.6m and a higher intake 
C factor than 110 will result in a higher intake net capacity.    

4.2 Industrial (Unfiltered) Water Supply Plant 

4.2.1 Description, Dimensions, Sizes 

There is a separate industrial water supply plant to serve a separated unfiltered water distribution system with 
industries at the east end of the Town of Collingwood.  This industrial water supply plant consists of the following: 
 

• One (1) wet well  
• Two (2) vertical turbine pumps and one (1) horizontal split case pump (characteristics shown in 

Table 13) that operate 24 hours per day based on the pressure at the industries 
• One (1) 600 mm inlet pipe from the raw water wet well  
• One (1) 250 mm inlet pipe from the membrane concentrate pumps 
• Backflow preventors at the industries at the cross connection between the municipal and 

industrial water supply pipes to allow for provision of emergency supply of municipal water for 
process water requirements, each backflow preventer comprising two independent check valves 
with intermediate relief valves, shutoff valves and test cocks 

• Instruments as follows: 
o One (1) turbidity meter (AIT-08) to monitor raw water turbidity in 600 mm inlet pipe from 

raw water wet well 
o One (1) level transmitter (LIT-08) to monitor water level in industrial wet well 
o One (1) turbidity meter (AIT-07) to monitor turbidity on the pump header 
o One (1) pressure indicating transmitter (PIT-02) to monitor pressure on the pump header 
o One (1) flowmeter (FIT-03) to monitor flowrate on the pump header 
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Table 13 Description of Industrial Pumps  

Pump No. Flowrate (L/s) TDH (m) Type Motor (kW) RPM Soft Start? VFDs? Duty/ Standby 

1 50.5 71.0 Vertical turbine 45 1770 Yes Yes Duty 

2 126.2 71.0 Vertical turbine 112 1770 Yes Yes Duty 

3 119.9 66.4 Horizontal split case pumps 112 1785 Yes No Duty 

4.2.2 Capacity Assessment 

Table 13 shows the capacity of the industrial pumps, with the firm capacity being 170.4 L/s (14,723 m3/d).  Even 
though the firm capacity is slightly less than the original desired maximum day flowrate of 16,418 m3/d, Table 4 
shows the target flowrate required from the industrial pumping station to be reduced considerably to 23 L/s (2,000 
m3/d).   

4.3  ZW500 Membrane System 

4.3.1 Description, Dimensions, Sizes 

There is a ZW500 membrane system located inside the plant and consisting of the following:  
 

• A membrane feed chamber with dimensions 1.00 m W x 17.97 m L x 3.15 m SWD with an effective 
volume of 56.6 m3  

• Five (5) membrane trains, consisting of ZW500 membranes as summarized in Table 14.  As shown, the 
membrane trains consist of three generations of membranes: original 1998 ZW500a membranes, and 
ZW500b and ZW500d membranes installed between 2005 and 2018.   

• Five (5) concrete tanks to house the submerged membranes, with each tank having dimensions 3.05 m 
W x 15.25 m L x 2.45 m SWD to give an effective volume of 114.0 m3 per tank and a sump with 
dimensions 1.40 m W x 3.05 m L x 1.30 m SWD to give an effective volume of 5.6 m3 per sump, to give a 
total effective volume in each tank of 119.6 m3 

• Six (6) variable speed permeate/backpulse pumps (5 duty, 1 shelf standby), each pump rated at 126 L/s 
at a TDH of 15.24 m with a 37 kW (50 hp) motor     

• Six (6) positive displacement air blowers (5 duty, 1 standby) for air scouring the membranes as well as 
keeping the solids in suspension, with each blower rated at 680 L/s at a backpressure of 36 kPa with a 37 
kW (50 hp) motor  

• Six (6) concentrate pumps (5 duty, 1 shelf standby) to pump membrane concentrate from the membrane 
tanks to the industrial well, with each pump rated at 39 L/s at a TDH of 16.76 m with a 7.5 kW (10 hp) 
motor 

• An air extraction system consisting of six (6) air removal vacuum pumps (5 duty, 1 shelf standby) to 
extract air from the membrane permeate headers, with each pump rated at 48 m3/h at 41 kPa with a 1.5 
kW (2.0 hp) motor and five (5) air separation columns, with a column on each membrane permeate 
header 

• A clean-in-place (CIP) system for chemical cleaning of the membranes, consisting of one (1) 12.3 m3 CIP 
concrete tank (2.40 m W x 2.84 m L x 1.80 m SWD), with piping manifolded to the five membrane trains 

• A backpulse system for backwashing the membranes, consisting of one (1) 23.8 m3 backpulse concrete 
tank (2.84 m W x 4.66 m L x 1.80 m SWD) with piping manifolded to the five membrane trains to the 
permeate/backpulse pump for each train 

• Two (2) air compressors and air dryers (1 duty, 1 standby) for membrane integrity testing and valve 
actuation, each compressor with a 11.1 kW (15 hp) motor 

• One (1) turbidity meter on each membrane permeate pipe to monitor turbidity in the membrane permeate  
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• One (1) flowmeter on each membrane permeate pipe to measure membrane permeate and backpulse 
flows  

• One (1) flowmeter on each membrane concentrate pipe to measure concentrate flows  
• Chemical feed systems for dosing chemicals required for membrane filtration system including: 

o 12% sodium hypochlorite for organic cleaning during the CIP process, consisting of two (2) 1,400 L 
day tanks (one located in the chlorine gas cylinder storage room and the other located in the 
chlorinator room) and one (1) chemical metering pump  

o 50% citric acid for inorganic cleaning during the CIP process, consisting of one (1) 200 L day tank in 
the blower room and one (1) chemical metering pump  

4.3.2 Capacity Assessment 

Table 14 shows the net capacity of each ZW500 membrane train at a design temperature of 2oC and a CIP 
frequency greater than 30 days.  As shown, the total net capacity of the ZW500 system given the amount/type of 
cassettes/modules currently installed and the fluxes shown is 23,113 m3/d, which is lower than the desired net 
capacity of 27,355 m3/d.   
 
It should be noted that the original design fluxes at the time of plant construction were approximately 25% more 
than that shown in Table 14 which would produce a net capacity of 28,975 m3/d, exceeding the desired net 
capacity.  This means that if the membranes are operated at the original design fluxes, then the desired net 
capacity can be achieved.   
 
For the purpose of this report, the fluxes in Table 14 will be used given the quality of raw water, accepted life 
expectancy, frequency of cleaning, etc. Future plant expansion options (including replacement of existing 
membranes) will also carry the design fluxes in this table.  
 
It should also be noted that the ZW500 membrane system is not fed by micro-strainers to remove fine particles 
that could otherwise damage the membranes.  There is thus the potential for a reduction in plant capacity if 
membrane modules are isolated from operation given major fibre breakages from fine particles. Future plant 
expansion options will consider the installation of micro-strainers ahead of the membrane system(s), whether the 
existing or new membrane systems.   
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Table 14 ZW500 System Design Data 

Train Membrane 
Type 

Installation 
Date 

# of 
cassettes/ 

train1 

# of modules/ 
cassette2 

Area per 
module 

(m2) 

Total 
Area 
(m2) 

Inst. 
Flux 

(Lmh)3 

Net Flux 
(Lmh)3 

Net Capacity 
(m3/d) 

A ZW500b 2014 15 8 60.39 7,246 27.6 25.16 4,376 

B ZW500d 2018 15 20 32.52 9,755 27.6 25.16 5,890 

C ZW500b 
ZW500a 

2005 
1998 

10 
4 

8 
8 

60.39 
46.45 

6,317 27.6 25.16 3,815 

D ZW500b 
ZW500a 

2012 
1998 

10 
1 

8 
8 

60.39 
46.45 

5,203 27.6 25.16 3,142 

E ZW500d 2017 15 20 32.52 9,755 27.6 25.16 5,890 

Total 68 - - 38,276 - - 23,113 

Notes: 
1. Each train can hold a maximum of 15 cassettes.  Previously, there weren’t enough ZW500a/b modules that did not reach 

their end of life that would have allowed trains C or D to house 15 cassettes, hence the lesser amount of cassettes in these 
trains.   

2. Each ZW500a/b cassette can hold a maximum of 8 modules; while, each ZW500d cassette can hold a maximum of 20 
modules. 

3. Obtained from SUEZ on September 11, 2019.   These fluxes are consistent with the current fluxes (that were de-rated about 
10 years ago due to TMP limitations) and based on backwashing every 30 minutes with a 30 second backpulse (plus valve 
actuation duration).   

 

4.4 ZW1000 Membrane System 

4.4.1 Description, Dimensions, Sizes 

There is a ZW1000 membrane system located outside the plant and consisting of the following:  
 

• One (1) mobile package unit in two (2) temporary timber structures with dimensions 4.72 m W x 9.60 m L 
and 3.35 m W x 12.19 m L 

• One (1) membrane train, consisting of ZW1000 membranes as summarized in Table 15 
• One (1) 35 m3 steel tank to house the submerged membranes and backwash/CEB/CIP storage tank (~ 

16 m3) 
• One (1) raw water vertical turbine feed pump, installed in the membrane feed chamber in the WTP, and 

rated at 73.8 L/s at a TDH of 10.6 m 
• One (1) 0.5 mm S.P. Kinney Model “AP” 200 mm automatic strainer to remove fine debris from the raw 

water supply to prevent damage to the membranes 
• One (1) variable speed multi-purpose permeate/backpulse/CEB/CIP pump rated at 36.6 to 75.7 L/s at a 

TDH of 13.7 m with a 37 kW (50 hp) motor 
• One (1) drain pump rated at 54 to 82 L/s at a TDH of 7.6 m with a 18.6 kW (25 hp) motor to drain the 

water in the steel membrane tank 
• One (1) vacuum pump rated at 39 m3/h at 68 kPa to remove air released from the solution under vacuum 

that occurs as the water passes through the membrane to the permeate collection piping  
• One (1) air blower for air scouring the membranes and rated at 30 L/s at a backpressure of 31 kPa with a 

0.19 kW (0.25 hp) motor 
• One (1) air compressor, air receiver and air dryer for membrane integrity testing and valve actuation 
• One (1) particle counter and turbidity meter on the membrane permeate pipe to monitor particle counts 

and turbidity in the membrane permeate  
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• One (1) flowmeter on the membrane permeate pipe to measure membrane permeate and backpulse 
flows  

• Chemical feed systems for dosing chemicals required for membrane filtration system including: 
o 12% sodium hypochlorite for organic cleaning during the CIP process and chemical cleaning during 

the CEB process, consisting of one (1) 200 L day tank and one (1) 178 L/min air diaphragm chemical 
metering pump for the CIP process and one (1) 108 L/h motor driven pump for the CEB process 

o 50% citric acid for inorganic cleaning during the CIP process, consisting of one (1) 200 L day tank 
and one (1) 178 L/min air diaphragm chemical metering pump 

 

4.4.2 Capacity Assessment 

Table 15 shows the net capacity of the ZW1000 membrane system at a design temperature of 2oC and a CIP 
frequency greater than 30 days to be 4,543 m3/d, which is higher than the desired net capacity of 3,785 m3/d.   
 
Table 15 ZW1000 System Design Data 

Train Membrane 
Type (ZW) 

Installation 
Date 

# of 
cassettes/ 

train 

# of modules/ 
cassette 

Area per 
module 

(m2) 

Total 
Area 
(m2) 

Inst. 
Flux 

(Lmh)1 

Net Flux 
(Lmh)1 

Net Capacity 
(m3/d) 

Mobile 
Unit 

ZW1000V3 2017 
2012 

1 
3 

48 
48 

41.81 
41.81 8,027 26.85 23.58 4,543 

Notes: 
1. Obtained from SUEZ on September 23, 2019.    

 

4.5 Disinfection 

4.5.1 Description, Dimensions, Sizes 

Disinfection for the WTP is provided by dosing chlorine (using chlorine gas) to the common membrane permeate 
pipe which conveys water into a feed channel which splits the water to two (2) chlorine contact (CT) chambers for 
disinfection before the water overflows a weir into the clearwell.  
 
The dimensions of each chamber is 7.73 m W x 18.78 m L x 2.95 m SWD, to give a total effective volume of 816 
m3. 

4.5.2 Capacity Assessment 

The existing chlorine contact (CT) chambers were originally designed to provide sufficient contact time for 3-log 
inactivation of viruses, given a total requirement of 4-log inactivation of viruses and 1-log credit provided to the 
membranes by the Ministry of the Environment (MOE) at that time.  However, the following changes have 
occurred since the design of the plant: 
 

• Removal of Virus Removal Credits from the Membranes: The latest MDWL has provided no credits to 
the membranes for virus removal.  This is consistent with other membrane plants in Ontario even though 
the following December 2010 MWH reports showed the following: 
 

o ZW500 Membranes: Challenge experiments with MS2 virus have shown that the log removal 
achieved by the membrane is in the range of 2.0- to 4.7-logs. MS2 virus removal was greater 
than 2.2-log, 95% of the time. 
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o ZW1000 Membranes: Challenge experiments with MS2 virus have shown that the log removal 

achieved by the membrane is in the range of 2.6- to 5.8-log. MS2 virus removal was greater than 
2.5-log, 95% of the time. 

 
In terms of guarantee, membrane suppliers typically don’t guarantee virus removal because there 
is no means of confirming the virus removal in the field, and the membrane integrity test (MIT) 
doesn’t have the required resolution for viruses since they are so small.   

 
• Procedure for Disinfection of Drinking Water in Ontario (MOE, 2006) states that 0.5-log inactivation of 

Giardia cysts shall be provided regardless of the treatment technology provided.  This is part of the multi-
barrier approach for disinfection.   

 
Table 16 shows the net capacity of the CT chambers to achieve 0.5-log Giardia inactivation to be 21,423 m3/d at 
0.5oC and 41,399 m3/d at 10oC.  Operations have stated that the chlorine dosage (and thus free chlorine residual) 
is modified depending on the water temperature and plant flowrate, so as to ensure adequate disinfection at all 
times.   
 
Table 16 Disinfection Calculations in Existing CT Chambers Using Chlorine 

Parameter Value 

Disinfection required 0.5-log Giardia 

Infrastructure providing disinfection Two chlorine contact (CT) chambers 

Net volume of above infrastructure (m3) 816 (at H.W.L. of 178.50 m and effective footprint of 138.25 m2) 

Minimum free chlorine residual to be maintained at 
end of above infrastructure (mg/L 

1.66 (2017 to 2018 average free chlorine residual) 

T10/T (superior baffling conditions) 0.7 

Lowest design water temperature (oC) 0.5 10 
 

Highest design treated water pH 8.1 

Instantaneous Capacity of CT chambers (m3/d) 23,565 45,539 

Membrane permeate (instantaneous) factor  1.10 

Net Capacity of CT chambers (m3/d) 21,423 41,399 

4.6 High Lift Pumping 

4.6.1 Description, Dimensions, Sizes 

Water from each CT chamber overflow separate weirs into the clearwell with dimensions 9.27 m W x 17.36 m L x 
4.95m SWD to give a total effective volume of 797 m3.  Given a typical operating SWD of 4.45m (based on 
February to October 2019 data as stated by plant operations) and a maximum high lift pump suction pipe 
submergence of 1.5 m, a net operating volume of 475 m3 can be achieved.  
 
There are two sets of high lift pumps (HLPs) in this clearwell as listed below and described in Table 17: 
 

• Four (4) pumps discharging water into a 400 mm 316SS high lift header inside the plant which conveys 
water through a 400 mm ductile iron pipe outside the plant to the Municipal WSS 
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• Three (3) pumps discharging water into a 316 SS high lift header inside the plant which conveys water to 
twin 400 mm and then one 600 mm concrete pressure pipe outside the plant and within the Collingwood 
boundary to the Regional Water Supply System (WSS) to supply water to the Town of New Tecumseth 
(total length of 600 mm pipe between the plant and the Town of New Tecumseth is 58 km) 

 
The HLPs for the Municipal WSS are currently operated to maintain pre-set water levels in the elevated tank off-
offsite, however, in the future they can also be operated to maintain system pressures.  
 
The HLPs for the Regional WSS are operated to maintain water levels in the Parsons Road Reservoir in the 
Town of New Tecumseth; however, in the future they can also be operated to maintain system pressures.   
   
Table 17 Description of High Lift Pumps 

LLP No. Flowrate (L/s) TDH (m) Type Motor (kW) RPM Soft Start? VFDs? Duty/ Standby 

Municipal WSS 

1 56.7 57 Vertical turbine 41 1800 Yes Yes Duty (Jockey) 

2 138.6 55 Vertical turbine 112 1200 Yes Yes Duty 

3 138.6 55 Vertical turbine 112 1200 Yes Yes Duty 

4 138.6 55 Vertical turbine 112 1200 Yes No Standby 

Regional WSS 

1 132.5 55 Vertical turbine 186 1800 Yes Yes Duty 

2 132.5 55 Vertical turbine 186 1800 Yes Yes Duty 

3 132.5 55 Vertical turbine 186 1800 Yes Yes Standby 

4.6.2 Capacity Assessment 

Table 17 showed the capacity of the Municipal and Regional HLPs, with the firm capacity being 334 L/s (28,850 
m3/d) and 265 L/s (22,890 m3/d), respectively.  
 
Given a net operating volume in the clearwell (high lift wet well) of 475 m3, the hydraulic retention time (HRT) in 
the clearwell at different flowrates are presented in Table 18.  As shown, the existing clearwell can provide 22 
minutes HRT at the current plant rated capacity.  The HRT reduces to 7 minutes at the plant’s ultimate built-out 
capacity.  If the plant staff will like to achieve a minimum of 15 minutes HRT, the net capacity of the clearwell is 
45,600 m3/d.  
 
Table 18 Hydraulic Retention Time (min) in the Clearwell at Varying Net Flowrates 

Tank Location High Lift Pumping Flowrate (m3/d) 

Current Rated Capacity Phase 1 (2038) Ultimate 

31,140 51,871 101,069 

HRT (min)1 22 13 7 

Notes: 
1. Assume net HLWW/clearwell operating volume = 475 m3 based on a typical operating SWD of 4.45m (based on February 

to October 2019 data as stated by plant operations) and a maximum high lift pump suction pipe submergence of 1.5 m. 
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4.7 Chemicals (Excluding Membrane System) 

4.7.1 Description, Dimensions, Sizes 

Chlorine gas is the only chemical used at the plant for providing disinfection.  The chlorine gas system is located 
in its own rooms with the following: 
 

• Five (5) one ton chlorine gas containers 
• Two (2) weigh scales with a 4-20 mA output, each scale capable of holding one ton chlorine gas 

container   
• One (1) vacuum regulator and two (2) vacuum switches to control from which container gas is 

being drawn and to switch automatically from the duty to the standby container, when the duty is 
empty, to ensure a continuous supply of chlorine gas   

• One (1) chlorine gas detector 
• Three (3) chlorinators (2 duty, 1 standby) located in a separate room to the chlorine gas 

containers with characteristics shown in Table 19 

 
Table 19 Characteristics of Chlorinators 

Chlorinator 
# 

 
Process 

Chlorinator 
Capacity 

(kg/d) 

V-notch & 
Rotameter 

Capacity (kg/d) 

Chlorine Dosage 
Location 

Control 

1 Pre-
chlorination 

226 34 Intake crib and intake 
exit at raw water wet 
well 1 

Paced to combined readings of 
flowmeters on high lift header 

2 Primary 
Disinfection 

226 96 Membrane permeate 
header upstream of 
chlorine contact 
chamber  

Paced to common membrane 
permeate header flowmeter and 
free chlorine residual analyzer (i.e., 
compound loop) 

3 Standby to 
above 

226 96 - - 

 
There is no chlorine gas scrubber at the plant.   

4.7.2 Capacity Assessment 

Table 20 shows the instantaneous capacity of the chlorinators and existing rotameters.  As shown the chlorinators 
net capacity is 103,013 m3/d; while, the v-notch and rotameter net capacity is 43,758 m3/d (excluding the standby 
chlorinator).  
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Table 20 Capacity of Chlorinators 

Chlorinator 
# 

Peak 
Design 
Dosage 
(mg/L) 

Chlorinator 
Capacity 

(kg/d) 

V-notch & 
Rotameter 
Capacity 

(kg/d) 

Chlorinator Capacity (m3/d) 
 

V-notch & Rotameter Capacity (m3/d) 

Instantaneous Net1,2 Instantaneous Net1,2 

1 1.0 226 34 226,000 183,783 34,000 26,255 

2 2.0 226 96 113,000 103,013 48,000 43,758 

3 2.0 226 96 113,000 103,013 48,000 43,758 

Notes: 
1. Based on subtracting 2,000 m3/d and dividing by 1.22 (i.e., 1/1.11/1.10) for chlorinator 1.   
2. Based on an instantaneous factor of 1.10 for chlorinators 2 and 3.   

 
Table 21 shows the storage capacity of the chlorine gas containers given various design dosages.  As shown, five 
(5) chlorine gas containers can provide over 30 days of chlorine gas storage given a net average day design flow 
of 59,916 m3/d and a total average design dosage of 2.3 mg/L.  This equates to a net rated (maximum day) 
capacity of 74,537 m3/d given a MDD/ADD ratio of 1.244 (Section 2.3).   
 
Typically, plant operations order containers once two of them are empty.  By the time that the containers arrive 
on-site, three containers may be empty.   For future plant expansions, the storage capability of containers should 
be provided based on N-3 containers.  If this policy is followed now, a net average day design flow of 23,966 m3/d 
can be achieved, which equates to a net rated (maximum day) capacity of 30,941 m3/d.  A higher capacity can be 
achieved by ordering containers more frequently.    
 
Table 21 Storage Capacity of Chlorine Gas Containers 

# of Chlorine 
Gas Containers 

Total Average Design 
Dosage (mg/L)2 

Average Day Net Design Flow Given # Days Storage (m3/d)1  

7 days 30 days 60 days 90 days 

1 2.3 51,357 11,983 5,992 3,994 

2 2.3 102,713 23,966 11,983 7,989 

3 2.3 154,070 35,950 17,975 11,983 

4 2.3 205,427 47,933 23,966 15,978 

5 2.3 256,783 59,916 29,958 19,972 

Notes: 
1. Based on an instantaneous factor of 1.10 assuming that the majority of the chlorination will be practiced within the CT 

chambers. 
2. Based on SCADA data between January and August 2019.   

 

4.8 Residue Management 

4.8.1 Description, Dimensions, Sizes 

There are three (3) types of wastewater generated at the WTP: 

• Sanitary sewage generated from toilets and drains - This wastewater flows by gravity to the nearby 
sanitary sewer.   
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• Membrane backwash wastewater – The membrane concentrate pumps continuously discharge this 
wastewater to the industrial well, after which this wastewater then gets pumped to the industries.  There 
is also a 250 mm diameter bypass outfall to the Bay.   

• Membrane CIP wastewater with high or low pH – The membrane concentrate pumps discharge this 
wastewater to the nearby sanitary sewer. 

Regarding the discharge of wastewater to the Bay, the existing Municipal Drinking Water License (MDWL) 100-
101 (Issue No. 3) mandates that the total suspended solids shall not exceed an annual average concentration of 
25 mg/L.   

4.8.2 Capacity Assessment 

Not applicable.   

4.9  Building Services 

4.9.1 Description, Dimensions, Sizes 

Standby Power 

There is one (1) standby generator with characteristics presented in Table 22.  This generator was originally sized 
to provide standby power to all electrically driven units, such that 100% of the plant rated capacity can be 
provided during power outages under normal operating conditions.   
  
Table 22 Characteristics of Standby Generator 

Parameter Value 

Standby Generator 

No. of generators provided 1 

Location of generator Separate building 

Type Diesel 

Prime rating 1,000 kW 

Standby rating 1150 kW 

Electrical rating 600 V, 3 pH, 60 Hz, 0.8 PF 

Type of cooling Radiator  

Fuel Storage 

No. of tanks for fuel storage 4 

Type of fuel tank Double wall steel 

Capacity per fuel tank 2,270 L 

Location of fuel tank Standby generator room  

kW, fuel usage, operating hrs @ 100% Load 600 kW, 245 LPH fuel usage, 37 operating hours 

kW, fuel usage, operating hrs @ 50% Load 300 kW, 123 LPH fuel usage, 19 operating hours 
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Electrical 

A 44 kV primary cable runs from the terminal hydro pole to a 2000kVA pad mounted transformer, which is wound 
to transform 44kV to 600/347V.  A single cable carries 600V power from the substation to the switchgear and 
motor control centre (MCC) in the diesel generator building.  Electric wires then stem from this MCC to the other 
MCCs listed below: 

• MCC at the industrial building to house mainly the starters for the industrial feed pumps 

• MCC in the control room in the WTP to house the starters for most of the ZW500 system equipment 
except the blowers and compressors 

• MCC in the blower room in the WTP to house mainly the starters for the blowers and compressors 

• MCC in the control room in the WTP to house the starters for the high lift pumps for the Municipal 
Pipeline 

• MCC in the Workshop in the WTP to house the starters for the high lift pumps for the Regional Pipeline 

• MCC in the temporary building to house the starters for the ZW1000 system equipment 
 

Heating and Ventilation 

Generator Building 
 
The generator building is electrically heated by a series of unit and wall style electric heaters.   All ventilation in 
the generator building is provided by a series of exhaust fans and motorised dampers.  Exhausts from the diesel 
generator are vented directly to the roof, through a series of silencers and on to a short stack to the outside.  The 
heat produced from the diesel generator is passed through a heat exchanger to a radiator located on the roof.  
The radiator is a 50% blend of ethylene glycol.   
 
WTP 
 
Heating and cooling for the three offices, the electrical room and the corridor are provided by a HVAC system 
located on the roof.  The remainder of the plant is heated with unit heaters with built-in or wall mounted 
thermostats that can be set on a room to room basis.   
 
The washrooms and the storage room have a separate ventilation system which is exhausted to the roof.  Every 
other room in the plant has its own intake and exhaust either to the roof or the side of the building. 
 
Due to the increased humidity in the membrane and pump room, dehumidifiers have been installed to remove 
excess moisture from the air.  These are activated by humidistat controllers located within the given rooms.   
 

Overall SCADA and Communication  

There are six (6) Allen Bradley programmable logic controls (PLCs) located at the plant to control the following 
processes: 

• Generator  

• Industrial feed pumps 

• ZW500 membrane system 
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• ZW1000 membrane system 

• Plant processes 

• Regional high lift pumps 
 
All of the PLCs have a human manual interface (HMI), except those for the industrial and Regional pumps, 
allowing the operator to check the status of the equipment specific to the PLC.   
 
System monitoring and data collection is done by SCADA (RSView) with one computer located in the chief 
operator’s office at the WTP and another computer located in the industrial building.      
 
There is also a PLC located at the Ted A Charmichael reservoir which is connected to the main plant PLC at the 
WTP via a leased line from Bell Canada.  Additionally, there is a remote terminal unit (RTU) at the elevated 
storage tank with radio communication between this RTU and the PLC for the plant processes.  Finally, there are 
PLCs located at the Georgian Meadows Booster Pumping Station and the Osler Booster Pumping Station, which 
are all connected to the PLC for the Municipal high lift pumps via a leases line from Bell Canada.   
 
System alarms that are generated are dispatched to the local Fire Department by the electronic dialling system.  
The Fire Department then dispatches the on call personal.   

4.9.2 Capacity Assessment 

There is a preference by the Town for the standby generator to provide sufficient power for 100% plant firm 
capacity and for the diesel storage system to provide 24 hours storage at this firm capacity.  This is currently 
being achieved at the plant current rated capacity.   
 

5. Capacity Assessment of Existing WTP 

Table 23 shows the equivalent net plant capacity assessment of existing unit processes, while Figure 2 plots this 
data.  
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Table 23 Equivalent Net Plant Capacity Assessment of Existing Unit Processes  

Process Equivalent Net 
Plant Capacity 

(m3/d) 

Comments 

Intake 125,000 

Note that a higher Nottawasaga Lake level than 175.6m and a higher intake C 
factor than 110 will result in a higher intake net capacity.  
This capacity accounts for in-plant water recycling and industrial pumping 
resulting in 100,917m3/d available for potable water delivery.  

Membrane System 27,656 

Sum of 23,113 m3/d (ZW500 system) and 4,543 m3/d (ZW1000 system) at 
2oC and 30 days CIP frequency and design fluxes as shown in this report.  
This is based on current flux standards and can be increased if needed.   
This capacity assumes no substantial fibre breakages that will require 
membrane modules to be isolated, resulting in a reduction of plant capacity.   

Chlorine Contact Chambers 21,423 

Based on providing 0.5-log inactivation of Giardia cysts at 0.5oC, pH of 8.1 
and 1.66 mg/L average free chlorine residual.  
The free chlorine residual can be increased as needed to achieve sufficient 
disinfection.   

Clearwell 45,600 Based on providing 15 minutes high lift equalization volume.   

Municipal HLPs 28,850 
Firm capacity of pumps shown.  Note that the Municipal HLPs cannot be 
reviewed on their own given that the plant feeds both the Municipal HLPs and 
the Regional HLPs.   

Regional HLPs 22,890 
Firm capacity of pumps shown.  Note that the Regional HLPs cannot be 
reviewed on their own given that the plant feeds both the Municipal HLPs and 
the Regional HLPs.     

Chlorinator 103,013 Limited by CT chamber chlorinator.   

V-notch & Rotameter 43,758 For chlorination in the CT chamber.   

Chlorine Gas Storage 30,941 Based on 2 chlorine gas containers providing 30 days average day design 
flow and dosage.   
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Figure 2 Equivalent Net Plant Capacity of Unit Processes 

 

6. Achieving Plant Rated Capacity Immediately per MDWL 

6.1 Membrane Filtration  

Table 23 showed that the plant currently cannot achieve adequate membrane filtration capacity given the plant 
net rated capacity of 31,140 m3/d per the MDWL.  However, the plant can achieve adequate membrane filtration 
capacity given the 2017 and 2018 maximum day flowrates of 21,143 and 24,277 m3/d, respectively (Table 3). 
 
To achieve the MDWL plant net rated capacity, the following options can be considered by plant staff as an 
interim measure: 
 

• Option 1: Operate the membrane systems at an additional 13% instantaneous flux.  This may increase 
the clean-in-place (CIP) frequency, which may be manageable by plant staff.   

• Option 2: Replace the ZW500a/b membranes in trains C and D with ZW500d membranes (populating 
the entire tanks) similar to trains B and E.   
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6.2 Disinfection  

Table 23 showed that the plant cannot achieve adequate disinfection for either the plant rated capacity in the 
MDWL or the 2017/2018 maximum day flowrates.  This issue has already been addressed in a report by GHD 
entitled Evaluation of Alternatives and dated July 19, 2019. 
 
Operations have stated that the chlorine dosage (and thus free chlorine residual) is modified depending on the 
water temperature and plant flowrate, so as to ensure adequate disinfection at all times.   
 

7. Achieving Future Plant Capacities  

A subsequent technical memorandum will be prepared to review alternatives for the various unit treatment 
processes to achieve the future plant capacities listed in Table 4.  This new technical memorandum will also 
screen the alternatives and then provide a cost-benefit analysis to determine the preferred alternatives.   
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Jul 7, 2020 
 
Samantha Markham (P438) 
AECOM 
410 - 250 York London ON N6A 6K2
 

 
 
 
Dear Ms. Markham:
 
 
This office has reviewed the above-mentioned report, which has been submitted to this ministry as a
condition of licensing in accordance with Part VI of the Ontario Heritage Act, R.S.O. 1990, c 0.18.1 This
review  has  been  carried  out  in  order  to  determine  whether  the  licensed  professional  consultant
archaeologist has met the terms and conditions of their licence, that the licensee assessed the property
and documented archaeological resources using a process that accords with the 2011 Standards and
Guidelines for Consultant Archaeologists set by the ministry, and that the archaeological fieldwork and
report recommendations are consistent with the conservation, protection and preservation of the cultural
heritage of Ontario.
 
 
The report documents the assessment/mitigation of the study area as depicted in Figure 6 of the above
titled report and recommends the following:
 
 
AECOM’s Stage 1 archaeological assessment for the Collingwood WTP EA determined that the potential
for  the recovery of  archaeological  resources has been removed as a result  of  extensive,  deep land
alterations associated with the construction of the Raymond A. Barker Ultrafiltration WTP and underground
utilities. Based on these findings, no further archaeological work is required.
 
 
Based on the information contained in the report, the ministry is satisfied that the fieldwork and reporting for
the archaeological  assessment are consistent with the ministry's 2011 Standards and Guidelines for
Consultant Archaeologists and the terms and conditions for archaeological licences. This report has been
entered into the Ontario Public Register of Archaeological Reports. Please note that the ministry makes no
representation or warranty as to the completeness, accuracy or quality of reports in the register.
 
 

Ministry of Heritage, Sport, Tourism, Culture
Industries

Archaeology Program Unit
Programs and Services Branch
Heritage, Tourism and Culture Division
401 Bay Street, Suite 1700
Toronto ON M7A 0A7
Tel.: (416) 212-4019
Email: heather.kerr2@ontario.ca

Ministère des Industries du patrimoine, du sport, du
tourisme et de la culture

Unité des programme d'archéologie
Direction des programmes et des services
Division du patrimoine, du tourisme et de la culture
401, rue Bay, bureau 1700
Toronto ON M7A 0A7
Tél. : (416) 212-4019
Email: heather.kerr2@ontario.ca

RE: Review and Entry into the Ontario Public Register of Archaeological Reports:
Archaeological Assessment Report Entitled, "Stage 1 Archaeological Assessment
Collingwood WTP Class EA Part of Lot 44, Concession 7, Geographic Township of
Nottawasaga, Simcoe County, Now the Town of Collingwood, Ontario ", Dated Nov
4, 2019, Filed with MTCS Toronto Office on Nov 26, 2019, MTCS Project Information
Form Number P438-0186-2019, MTCS File Number 0011307

Page 1 of 2



Should you require any further information regarding this matter, please feel free to contact me.
 
 
Sincerely,
 
Heather Kerr 
Archaeology Review Officer
 
 

 
 
1In no way will the ministry be liable for any harm, damages, costs, expenses, losses, claims or actions that may result: (a) if the Report(s) or its
recommendations are discovered to be inaccurate, incomplete, misleading or fraudulent; or (b) from the issuance of this letter. Further measures
may need to be taken in the event that additional artifacts or archaeological sites are identified or the Report(s) is otherwise found to be inaccurate,
incomplete, misleading or fraudulent.

cc. Archaeology Licensing Officer
Brian Sahely,AECOM Canada Ltd.
TBD TBD,Ministry of the Environment, Conservation, and Parks
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Statement of Qualifications and Limitations 

The attached Report (the “Report”) has been prepared by AECOM Canada Ltd.  (“AECOM”) for the benefit of the Client (“Client”) in 

accordance with the agreement between AECOM and Client, including the scope of work detailed therein (the “Agreement”). 
 
The information, data, recommendations and conclusions contained in the Report (collectively, the “Information”): 
 

▪ is subject to the scope, schedule, and other constraints and limitations in the Agreement and the qualifications 
contained in the Report (the “Limitations”); 

▪ represents AECOM’s professional judgement in light of the Limitations and industry standards for the preparation of 

similar reports; 
▪ may be based on information provided to AECOM which has not been independently verified; 
▪ has not been updated since the date of issuance of the Report and its accuracy is limited to the time period and 

circumstances in which it was collected, processed, made or issued; 
▪ must be read as a whole and sections thereof should not be read out of such context; 
▪ was prepared for the specific purposes described in the Report and the Agreement; and  
▪ in the case of subsurface, environmental or geotechnical conditions, may be based on limited testing and on the 

assumption that such conditions are uniform and not variable either geographically or over time. 
 
AECOM shall be entitled to rely upon the accuracy and completeness of information that was provided to it and has no 
obligation to update such information.  AECOM accepts no responsibility for any events or circumstances that may have 
occurred since the date on which the Report was prepared and, in the case of subsurface, environmental or geotechnical 
conditions, is not responsible for any variability in such conditions, geographically or over time. 
 
AECOM agrees that the Report represents its professional judgement as described above and that the Information has been 
prepared for the specific purpose and use described in the Report and the Agreement, but AECOM makes no other 
representations, or any guarantees or warranties whatsoever, whether express or implied, with respect to the Report, the 
Information or any part thereof. 
 
Without in any way limiting the generality of the foregoing, any estimates or opinions regarding probable construction costs or 
construction schedule provided by AECOM represent AECOM’s professional judgement in light of its experience and the 

knowledge and information available to it at the time of preparation. Since AECOM has no control over market or economic 
conditions, prices for construction labour, equipment or materials or bidding procedures, AECOM, its directors, officers and 
employees are not able to, nor do they, make any representations, warranties or guarantees whatsoever, whether express or 
implied, with respect to such estimates or opinions, or their variance from actual construction costs or schedules, and accept no 
responsibility for any loss or damage arising therefrom or in any way related thereto. Persons relying on such estimates or 
opinions do so at their own risk. 
 
Except (1) as agreed to in writing by AECOM and Client; (2) as required by-law; or (3) to the extent used by governmental 
reviewing agencies for the purpose of obtaining permits or approvals, the Report and the Information may be used and relied 
upon only by Client.  
 
AECOM accepts no responsibility, and denies any liability whatsoever, to parties other than Client who may obtain access to the 
Report or the Information for any injury, loss or damage suffered by such parties arising from their use of, reliance upon, or 
decisions or actions based on the Report or any of the Information (“improper use of the Report”), except to the extent those 

parties have obtained the prior written consent of AECOM to use and rely upon the Report and the Information. Any injury, loss 
or damages arising from improper use of the Report shall be borne by the party making such use. 
 
This Statement of Qualifications and Limitations is attached to and forms part of the Report and any use of the Report is subject 
to the terms hereof. 
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Executive Summary 

AECOM Canada Ltd. (AECOM) was retained by the Town of Collingwood to conduct a Stage 1 archaeological 
assessment for the Collingwood Waste Water Treatment Plant (WTP) Environmental Assessment (EA) in the Town 
of Collingwood, Ontario. The study area is located on part of Lot 44, Concession 7, in the Geographic Township of 
Nottawasaga, in the County of Simcoe, now the Town of Collingwood, Ontario (Figures 1 and 2).   
 
The Stage 1 archaeological assessment was conducted as part of a Municipal Class Environmental Assessment 
study during the design stage of the project and was triggered by the requirements of the Environmental 

Assessment Act in accordance with subsection 11(1) (Ontario Government 1990a). This project is subject to the 
requirements of the Ontario Heritage Act (Government of Ontario 1990b) and the Standards and Guidelines for 

Consultant Archaeologists (Government of Ontario 2011).   
 
AECOM’s Stage 1 archaeological assessment for the Collingwood WTP EA determined that the potential for the 
recovery of archaeological resources has been removed as a result of extensive, deep land alterations associated 
with the construction of the Raymond A. Barker Ultrafiltration WTP and underground utilities. Based on these 
findings, no further archaeological work is required. 
 
The MTCS is asked to accept this report into the Ontario Public Register of Archaeological Reports thereby 
concurring with the recommendations presented herein. As no further archaeological assessment is required, 
archaeological concerns for the Collingwood WTP EA in the Town of Collingwood, Ontario have been fully 
addressed. 
 
Please note that this archaeological assessment report has been written to meet the requirements of the MTCS’s 

Standards and Guidelines for Consultant Archaeologists (Ontario Government 2011); however, properties that are 
subject to archaeological assessment are not considered cleared for ground disturbance activities until the 
associated report has been reviewed and accepted by the MTCS.  In order to maintain compliance with the MTCS 
and the Ontario Heritage Act (1990), no ground disturbing activities are to occur until the proponent and approval 
authority receive a formal letter from the MTCS stating that the recommendations provided herein are compliant 
and that the report has been accepted into the MTCS’ register of archaeological reports. 
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1. Project Context 

1.1 Development Context  

AECOM Canada Ltd. (AECOM) was retained by the Town of Collingwood to conduct a Stage 1 archaeological 
assessment for the Collingwood Waste Water Treatment Plant (WTP) Environmental Assessment (EA) in the Town 
of Collingwood, Ontario. The study area is located on part of Lot 44, Concession 7, in the Geographic Township of 
Nottawasaga, in the County of Simcoe, now the Town of Collingwood, Ontario (Figures 1 and 2).   
 
The Stage 1 archaeological assessment was conducted as part of a Municipal Class Environmental Assessment 
study during the design stage of the project and was triggered by the requirements of the Environmental 

Assessment Act in accordance with subsection 11(1) (Ontario Government 1990a). This project is subject to the 
requirements of the Ontario Heritage Act (Government of Ontario 1990b) and the Standards and Guidelines for 

Consultant Archaeologists (Government of Ontario 2011).   
 

This EA is being completed as part of the expansion of the Raymond A. Barker Ultrafiltration WTP. The plant 
capacity will be increased through the addition of a new low lift pumping station, a UV building, and other process 
upgrades. All archaeological consulting activities were conducted under PIF number P438-0186-2019 issued to 
Professional Archaeologist Samantha Markham in accordance with the Ministry of Tourism Culture, and Sport’s 

(MTCS) Standards and Guidelines for Consultant Archaeologists (Ontario Government 2011).  Permission to enter 
the property to conduct fieldwork, including the collection of artifacts when present, was provided by the Town of 
Collingwood. 

1.1.1 Objectives 

The objective of the Stage 1 background study is to document the archaeological and land use history and current 
conditions within the study area. This information will be used to support recommendations regarding cultural 
heritage values or interests, as well as assessment and mitigation strategies. The results of Stage 1 archaeological 
assessment presented in this report are drawn in part from: 
 
▪ Recent and historical maps of the study area;  

 
▪ Reports of previous archaeological assessments within 50 m of the study area; 
 
▪ The MTCS Archaeological Sites Database (ASDB) for a listing of registered archaeological sites within a 1 km 

radius of the study area;  
 

▪ A visual inspection of the existing conditions of the study area and surroundings; and, 
 
▪ Archaeological management plans or other archaeological potential mapping, where available. 
 
The Stage 1 archaeological assessment has been conducted to meet the requirements of the MTCS Standards 

and Guidelines for Consultant Archaeologists (Ontario Government 2011).   
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1.2 Historical Context 

Years of archaeological research and assessments in southern Ontario have resulted in a well-developed 
understanding of the historic use of land in Simcoe County, from the earliest First Nation people to the more recent 
Euro-Canadian settlers and farmers.  Table 1 provides a breakdown of the cultural and temporal history of past 
occupations in southern Ontario. 
 

Table 1: Cultural Chronology for Southern Ontario 

Archaeological Period Time Period Characteristics 

Early Paleo 9000-8400 BC 
• Fluted Points 
• Arctic tundra and spruce parkland, caribou hunters 

Late Paleo 8400-8000 BC 
• Holcombe, Hi-Lo and Lanceolate Points  
• Slight reduction in territory size 

Early Archaic 8000-6000 BC 
• Notched and Bifurcate base Points 
• Growing populations 

Middle Archaic 6000-2500 BC 
• Stemmed and Brewerton Points, Laurentian 

Development 
• Increasing regionalization 

Late Archaic 
 

2000-1800 BC 
• Narrow Point 
• Environment similar to present 

1800-1500 BC 
• Broad Point 
• Large lithic tools  

1500-1100 BC 
• Small Point  
• Introduction of bow 

Terminal Archaic 1100-950 BC 
• Hind Points, Glacial Kame Complex 
• Earliest true cemeteries 

Early Woodland 950-400 BC 
• Meadowood Points 
• Introduction of pottery 

Middle Woodland 
400 BC – AD 500 

• Dentate/Psuedo-scallop Ceramics 
• Increased sedentism 

AD 550-900 
• Princess Point 
• Introduction of corn horticulture 

Late Woodland 
AD 900-1300 • Agricultural villages  

AD 1300-1400 • Increased longhouse sizes 
AD 1400-1650 • Warring nations and displacement  

Contact Period AD 1600-1875 • Early written records and treaties 
Historic AD 1749-present • European settlement (French and English) 

Notes: Taken from Ellis and Ferris (1990) 

 
The following sections provide a detailed summary of the archaeological cultures that have settled in the vicinity of 
the study area. As Chapman and Putnam (1984) illustrate, the modern physiography of southern Ontario is largely 
a product of events of the last major glacial stage and the landscape is a complex mosaic of features and deposits 
produced during the last series of glacial retreats and advances prior to the withdrawal of the continental glaciers 
from the area. Southwestern Ontario was finally ice free by 12,500 years ago.  With continuing ice retreat and lake 
regressions the land area of southern Ontario progressively increased while barriers to the influx of plants, animals, 
and people steadily diminished (Karrow and Warner 1990).  The land within this area of southern Ontario has been 
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extensively utilized by pre-contact First Nation people who began occupying southwestern Ontario as the glaciers 
receded from the land.  

1.2.1 Pre-Contact First Nation Settlement 

The Paleo Period 

 
In this area the first human settlement can be traced back to 11,000 BC; these earliest well-documented groups are 
referred to as Paleo which literally means old or ancient.  During the Paleo period people were non-agriculturalists 
who depended on hunting and gathering of wild food, they moved their encampments on a regular basis to be in 
the locations where these resources naturally became available, and the size of the groups occupying any 
particular location would vary depending on the nature and size of the available food resources (Ellis and Deller 
1990).  The picture that has emerged for the early and late Paleo is of groups at low population densities who were 
residentially mobile and made use of large territories during annual cycles of resource exploitation.  
 
The Archaic Period 

 
The next major cultural period following the Paleo is termed the Archaic, which is broken temporally into the Early, 
Middle, and Late Archaic periods. There is much debate on how the term Archaic is employed; general practice 
bases the designation off assemblage content as there are marked differences in artifact suites from the preceding 
Paleo and subsequent Woodland periods. As Ellis et al. (1990) note, from an artifact and site characteristic 
perspective the Archaic is simply used to refer to non-Paleo manifestations that pre-date the introduction of 
ceramics.  Ellis et al. (1990) stress that Archaic groups can be distinguished from earlier groups based on site 
characteristics and artifact content.   
 
Early Archaic sites have been reported throughout much of southwestern Ontario and extend as far north as the 
Lake Huron Basin region and as far east as Rice Lake (Deller et al. 1986).  A lack of excavated assemblages from 
southern Ontario has limited understandings and inferences regarding the nature of stone tool kits in the Early 
Archaic and tool forms other than points are poorly known in Ontario; however, at least three major temporal 
horizons can be recognized and can be distinguished based on projectile point form (Ellis et al. 1990).  These 
horizons are referred to as Side-Notched (ca. 8,000-7,700 BC), Corner-Notched (ca. 7,700-6,900 BC), and 
Bifurcated (ca. 6,900-6,000 BC) (Ellis et al. 1990).  Additional details on each of these horizons and the temporal 
changes to tool types can be found in Ellis et al. (1990). 
 
The Middle Archaic period (6,000-2,500 BC), like the Early Archaic, is relatively unknown in southern Ontario.  Ellis 
et al. (1990) suggest that artifact traits that have come to be considered as characteristic of the Archaic period as a 
whole, first appear in the Middle Archaic.  These traits include fully ground and polished stone tools, specific tool 
types including banner stones and net-sinkers, and the use of local and/or non-chert type materials for lithic tool 
manufacture (Ellis et al. 1990). 
 
The Late Archaic begins around approximately 2,000 BC and ends with the appearance of ceramics and the 
Meadowood Phase at roughly 950 BC.  Much more is known about this period than the Early and Middle Archaic 
and a number of Late Archaic sites are known.  Sites appear to be more common than earlier periods, suggesting 
some degree of population increase.  True cemeteries appear and have allowed for the analysis of band size, 
biological relationships, social organization, and health.  Narrow and Small point traditions appear as well as tool 
recycling wherein points were modified into drills, knives, end scrapers, and other tools (Ellis et al.. 1990).  Other 
tools including serrated flakes used for sawing or shredding, spokeshaves, and retouched flakes manufactured into 
perforators, gravers, micro-perforators, or piercers. Tools on coarse-grained rocks such as sandstone and quartz 
become common and include hammerstones, net-sinkers, anvils, and cobble spalls.  Depending on preservation, 
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several Late Archaic sites include bone and/or antler artifacts which likely represent fishing toolkits and 
ornamentation.  These artifacts include bone harpoons, barbs or hooks, notched projectile points, and awls.  Bone 
ornaments recovered have included tubular bone beads and drilled mammal canine pendants (Ellis et al.. 1990). 
 
Throughout the Early to Late Archaic periods the natural environment warmed and vegetation changed from closed 
conifer-dominated vegetation cover, to the mixed coniferous and deciduous forest in the north and deciduous 
vegetation in the south we see in Ontario today (Ellis et al. 1900).  During the Archaic period there are indications of 
increasing populations and decreasing size of territories exploited during annual rounds; fewer moves of residential 
camps throughout the year and longer occupations at seasonal campsites; continuous use of certain locations on a 
seasonal basis over many years; increasing attention to ritual associated with the deceased; and, long range 
exchange and trade systems for the purpose of obtaining valued and geographically localized resources (Ellis et al. 
1990). 
 
The Woodland Period 

 
The Early Woodland period is distinguished from the Late Archaic period primarily by the addition of ceramic 
technology, which provides a useful demarcation point for archaeologists but is expected to have made less 
difference in the lives of the Early Woodland peoples.  The settlement and subsistence patterns of Early Woodland 
people shows much continuity with the earlier Archaic with seasonal camps occupied to exploit specific natural 
resources (Spence et al. 1990). During the Middle Woodland well-defined territories containing several key 
environmental zones were exploited over the yearly subsistence cycle.  Large sites with structures and substantial 
middens appear in the Middle Woodland associated with spring macro-band occupations focussed on utilizing fish 
resources and created by consistent returns to the same site (Spence et al. 1990).  Groups would come together 
into large macro-bands during the spring-summer at lakeshore or marshland areas to take advantage of spawning 
fish; in the fall inland sand plains and river valleys were occupied for deer and nut harvesting and groups split into 
small micro-bands for winter survival (Spence et al. 1990). This is a departure from earlier Woodland times when 
macro-band aggregation is thought to have taken place in the winter (Ellis et al. 1988; Granger 1978). 
 
The period between the Middle and Late Woodland period was both technically and socially transitional for the 
ethnically diverse populations of southern Ontario and these developments laid the basis for the emergence of 
settled villages and agriculturally based lifestyles (Fox 1990). The Late Woodland period began with some groups 
shifting settlement and subsistence patterns, involving an increasing reliance on corn horticulture. Corn may have 
been introduced into southwestern Ontario from the American Midwest as early as 600 AD.  However, it did not 
become a dietary staple until at least three to four hundred years later.  The first agricultural villages in 
southwestern Ontario date to the 10th century A.D.  Unlike the riverine base camps of the Middle Woodland period, 
Late Woodland sites are located in the uplands, on well-drained sandy soils.   
 
In the Late Woodland period, between 900-1300 AD, villages tended to be small settlements with nearby camps 
and hamlets that served as temporary spaces for hunting game and gathering resources outside of the villages. At 
this time, small village sites were characterized by the presence of longhouses with villages being occupied 
considerably longer than later in the Woodland period. Villages tended to be moved when nearby soils had been 
depleted by farming and conveniently collected firewood grew scarce. The Jesuits reported that the Huron moved 
their villages once every 10-15 years as they relied less heavily on corn than did later groups, and since their 
villages were much smaller, there was less demand on nearby resources. Small amounts of corn appear to have 
been a dietary component at this time; however, archaeological evidence suggests that its role was not as a dietary 
staple at this time but was possibly supplemental in nature. 
 
Between 1300 and 1400 AD, village sizes grew significantly, resulting in the development of complex community 
political systems.  This period also marks the emergence of fully developed horticulture, including the cultivation of 
corn, beans, and squash. Additionally, changes in ceramic styles may reflect increasing levels of inter-community 
communication and integration. This is supported by Michi Saagiig (Mississauga Anishinaabeg) oral histories, 
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which speak to the coming of the corn growers and the symbiotic relationships that Algonkian speaking groups had 
with the Huron-Wendat in particular.  
 
By the beginning of the fourteenth century, larger fortified village sites were often cleared to accommodate the 
cultivation of corn, beans, and squash as a result of an increasing reliance on horticulture. Longhouses also 
continued to grow in size until 1450 AD when a decrease in house length is observed.  This decrease in house 
length may be partially attributed to large scale drops in population size associated with the introduction of 
European diseases.  

1.2.2 Post-Contact Period Settlement 

The post-contact Indigenous occupation of southern Ontario was heavily influenced by the dispersal of Iroquoian 
speaking peoples, including the Six Nations of the Iroquois – Mohawk, Cayuga, Oneida, Seneca, Onondaga, and 
Tuscarora. This was followed by the return of Algonkian speaking groups from northern Ontario, including the Michi 
Saagig, who had temporarily retreated to their wintering grounds in the mid-1600s to avoid warfare and disease as 
a result of colonial settlement. Algonkian speaking Ojibwe (Chippewa), Odawa (Ottawa), and Pottawatomi, known 
as the Three Fires Confederacy, remained in their traditional territory that covered a vast area of southern Ontario 
as well as eastern Michigan. 
 
As European settlers encroached on their territory the nature of First Nation population distribution, settlement size 
and material culture changed.  Despite these changes it is possible to correlate historically recorded villages with 
archaeological manifestations and the similarity of those sites to more ancient sites reveals an antiquity to 
documented cultural expressions that confirms a long historical continuity to systems of Indigenous ideology and 
thought (Ferris 2009).   
 
It is important to note that, when discussing the historical documentation of the movement of Indigenous people, 
what has been documented by early European explorers and settlers represents only a very small snap-shot in 
time. Documentation of where Indigenous groups were residing during European exploration and settlement is 
restricted to only a very short period of time and does not reflect previous and subsequent movements of these 
groups. This brief history does not reflect the full picture of the pre- or post-contact period occupation of Indigenous 
groups or cultures. As such, relying on historic documentation in regards to Indigenous occupation and movement 
across the landscape can lead to misinterpretation.  For example, noting the movement of Indigenous groups into 
an area may incorrectly suggest to the reader that these groups had not occupied the area previously; however, 
this is not the case.  It is clear from Indigenous oral histories and the archaeological record that pre-contact 
Indigenous populations were extremely mobile and not tied to any one specific area. Over the vast period of time 
prior to the arrival of Europeans, Indigenous groups, language families, and cultures were fluid across the 
landscape. 
 
The study area falls within the boundaries of Treaty 18, also known as the Lake Simcoe-Nottawasaga Purchase. 
Treaty 18 was signed on October 17, 1818 by representatives of the Crown and the Chippewas of Lake Huron and 
Simcoe. The main condition of this treaty was that 1,200 pounds of goods were to be given to the Chippewas of 
Lakes Hurons and Simcoe every year, indefinitely, for the surrender of 1,592,000 ac. This annuity ceased after the 
signing of the Williams Treaties in 1923 (King 2018) (Figure 3). 
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1.2.3 Euro-Canadian Settlement 

The 1871 (Hoggs 1871) and 1881 (H. Belden 1881) historic maps of Simcoe County were reviewed to determine 
the presence of 19th century settlement features within the study area, as these elevate the potential for the 
presence of 19th century archaeological resources. It should be noted that not all features of interest, particularly 
farmhouses and smaller homesteads, were mapped systematically as this would have been beyond the intended 
scope of the Ontario historical atlas series. In addition, given that atlases were funded by subscription, preference 
with regard to the level of detail included was given to subscribers. As such, the absence of structures or other 
features on historic atlas maps does not preclude the presence of historic features at the time the area was 
surveyed. 
 
By 1871, the land within the Township of Nottawasaga had been surveyed, with most lots severed and sold off, and 
nearly all of the land occupied by early settlers. The expansion of the Town of Collingwood was significant in 1871, 
with the Town plot spread across multiple lots and concessions; however, Lot 44, Concession 7, is not listed to any 
landowner and only a small portion of the west part of the lot, well outside of the study area, had been surveyed as 
part of the Town plot. Although no historic structures are illustrated on Lot 44, the Northern Railroad of Canada was 
constructed through the west side of the lot to access a shipping area on the shore of Georgian Bay (Figure 4). At 
the time of the 1881 survey of the Township of Nottawasaga, Collingwood had expanded with the town plot 
extending to include the entirety of Lot 44, Concession 7. Town roads, which are still in use today, were constructed 
at this time, including parts of Raglan Street (Figure 5). Other than town roads, no structures are illustrated on the 
map.  
 
A fish hatchery was once located on Raglan Street within the boundaries of the study area. The hatchery was built 
in 1912 by the Dominion of Canada government and was later taken over by the Ontario Government. The 
hatchery was constructed to address declining fish stocks in the area as a result of a government report issued in 
1894 (Collingwood Museum nd). The hatchery was closed in 1957 and the Raymond A. Barker WTP now stands in 
its place. 
 

1.3 Archaeological Context 

1.3.1 Natural Environment 

The single most important environmental feature necessary for extended human occupation is potable water. As 
such, proximity to water is regarded as a useful index for the determination of potential for the presence of 
archaeological resources. The study area is located on the south shore of Georgian Bay and approximately 400 m 
northwest of the Nottawasaga River. These water sources served as important pre- and post-contact transportation 
routes as well as sources of potable water and lake resources. 
 
The study area falls within the Simcoe Lowlands geographic region of southern Ontario, which is positioned 
between Georgian Bay and Lake Simcoe. This region includes the Lake Simcoe basins and the Nottawasaga River 
and is characterized by imperfectly drained sand, silt, and clay soils. Extensive marshes and swamps also provide 
an abundance of organic mud. Dominant tree species in the once dense forests included elm, ash, maple, and 
cedar (Chapman and Putnam 1984).  In addition to forest resources, the study area is located near Collingwood, or 
Fossil Hill, chert outcrops. These bedrock outcrops were used throughout the pre-contact period and was the 
preferred raw material used by Paleo populations for tool manufacture.  
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The modern physiography of southern Ontario is largely a product of events of the last major glacial stage, the 
Wisconsinan and Late Wisconsinan time (ca. 25,000-10,000 BP) (Ellis and Ferris 1990). The study area would 
have been completely inundated by Glacial Lakes Algonquin and Lake Nippissing with settlement occurring in the 
area after the glacial lakes receded (Chapman and Putnam1984:34). 
 
The availability of food and raw material resources made this area an ideal environment for both temporary and 
permanent settlement throughout the pre-and post-contact periods and attracted Euro-Canadian settlers in the 
early 19th century. During the 19th and 20th century, rapid deforestation resulted in significant land clearance across 
Simcoe County and, over time, the once diverse forest life and wide range of tree species and natural resources 
would have also been depleted as agricultural and modern residential and commercial development continued. As 
a result of continuing urban development, this part of southern Ontario is almost completely deforested today. 

1.3.2 Previous Archaeological Work 

To inform the current Stage 1 archaeological assessment and further establish the archaeological context of the 
study area, a search of the Ontario Public Register of Archaeological Reports was conducted by AECOM to 
determine if any previous archeological work has been completed within the current study area or within 50 m of 
the study area boundaries. No reports documenting previous archaeological work within the study area or within 50 
m were found. 
 
To the best of our knowledge, there are no other reports concerning archaeological work conducted within or in 
close proximity (i.e. within 50 m) of the study area; however, it should be noted that the MTCS does not maintain a 
database of all properties that have had past archaeological investigations and searches of the MTCS’ public 

register do not always result in a complete listing of all archaeological work conducted in a given area. In 
consequence, in some cases the only way a consulting archaeologist will know that a past assessment has been 
conducted is if they have personal knowledge of it, or if the assessment resulted in the discovery and registration of 
one or more archaeological sites. 

1.3.3 Known Archaeological Sites 

AECOM conducted a data search of the ASDB to determine if any known archaeological sites are located within 
the study area, as well as within 1 km of the current study area boundaries. The results of this search indicated that 
there are no known archaeological sites registered within 1 km of the study area.  It is pertinent to note that a lack 
of registered archaeological sites does not preclude the presence of archaeological sites within a given study area, 
but, rather, that minimal archaeological work has been completed in the immediate vicinity. 

1.3.4 Existing Conditions 

The Collingwood WTP EA study area is located at the existing Raymond A. Barker Ultrafiltration WTP at 10 Raglan 
Street in the Town of Collingwood, Ontario. It is generally bounded by Raglan Street to the west, public pathways to 
the north and south, and Nottawasaga Bay to the east. The study area is currently comprised of the existing WTP 
and associated access roads. 
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2. Property Inspection 

To assist in the evaluation of the Collingwood WTP EA study area, a property inspection was conducted by 
licensed archaeologist Cody McNea (R414) on August 29, 2019 under PIF # P438-0186-2019 issued to 
professional archaeologist Samantha Markham (P438). The property inspection was conducted to meet the 
requirements of Section 1.2 of the Standards and Guidelines for Consultant Archaeologists (Ontario Government 
2011 and, in accordance with Section 1.2, Standard 1, the entire Study Area and its periphery was subject to 
systematic inspection to identify the presence or absence of any features of archaeological potential.   
 
The weather on August 26, 2019 was sunny and clear with a high temperature of 26ºC. The weather conditions 
permitted excellent visibility and photographs were taken of the visible landscape features (Photos 1-9).  
Photograph locations and directions, as well as the results of the Stage 1 AA property inspection are provided on 
Figure 6 of this report. To meet the requirements of Standard 4, Section 1.2, an attempt was made to document 
additional features of archaeological potential not visible on the mapping. No additional features of archaeological 
potential were identified during the site inspection. 
 
The entirety of the study area has been significantly previously disturbed. This is evidenced by the presence of 
existing building footprints, grading associated with landscaping conducted around the buildings, and underground 
utilities.  
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3.  Analysis and Conclusions 

3.1 Determination of Archaeological Potential 

Archaeological potential is established by determining the likelihood that archaeological resources may be present 
on a subject property. Criteria commonly used by the MTCS to determine areas of archaeological potential are 
listed in Section 1.3.1 of the Standards and Guidelines for Consultant Archaeologists (Ontario Government 2011).  
Distance to modern or ancient water sources is generally accepted as the most important element for past human 
settlement patterns and when considered alone may result in a determination of archaeological potential.  In 
addition, any combination of two or more of the listed criteria indicates archaeological potential.   
 
Based on a review of the historical, environmental, and archaeological context of the study area, it has been 
determined that there may be potential for the recovery of pre- and post-contact First Nation and 19th century Euro-
Canadian archaeological resources within the study area based on the presence of the following features:   
 
▪ Distance to various types of water sources (Georgian/Nottawasaga Bay, Nottawasaga River); 
 
▪ Soil texture and drainage (imperfectly drained); 
 
▪ Resource areas including food or medicinal plants, scarce raw materials; 

 
▪ Areas of early Euro- Canadian industry, settlement, and early transportation routes; and, 

 
▪ Properties listed on municipal register of properties designated under the Ontario Heritage Act (Government of 

Ontario 1990b). 
 
Certain features indicate that archaeological potential has been removed, such as land that has been subject to 
extensive and intensive deep land alterations that have severely damaged the integrity of any archaeological 
resources. This includes landscaping that involves grading below the topsoil level, building footprints, quarrying and 
sewage and infrastructure development (Ontario Government 2011).  
 
Through a visual inspection of the study area, it was determined that the study area has been significantly 
previously disturbed as a result of the construction of the Raymond A. Barker Ultrafiltration WTP and its associated 
infrastructure, including underground utilities, and grading as a result of landscaping around the building footprints. 

3.2 Conclusions 

AECOM’s Stage 1 background study for the Collingwood WTP EA has determined that, although there are features 
that support the potential for the recovery of archaeological resources, the study area has been significantly 
previously disturbed. As such, archaeological potential within the study area boundaries has been removed as a 
result of the construction of the Raymond A. Barker Ultrafiltration WTP. 
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4. Recommendations 

AECOM’s Stage 1 archaeological assessment for the Collingwood WTP EA determined that the potential for the 
recovery of archaeological resources has been removed as a result of extensive, deep land alterations associated 
with the construction of the Raymond A. Barker Ultrafiltration WTP and underground utilities. Based on these 
findings, no further archaeological work is required. 
 
The MTCS is asked to accept this report into the Ontario Public Register of Archaeological Reports thereby 
concurring with the recommendations presented herein. As no further archaeological assessment is required, 
archaeological concerns for the Collingwood WTP EA in the Town of Collingwood, Ontario have been fully 
addressed. 
 
Please note that this archaeological assessment report has been written to meet the requirements of the MTCS’s 

Standards and Guidelines for Consultant Archaeologists (Ontario Government 2011); however, properties that are 
subject to archaeological assessment are not considered cleared for ground disturbance activities until the 
associated report has been reviewed and accepted by the MTCS.  In order to maintain compliance with the MTCS 
and the Ontario Heritage Act (1990), no ground disturbing activities are to occur until the proponent and approval 
authority receive a formal letter from the MTCS stating that the recommendations provided herein are compliant 
and that the report has been accepted into the MTCS’ register of archaeological reports. 
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5. Advice on Compliance with Legislation 

This report is submitted to the Ontario Minister of Tourism, Culture and Sport as a condition of licensing in 
accordance with Part VI of the Ontario Heritage Act, R.S.O. 1990, c 0.18. The report is reviewed to ensure that it 
complies with the standards and guidelines that are issued by the Minister, and that the archaeological fieldwork 
and report recommendations ensure the conservation, protection and preservation of the cultural heritage of 
Ontario. When all matters relating to archaeological sites within the project area of a development proposal have 
been addressed to the satisfaction of the Ministry of Tourism, Culture and Sport, a letter will be issued by the 
ministry stating that there are no further concerns with regard to alterations to archaeological sites by the proposed 
development. 
 
It is an offence under Sections 48 and 69 of the Ontario Heritage Act for any party other than a licensed 
archaeologist to make any alteration to a known archaeological site or to remove any artifact or other physical 
evidence of past human use or activity from the site, until such time as a licensed archaeologist has completed 
fieldwork on the site, submitted a report to the Minister stating that the site has no further cultural heritage value or 
interest, and the report has been filed in the Ontario Public Register of Archaeology Reports referred to in Section 
65.1 of the Ontario Heritage Act. 
 
Should previously undocumented archaeological resources be discovered, they may be a new archaeological site 
and therefore subject to Section 48(1) of the Ontario Heritage Act. The proponent or person discovering the 
archaeological resources must cease alteration of the site immediately and engage a licensed consultant 
archaeologist to carry out archaeological fieldwork, in compliance with Section 48(1) of the Ontario Heritage Act. 
 
Archaeological sites recommended for further archaeological fieldwork or protection remain subject to section 48 
(1) of the Ontario Heritage Act and may not be altered, or have artifacts removed from them, except by a person 
holding an archaeological license.  
 
The Funeral, Burial and Cremation Services Act, 2002, S.O. 2002, c.33 (when proclaimed in force in 2012) require 
that any person discovering human remains must notify the police or coroner and the Registrar of Burial Sites, War 
Graves, Abandoned Cemeteries, and Cemetery Closures. 
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7. Images 

Photo 1: Visually confirmed disturbance (utilities), facing south 
 

Photo 2:  Visually confirmed disturbance (building footprint, 
underground utilities), facing north east 

 

Photo 3: Visually confirmed disturbance (underground utilities, 
artificial landscaping), facing east 

Photo 4: Visually confirmed disturbance (building footprint, 
underground utilities), facing south 
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Photo 5: Visually confirmed disturbance (building footprint, 
access road construction), facing east 

 

Photo 6: Visually confirmed disturbance (building footprint) 
facing west 

Photo 7: Visually confirmed disturbance (underground utilities), 
facing north east 

Photo 8: Visually confirmed disturbance (artificial landscaping), 
facing north east 

 

Photo 9: Visually confirmed disturbance, building footprint and 
infrastructure), facing north 
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8. Figures 

All figures pertaining to the Stage 1 archaeological assessment for the Collingwood WTP Class EA in the Town of 
Collingwood, Ontario are provided on the following pages.  



Sources: Esri, HERE, Garmin, Intermap,
increment P Corp., GEBCO, USGS, FAO, NPS,
NRCAN, GeoBase, IGN, Kadaster NL, Ordnance
Survey, Esri Japan, METI, Esri China (Hong
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Figure 1

Location of Study Area

V#: 

Datum: NAD 83 UTM17
Source: LIO 2018

This drawing has been prepared for the use of AECOM's client and may not be used, reproduced or relied upon by 
third parties, except as agreed by AECOM and its client, as required by law or for use by governmental reviewing 

agencies. AECOM accepts no responsibility, and denies any liability whatsoever, to any party that modifies 
this drawing without AECOM's express written consent.
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Figure 2

Stage 1 Archaeological Assessment
Collingwood WTP Class EA Amendment

Town of Collingwood, Ontario

Study Area in Detail

P#: 60609900 V#: 

Datum: NAD 83 UTM17
Source: LIO 2018

This drawing has been prepared for the use of AECOM's client and may not be used, reproduced or relied upon by 
third parties, except as agreed by AECOM and its client, as required by law or for use by governmental reviewing 

agencies. AECOM accepts no responsibility, and denies any liability whatsoever, to any party that modifies 
this drawing without AECOM's express written consent.
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Figure 5

Stage 1 Archaeological Assessment
Collingwood WTP Class EA Amendment

Town of Collingwood, Ontario

Portion of the 1881 Map of Simcoe County

P#: 60609900 V#: 

Datum: NAD 83 UTM17
Source: LIO 2018, 1881 Simcoe
Supplement in Illustrated Atlas of the
Dominion of Canada. Toronto: H. Belden, 1881.
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third parties, except as agreed by AECOM and its client, as required by law or for use by governmental reviewing 

agencies. AECOM accepts no responsibility, and denies any liability whatsoever, to any party that modifies 
this drawing without AECOM's express written consent.
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Figure 6

Stage 1 Archaeological Assessment
Collingwood WTP Class EA Amendment

Town of Collingwood, Ontario

Results of the Stage 1 Property Inspection

P#: 60609900 V#: 

Datum: NAD 83 UTM17
Source: LIO 2018
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AECOM (NYSE: ACM) is built to deliver a better world. We design, 
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From high-performance buildings and infrastructure, to resilient 
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Statement of Qualifications and Limitations

The attached Report (the “Report”) has been prepared by AECOM Canada Ltd.  (“AECOM”) for the benefit of the Client
(“Client”) in accordance with the agreement between AECOM and Client, including the scope of work detailed therein
(the “Agreement”).

The information, data, recommendations and conclusions contained in the Report (collectively, the “Information”):

· is subject to the scope, schedule, and other constraints and limitations in the Agreement and the
qualifications contained in the Report (the “Limitations”);

· represents AECOM’s professional judgement in light of the Limitations and industry standards for the
preparation of similar reports;

· may be based on information provided to AECOM which has not been independently verified;
· has not been updated since the date of issuance of the Report and its accuracy is limited to the time

period and circumstances in which it was collected, processed, made or issued;
· must be read as a whole and sections thereof should not be read out of such context;
· was prepared for the specific purposes described in the Report and the Agreement; and
· In the case of subsurface, environmental or geotechnical conditions, may be based on limited testing

and on the assumption that such conditions are uniform and not variable either geographically or over
time.

AECOM shall be entitled to rely upon the accuracy and completeness of information that was provided to it and has
no obligation to update such information.  AECOM accepts no responsibility for any events or circumstances that
may have occurred since the date on which the Report was prepared and, in the case of subsurface, environmental
or geotechnical conditions, is not responsible for any variability in such conditions, geographically or over time.

AECOM agrees that the Report represents its professional judgement as described above and that the Information
has been prepared for the specific purpose and use described in the Report and the Agreement, but AECOM makes
no other representations, or any guarantees or warranties whatsoever, whether express or implied, with respect to
the Report, the Information or any part thereof.

Without in any way limiting the generality of the foregoing, any estimates or opinions regarding probable construction
costs or construction schedule provided by AECOM represent AECOM’s professional judgement in light of its
experience and the knowledge and information available to it at the time of preparation. Since AECOM has no
control over market or economic conditions, prices for construction labour, equipment or materials or bidding
procedures, AECOM, its directors, officers and employees are not able to, nor do they, make any representations,
warranties or guarantees whatsoever, whether express or implied, with respect to such estimates or opinions, or
their variance from actual construction costs or schedules, and accept no responsibility for any loss or damage
arising therefrom or in any way related thereto. Persons relying on such estimates or opinions do so at their own
risk.

Except (1) as agreed to in writing by AECOM and Client; (2) as required by-law; or (3) to the extent used by
governmental reviewing agencies for the purpose of obtaining permits or approvals, the Report and the Information
may be used and relied upon only by Client.

AECOM accepts no responsibility, and denies any liability whatsoever, to parties other than Client who may obtain
access to the Report or the Information for any injury, loss or damage suffered by such parties arising from their use
of, reliance upon, or decisions or actions based on the Report or any of the Information (“improper use of the
Report”), except to the extent those parties have obtained the prior written consent of AECOM to use and rely upon
the Report and the Information. Any injury, loss or damages arising from improper use of the Report shall be borne
by the party making such use.

This Statement of Qualifications and Limitations is attached to and forms part of the Report and any use of the
Report is subject to the terms hereof.
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April 8, 2020

Mr. Ken Kaden
Project Coordinator Environmental Services
Town of Collingwood
43 Stewart Road
Collingwood, ON, L9Y4M7

Dear Mr. Kaden:

Project No: 60609900
RE:  Raymond A. Barker WTP – Alternatives Selection Technical Memorandum Rev. 7

We are pleased to submit the Alternatives Selection Technical Memorandum Rev. 7 for the Raymond
A. Barker WTP.

Should you have any comments, please do not hesitate to contact the undersigned.

Sincerely,
AECOM Canada Ltd.

Draft

Brian Sahely, M.A.Sc., P.Eng.
Senior Process Engineer/Project Manager
brian.sahely@aecom.com
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1. Introduction
1.1 Background
The Town of Collingwood Master Servicing Plan (MSP) has identified the need to expand the existing 31.14 ML/d
Raymond A. Barker Water Treatment Plant which currently has insufficient capacity to accommodate future water
demands for the Town of Collingwood and its contractual commitments to supply treated water to other
municipalities.

A Class Environmental Assessment (EA) previously filed in September 2004 has now expired. It is no longer valid
due to significant updates in planning, technology and consultation requirements. Therefore, instead of an
Amendment/Addendum to the 2004 Environmental Study Report (ESR), an Updated Phase 3 & 4 ESR will be
prepared, referencing the MSP (including March 2019 PIC) to satisfy Phases 1 & 2.

The MSP determined the need to increase the ultimate plant capacity identified in the 2004 Class EA (75 MLD) to
101 MLD for current full build-out projections and commitments to other municipalities.  When doing so, the MSP
showed various capacity requirements at different phases.  For example, the plant capacity required for the year
2038 is 51,871 m3/d – note that this year was selected as the maximum plant net rated capacity to maintain the
required intake raw water instantaneous flowrate below that allowed in the current Permit-to-Take-Water.

Prior to reviewing alternatives for meeting the ultimate and phase 1 capacity, the following four (4) Technical
Memorandum were completed by AECOM in November 2019:

· Natural Environment Assessment – The assessment indicated that there are no designated natural
heritage features or areas (e.g., significant wetlands, etc.) or ecological communities within the study area.
Potential impacts to noted species at risk or their habitat are considered low provided implementation of
avoidance and mitigation measures are followed.

· Stage 1 Archaeological Assessment – The assessment indicated that the potential for the recovery of
archaeological resources has been removed as a result of extensive, deep land alterations associated with
previous construction on the site.

· Condition Assessment – An architectural and structural condition assessment was conducted for the
Raymond A. Barker Water Treatment Plant. The condition survey methodology was limited to visual
inspection of exposed components from ground level. Therefore, this assessment is a preliminary condition
survey, not a detailed condition survey. Interior and exterior areas of the plant buildings assessed included
the surge chamber, raw water building, generator building, industrial building, and main plant building.
Recommendations are presented along with an opinion of costs for immediate and future recommended
upgrades.

· Plant Performance/Capacity Assessment – The conclusion of the performance assessment is that there
are no new treatment processes that need to be added to the Raymond A. Barker WTP to improve the
treated water quality to meet the proposed performance targets in Table 3.  The report recommended that the
expansion of the plant focus on capacity limitations. The capacity assessment presented a detailed catalogue
of the existing capacity of each unit treatment of the WTP with a summary provided in Table 1.
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Table 1 Equivalent Net Plant Capacity Assessment of Existing Unit Processes

Process Equivalent Net
Plant Capacity

(m3/d)

Comments

Intake 100,917 Note that a higher Nottawasaga Lake level than 175.6m and a higher intake C
factor than 110 will result in a higher intake net capacity.

Membrane System 27,656 Sum of 23,113 m3/d (ZW500 system) and 4,543 m3/d (ZW1000 system) at
2oC and 30 days CIP frequency and design fluxes as shown in this report.
This is based on current flux standards and can be increased if needed.
This capacity assumes no substantial fibre breakages that will require
membrane modules to be isolated, resulting in a reduction of plant capacity.

Chlorine Contact
Chambers

21,423 Based on providing 0.5-log inactivation of Giardia cysts at 0.5oC, pH of 8.1
and 1.66 mg/L average free chlorine residual.
The free chlorine residual can be increased as needed to achieve sufficient
disinfection.

Clearwell 45,600 Based on providing 15 minutes high lift equalization volume.

Municipal HLPs 28,850 Firm capacity of pumps shown.  Note that the Municipal HLPs cannot be
reviewed on their own given that the plant feeds both the Municipal HLPs and
the Regional HLPs.

Regional HLPs 22,890 Firm capacity of pumps shown.  Note that the Regional HLPs cannot be
reviewed on their own given that the plant feeds both the Municipal HLPs and
the Regional HLPs.

Chlorinator 103,013 Limited by CT chamber chlorinator.

V-notch & Rotameter 43,758 For chlorination in the CT chamber.

Chlorine Gas Storage 30,941 Based on 2 chlorine gas containers providing 30 days average day design
flow and dosage.

The next step of this project is to review various alternatives for meeting the plant capacity for Phase 1 and
ultimate flows as presented in Table 4.

1.2 Objectives of this Memorandum
The objective of this report is to present alternatives for achieving the plant capacity for Phase 1 and ultimate
flows; and, recommend preferred alternatives based on a cost-benefit evaluation.  A conceptual design and
opinion of costs of the preferred upgrades for Phase 1 and ultimate flows are also provided.

1.3 Memorandum Outline
The outline of this memorandum is shown in Table 2.
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Table 2 Memorandum Outline
Section No. Description

1 Presents the project background, objectives and provides an outline of this report.
2 Presents the evaluation approach.
3 Presents the project objectives.
4 Presents the preliminary screening criteria.
5 Identifies and screens various alternatives to meet phase 1 and ultimate flows.
6 Presents the alternatives for further evaluation.
7 Completes the technical evaluation of short-listed alternatives.
8 Completes the cost evaluation of short-listed alternatives.
9 Presents the Cost-Benefit analysis results.
10 Presents a sensitivity analysis on the Cost-Benefit analysis.
11 Presents the preferred alternatives given the Cost-Benefit analysis and sensitivity analysis.
12 Presents a conceptual design of the phase 1 and ultimate upgrades.
13 Presents an opinion of cost of the phase 1 and ultimate upgrades based on 2020 dollars.

2. Evaluation Approach
2.1 Overview of the Evaluation Approach
The evaluation methodology is essential to guiding the decision-making process. A well-structured and
comprehensive evaluation methodology provides the basis for decision making that is sound, defensible,
traceable and in this case, consistent with the project objectives for the plant expansion.

An overview of the steps that will be undertaken to identify the preferred alternative is outlined in Figure 1 below
and described in subsequent sections of this memorandum.
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Figure 1 Overview of Evaluation Approach

2.2 Evaluation Process
Experience in other projects of similar nature has shown that development of a systematic, step-wise method for
making decisions at the start of the project helps to focus and clarify decision-making. The purpose of the
preliminary screening is to identify a short-list of alternatives, from the initial long-list of options that are
considered feasible for this project and eliminate those that are not feasible given the operational requirements of
this project.  This first step in the evaluation process helps to avoid the need to carry unrealistic alternatives when
completing the detailed evaluation of the short-listed alternatives.

The short-listed alternatives will then be subjected to a detailed evaluation using a weighting and ranking system
that enables a systematic, rational, and reproducible comparison and identification of the preferred alternative.

Identify project objectives

Establish initial preliminary screening criteria

Confirm preferred alternative with the Town

Complete Cost Benefit analysis
given above Cost and Benefit Scores

Complete Preliminary Screening (based on Preliminary
Screening Criteria) of the long-list of alternatives to develop a

short-list of “suitable/screened” alternatives

Identify preferred alternative based on highest scoring option

Identify a long-list of alternatives to meet the project objectives

Conduct Cost Evaluation of short-listed alternatives

Conduct Technical (Benefit) Evaluation (based on Evaluation
Criteria) of short-listed alternatives

Complete a Sensitivity Analysis of the Cost Benefit analysis
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As the selection of the preferred alternative will need to strike a balance between cost and non-cost factors, the
proposed methodology for the detailed evaluation step is four-fold:

· Construct a decision model that includes consideration of all factors or criteria not directly related to cost.
Each of these factors/criteria will receive a weighting that is directly related to its importance within the
project; the higher the weighting, the more important the factor/criteria. Each short-listed alternative will
receive a score ranging from 0 – 10 (with increments in 0.5) points for each factor/criterion that will be based
on the level of technical benefit it provides. The scoring will also be determined based on the relative
technical benefit the short-listed alternative offers in comparison to the others.

· In parallel, generate conceptual level capital and operations and maintenance (O&M) costs for each short-
listed alternative, which in turn will be used to develop Life Cycle Costs.

· Perform a Cost-Benefit Analysis using the abovementioned technical benefit scoring and costs. In order for
the Town to select the preferred alternative of value rather than strictly by cost, the overall analysis scoring
will be based on 70% technical and 30% cost. It is recommended that the short-listed alternative that scores
the highest Cost-Benefit Analysis be the preferred alternative.

· Perform sensitivity analyses on both the decision model and the cost estimates to check that the results will
not vary if changes in scoring or costs are made. This verifies that any decisions made using this process are
robust and defensible. The revised Cost-Benefit Analysis that will be performed as part of the sensitivity
analyses will be based on a 50% technical and 50% cost weighting, which equals to a Benefit/Cost Evaluation
Philosophy.

3. Project Objectives
3.1 Project Objectives
Project objectives have been established in order to represent the driving factors behind this project as well as
those elements that are expected to have an important influence in the decision-making process.  The success of
the evaluation methodology can be measured by the extent to which the outcome of the evaluation process is
able to achieve these goals/objectives at the end of the process.  Consequently, with this philosophy, the
following project objectives have been developed:

· The preferred design concept proposed for the expansion of the Raymond A. Barker WTP will be able to
provide a safe and secure water supply that meets or exceeds the proposed water quality (Table 3) for the
plant in a fiscally and technically responsible manner.

· The preferred design concept for the expansions will be, to the greatest extent possible, compatible with the
existing treatment systems and will therefore result in limited modifications to the existing processes.  In
addition, if modifications or upgrades to the existing processes are required, the benefit of these
modifications/upgrades should offset the costs associated with their implementation.

· The preferred design concept will be capable of providing the required water demands listed in Table 4.
· Construction and implementation of the preferred design concept will allow the Town to continue to meet

water production and projected water demands and interfering to a minimum with the current operation of the
plant and the uninterrupted supply of water.

· The preferred design concept will allow the Town to operate the facility in a manner that is consistent with the
availability of staff resources and in a way that is simple and fiscally responsible by balancing capital and
operating costs.

· The preferred design concept will address in a responsible and practical manner all issues and concerns
identified by the different stakeholder groups identified throughout the process.
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3.2 Water Quality Treatment Criteria and Water Demand Projections
The water quality treatment criteria are found in Table 3.

Table 3 Water Quality Treatment Criteria for the Raymond A. Barker WTP

Parameter Ontario Requirement Proposed Performance Target

Ontario Drinking Water Quality Standards (ODWQS)

Cryptosporidium 2-log reduction 4-log reduction

Giardia 3-log reduction
(incl. 0.5-log inactivation from disinfection)

4-log reduction
(incl. 0.5-log inactivation from
disinfection)

Viruses 4-log reduction
(incl. 2-log inactivation from disinfection)

4-log reduction
(incl. 2-log inactivation from disinfection)

HAAs (µg/L) 80
based on a running annual average of quarterly samples
measured at a point that is likely to have an elevated
potential for formation of THMs and HAAs

60 LRAA

Total THMs (µg/L) 100
based on a running annual average of quarterly samples
measured at a point reflecting the maximum residence
time in the distribution system (LRAA)

80 LRAA

Turbidity (NTU) < 0.1 NTU, 99% of time < 0.1 NTU, 99% of time
< 0.3 NTU, 100% of time

Distribution Free Chlorine
Residual (mg/L)

0.05 to 4.0 mg/L free chlorine residual 0.05 to 3.0 mg/L free chlorine residual
(target of 1.50 mg/L average leaving the
plant)

Ontario Drinking Water Quality Objectives and Guidelines (ODWQOG)

Corrosive/water stability - Non-corrosive and stable water

Taste & Odour Inoffensive Inoffensive

Water demand projections are found in Table 4.  For the purpose of this report, the flowrates in this table will be
used in all calculations.  The instantaneous factors for the CT chambers instantaneous flows and the raw water
instantaneous flows are shown to be different to that from the Plant Performance/Capacity Assessment TM given
that the preferred membrane system will most likely not be a constant bleed system.  During detailed design,
depending on the preferred membrane system(s) selection and design, the instantaneous factors need to be
verified.  With the CT chambers instantaneous flows significantly impacting the size of the UV units and CT
chambers, it was deemed critical to assume the higher instantaneous flows for this report given that 30% of the
Cost-Benefit Score for any alternative comparison is allocated to a 20-year life cycle cost of the alternatives.

The average day demands for the total net treated water is approximately 40,179 m3/d for Phase 1 (2038 flows)
and 81,244 m3/d for ultimate flows.  This equates to an MDD/ADD ratio of 1.291 for Phase 1 and 1.244 for the
ultimate flow.
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Table 4 Water Demand Projections for the Raymond A. Barker WTP

Phase # Intake Industrial Well WTP

Intake Raw
Water Inst.6

Flows (m3/d)

Industrial Flows5

(m3/d)
CT Chambers
Inst. Flows4

(m3/d)

Total Net
Treated Water
Flows3 (m3/d)

Municipal
Pipeline Flows2

(m3/d)

Regional Pipeline
Flows1 (m3/d)

1 (approx.
Year 2038) 67,876 2,000 65,876 51,871 32,757 19,114

Ultimate 130,358 2,000 128,358 101,069 51,483 49,586

Notes:
1. Includes approximately 18,250 m3/d (Phase 1) and 33,500 m3/d (Ultimate) for the Town of New Tecumseth; and, 0 m3/d

(Phase 1) and 4,854 m3/d (Ultimate) for the Township of Clearview (Nottawa).  864 m3/d (Phase 1) and 11,232 m3/d
(Ultimate) of Collingwood water goes through the Regional pipeline to the Davey reservoir/pumphouse to service Zone 2.

2. Includes approximately 27,621 m3/d minus 864 m3/d (Phase 1) and 46,315 m3/d minus 11,232 m3/d (Ultimate) for the Town
of Collingwood; and, approximately 6,000 m3/d (Phase 1) and 16,400 m3/d (Ultimate) for the Town of Blue Mountains.

3. Sum of Municipal and Regional pipeline flows.
4. Given approximate membrane instantaneous permeate factor of 1.27 to account for membrane downtime and backwash

wastewater volume.
5. Even though the original required industrial demand was 16,418 m3/d, industrial flows since 2017 never exceeded 2,000

m3/d, so this number was used as agreed by the Town.  If a higher capacity is needed, then this may come from the treated
water supply given the restrictions of the PTTW.

6. Assumes no additional instantaneous factors to that already accounted for in the membrane permeate factor.

4. Preliminary Screening Criteria
A preliminary screening of alternatives will initially be completed in order to eliminate those alternatives not viable
for implementation at the Raymond A. Barker WTP.  Preliminary screening will be accomplished by considering
the preliminary screening criteria shown in Table 5.

Table 5 Preliminary Screening Criteria

Preliminary Screening Criteria Description
Compliance · Ability to continuously meet or exceed the proposed treatment objectives in Table 3
Technical Feasibility · Adequate space exists for the given location.

· Compatibility with existing infrastructure (potential impact on overall construction
requirements).

· Compatibility with existing processes (operating risk, system reliability, maintenance and
monitoring requirements).

· Is a common technology used in water treatment facilities in North America.
Capacity · Ability to meet the required water demands listed in Table 4.
Financial · Is known not to have a high financial and/or operating cost.

Alternatives that are considered suitable based on the preliminary screening will be carried forward to the
evaluation process.
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5. Identification and Screening of Various Alternatives to Meet
Phase 1 and Ultimate Flows
5.1 Introduction
The existing treatment train at the Raymond A. Barker WTP is shown in Figure 2.  This section reviews the
existing treatment processes and the alternatives, if any, to achieve the Phase 1 and ultimate flows presented in
Table 4.

Figure 2 Existing Treatment Train

5.2 Intake

5.2.1 Current Capacity

Table 1 shows the instantaneous capacity of the intake to be 125,000 m3/d, which is slightly less than the ultimate
instantaneous capacity of 130,358 m3/d (assuming a permeate membrane instantaneous factor of 1.27 per Table
4.

5.2.2 Upgrade Requirements

The current Permit-to-Take-Water (PTTW) No. 3451-8CZMJC, dated January 28, 2011, authorizes the withdrawal
of water up to 68,250 m3/d ML/d (47,400 L/min).  The previous PTTW No. 91-P-3037, dated January 15, 2001,
allowed two Taking Rates, including a Taking Rate 2 as listed below, which does not become effective until the
OWRA Section 52 approval for the water works at the higher rate has been issued as stated in that PTTW:

· 100,100 m3/d (maximum amount taken per day): This flowrate is slightly less than the ultimate net flowrate
of 101,069 m3/d, which can be applied for when needed.

· 100,094 m3/d (maximum amount taken per minute): This flowrate is considerably less than the required
ultimate instantaneous flowrate of 130,358 m3/d and will need to be applied for when needed.

Given above, Table 6 shows the intake upgrades to achieve the Phase 1 and ultimate flow requirements.
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Table 6 Intake Upgrades to Achieve the Phase 1 and Ultimate Flow Requirements

Process
Area

Instantaneous
Flowrate

Requirements
Recommended Upgrades Firm

Capacity

Intake Phase 1
67,876 m3/d

Do nothing -

Ultimate
130,358 m3/d

Whenever additional intake capacity is needed, the following should be reviewed
further at that time:
· The required intake capacity should be re-calculated given the actual

membrane system designed and installed as this will impact the instantaneous
factors used to calculate the required raw water instantaneous flowrate, i.e.,
intake capacity.

· The Nottawasaga Bay low water level should be reviewed again since this
impacts the intake capacity.

· Testing should be conducted to confirm the intake C factor as this will impact
the intake capacity.

· An application should be made for an increase in capacity in the PTTW, both
for the maximum amount taken per day and the maximum taken per minute.

In the past frazil ice used to occur at the intake crib, with this event either
decreasing the plant capacity or requiring the plant to shut down.  With rising Bay
water levels, this issue has not occurred since before 2009.  During a Workshop
with the Town on October 18, 2019, it was discussed that Bay water levels should
continue to be monitored and that any frazil ice concerns would be addressed in
the future, if needed.

-

5.3 Low Lift Pumping Station and Micro-screening

5.3.1 Current Capacity

There is currently no low lift pumping; however, there is a 15 kW (20 hp) mixer in the inlet channel 1 in the raw
water wet well 1 used to increase the hydraulic grade line of the water in the raw water wet well 2.  To date, this
practice has been sufficient to achieve the plant target capacity.

5.3.2 Upgrade Requirements

There is currently no screening (whether traveling screens or micro-screens) to protect the membranes from fibre
breakages from fine debris, including sharp objects within the raw water.  Significant fibre breakages can reduce
the plant capacity.  The plant operations staff prefer to avoid the use of traveling or bar screens within the raw
water wet wells to protect the low lift pumps (recommended per below) and membranes, with a preference to
install micro-screens above grade.  The installation of micro-screens and the need for additional membrane
treatment capacity (all at a higher hydraulic grade line) will require low lift pumps to achieve the following
instantaneous flowrates:

· Phase 1 flowrate = 65,876 m3/d, i.e., 67,876 (intake raw water instantaneous flow) – 2,000 (industrial flow)
· Ultimate flowrate = 128,358 m3/d, i.e., 130,358 (intake raw water instantaneous flow) – 2,000 (industrial flow)

Table 7 shows the low lift pumping station and micro-screening upgrades to achieve the Phase 1 and ultimate
flow requirements.
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Table 7 Low Lift Pumping Station and Micro-screening Upgrades to Achieve the Phase 1 and Ultimate
Flow Requirements

Process Area
Instantaneous

Flowrate
Requirements

Recommended Upgrades Instantaneous
Firm Capacity

Low Lift
Pumping
Station

Phase 1
65,876 m3/d

· Construct two (2) low lift wet wells (LLWWs), between the existing
raw water wet well 2 and industrial pumping station wet well to
house the suction pipes of the new low lift pumps and industrial
feed pumps

· Demolish the existing raw water building and corridor to the existing
industrial pumping station; removal of all existing equipment within
these infrastructures.

· Construct a new low lift pumping station (LLPS) with location shown
in Figure 3 to house new low lift pumps, automatic strainers (micro-
screens), pipes, valves, instruments, controls panels, etc.

· Install three (3) low lift pumps (LLPs) (2 duty, 1 standby), each
pump rated at 42,786 m3/d, with space for installation of a fourth
LLP rated at 42,786 m3/d

· Install lift header(s) and flowmeter(s) to feed the new automatic
strainers prior to feeding the membrane system(s)

85,572 m3/d

Ultimate
128,358 m3/d

· Install fourth LLP rated at 42,786 m3/d. 128,358 m3/d

Micro-
screening

Phase 1
65,876 m3/d

· Install two (2) automatic strainers (1 duty, 1 standby), with the new
LLPS, with each strainer rated at 65,876 m3/d, with space for
installation of a third strainer rated at 65,876 m3/d

65,876 m3/d

Ultimate
128,358 m3/d

· Install third strainer rated at 65,876 m3/d 131,752 m3/d
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Figure 3 Proposed Location of New Low Lift Pumping Station

5.4 Industrial Pumping Station

5.4.1 Current Capacity

Table 1 shows the required industrial pumping station flowrate to be 2,000 m3/d for Phase 1 and ultimate flows.
This is a considerable decrease from the original required industrial demand of 16,418 m3/d.

5.4.2 Upgrade Requirements

Table 8 shows the industrial pumping station upgrades to achieve the Phase 1 and ultimate flow requirements.

New Low Lift
Pumping Station
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Table 8 Industrial Pumping Station Upgrades to Achieve the Phase 1 and Ultimate Flow Requirements

Process
Area

Instantaneous
Flowrate

Requirements
Recommended Upgrades Instantaneous

Firm Capacity

Industrial
Pumping
Station

Phase 1
2,000 m3/d

· Demolish the existing industrial pumping station (with a new generator
building to be constructed at this location per Section 5.14).

· Install two (2) industrial feed pumps (1 duty, 1 standby) within the new
low lift pumping station discussed in Section 5.3, each pump rated at
2,000 m3/d, with space for installation of a third industrial feed pump in
case flows greater than 2,000 m3/d are eventually required.

· Install industrial header(s) and flowmeter(s) to feed the new automatic
strainers prior to feeding the industrial pipeline.

2,000 m3/d

Ultimate
2,000 m3/d

· Install additional industrial feed pump as required at any time. 2,000 m3/d

Strainers Phase 1
2,000 m3/d

· Install two (2) automatic strainers (1 duty, 1 standby), with the new
industrial feed pumps, with each strainer rated at 2,000 m3/d, with space
for installation of a third strainer rated at the same capacity as the third
pump if installed in the future.  Note that the mesh size of this strainer will
be much larger than that of the strainers on the low lift discharge
header(s).

2,000 m3/d

Ultimate
2,000 m3/d

· Install third strainer rated at the same capacity as the third pump if
installed in the future.

2,000 m3/d

5.5 Membranes

5.5.1 Current Capacity

Table 1 shows the current capacity of the ZW500 and ZW1000 membrane systems at preferred operating fluxes
to be 23,113 and 4,543 m3/d, respectively, for a total of 27,656 m3/d.  This is less than the plant current rated
capacity of 31,140 m3/d understanding that this capacity can be achieved by increasing the operating flux of the
membrane systems by 13%.

The following concerns with the existing membrane systems may impact the total capacity of the membrane
systems and/or the cost and/or selection of the preferred membrane alternative.

· The ZW1000 system is a temporary installation in a timber structure outside the WTP.  During membrane
fibre repair, the operators have to remove the timber roof in order to lift the membrane cassettes out of the
steel membrane tank to conduct a fibre repair. If the temporary ZW1000 system is needed to provide
additional water production, a permanent structure should be constructed to allow easy removal and
maintenance of the membrane cassettes.

· The wastewater from the ZW1000 system is discharged to train E in the ZW500 system.  This increases the
bacteriological counts and the solids in these trains thus increasing the fouling rate of the membranes and
also, the potential for an increase count of these parameters in the membrane permeate water. To alleviate
concerns with this practice, the ZW500 train E currently rejects at a higher capacity.  However, this discharge
should be eliminated.

· For the ZW500 membrane system, there is no capability to automate the membrane integrity test (MIT) which
is currently conducted manually annually.  However, there are on-line turbidity meters on each membrane
permeate header.  To meet current standards, equipment should be installed to automate the MIT with this
test occurring daily for approximately 30 minutes per test.  This will decrease the production of the ZW500
membrane system thus decreasing its net capacity.

· The existing backwash and clean-in-place (CIP) tanks are filled with water from the high lift header, which
results in a loud noise during the filling process.  Consideration should be given to feed these tanks from the
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membrane permeate pumps understanding that no chlorine residual will be within the membrane backwash
supply water during the colder months when zebra mussel control is not practiced.

· During a clean-in-place process, water is heated within the CIP tank and then transferred to the membrane
train undergoing the CIP process.  This volume of water does not fill the entire membrane tank such that cold
feed water has to be used to top up the membrane tank water level.  This results in a decline in water
temperature that makes the CIP process less effective than if the water within the membrane tanks was at the
targeted temperature.

· There is no standby backwash or CIP tank; however, the CIP tank can act as a backup to the backwash tank
with a CIP process being delayed until the backwash tank is back in service.

· After a CIP process, the chemical waste is discharged to the sanitary sewer with no neutralization of the high
pH CIP chlorine waste (with sodium bisulphite) or the low pH CIP citric acid waste (with sodium hydroxide).
This is typically practiced given sanitary sewer by-laws restrictions.

· There is no bisulphite system to dechlorinate any residual chlorine in the membrane reject wastewater.
· It is typical to install at least one redundant membrane train (N-1R configuration), so that when any

component of a membrane train is being serviced or a lengthy clean-in-place (CIP) cycle is being conducted,
the plant can always achieve its net rated capacity.  The Town has requested that this redundant train for all
membrane alternatives be considered within this report and reviewed again during the detailed design stage.

· It is ideal to install standby train(s) to reduce the combined permeate flowrate fluctuations under the following
events:

o When a train is undergoing daily membrane integrity tests (MIT) or a chemically enhanced backwash
(CEB), a standby train will operate

o When a train is undergoing frequent backwash cycles approximately every 30 to 60 minutes, a standby
train will operate

Installing two standby trains will result in the designation (N-2S), which when combined with one redundant train
will result in the designation (N-1R-2S).

The existing ZW500 membrane trains do not have daily MITs or CEBs conducted.  The Town is currently
accustomed to having the membrane permeate flows fluctuate during a backwash cycle.  Moreover, programming
can be conducted to reduce the permeate flowrate fluctuations when not operating near plant capacity such that
the flowrate of the remaining membrane trains will ramp up whenever a membrane train is undergoing a
backwash cycle (and MIT/CEB is practiced in the future).  As a result, no standby trains will be designed on this
project.

5.5.2 Upgrade Requirements

5.5.2.1 Filtration (Particulate Removal) Technologies

Overview

Source water may contain turbidity, particles, and organic material.  The primary processes used to treat the
water are particulate and turbidity removal, which is accomplished by using clarification and filtration techniques.
Clarification is the removal of solids from the water by either sedimentation or flotation methods.  Filtration is the
removal of particulate matter via water flowing through a porous medium.  Clarification and filtration are the most
practical treatment processes for removal of suspended particles and turbidity from a drinking water supply.
Particulate removal processes reviewed as part of this EA comprise:

· Conventional treatment (coagulation/flocculation/clarification followed by granular media filtration)
· Direct filtration (coagulation/flocculation followed by granular media filtration)
· Membrane filtration

A brief description of each of these processes is provided as follows:

Conventional Treatment
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Conventional treatment involves the sequential combination of a number of processes which include coagulation,
flocculation, clarification and granular media filtration processes (Figure 4).

Figure 4 Typical Process Flow Diagram for Conventional Treatment

Coagulation

Coagulation refers to the chemical addition of a coagulant such as alum, ferric chloride or polyaluminium chloride
to the raw water.  This is a high energy mixing step that allows the quick dispersion of the coagulant into the bulk
of the water, which is essential to achieve complete coagulant dispersion before the chemical reactions are
complete.  Coagulation involves the destabilization of colloidal material through neutralization of their inherent,
natural charge, which otherwise keeps the particles in suspension due to mutual electrostatic repulsion.  As such,
coagulation per se is not specifically a solids removal process; however, it is an instrumental step in facilitating
the solids removal in downstream processes.

Flocculation

Following particulate charge neutralization due to coagulation, particles are brought together during a slow mix
step called flocculation.  Gentle mixing of the coagulated water encourages the collision of small neutralized
particles and promote their agglomeration into large particle masses, called “flocs”, which are more amenable for
separation downstream.  Similar to coagulation, flocculation is not considered a solids removal process, but one
important precursor to most clarification and/or filtration processes in most water treatment plants.

Clarification

For waters higher in particulate loading, the flocculation process is then typically followed by clarification, where
the heavier and larger particles either settle to the bottom of the basins or float to the surface of the water
(depending on the clarification process) and are removed from the water.  Clarification processes are normally
able to remove the bulk of the particulate matter present in a source water and are usually placed as one of the
first processes in the plant, with the aim of reducing particulate loading to downstream processes.  There are a
number of clarification processes available in the water treatment industry, each with specific characteristics and
suited to source waters of different nature.  These include:

· High rate clarification with plate (or tube) settlers (Figure 5), and
· Ballasted flocculation/clarification (Figure 6).
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Figure 5 Schematic Diagram of High Rate Clarification (with Coagulation and Flocculation)

Figure 6 Schematic Diagram of Ballasted Flocculation/Clarification Process (Actiflo®)

Granular Media Filtration (Figure 7)

Granular media filtration represents by far the most common type of filtration used in water treatment and involves
the placement of one or more layers of inert granular media within a concrete or fabricated metal structure.  Water
then flows downward through the media, either by gravity or under pressure, and the media filters the water
during its passage through the bed.

The media is sized to balance the need for effective particulate removal with the gradual accumulation of head
loss which occurs as particles are trapped in the bed.  To facilitate this process, it is typical to place more than
one layer of media of different sizes, with larger media at the top, to optimize this balance.  Over time, as particles
accumulate in the filter, it will need to be backwashed, typically every 24 to 96 hours depending upon the quality
of water fed to the filter.  The backwash procedure flushes solids out of the bed, restoring it to its clean condition.
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Figure 7 Schematic Diagram of Granular Media Filtration Process

Direct Filtration (coagulation/flocculation followed by granular media filtration)

Direct filtration process consists of chemical coagulation, flocculation, and granular media filtration for the
effective removal of particulate and turbidity from the water.  Direct filtration eliminates the use of the clarification
process from the train; therefore, allowing the filter material itself to do the work of straining contaminants from the
water (Figure 8).  The treatment processes used in direct filtration are fundamentally the same as those
previously described, with the only exception that the clarification step is removed. Filter design is also usually
different, typically with deeper, coarser beds being used to increase the solids holding capacity of the bed.

Direct filtration is a relatively simple filtration process, and it is economically attractive.  Since the clarification step
is omitted from the train, coagulation chemicals require expert handling to achieve the desired results, so trained
personnel are necessary to manage filtration systems.  The system results in significant improvement of source
water quality, but it is best employed on relatively high-quality source waters that contain low levels of particulate
material, with constant flows and low turbidity.

Figure 8 Typical Process Flow Diagram for Direct Filtration

Low Pressure Membrane Filtration

Low Pressure membrane filtration (henceforth termed simply membrane filtration) is a pressure or vacuum-driven
physical separation process in which particulate matter is rejected by an engineered permeable membrane.  The
plastic filter membranes have a very small pore size capable of straining out particles without the need of
chemical coagulation, flocculation or clarification processes.



AECOM Town of Collingwood Alternatives Selection
Technical Memorandum

TM-2020-04-08 Raymond Barker WTP Alternatives Selection TM Rev.7 - 60609900.Docx 17

Low pressure membrane filtration (LPMF) processes used for particulate removal in the drinking water industry
almost exclusively are based upon the use of hollow fiber membranes, with pore sizes in the 0.01 – 0.1 micron
range.  Two specific types of membranes are used, microfiltration (MF) and ultrafiltration (UF), characterized by
the pore size of the membranes.  MF units can achieve removal of particles as small as 0.2 mm, while UF can
achieve removal of particles as small as 0.01 mm.  The small size of the pores provides excellent removal of
particulate matter under all conditions and given that Giardia cysts and Cryptosporidium oocysts are greater than
2 mm, these types of membranes can provide essentially complete removal of these microorganisms through
physical size exclusion.

In some cases, membranes are used in conjunction with a coagulant, or a sorbent (such as powdered activated
carbon) to target specific contaminants, as although membranes are the best available technology for particulate
removal, they are ineffective against dissolved substances.  Coagulation and/or sorption can trap or capture
contaminants into a particulate form, able to be removed by the membrane.  In addition, membrane systems can
also be constructed with clarification processes upstream, based upon the same principle as clarification
upstream of granular media filtration, i.e., to reduce the loading of potential foulants to the membrane.  However,
for source waters like the Nottawasaga Bay, typically with low turbidity concentrations, the use of clarification
processes upstream of membranes is usually not necessary for sustainable performance on these types of
waters (Figure 9).

Figure 9 Typical Process Flow Diagram for Membrane Filtration

Membrane systems are proprietary designs that differ from supplier to supplier.  There are two main types of
membrane filtration systems:

· Submerged type, with membranes installed in tanks (Figure 10) are by definition outside-in membranes, as
they involve the placement of bundles of membrane fibres into an open tank of water to be treated.  The
inside of the fibres is placed under vacuum, sucking water through the membrane fibre wall and into the
inside of the fibre.

· Pressure type, with membranes installed on a pad (Figure 11); where membranes are housed within
fabricated pressure vessels, and water is pumped through the membranes under a positive pressure.  In
pressure fed membranes, water can be fed to the outside of the fibres and forced through to the inside under
pressure (outside-in) or fed to the inside of the fibre and forced to the outside under pressure (inside-out)
depending upon the particular manufacturer.
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Figure 10 Schematic Diagram of Submerged Membrane Filtration

Figure 11 Schematic Diagram of Pressure Fed Membrane Filtration

Summary

Conventional and direct filtration will not be further considered for the following reasons:

· Low pressure membrane filtration will provide a higher filtration capacity on the existing site than conventional
and direct filtration.

· Lower pressure membrane filtration will provide a much higher pathogen removal credit than conventional
and direct filtration.

· The plant operations staff are accustomed to operating a low-pressure membrane filtration system.

Both submerged and pressure membranes will be considered for the plant expansion.
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5.5.2.2 Maximum Capacity Capable from within the Existing ZW500 Membrane Building

Using ZW500d Short Modules

Prior to reviewing the membrane alternatives, it is beneficial to first understand how much capacity can the
existing ZW500 membrane system achieve given preferred operating fluxes and each train filled with ZW500d
short modules, similar to trains B and E.  Table 9 shows this total net capacity of the ZW500d (short module)
membrane system to be 29,450 m3/d, which when added to the capacity of the ZW1000 membrane system,
results in a total net capacity of 33,993 m3/d with no redundant trains and a total net capacity of 28,103 m3/d with
one redundant train.  This capacity remains considerably less than the Phase 1 and ultimate net capacity
requirement of 51,871 and 101,069 m3/d, respectively.

Table 9 ZW500 Membrane System Design Data with ZW500d Short Modules

Trains Membrane
Type

# of
Cassett

es/
Train

# of
Modules/
Cassette

Membrane
Area per

Module (m2)

Total
Area/
Train
(m2)

Inst.
Flux

(Lmh)3

Net
Flux

(Lmh)3

Net
Capacity/

Train
(m3/d)

Total Net
Capacity for
All 5 Trains

(m3/d)

A to E ZW500d
(short module)

15 20 32.52 9,755 27.6 25.16 5,890 29,450

Using ZW500d Tall Modules

There is a ZW500d tall module that has a membrane area per module of 40.88 m2, which if installed results in a
net capacity of 25.7% more than that of the ZW500d short module.  Filling the existing ZW500 membrane tanks
with ZW500d tall modules can result in a total net capacity of the ZW500 membrane system of 37,019 m3/d, and
a total net capacity of 41,562 m3 when combined with the ZW1000 membrane system with no redundant trains.
The total net capacity with one redundant train would be 34,158 m3/d.  The following should be noted with this
alternative:

· The taller module/cassette would require the height of the membrane tank walls to be increased to
accommodate the taller modules.

· The capacity of the ZW500d tall module can be increased even further if partial or full tank drain is installed
(versus the current constant bleed) since this new operation will allow the operating design flux to increase.

· Increasing the membrane tank walls and providing a partial/full tank drain mode of operation with the ZW500d
tall modules are similar to the ZW1000 retrofit option that will be discussed later on. In comparison, the latter
option could provide a much higher net capacity at lower membrane capital and operating costs.

· Increasing the instantaneous flux of a ZW500d tall module and the existing ZW1000 membrane systems by
25% may result in a total plant net capacity of 51,953 m3/d with no redundant trains and 42,698 m3/d with one
redundant train, which will be less than the Phase 1 net capacity requirement of 51,871 m3/d.  However, this
higher flux will most likely increase the CIP frequency and decrease the membrane life span.  Moreover, the
Phase 1 capacity cannot be achieved with this membrane generation and the requirement for one redundant
train. As a result, this option is not further considered.

Using Pressurized Membranes

Pressurized membranes can also be installed within the ZW500 membrane building; however, this option is
estimated to produce a net capacity either similar or less than that for the ZW500d tall module discussed above
(given one redundant train).  Since the Phase 1 capacity cannot be achieved within the existing ZW500
membrane building, this option is not further considered for a minor retrofit within the existing ZW500 membrane
building.

However, the installation of pressurized membranes within the existing ZW500 membrane building will be
considered if a major retrofit of this building with membranes along with a new ancillary equipment building
(Options 2.1 or 2.2 in Table 10) is the preferred option for increasing the plant capacity.
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The use of pressurized membranes will also be considered for the option(s) with a new membrane building.

Using Other Submerged Membranes

The installation of other submerged membranes (e.g., ZW1000 membranes and other suppliers) within the
existing ZW500 membrane building will also be considered if a major retrofit of this building with membranes
along with a new ancillary equipment building (Options 2.1 or 2.2 in Table 10) is the preferred option for
increasing the plant capacity.

The use of submerged membranes will also be considered for the option(s) with a new membrane building.

Summary

Given above, the following will be considered when reviewing membrane alternatives to achieve Phase 1 and
ultimate flows:

· Installation of ZW500d short modules within the ZW500 membrane building to maximize the capacity of the
existing tanks with a minor retrofit, understanding that the balance of the total plant capacity is to be achieved
with a new two-story membrane building.

· Installation of other submerged or pressurized membranes within the ZW500 membrane building with a major
retrofit. This option is divided in two based on the number of existing ZW500d trains remaining.

· Installation of membranes (pressurized or submerged) within a new two-story membrane building and
abandoning the existing ZW500 membrane building.

For all membrane alternatives, the following design criteria will be considered:

· 90% Membrane Recovery – This is to reduce the total suspended solids (TSS) concentration within the
membrane backwash wastewater to allow for direct discharge to the Nottawasaga Bay without installation of
clarification tankage/equipment.

· Clean-in-place (CIP) Frequency of 30 Days – This is to reduce the frequency of the CIP process that can
last up to 12 hours.

5.5.2.3 Alternatives to Achieving Phase 1 and Ultimate Flows

Table 10 shows membrane alternatives to achieving the Phase 1 and ultimate net capacity requirements of
51,871 and 101,069 m3/d, respectively.  The alternatives in this table are illustrated in Figure 12 to Figure 15.
Each alternative considers the following options:

· Retrofit within the existing ZW500 membrane building.  This includes the following:
o Replacement of membranes.
o Replacement of all process equipment and associated instrumentation and electrical equipment given

their age.
o Installation of process equipment to meet current standards and state of the art installations, e.g., on-line

membrane integrity testing, CIP/neutralization tanks, etc.
o Construction of a new membrane ancillary building with CIP/neutralization tanks, boiler skids, new

electrical room to house the starters and PLC, etc.
· Removal of the “temporary” ZW1000 membrane building given the concerns discussed in Section 5.5.1 and

as requested by the Town during a Workshop on November 19, 2019.
· Construction of a new two-story membrane building:

o During Phase 1, the new membrane building can be constructed for the ultimate phase with membranes
installed now for Phase 1 only.

o Either pressurized or submerged membranes can be considered within this new membrane building with
the preferred membrane technology (and supplier) to be determined during detailed design after
membrane pre-selection has been conducted.

o The new membrane building can be installed either north of the existing ZW500 membrane building or
east of the existing raw water building.  Given the prime waterfront property, the Town prefers that the
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new membrane building if selected as the preferred option be located east of the existing raw water
building.

o Given that the capacity of each membrane train within this new membrane building will most likely be
larger than that of a retrofitted ZW500 membrane train, the required redundant membrane train will need
to be accounted for within this new membrane building.

· The need for rental of membrane trailer(s) during construction.

The following options were considered in addition to those in Table 10:

Option 4 – Hybrid of Option 1

In this option, a new membrane building is to be constructed for Phase 1 flows (and potentially higher flows).  In
the future, the existing ZW500 membrane building is to be retrofitted to provide the balance of flows required.
This option was not further considered for the following reasons:

· Once membrane ancillary equipment is installed within the new membrane building, this equipment will be
shared between all future membrane trains such that only new membrane trains need to be
constructed/installed.  Installing membranes within the existing ZW500 membrane building will most likely
require membrane ancillary equipment to be installed within that building (or a new building) thus:
o Adding more capital and operating costs.
o Adding more complexity to operations given that two sets of membranes and membrane ancillary

equipment will need to be operated and maintained.
· Once a new membrane building is constructed for Phase 1 flows (and potentially higher flows) and the

existing ZW500 membrane building is abandoned, there is a high probability that the existing ZW500
membrane building will be repurposed for new rooms and/or storage, with no appetite later on (14+ years) to
install membranes within this building.

Option 5 – Hybrid of Option 3

In this option, a new membrane building is to be constructed with the required number of membrane
cassettes/modules installed within the new membrane building, with the existing ZW500 membrane system
continuing to operate until all the membranes and process/instrumentation/electrical equipment reach their end of
life.  In this option, no new membrane ancillary building will be constructed, thus not making it an equal
comparison to Options 1 to 3 in Table 10.  As a result, this option was not further considered.

However, if Option 3 is determined to be the preferred alternative from the Cost-Benefit analysis within this report,
the Town can still execute this option to reap the benefits of the remaining life of the membranes and
process/instrumentation/electrical equipment.
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Table 10 Membrane Alternatives to Achieving the Phase 1 and Ultimate Net Capacity Requirements

Title Option
Retrofit of Existing ZW500 Membrane Building

with New Membrane Ancillary Building Specific to this Building

Removal of
Ex. ZW1000
Membrane
Building?

Construction of
New Membrane Building and/or Administration Building

Rental of
Membrane

Trailer(s) During
Construction?

Alternative to be
Shortlisted for Further

Evaluation? If no,
provide reasoning.

Maintain Existing
ZW500 Membrane
Building Capacity with
Minor Retrofit of
ZW500d Trains and
Construct New
Membrane Building
(Figure 12)

1A
(Phase 1)

· Upgrade membrane trains with ZW500d short modules with minor modifications to the permeate
connections.

· Replace the membrane tank coatings.
· Replace all the membrane permeate pumps, blowers, instruments, etc. given their current life span.
· Install permanent membrane integrity testing.
· Construct new membrane ancillary building with CIP/neutralization tanks; boiler skids, new

electrical room to house the starters and PLC, etc.
· Resolve the noise effect when feeding the backwash/CIP tanks if any of these tanks were to be

reused.
· Construct new membrane feed chamber north of existing feed chamber to provide some membrane

feed equalization and install overflow back to new LLWW.

Yes · Construct new two-story membrane building sized for ultimate
flows with membranes installed to achieve Phase 1 net capacity
only.

· Install chemical systems for entire plant within this new building.
These include sodium hypochlorite, citric acid, sodium bisulphite
and sodium hydroxide.

· Construct a new administration building.

No Yes

Net capacity provided = 29,450 m3/d (assuming the new membrane building will house the redundant
membrane train).

- Net capacity provided = 22,421 m3/d

1B
(Ultimate)

- - Install new membranes within membrane building constructed as
part of Phase 1.

No

Additional net capacity provided = + 0 m3/d - Additional net capacity provided = +49,198 m3/d

Complete Major
Retrofit with New
Membranes within
Existing ZW500
Membrane Building -
With 2 Remaining
ZW500d Trains
(Figure 13)

2.1 A
(Phase 1)

· Complete major retrofit of existing ZW500 membrane building with new membranes maintaining
two of the existing ZW500d membrane trains.

· Install permanent membrane integrity testing.
· Construct new membrane ancillary building with CIP/neutralization tanks; boiler skids; new

electrical room to house the starters and PLC; wastewater equalization tanks to accept the new
membrane drains/dumps as required; and, chemical feed systems including sodium hypochlorite,
citric acid, sodium bisulphite and sodium hydroxide.

· Resolve the noise effect when feeding the backwash/CIP tanks if any of these tanks were to be
reused.

· If submerged membranes are the preferred option, construct new membrane feed chamber north of
existing feed chamber to provide some membrane feed equalization and install overflow back to
new LLWW.  The height of the existing feed chamber may also need to be increased.

Yes Construct a new administration building. Yes Yes

Net capacity provided = 51,871 m3/d - -

2.1 B
(Ultimate)

Install additional membranes to achieve ultimate capacity. - - No
Additional net capacity provided = + 49,198 m3/d - -

Complete Major
Retrofit with New
Membranes within
Existing ZW500
Membrane Building -
With 0 Remaining
ZW500d Trains
(Figure 14)

2.2 A
(Phase 1)

· Complete major retrofit of existing ZW500 membrane building with new membranes maintaining
none of the existing ZW500d membrane trains.

· Install permanent membrane integrity testing.
· Construct new membrane ancillary building with CIP/neutralization tanks; boiler skids; new

electrical room to house the starters and PLC; wastewater equalization tanks to accept the new
membrane drains/dumps as required; and, chemical feed systems including sodium hypochlorite,
citric acid, sodium bisulphite and sodium hydroxide.

· Resolve the noise effect when feeding the backwash/CIP tanks if any of these tanks were to be
reused.

· If submerged membranes are the preferred option, construct new membrane feed chamber north of
existing feed chamber to provide some membrane feed equalization and install overflow back to
new LLWW.  The height of the existing feed chamber may also need to be increased.

Yes Construct a new administration building. Yes Yes

Net capacity provided = 51,871 m3/d - -
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2.2 B
(Ultimate)

Install additional membranes to achieve ultimate capacity. - - No
Additional net capacity provided = + 49,198 m3/d - -

Repurpose Existing
ZW500 Membrane
Building and Construct
New Membrane
Building
(Figure 15)

3A
(Phase 1)

· Abandon existing ZW500 trains.
· Repurpose the ZW500 membrane building possibly as the new administration building.

Yes · Construct new two-story membrane building sized for ultimate
flows with membranes installed to achieve Phase 1 net capacity
only. Cost regarding tank coatings will be avoided since existing
tanks will be no longer be used.

· Install chemical systems for entire plant within this new building.
These include sodium hypochlorite, citric acid, sodium bisulphite,
hydrochloric acid, and sodium hydroxide.

No Yes

Net capacity provided = 0 m3/d - Net capacity provided = 51,871 m3/d

3B
(Ultimate)

- - Install new membranes within membrane building constructed as
part of Phase 1.

No

Additional net capacity provided = + 0 m3/d - Additional net capacity provided = +49,198 m3/d
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`
`

Option 1A – Phase 1 Concept Option 1B – Ultimate Phase Concept

Figure 12 Option 1 Concept: Maintain Existing ZW500 Membrane Building Capacity with Minor Retrofit and Construct New Membrane Building (New Infrastructure Shown as Green)
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Install Additional
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Membrane Building
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Option 2.1 A – Phase 1 Concept Option 2.1 B – Ultimate Phase Concept

Figure 13 Option 2.1 Concept: Complete Major Retrofit with New Membranes within Existing ZW500 Membrane Building - With 2 Remaining ZW500d Trains (New Infrastructure Shown as Green)

Install Additional
Membranes within

Ex. Membrane
Building

Remove Ex. ZW1000
Membrane Building
and Construct New
Membrane Ancillary
Building (10mx40m)

Construct New
Membrane Feed

Chamber
Rent Temporary

Membrane
Trailer(s) During

Construction

Construct New
Administration Building

(25mx15m)

Two (2)
Refurbished

ZW500d
Trains

Three (3)
ZW500d
Trains

Retrofitted
with New

Membranes



AECOM Town of Collingwood Alternatives Selection
Technical Memorandum

TM-2020-04-08 Raymond Barker WTP Alternatives Selection TM Rev.7 - 60609900.Docx 26

Option 2.2 A – Phase 1 Concept Option 2.2 B – Ultimate Phase Concept

Figure 14 Option 2.2 Concept: Complete Major Retrofit with New Membranes within Existing ZW500 Membrane Building - With 0 Remaining ZW500d Trains (New Infrastructure Shown as Green)
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Option 3A – Phase 1 Concept Option 3B – Ultimate Phase Concept

Figure 15 Option 3 Concept: Repurpose Existing ZW500 Membrane Building and Construct New Membrane Building (New Infrastructure Shown as Green)
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5.5.2.4 Shortlisted Alternatives

Table 10 shows all four (4) membrane alternatives to be shortlisted for further evaluation as there is no reasoning
to eliminate any of these alternatives at this stage.

5.6 Disinfection

5.6.1 Current Capacity

Table 1 shows the current net capacity of the CT chambers as 21,423 m3/d to achieve 0.5-log Giardia inactivation
at 0.5oC, a pH of 8.1, and an average free chlorine residual of 1.66 mg/L. This is less than the plant current rated
capacity of 31,140 m3/d understanding that this disinfection capacity can be achieved by increasing the free
chlorine residual (if required) given the water temperature and pH at the time of the calculations being conducted.

5.6.2 Upgrade Requirements

5.6.2.1 Disinfection Technologies

Overview

The following disinfection technologies were considered as part of this EA:

· Chlorination
· Ultraviolet (UV) Irradiation
· Ozonation
· Chlorine Dioxide Disinfection

A brief description of each of these processes is provided as follows:

Chlorination

Chlorine has been used as an effective disinfectant in drinking water for many years and is currently being used
at the Raymond A. Barker WTP.  It is by far the most common disinfectant, by virtue of its low cost, ease of use,
and relative effectiveness.

Chlorine is a powerful oxidant that works quickly on bacteria and viruses, although it is not particularly effective
against Giardia and it is almost completely ineffective against Cryptosporidium.  Chlorine is fed to the water in
some form, usually either as gaseous chlorine (Figure 16) like at the Raymond A. Barker WTP or in the liquid
hypochlorite form.
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Figure 16 Schematic Diagram of Gas Chlorination

Ultraviolet (UV) Irradiation

UV is the most common type of non-chemical inactivation.  UV is a physical process that uses ultraviolet
irradiation to prevent the cellular replication of organisms so that they cannot reproduce, thus becoming
inactivated.  UV light is emitted through a series of lamps located in enclosed contactors (Figure 17).

UV irradiation has rapidly gained an important position in the industry due to its effectiveness against Giardia and
Cryptosporidium within a very compact footprint; however, it is not effective for all viruses requiring a short
chlorine contact time for 4-log virus inactivation on this project.  UV disinfection is only effective while the water is
actually being irradiated, and it is therefore only useful as a primary disinfection strategy, as it provides no
residual.  A secondary disinfectant such as chlorine or chloramines must be applied downstream of UV
disinfection for protection of the distribution system.

UV technology also have the capability to provide UV advanced oxidation processes (UVAOP) when dosing an
oxidant (e.g., hydrogen peroxide or chlorine) upstream of the UV reactors.

The UV transmittance (UVT) is the measure of the ability of UV light to penetrate the water and accounts for
absorbance of UV light or reflection (some solids).  UVT data in March 2019 showed a range of 94 to 97% with an
average UVT of 94%.  For this project, it is recommended that the UV system be designed for an UVT of 90%
with an UVT of 96% used as part of the life cycle analysis when comparing UV disinfection and chlorination
technologies.
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Figure 17 Schematic Diagram of Ultraviolet Disinfection

Ozonation

Ozonation involves the application of ozone to the water (Figure 18).  Ozone is an unstable derivative of oxygen,
which is formed on-site and immediately applied to the water.  It is a very strong oxidant and disinfectant, but one
which decays more rapidly than chlorine, and is therefore only suitable as a primary disinfectant.  A secondary
disinfectant such as chlorine or chloramines must be applied downstream of ozonation for protection of the
distribution system. Ozone is also effective in removing taste and odor compound including geosmin and 2-
Methylisoborneol (MIB), in many cases at the same ozone level as the one used for disinfection.

Ozone also offers benefits in the water treatment process itself, depending upon where it is placed within the
process train.  Some plants utilize pre-ozonation, which results in micro-flocculation, and can help solids removal
in the process.  Ozone is often a necessary precursor to biological filtration processes, as it reacts with natural
organic matter (NOM) in the water to produce the Assimilable Organic Carbons (AOCs) necessary for biological
growth on the filters.

Since ozone reacts with NOM in the water to produce AOC, which in turn promote bacterial regrowth in the
distribution system, it might be necessary to allocate the provisional use of Biological Activated Carbon (BAC)
contactors downstream of the ozone contactor to remove AOC to prevent bacterial regrowth and/or increase
chlorine demand in the distribution system. However, given the low dissolved organic carbon (DOC) and low
trihalomethane formation potential (THMFP) in the source water, it is anticipated that not much AOC will be
produced from ozonation and hence, BAC contactors will not be needed. However, ozone reacts with bromide
ions in water to produce bromate, which poses long-term health risks associated to reduced kidney function in
some people.
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Figure 18 Schematic Diagram of Ozonation

Chlorine Dioxide Disinfection

Chlorine dioxide (ClO2) has been used to disinfect water given it has strong disinfectant properties and it does not
react with ammonia or related nitrogenous compounds, or organic compounds (to produce trihalomethanes).
However, the high cost of generating it on-site limits its use, as well as the production of chlorite (ClO2-) and
chlorate (ClO3-), which are disinfection by-products that have been linked to potential adverse health effects
involving red blood cells and blood chemistry. A schematic of can be seen in Figure 19.
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Figure 19 Schematic Diagram of Chlorine Dioxide Disinfection

Summary

Ozonation will not be further considered on this project since taste and odour control and emerging contaminants
are currently not an issue at the plant and ozonation is considerably more expensive than the technologies
mentioned above.  Moreover, it produces the disinfection by-product bromate that needs to be monitored during
its use.

Chlorine dioxide is rarely used in Ontario and trihalomethane (THM) formation is not an issue at the plant to
warrant its consideration. Moreover, it produces the disinfection by-products chlorite and chlorate that need to be
monitored during its use.

Given above, chlorination and UV with chlorination will be considered for the plant expansion.

5.6.2.2 Minimum Free Chlorine Residual Required for Primary Disinfection

Before chlorine disinfection alternatives can be reviewed, it is important to determine the appropriate minimum
free chlorine residual to be used in all calculations where chlorination is being considered for primary disinfection.
Table 11 shows the treated water free chlorine residual data statistics between 2017 and 2018.  As shown, the
average free chlorine residual of 1.66 mg/L was not achieved 49% of the time.  The minimum residual was 0.90,
with 0.82% of the residual data being below 1.40 mg/L and 8.24% of the residual data being below 1.50 mg/L.

Table 11 Treated Water Free Chlorine Residual (mg/L) Data (2017 to 2018)

Source SC Min. Avg. Max. % Samples
< 1.16 mg/L

% Samples
< 1.50 mg/L

% Samples
< 1.66 mg/L

Town 728 0.90 1.66 1.99 0.41% 8.24% 48.90%

The Town will like to reduce the target treated water free chlorine residual from 1.66 to 1.50 mg/L.  To prevent the
plant from shutting down under the worst-case scenario (maximum flowrate, maximum pH of 8.1 and minimum
temperature of 0.5oC), it is recommended that a free chlorine residual of 1.0 mg/L be used in the disinfection
calculations given the following recommended alarm response conditions:
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· Low-low alarm to shut down plant – 1.00 mg/L
· Low alarm to warn operators and not shut-down plant – 1.25 mg/L (low-low alarm + 0.25 mg/L)
· Target average – 1.50 mg/L (low alarm + 0.25 mg/L)

Given above, a minimum free chlorine residual of 1.0 mg/L will be used for all disinfection calculations.

5.6.2.3 Alternatives to Achieving Phase 1 and Ultimate Flows

Table 12 shows disinfection alternatives to achieving the Phase 1 and ultimate net capacity requirements for this
project.
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Table 12 Disinfection Alternatives to Achieving the Phase 1 and Ultimate Net Capacity Requirements

Title Option # Description Alternative to be Shortlisted for Further Evaluation? If no, provide reasoning.

Chlorinate
Year Round
in Intake and
CT Chambers

1A
(Phase 1)

· Dose chlorine year-round within the intake and within the CT chambers achieving a minimum free chlorine residual of 2.5 mg/L at all
times.

No
· Raw water in the intake has solids that can shield pathogens from the chlorine, thus not guaranteeing inactivation of

the pathogens.
· Chlorination year round within the intake tends not to be preferred by the MECP given the potential for chlorine to

enter the raw water source (even though this is practiced in the warmer months for zebra mussel control).
· A higher chlorine dosage than normally practiced is required increasing the potential for disinfection by-products and

decreasing the pH of the water making the water more corrosive, exceeding the water quality objectives in Table 3.
· Additional dechlorination will be required for the membrane reject being discharged back to the Nottawasaga Bay.
· At ultimate flows, this option does not provide sufficient disinfection as required in Table 3

1B
(Ultimate)

· Dosing chlorine year-round within the intake and within the CT chambers to achieve a minimum free chlorine residual of 4.0 mg/L at
all times (adverse level of chlorine residual within the distribution system) would still not achieve more than 0.39-log inactivation of
Giardia.

Superchlorin
ate and
Dechlorinate
in Existing
CT Chambers

2A
(Phase 1)

· Superchlorinate and then dechlorinate in the existing CT chambers.  This will require a minimum free chlorine residual to be
maintained at 4.8 mg/L at the end of the CT chambers before dechlorinating back down to an average of 1.66 mg/L free chlorine
residual.

No
· There is a concern with disinfection by-product formation exceeding the water quality objectives in Table 3.
· There is a concern with a decrease in the pH of the water (chlorine gas is acidic) making the water more corrosive,

exceeding the water quality objectives in Table 3.
· If dechlorination is not properly controlled, there is a concern of an adverse exceedance of 4.0 mg/L free chlorine

residual in the distribution system, exceeding the water quality objectives in Table 3
· A substantial amount of additional chlorine containers will need to be transported to and then stored on-site.
· Additional dechlorination will be required for the membrane reject being discharged back to the Nottawasaga Bay.

2B
(Ultimate)

· Superchlorinate to achieve a minimum free chlorine residual of 10.5 mg/L at the end of the CT chambers prior to dechlorinating.

Practice pH
Adjustment
in Existing
CT Chambers

3A
(Phase 1)

· Lower the pH within the CT chambers to 5.2 and then increase back to a minimum of 7.0 to reduce the corrosiveness of the treated
water.

No
· There is a concern with increasing the corrosive nature of the water which is against the water quality objectives in

Table 3.
· New chemical systems (acid and base) will need to be installed on-site requiring additional transportation, storage

and handling of chemicals on-site.

3B
(Ultimate)

· Lower the pH within the CT chambers to 4.1 and then increase back to a minimum of 7.0 to reduce the corrosiveness of the treated
water.

Chlorinate in
New CT
Chambers
(Figure 20)

4A
(Phase 1)

· Install one new CT chamber for 0.5-log Giardia inactivation control sized for a minimum effective storage volume of 3,553 m3 with
baffles to provide a minimum baffling factor (T10/T) of 0.7.  Given a side water depth (SWD) of 3.15m, this requires a footprint of
1,200m2 (assuming 6% footprint to be occupied by baffles), with one possible dimension being 20mx60m.  The ideal location of this
new CT chamber will be north of the existing ZW500 membrane building to minimize the length of outlet pipe to the existing CT
chambers and HLWW mentioned below.  An alternative location will be below the new membrane building if selected as the
preferred membrane alternative.

· Use existing CT chambers for high lift pump equalization by hydraulically connecting these chambers to the existing HLWW by
cutting openings in the walls between both tanks at the CT chambers finished floor elevation.  This will result in the required 15
minutes high lift pump equalization volume given ultimate net flows of 101,069 m3/d at the current SWD of 4.45m of the HLWW (with
1.5m high lift pump suction pipe submergence excluded from the operating volume calculations).  At Phase 1 flows of 51,871 m3/d,
the high lift pump equalization will be 29 minutes.

Yes

4B
(Ultimate)

· Install another CT chamber identical to that in Phase 1.

Practice UV
Disinfection
and
Chlorinate in
New CT
Chambers
(Figure 21)

5A
(Phase 1)

· Install minimum two UV reactors (1 duty, 1 standby) for 0.5-log Giardia inactivation, each UV reactor sized for a minimum diameter of
600 mm.  The UV reactors can be located within a UV building on top of the new CT chambers discussed below. Estimated footprint
of UV building is 16mx10m.

· Install one CT chamber for 4-log virus inactivation sized for a minimum effective storage volume of 808 m3 with baffles to provide a
minimum baffling factor (T10/T) of 0.7.  Given a side water depth (SWD) of 3.15m, this requires a footprint of 273m2 (assuming 6%
footprint to be occupied by baffles), with one possible dimension being 13mx21m.  The ideal location of this new CT chamber will be
to the north of the ZW500 membrane building to minimize the length of outlet pipe to the existing CT chambers and HLWW
mentioned below.  An alternative location will be below the new membrane building if selected as the preferred membrane
alternative.

· Use existing CT chambers for high lift pump equalization by hydraulically connecting these chambers to the existing HLWW by
cutting openings in the walls between both tanks at the CT chambers finished floor elevation.  This will result in the required 15
minutes high lift pump equalization volume given ultimate net flows of 101,069 m3/d at the current SWD of 4.45m of the HLWW (with
1.5m high lift pump suction pipe submergence excluded from the operating volume calculations).   At Phase 1 flows of 51,871 m3/d,
the high lift pump equalization will be 29 minutes.

Yes
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5B
(Ultimate)

· Install 3rd duty UV reactor (if needed, depending on UV reactor size installed in Phase 1) for 0.5-log Giardia inactivation.
· Install another CT chamber identical to that in Phase 1.
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Option 4A - Phase 1 Concept Option 4B – Ultimate Phase Concept

Figure 20 Option 4 Concept:  Chlorinate in New CT Chambers (New Infrastructure Shown as Green)

Construct 3,553 m3 CT Chamber
(1,200m2 with a SWD of 3.15m) with Inlet Pipe(s) from

Membrane Facilities and Outlet Pipe(s) to Ex. CT
chambers.

Hydraulically
Connect Ex.
CT Tanks to
Ex. HLWW to
Provide HLP
Equalization

Construct additional CT Chamber Identical to that
from Phase 1
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Option 5A - Phase 1 Concept Option 5B – Ultimate Phase Concept

Figure 21 Option 5 Concept:  Practice UV Disinfection and Chlorinate in New CT Chambers (New Infrastructure Shown as Green)

Construct 808 m3 CT Chamber
(273 m2 with a SWD of 3.15m) with

Inlet Pipe(s) from New UV
Building(s) and Outlet Pipe(s) to

Ex. CT chambers.
(13m x 21m)

Construct new 16mx10m UV
building

above New CT Chamber

Hydraulically
Connect Ex.
CT Tanks to
Ex. HLWW to
Provide HLP
Equalization

Construct additional CT Chamber Identical to
that from Phase 1.

Install additional UV Reactor if Required
depending on Size Installed in Phase 1.
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5.6.2.4 Shortlisted Alternatives

Table 12 shows the following alternatives to be shortlisted for further evaluation as there is no reasoning to
eliminate any of these alternatives at this stage:

· Option 4: Chlorinate in New CT Chambers
· Option 5:  Practice UV Disinfection and Chlorinate in New CT Chambers

5.7 High Lift Pump Equalization

5.7.1 Current Capacity

Table 1 shows the current net capacity of the existing high lift wet well (HLWW) with an effective operating
volume of 475 m3 to achieve 15 minutes high lift pump equalization is 45,600 m3/d.

5.7.2 Upgrade Requirements

Section 5.6.2.4 short listed two disinfection alternatives that require new CT chambers to be constructed.  By
allowing the existing CT chambers to be converted into high lift wet wells, the CT chambers can provide an
additional effective equalization volume of 559 m3 given a typical operating side water depth (SWD) of the
existing HLWW of 4.45m (based on February to October 2019 data) and a difference of 2.4m between the
finished floor of the HLWW and CT chambers, i.e., SWD of the CT chambers of 2.05m.  The combined volume of
the HLWW and CT chambers is 1,034 m3, which provides 29 and 15 minutes of high lift pump equalization at the
Phase 1 and ultimate high lift pumping flowrates of 51,871 and 101,069 m3, respectively.

The new CT chambers that will be constructed as part of the disinfection alternatives will need to feed the existing
CT chambers with these existing CT chambers hydraulically to be connected to the existing HLWW by cutting
openings in the walls between both the existing CT chambers and HLWW at the CT chambers finished floor
elevation.

The top of the overflow flare in the HLWW is at an elevation of 178.30 m.  However, the top of weir between the CT
chambers and the HLWW is 178.40 m.  Moreover, the high-water level (H.W.L.) in the common feed chamber to
the CT chambers can be as high as 178.74 m.  This means that the full volume of the HLWW is not being utilized
for high lift pump equalization.  However, this is done to allow for a greater contingency with regards to overflowing
the HLWW.   The overflow in the HLWW can be elevated to allow for additional high lift pump equalization in the
existing HLWW.  However, given the construction of a new CT chamber, the overflow within the HLWW can be
decommissioned with an overflow installed between the new CT chamber and the new LLWW.

5.8 High Lift Pumping

5.8.1 Current Capacity

Table 1 shows the firm capacity of the Municipal high lift pumps (HLPs) to be 28,850 m3/d (334 L/s), which is
slightly less than the Phase 1 flow requirement of 32,757 m3/d, but considerably less than the ultimate flow
requirement of 51,483 m3/d, respectively (Table 4).  Note that these capacities were based on simply adding the
flowrates of each pump at the same TDH and will need to be revised during detailed design based on the
distribution system analysis in Appendix B. Regardless, Table 13 shows the upgrades required.

Table 1 shows the firm capacity of the Regional high lift pumps (HLPs) to be 22,890 m3/d (265 L/s), which is more
than the Phase 1 flow requirement of 19,114 m3/d, but less than the ultimate flow requirement of 49,586 m3/d
(Table 4).  Note that these capacities were based on simply adding the flowrates of each pump at the same TDH
and will need to be revised during detailed design based on the distribution system analysis in Appendix B.
Regardless, Table 13 shows the upgrades required.
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5.8.2 Upgrade Requirements

Table 13 shows the high lifting pumping upgrades to achieve the Phase 1 and ultimate flow requirements, which
are the firm capacities with the largest HLP out of service.  These upgrades are based on the distribution system
analysis provided in Appendix B. The following items should be considered during detailed design:

· Transient Modeling: Transient analysis should be conducted on the pipelines with the existing and proposed
HLPs.

· HLPs Staging/Sizes: The preferred staging of the HLPs should be determined at the time that the capacity is
needed to avoid oversizing HLPs for capacities that may not be needed at the time, understanding that by the
time the capacities are needed, the HLP(s) may have reached its end of life anyway requiring replacement of
the HLPs. For example, Table 13 shows that between Phase 1 and ultimate flows the Regional Pipeline flows
will increase by 2.6X.

Table 13 High Lift Pumping Upgrades to Achieve the Phase 1 and Ultimate Flow Requirements

Pipeline Net Flowrate
Requirements Recommended Upgrades Firm Capacity

Municipal Phase 1
32,757 m3/d

Replace all of the existing Municipal HLPs with new pumps to
achieve the firm capacity.

32,757 m3/d
(379 L/s)

Ultimate
51,483 m3/d

Replace pumps/impellers as needed to achieve the higher capacity,
understanding that pump/impeller replacement may not be needed
for the higher flow given a lower system curve (but need to review
pump run-out at the time).

51,483 m3/d
(596 L/s)

Regional Phase 1
19,114 m3/d

Add one new Regional HLP to achieve the firm capacity. 19,114 m3/d
(221 L/s)

Ultimate
49,586 m3/d

Replace all of the Regional HLPs with new pumps to achieve the
firm capacity.

49,586 m3/d
(574 L/s)

5.9 Chlorine Gas System

5.9.1 Current Capacity

Table 1 shows the following net capacities for the chlorine system:

· Chlorinators: Net capacity of 103,013 m3/d, which exceeds the ultimate net capacity of 101,069 m3/d.
· Rotameters: Net capacity of 43,785 m3/d, which is less than the Phase 1 and ultimate net capacities.
· Chlorine Gas Container Storage: Net capacity of 30,941 m3/d with two full chlorine gas containers (and

three empty containers)

5.9.2 Upgrade Requirements

Table 14 shows the chlorine gas system upgrades to achieve the Phase 1 and ultimate flow requirements.
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Table 14 Chlorine Gas System Upgrades to Achieve the Phase 1 and Ultimate Flow Requirements

Equipment Net Flowrate
Requirements Recommended Upgrades Firm Capacity

Chlorinators Phase 1
51,871 m3/d

No nothing. 103,013 m3/d

Ultimate
101,069 m3/d

Do nothing. 103,013 m3/d

V-notch and
Rotameters

Phase 1
51,871 m3/d

Move the existing 96 kg/d v-notch and rotameter from
chlorinators 2 or 3 to chlorinator 1.
Replace the 96 kg/d v-notch and rotameters in chlorinators 2 and
3 with ones with a capacity of 114 kg/d.

77,123 m3/d

51,963 m3/d

Ultimate
101,069 m3/d

Replace the 96 kg/d v-notch and rotameter in chlorinator 1 with
one with a capacity of 126 kg/d.
Replace the 114 kg/d v-notch and rotameters in chlorinators 2
and 3 with ones with a capacity of 226 kg/d.

101,737 m3/d

103,013 m3/d

Chlorine
Gas
Containers

Phase 1
51,871 m3/d

Provide storage for an additional 5 chlorine gas containers so
that 7 full containers (3 empty containers) can achieve the
ultimate net rated capacity.  This will require the existing chlorine
building with monorail, and loading platform, to be extended
eastwards as shown in Figure 22.  Alternatively, if the existing
ZW500 membrane building is repurposed as part of Option 3 of
the membrane alternatives, then part, or all of the blower room
can be used to store an additional 5+ chlorine containers.  During
a Workshop on November 19, 2019, the Town stated their
preference to be the extension of the existing chlorine building
eastwards.

108,292 m3/d
(based on MDD/ADD

of 1.291)

Ultimate
101,069 m3/d

Do nothing. 104,351 m3/d
(based on MDD/ADD

of 1.244)

Other Phase 1
51,871 m3/d

· Install a one ton chlorine gas scrubber to ensure health and
safety at all times. This scrubber can be located outside at the
south east corner of the building just south of the chlorine
container loading dock as shown in Figure 22.

· Program pre-chlorination based on the combined flowmeter
readings of the new low lift pumps and the industrial pumps,
instead of manually as currently practiced.

Note: There is no touch-up chlorination practiced to increase the
free chlorine residual in the treated water leaving the plant (if
needed).  However, the operators have stated that they have no
issues maintaining free chlorine residuals greater than 0.2 mg/L
in the distribution system.  Moreover, alarms in the SCADA
system exist to notify the operators if the free chlorine residual
leaving the plant drops below the target level to maintain this free
chlorine residual in the distribution system.

Impacts plant capacity if
there is a shutdown with
a chlorine gas leak; or, if
chlorine is overdosed to

the intake crib.

Ultimate
101,069 m3/d

Do nothing. -
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Figure 22 Proposed Extension of Chlorine Building and Addition of Chlorine Gas Scrubber

5.10 Chemical Systems

5.10.1 Current Capacity

The plant’s chemical systems only include the chlorine gas systems discussed above and chemical systems for
membranes including the following:

· 12% sodium hypochlorite (for high pH CIP for ZW500/1000 Membranes and CEB for ZW1000
Membranes) – Equipment distributed throughout the chlorine gas container room, chlorinator room and
ZW1000 membrane building.

· 50% citric acid (for low pH CIP for ZW500/1000 Membranes) – Equipment located within the blower
room within the ZW500 membrane building blower room.

New Low Lift
Pumping Station

Extended
Chlorine Gas

Room
Install One

Ton Chlorine
Gas Scrubber
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There has been no analysis of the chemical systems capacities as there has been no complaints.  However, as
discussed below, it is recommended that all chemicals be consolidated into a chemical building with proper health
and safety features.

5.10.2 Upgrade Requirements

Table 15 shows the membrane chemical system upgrades to achieve the Phase 1 and ultimate flow
requirements.

Table 15 Membrane Chemical Systems Upgrades to Achieve the Phase 1 and Ultimate Flow
Requirements

Equipment Net Flowrate
Requirements Recommended Upgrades Firm Capacity

Membrane
Chemical
Systems

Phase 1
51,871 m3/d

· Consolidate into a chemical building with proper health and safety
features.  This building can be located either east of the blower room
or east of the raw water building (and integrated into a new
membrane building if this is the preferred membrane alternative).
This is shown in Figure 23.

· Chemical systems for the membranes include sodium hypochlorite,
citric acid, sodium bisulphite, hydrochloric acid and sodium
hydroxide.

· Size chemical storage tanks for ultimate flow requirements.
· Above equipment to be part of membrane supplier scope.

-

Ultimate
101,069 m3/d

Do nothing. -

Sodium
Bisulphite
Systems for
Membrane
Reject to
Outfall

Phase 1
51,871 m3/d

· Install a separate sodium bisulphite system (within the chemical
building proposed above) dedicated to the membrane reject being
discharged to the outfall. Currently, there is no sodium bisulphite
system to dechlorinate the membrane reject being discharged
through the existing 250 mm diameter outfall to the Nottawasaga
Bay, in case some chlorine residual remains within the membrane
reject.

· Size sodium bisulphite storage tank for ultimate flow requirements
and bisulphite feed pumps for Phase 1 flows (or lower flows to allow
for better turn down of the chemical metering pumps).

-

Ultimate
101,069 m3/d

Upsize the sodium bisulphite feed pumps if needed. -

Given above, the new chemical building/room will store the following chemicals:

· Sodium hypochlorite
· Citric acid
· Sodium hydroxide
· Sodium bisulphite
· Hydrochloric acid
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Figure 23 Proposed Optional Locations of New Chemical Building
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Building
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5.11 Residue Management

5.11.1 Current Capacity

Not applicable.

5.11.2 Upgrade Requirements

Table 16 shows the residue management upgrades to achieve the Phase 1 and ultimate flow requirements.
These tanks are different to those supplied with the membrane equipment, e.g., the CIP/neutralization tanks
needed within the membrane ancillary building for the preferred membrane alternatives.

Table 16 Residue Management Upgrades to Achieve the Phase 1 and Ultimate Flow Requirements

Equipment Net Flowrate
Requirements Recommended Upgrades Firm Capacity

Residue
Management

Phase 1
51,871 m3/d

Install two (2) wastewater equalization tanks (1 duty, 1
standby) below grade to equalize block and bleed wastewater,
backwash wastewater from the new membrane system(s), and
reject wastewater from the ZW500 system if remaining (tanks to
operate as duty at all times except when CIP wastewater from
ZW500 tanks is drained to one of the tanks to be manually
neutralized prior to discharge into the sanitary sewer).  Each tank
should be sized for the following:
· Two (2) backwashes of the new membrane system.
· One (1) CIP volume of the existing ZW500 tanks (if

remaining).
Provide separate wastewater discharge headers to the outfall
(when TSS < 25 mg/L) and sanitary sewer.

Tank to be located below grade to accept membrane backwash
wastewater as required.  Location of tank can be east of the
ZW500 membrane building or the industrial pumping station as
shown in Figure 24.

-

Ultimate
101,069 m3/d

Do nothing. -
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Figure 24 Proposed Optional Locations of Wastewater Equalization Tanks

5.12 Sanitary Sewage Transfer Systems

5.12.1 Current Capacity

Not applicable.

5.12.2 Upgrade Requirements

Table 17 shows the sanitary sewage transfer systems to achieve the Phase 1 and ultimate flow requirements.

New Low Lift
Pumping Station

New Wastewater
Equalization Tanks
Optional Locations
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Table 17 Sanitary Sewage Transfer Systems to Achieve the Phase 1 and Ultimate Flow Requirements

Equipment Net Flowrate
Requirements Recommended Upgrades Firm Capacity

Sanitary
Sewage
Transfer
Systems

Phase 1
51,871 m3/d

Install sanitary sewage transfer system(s) to collect floor drains
and any other sanitary waste from the new building(s) and then
discharge to the sanitary sewer.

-

Ultimate
101,069 m3/d

Do nothing. -

5.13 Site Electrical

5.13.1 Current Capacity

A 44 kV primary cable runs from the terminal hydro pole to a 2000kVA pad mounted transformer, which is wound
to transform 44kV to 600/347V.  A single cable carries 600V power from the substation to the switchgear and
motor control centre (MCC) in the diesel generator building.  Electric wires then stem from this MCC to the other
MCCs, with some electrical manholes existing.

5.13.2 Upgrade Requirements

Table 18 shows the site electrical upgrades to achieve the Phase 1 and ultimate flow requirements.

Table 18 Site Electrical Upgrades to Achieve the Phase 1 and Ultimate Flow Requirements

Equipment Net Flowrate
Requirements Recommended Upgrades Firm

Capacity

Site
Electrical
Upgrades

Phase 1
51,871 m3/d

· Replace the existing 2000kVA transformer to a larger transformer to suit the
site electrical requirements for Phase 1.

· Install new electrical manholes and ductbanks as required.
· Construct new electrical rooms where required for the various processes.

-

Ultimate
101,069 m3/d

· Complete similar upgrades to that discussed above for Phase 1. -

5.14 Standby Power

5.14.1 Current Capacity

The prime rating and standby rating of the existing standby generator is 1,000 kW and 1,150 kW, respectively.
There are four 2,270 diesel storage tanks within the diesel building which may not meet current codes and
allowable volumes indoors

5.14.2 Upgrade Requirements

Table 19 shows the standby power upgrades to achieve the Phase 1 and ultimate flow requirements.
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Table 19 Standby Power Upgrades to Achieve the Phase 1 and Ultimate Flow Requirements

Equipment Net Flowrate
Requirements Recommended Upgrades Firm

Capacity

Standby
Power
Upgrades

Phase 1
51,871 m3/d

· Demolish the existing industrial building after the new low lift pumping
station has been constructed and new industrial pumps are installed and
commissioned within the new low lift wet wells.

· Construct a new generator building in the location of the industrial
building, which is adjacent to the existing generator building.

· Install a new generator sized for 100% of the loads at Phase 1 flows
(including building loads) within the new generator building.

· Install another new outdoor diesel storage tank (sized for 24 hours of
storage) at the current location of the temporary ZW1000 membrane
building (to be removed as part of this project). Install transfer pumps and
day tanks inside the new generator building.  Above concepts are shown
in Figure 25.

-

Ultimate
101,069 m3/d

· Remove the existing generator and diesel storage tanks within the existing
diesel generator building.

· Install a new generator within the original generator building, such that
when combined with the Phase 1 generator, 100% of the loads can be on
standby power.

· Install synchronization for both generators.
· Install another new outdoor diesel storage tank next to that installed in

Phase 1.  Install transfer pumps and day tanks inside the original
generator building.

-
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Figure 25 Proposed Standby Power Systems

5.15 SCADA

5.15.1 Current Capacity

There are six (6) Allen Bradley programmable logic controls (PLCs) located at the plant to control the following
processes:

· Generator

· Industrial feed pumps

· ZW500 membrane system

New Low Lift
Pumping Station

New Bulk
Diesel Tanks

New Generator
Building in

Location of Old
Industrial Building
to be Demolished

Remove Ex. Generator
and Diesel Tanks and
Install New Generator

and Diesel Day Tanks in
Future for Ultimate Flows
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· ZW1000 membrane system

· Plant processes

· Regional high lift pumps

5.15.2 Upgrade Requirements

Table 20 shows the SCADA upgrades to achieve the Phase 1 and ultimate flow requirements.

The Town is planning to upgrade the SCADA system (HMI software) and replace the control wiring to the
permeate pump room prior to the plant expansion.

Table 20 SCADA Upgrades to Achieve the Phase 1 and Ultimate Flow Requirements

Equipment Net Flowrate
Requirements Recommended Upgrades Firm

Capacity

SCADA
Upgrades

Phase 1
51,871 m3/d

· Replace the PLCs and control wiring to all equipment. -

Ultimate
101,069 m3/d

· Install new PLCs where required. -

5.16 Building Services

5.16.1 Current Capacity

Not applicable.

5.16.2 Upgrade Requirements

There are signs of corrosion within the existing ZW500 membrane building which can be attributed to poor
ventilation amongst other causes.  Moreover, the HVAC equipment is old and require replacement. Table 21
shows the building upgrades to achieve the Phase 1 and ultimate flow requirements.

Table 21 Building Upgrades to Achieve the Phase 1 and Ultimate Flow Requirements

Equipment Net Flowrate
Requirements Recommended Upgrades Firm Capacity

Building
Upgrades

Phase 1
51,871 m3/d

· Install dehumidification within the existing ZW500 membrane building
if this building is to continue to house membranes since the existing
dehumidification equipment has been removed over the years.

· Complete the recommended upgrades within the Condition
Assessment Report completed by AECOM in November 2019.

· Install the following rooms within an administration building (new or
repurposed):
a. Men’s and Women’s washroom/change room complete with

showers and lockers – 6 male lockers and 2 female lockers
b. Lunch room for up to 8 operators
c. Updated lab facilities – existing one can be reused but there

should be budget to upgrade it
d. Meeting/Training room for 10 to12 people that is AODA compliant

for access
e. AODA compliant washroom associated with the meeting/training

room

-
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f. There should also be a control room in any membrane facility so if
there are two buildings with membranes, there needs to be a
control room in each.

Ultimate
101,069 m3/d

· Complete building upgrades where required. -

5.17 Site Services

5.17.1 Current Capacity

Not applicable.

5.17.2 Upgrade Requirements

Table 22 shows the site servicing upgrades to achieve the Phase 1 and ultimate flow requirements.

Table 22 Site Servicing Upgrades to Achieve the Phase 1 and Ultimate Flow Requirements

Equipment Net Flowrate
Requirements Recommended Upgrades Firm Capacity

Building
Upgrades

Phase 1
51,871 m3/d

· Complete site grading, landscaping and yard piping. -

Ultimate
101,069 m3/d

· Complete site grading and landscaping. -

6. Alternatives for Further Evaluation
Table 23 shows the processes that have alternatives for further evaluation as discussed in Section 5.  It is
assumed that the upgrades recommended within this report for the other processes will proceed with an opinion
of cost of these processes provided in Section 13.

Table 23 Alternatives for Further Evaluation
Option # Alternative

Membrane Alternatives

1 Maintain Existing ZW500 Membrane Building Capacity with Minor Retrofit of ZW500d Trains and Construct
New Membrane Building

2.1 Complete Major Retrofit with New Membranes within Existing ZW500 Membrane Building - With 2 Remaining
ZW500d Trains

2.2 Complete Major Retrofit with New Membranes within Existing ZW500 Membrane Building - With 0 Remaining
ZW500d Trains

3 Repurpose Existing ZW500 Membrane Building and Construct New Membrane Building
Disinfection Alternatives

4 Chlorinate in New CT Chambers
5 Practice UV Disinfection and Chlorinate in New CT Chambers
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7. Technical Evaluation of Short-Listed Alternatives
7.1 Overview
This section describes the results of the detailed technical evaluation for the short-listed alternatives.

7.2 Evaluation Criteria and Weights
The short-listed alternatives were assessed relative to each other and evaluated against a set of pertinent criteria
and factors. The proposed evaluation criteria are based on four primary criteria typically used in the water industry
for the selection of alternatives as part of a Cost-Benefit analysis:

· Water Quality
· Technical Considerations
· Social Considerations
· Natural Environmental Considerations

Secondary criteria or sub-criteria were identified within each primary criterion.  The secondary criteria aim to
describe specific aspects of the criteria to be evaluated.  Weighting factors that correspond to the degree of
importance within the overall evaluation scheme were assigned to each of the primary and secondary evaluation
criteria based on project team judgment and previous experience in similar projects.

The proposed evaluation criteria and weighting factors, grouped by primary categories, are shown in Table 24 for
the membrane alternatives and Table 25 for the disinfection alternatives.  The only difference between the tables
is the elimination of the primary criteria Water Quality for the membrane alternatives since all of the membrane
alternatives will provide similar performance credits in Ontario.

It is important to note that the decision model considers factors not directly related to costs.  As such, economic
considerations (capital and O&M costs) were not included as part of the technical evaluation criteria. Weightings
for each criterion were developed and used during the Cost-Benefit analysis, with results presented in succeeding
sections of this report.

Table 24 Evaluation Criteria and Weighting – Membrane Alternatives

Primary Criteria Weight Secondary Criteria Relative Weight Absolute Weight

Technical
Considerations

80 Operation and maintenance requirements,
including process complexity

50.0 40

Ease of implementation (construction schedule) 30.0 24

Process robustness 20.0 16

Maximum Sub-total Score – Technical Considerations 80

Social
Considerations

20 Minimize footprint and site impacts /architectural
aesthetics (plant appearance)

70.0 14

Minimize truck traffic (during construction and
operation)

30.0 6

Maximum Sub-total Score – Social Considerations 20

Total Overall Maximum Score 100
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Table 25 Evaluation Criteria and Weighting – Disinfection Alternatives

Primary Criteria Weight Secondary Criteria Relative Weight Absolute Weight

Water Quality 35 Pathogen control 100.0 35

Maximum Sub-total Score – Water Quality 35

Technical
Considerations

50 Operation and maintenance requirements,
including process complexity

50.0 25

Ease of implementation (construction schedule) 30.0 15

Process robustness (multi-barrier treatment) 20.0 10

Maximum Sub-total Score – Technical Considerations 50

Social
Considerations

15 Minimize footprint and site impacts /architectural
aesthetics (plant appearance)

66.7 10

Minimize truck traffic (during construction and
operation)

33.3 5

Maximum Sub-total Score – Social Considerations 15

Total Overall Maximum Score 100

The primary criteria listed below were also considered for evaluation purposes, however they were not included
for the following reasons:

· Regulatory risk: Each of the short-listed alternatives is expected to receive approval from the MECP.
· Natural Environmental Considerations: This primary criterium normally includes the following secondary

criteria: minimize air emissions and minimize residual impacts.  There is negligible differentiation between the
short-listed alternatives for these criteria.

The secondary criteria listed below were also considered for evaluation purposes, however they were not
included since there is negligible differentiation between the short-listed alternatives for these criteria and there
was a preference for secondary criteria that have considerable differences between the various alternatives.

· Water Quality (applicable to the disinfection alternatives only)

o Minimize disinfection by-products – The target free chlorine residual leaving the plant will be identical at 1.0
mg/L minimum (average of 1.5 mg/L) regardless of the preferred disinfection alternative.

o Flexibility for future objectives including taste and odour control and removal of emerging contaminants –
The Town has had no complaints for taste and odour control and there are currently no concerns of
emerging contaminants.  As a result, the Town prefers that the UV disinfection system (if chosen as the
preferred alternative) be installed for disinfection only with no provision for future UV oxidation.  If future UV
oxidation is required, the Town will then review the replacement of the UV disinfection system with a UV
oxidation system.

· Technical Considerations (applicable to the membrane and disinfection alternatives)

o Compatibility with existing systems and site – Only alternatives that are compatible with the existing
systems and site were short listed.

o Flexibility for expansion (future phases) – All alternatives considered can meet ultimate flows.
o Proven track record – All alternatives considered have a proven track record.
o Safety requirements – All alternatives considered are safe.

· Social Considerations (applicable to the membrane and disinfection alternatives)
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o Minimize noise (during operation) – There are no noise differences between the short-listed alternatives.
o Minimize odour (during operation) – There are no odour differences between the short-listed alternatives.

7.3 Technical Evaluation
The detailed technical evaluation process applied herein follows the evaluation methodology explained in Section
7.2.

The evaluation methodology compares the features of each short-listed alternative, relative to each other.  Each
short-listed alternative has been assigned a technical score out of 10 for each evaluation criteria.  The assigned
score represents how well the specific alternative meets the criterion under consideration - the higher the ability to
perform or meet the criterion, the higher the score assigned.  The short-listed alternative with the highest score
suggests that it provides the most “benefits” to this project.

A summary of the technical scoring for the short-listed alternatives are provided at the following locations:

· Membrane Alternatives: Table 26 and graphically represented in Figure 26.
· Disinfection Alternatives: Table 27 and graphically represented in Figure 27

Details of the complete evaluation of the short-listed alternatives, as well as the rationale upon which the scores
have been relatively assigned, are presented in Appendix A.  The individual scores for each short-listed
alternative were determined by the Town of Collingwood and the Ainley/AECOM project team.

Table 26 Summary of Technical Scores for Membrane Alternatives

Option Alternative Description
Total

Technical
Score

Technical
Ranking

1 Maintain Existing ZW500 Membrane Building Capacity with Minor Retrofit of ZW500d
Trains and Construct New Membrane Building 52.8 4

2.1 Complete Major Retrofit with New Membranes within Existing ZW500 Membrane
Building - With 2 Remaining ZW500d Trains 56.0 3

2.2 Complete Major Retrofit with New Membranes within Existing ZW500 Membrane
Building - With 0 Remaining ZW500d Trains 67.6 2

3 Repurpose Existing ZW500 Membrane Building and Construct New Membrane Building 79.8 1

Table 27 Summary of Technical Scores for Disinfection Alternatives

Option Alternative Description
Total

Technical
Score

Technical
Ranking

4 Chlorinate in New CT Chambers 49.0 2
5 Practice UV Disinfection and Chlorinate in New CT Chambers 74.0 1
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Figure 26 Technical Scoring Results for Membrane Alternatives

Figure 27 Technical Evaluation Scoring Results for Disinfection Alternatives
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8. Cost Evaluation of Short-Listed Alternatives
8.1 Cost Assumptions
The following general assumptions were made for the short-listed alternatives:

· A US$ conversion rate of US$1 = CDN$1.30 was assumed.  This can change by the time the contract is
tendered.

· Estimates of probable capital costs have been developed based on prices obtained from suppliers and from
data in AECOM’s possession from projects of similar nature and scope.  However, the cost estimates
presented in this report may be significantly affected by a number of factors that cannot be readily forecasted.
This includes volume of work in hand or in prospect for contractors or suppliers at the time of the tender calls,
future labour contract settlements, inflation and market escalation, amongst others.  For this reason, the
actual costs may be different from those presented in this report.

· For the purpose of a relative economic evaluation amongst all short-listed alternatives under consideration, it
should be highlighted that costs for all alternatives were calculated under the same assumptions and
rationale. Should prices change over time, the changes would apply proportionally for all short-listed
alternatives and the results of the comparative cost evaluation would remain unaltered.

· Operation and maintenance costs for comparing short-listed alternatives in this evaluation assume the
following:
o Chlorine gas costs = $3.03/kg
o 12% Sodium hypochlorite costs = $0.47/L
o 50% Citric acid costs = $1.10/L
o 50% Sodium hydroxide costs = $0.94/L
o 38% Sodium bisulphite costs = $0.31/L
o 12% Hydrochloric Acid = $0.45/L
o Power costs = $0.151/kW.h
o Full time employee (FTE) (operator or millwright) = $100/hr
o Annual equipment maintenance = 3% of equipment costs

· All taxes (including the 13% HST) have been excluded.
· Life cycle costs have been estimated based on the following:

o Phase 1 works will be completed by 2024.
o Ultimate works will be completed by 2044 (understanding that the Town would most likely stage the

works between Phase 1 flows and ultimate flows).  2044 was used instead of 2038 for the following
reasons:

o The intake PTTW is the limiting factor.  The final membrane system design may allow for the
instantaneous raw water flowrate to allow for flows up to 2044 projections.

o 2044 allows for two membrane replacement cycles.
o An annual inflation rate of 3.0% and an annual interest rate of 5.5% will be assumed to give a

market/discount rate of 2.5%.
o A net present value analysis will be conducted based on above and a 30-year operation and maintenance

period at average day flows between 2024 and 2054 allowing for at least two membrane replacement
from the 2024 expansion and then one membrane replacement for the 2044 expansion.

· For the disinfection alternatives, the capital, operating and net present value for the chlorine dosing
equipment (not the CT chambers) will be ignored since they would have identical costs for both chlorine only
(option 4) and UV/chlorine (option 5) since the CT chambers would have been designed given an identical
free chlorine residual.  So only the capital costs associated with the CT chambers will be considered
regarding the chlorine portion of the evaluation.
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8.2 Alternative Estimates
Table 28 and Table 29 summarize the capital and operating cost estimates and net present value for the short-
listed membrane and disinfection alternatives, respectively.

Table 28 Capital and Operating Cost Estimates and NPV for Short-Listed Membrane Alternatives

Option Alternative Description Capital
Costs ($M)

Operating
Costs ($M)

Net Present
Value ($M)

1 Maintain Existing ZW500 Membrane Building Capacity with Minor
Retrofit of ZW500d Trains and Construct New Membrane Building $55.1 $22.6 $77.6

2.1 Complete Major Retrofit with New Membranes within Existing ZW500
Membrane Building - With 2 Remaining ZW500d Trains $46.6 $14.7 $61.3

2.2 Complete Major Retrofit with New Membranes within Existing ZW500
Membrane Building - With 0 Remaining ZW500d Trains $40.7 $10.8 $51.6

3 Repurpose Existing ZW500 Membrane Building and Construct New
Membrane Building $39.1 $9.6 $48.6

Table 29 Capital and Operating Cost Estimates and NPV for Short-Listed Disinfection Alternatives

Option Alternative Description Capital
Costs ($M)

Operating
Costs ($M)

Net Present
Value ($M)

4 Chlorinate in New CT Chambers $9.2 $0.06 $9.3
5 Practice UV Disinfection and Chlorinate in New CT Chambers $6.1 $0.86 $7.0

9. Cost-Benefit Analysis Results
9.1 Overview
The Cost-Benefit analysis is a value analysis tool that provides an alternative means to include costs in the
evaluation process.  The Cost-Benefit analysis is carried out as follows:

· Total technical score obtained for each short-listed alternative, as presented in Section 7.3, are carried
forward.

· The calculated net present value (NPV) for each short-listed alternative has been presented in Section 8.2
with a cost score calculated based on the weightings of a technical versus cost rating of 70% to 30%, which
provides a greater emphasis on technical features, rather than costs.

· The cost score is added to the technical score to result in a Total Score with the highest score being the
preferred alternative.

9.2 Cost-Benefit Analysis
The results of the Cost-Benefit analysis for the membrane alternatives are shown in Table 30 and plotted in
Figure 28. Similarly, the results for the disinfection alternatives are shown in Table 31 and plotted in Figure 29.
The detailed technical evaluation scoring and results are shown in Appendix A.  As shown, the following
alternatives had the highest Cost-Benefit Analysis scores:

· Membrane Alternative: Repurpose Existing ZW500 Membrane Building and Construct New Membrane
Building.

· Disinfection Alternative: Practice UV Disinfection and Chlorinate in New CT Chambers



AECOM Town of Collingwood Alternatives Selection
Technical Memorandum

TM-2020-04-08 Raymond Barker WTP Alternatives Selection TM Rev.7 - 60609900.Docx 57

Table 30 Cost-Benefit Analysis for Membrane Alternatives

Option Description

Scenario No.1 (Original Weighting)
Net

Present
Value ($M)

Cost Score
(Points out of

100)

Technical Score
(Points out of

100)

Total
Score

Overall
Ranking

1
Maintain Existing ZW500 Membrane Building
Capacity with Minor Retrofit of ZW500d Trains
and Construct New Membrane Building

$77.6 62.7 52.8 55.8 4

2.1
Complete Major Retrofit with New Membranes
within Existing ZW500 Membrane Building - With
2 Remaining ZW500d Trains

$61.3 79.4 56.0 63.0 3

2.2
Complete Major Retrofit with New Membranes
within Existing ZW500 Membrane Building - With
0 Remaining ZW500d Trains

$51.6 94.4 67.6 75.6 2

3 Repurpose Existing ZW500 Membrane Building
and Construct New Membrane Building $48.6 100.0 79.8 85.9 1

Notes:
1. Sample calculation is shown below for Option 2.1:

Cost Score = Lowest Option NPV x 100%                       Total Score = (Cost Score x 30%) + (Technical Score x 70%)
                        Option 2.1 NPV                                                               = (79.4 x 30%) + (56.0 x 70%)
                    = $48.6M x 100%                                                                 = 23.8 + 39.2
                       $61.3M                                                                              = 63.0
                    = 79.4

Table 31 Cost-Benefit Analysis for Disinfection Alternatives

Option Description

Scenario No.1 (Original Weighting)

Net Present
Value ($M)

Cost Score
(Points out of

100)

Technical
Score

(Points out of
100)

Total
Score

Overall
Ranking

4 Chlorinate in New CT Chambers $9.3 75.2 49.0 56.9 2

5 Practice UV Disinfection and Chlorinate in
New CT Chambers $7.0 100.0 74.0 81.8 1

Notes:
1. Sample calculation is shown below for Option 4:

Cost Score = Lowest Option NPV x 100%                       Total Score = (Cost Score x 30%) + (Technical Score x 70%)
                        Option 5 NPV                                                                  = (75.2 x 30%) + (49.0 x 70%)
                    = $7.0M x 100%                                                                   = 22.6 + 34.3
                       $9.3M                                                                                = 56.9
                    = 75.2
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Figure 28 Cost-Benefit Analysis Results for Membrane Alternatives

Figure 29 Cost-Benefit Analysis Results for Disinfection Alternatives
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10. Sensitivity Analysis
10.1 Overview
The decision model incorporated a sensitivity analysis exercise that helps examine the overall Benefit-to-Cost
ratio results based on different criteria weightings.  This analysis helps us to understand whether the short-listed
alternative with the highest Benefit-to-Cost ratio remains the highest scoring alternative when criteria weighting
factors are altered.

The model was run for an additional scenario that had different technical and cost weighting factors. This allowed
the project team to observe whether the changes had an effect on the original results and also indicates whether
the preferred option favours one set of criteria over the other. The technical criteria weighs are explained in detail
in Section 10.2 below.

10.2 Sensitivity Analysis Results based on Different Evaluation Criteria
Weights
The original and modified weighting scenarios for the short-listed alternative sensitivity analysis are described in
Table 32 for the membrane alternatives and Table 33 for the disinfection alternatives.

Table 32 Technical Criteria Weights for Sensitivity Analysis – Membrane Alternatives

Primary Criteria Secondary Criteria

Scenario 1
(Original Weighting)

Scenario 2
(Modified Weighting)

Primary
Criteria
Weight

Secondary
Criteria
Relative
Weight

Absolute
Weighting

Primary
Criteria
Weight

Secondary
Criteria
Relative
Weight

Absolute
Weighting

Technical
Considerations

Operation and
maintenance
requirements, including
process complexity 80

50 40
65

53.8 35

Ease of implementation
(construction schedule) 30 24 38.5 25

Process robustness 20 16 7.7 5

Social
Considerations

Minimize footprint and
site impacts
/architectural
aesthetics (plant
appearance)

20
70 14

35
71.4 25

Minimize truck traffic
(during construction
and operation)

30 6 28.6 10
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Table 33 Technical Criteria Weights for Sensitivity Analysis – Disinfection Alternatives

Primary Criteria Secondary Criteria

Scenario 1
(Original Weighting)

Scenario 2
(Modified Weighting)

Primary
Criteria
Weight

Secondary
Criteria
Relative
Weight

Absolute
Weighting Primary

Criteria
Weight

Secondary
Criteria
Relative
Weight

Absolute
Weighting

Water Quality Pathogen control 35 100.0 35 25 100.0 25

Technical
Considerations

Operation and
maintenance
requirements, including
process complexity

50

50.0 25

45

66.7 30

Ease of implementation
(construction schedule) 30.0 15 22.2 10

Process robustness
(multi-barrier
treatment)

20.0 10 11.1 5

Social
Considerations

Minimize footprint and
site impacts
/architectural
aesthetics (plant
appearance) 15

66.7 10

30

66.7 20

Minimize truck traffic
(during construction
and operation)

33.3 5 33.3 10

The modified weights for Scenario No. 2 were applied to the technical scores, presented in Section 7.3. The NPV
calculated for the short-listed alternatives, as shown in Section 8.2, were used for the calculation of the revised
Benefit-to-Cost ratio. The overall scores for Scenario No. 2 were calculated based on 50% of the weight
given to technical aspects and 50% based on cost.
Recall that the Cost-Benefit analysis in Section 9.2 was performed using Scenario No. 1 (original weighting)
based on an overall weigh of 70% for technical criteria and 30% for cost based on the net present value of the
different alternatives. The results for Scenario No. 2 in addition to those obtained for Scenario No.1 are presented
in Table 34 and Figure 30 for the membrane alternatives, and Table 35 and Figure 31 for the disinfection
alternatives.
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Table 34 Sensitivity Analysis Results – Benefits-to-Cost Ratio Results – Membrane Alternatives

Option Description

Net
Present
Value
($M)

Scenario No.1 (Original Weighting) Scenario No.2 (Modified Weighting)
Cost

Score
(Points
out of
100)

Technical
Score

(Points
out of
100)

Total
Score

Overall
Ranking

Cost
Score

(Points
out of
100)

Technical
Score

(Points
out of
100)

Total
Score

Overall
Ranking

1

Maintain Existing
ZW500 Membrane
Building Capacity with
Minor Retrofit of
ZW500d Trains and
Construct New
Membrane Building

$77.6 62.7 52.8 55.8 4 62.7 47.0 54.8 4

2.1

Complete Major
Retrofit with New
Membranes within
Existing ZW500
Membrane Building -
With 2 Remaining
ZW500d Trains

$61.3 79.4 56.0 63.0 3 79.4 57.0 68.2 3

2.2

Complete Major
Retrofit with New
Membranes within
Existing ZW500
Membrane Building -
With 0 Remaining
ZW500d Trains

$51.6 94.4 67.6 75.6 2 94.4 72.0 83.2 2

3

Repurpose Existing
ZW500 Membrane
Building and
Construct New
Membrane Building

$48.6 100.0 79.8 85.9 1 100.0 79.5 89.8 1

Table 35 Sensitivity Analysis Results – Benefits-to-Cost Ratio Results – Disinfection Alternatives

Option Description

Net
Present
Value
($M)

Scenario No.1 (Original Weighting) Scenario No.2 (Modified Weighting)
Cost
Score

(Points
out of
100)

Technical Score
(Points out of

100)

Total
Score

Overall
Ranking

Cost
Score

(Points
out of
100)

Technical
Score

(Points out
of 100)

Total
Score

Overall
Ranking

4 Chlorinate in
New CT
Chambers

$9.3 75.2 49.0 56.9 2 75.2 57.0 66.1 2

5 Practice UV
Disinfection
and Chlorinate
in New CT
Chambers

$7.0 100.0 74.0 81.8 1 100.0 67.5 83.8 1
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Figure 30 Sensitivity Analysis Results for Membrane Alternatives

Figure 31 Sensitivity Analysis Results for Disinfection Alternatives
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From the results of the sensitivity analysis exercise, the following alternatives had the highest cost-benefit
analysis scores:

· Membrane Alternative: Repurpose Existing ZW500 Membrane Building and Construct New Membrane
Building

· Disinfection Alternative: Practice UV Disinfection and Chlorinate in New CT Chambers

11. Preferred Alternatives
Given the Cost-Benefit analysis in Sections 9.2 and 10.2 (sensitivity analysis), AECOM recommends the following
updates to the membrane (Table 36) and disinfection (Table 37) systems to achieve the Phase 1 and ultimate
flow requirements. It is important to note that the recommended option will not require additional temporary units
of any sort to be in place during construction, maintaining plant capacity through appropriate provisions outlined
during the staging phase.

Table 36 Membrane Upgrades to Achieve the Phase 1 and Ultimate Flow Requirements

Equipment Net Flowrate
Requirements Recommended Upgrades Firm Capacity

Membranes Phase 1
51,871 m3/d

· Abandon existing ZW500 trains.
· Repurpose the ZW500 membrane building as the new

administration building.
· Construct new two-storey membrane building sized for ultimate

flows with membranes installed to achieve Phase 1 net capacity
only.

· Install chemical systems for entire plant within this new building.
These include sodium hypochlorite, citric acid, sodium bisulphite,
hydrochloric acid, and sodium hydroxide.

-

Ultimate
101,069 m3/d

· Install new membranes within membrane building constructed as
part of Phase 1.

-
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Table 37 Disinfection Upgrades to Achieve the Phase 1 and Ultimate Flow Requirements

Equipment Net Flowrate
Requirements Recommended Upgrades Firm

Capacity

Disinfection Phase 1
51,871 m3/d

· Install minimum two UV reactors (1 duty, 1 standby) for 0.5-log Giardia
inactivation, each UV reactor sized for a minimum diameter of 600 mm.  The
UV reactors can be located within a UV building on top of the new CT
chambers discussed below. Estimated footprint of UV building is 16mx10m.

· Install one CT chamber for 4-log virus inactivation sized for a minimum
effective storage volume of 808 m3 with baffles to provide a minimum baffling
factor (T10/T) of 0.7.  Given a side water depth (SWD) of 3.15m, this requires
a footprint of 273m2 (assuming 6% footprint to be occupied by baffles), with
one possible dimension being 13mx21m.  The ideal location of this new CT
chamber will be to the north of the ZW500 membrane building to minimize the
length of outlet pipe to the existing CT chambers and HLWW mentioned
below.

· Use existing CT chambers for high lift pump equalization by hydraulically
connecting these chambers to the existing HLWW by cutting openings in the
walls between both tanks at the CT chambers finished floor elevation.  This
will result in the required 15 minutes high lift pump equalization volume given
ultimate net flows of 101,069 m3/d at the current SWD of 4.45m of the HLWW
(with 1.5m high lift pump suction pipe submergence excluded from the
operating volume calculations).  At Phase 1 flows of 51,871 m3/d, the high lift
pump equalization will be 29 minutes.

-

Ultimate
101,069 m3/d

· Install 3rd duty UV reactor (if needed, depending on UV reactor size installed
in Phase 1) for 0.5-log Giardia inactivation.

· Install another CT chamber identical to that in Phase 1.

-

Figure 32 presents the proposed new treatment train resulting from the recommended upgrades and the Cost-
Benefit analysis. Similarly, Figure 33 shows a conceptual layout of the preferred alternatives and required
upgrades to meet Phase 1 and ultimate flows.  During detailed design, there will be opportunities to optimize the
layout for both phases.

Figure 32 Recommended New Treatment Train for the Raymond A. Barker WTP
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Phase 1 Ultimate

Figure 33 Preferred Alternatives and Required Upgrades to Meet Phase 1 and Ultimate Flows
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12. Conceptual Design
The upgrades proposed for the Raymond A. Barker WTP will bring changes to the exterior look of the property,
which in turn influences the experience of the community living in the surrounding areas. The following figures show
the existing infrastructure and the optional concept proposed to achieve ultimate flows side by side from different
views for comparison purposes.  Figure 34 is a north aerial view of the site to display the full extent of the expansion
of the plant.  Figure 35 and Figure 36 show the visual impact of the proposed upgrades to residents living in houses
on Raglan Street, and the condominiums adjacent to the property, respectively.

Existing Optional Concept
Figure 34 North Aerial View of the Existing Infrastructure and Optional Concept to Achieve Ultimate Flows

Existing Optional Concept
Figure 35 Raglan Street View of the Existing Infrastructure and Optional Concept to Achieve Ultimate Flows

Existing Optional Concept
Figure 36 Condo Top Floor View of the Existing Infrastructure and Optional Concept to Achieve Ultimate

Flows



AECOM Town of Collingwood Alternatives Selection
Technical Memorandum

TM-2020-04-08 Raymond Barker WTP Alternatives Selection TM Rev.7 - 60609900.Docx 67

13. Opinion of Costs
Table 38 shows the opinion of costs in for the preferred upgrades to meet Phase 1 and ultimate flows regarding
capital cost. The costs are based on Phase 1 upgrades occurring initially followed by the ultimate upgrades.

Table 38 Opinion of Capital Costs for Preferred Upgrades to Meet Phase 1 and Ultimate Flows

Parameter

Opinion of Cost

Phase 1
Upgrades

Ultimate
Upgrades

2024 2044
Intake $0 $0
Low Lift Pumping Station and Micro-screening $4,308,531 $694,887
Industrial Pumping $930,329 $0
Membranes $20,831,566 $5,084,671
Disinfection $2,938,445 $1,588,453
High Lift Pump Equalization $250,000 $0
High Lift Pumping $560,388 $2,646,000
Chlorine Gas System $738,370 $20,250
Chemical Systems (separate to membrane systems) $494,613 $0
Residue Management $1,102,508 $0
Sanitary Sewage Transfer Systems $481,457 $0
Site Electrical $540,000 $0
Standby Power $1,563,750 $1,073,250
SCADA $877,500 $0
Building Services $1,644,500 $0
Site Services $550,000 $75,000

Sub-total (A) $37,811,957 $11,182,511
Division 1 - General Requirements (6%) $2,268,717 $670,951
Contractor Profit (8%) $3,024,957 $894,601

Sub-total (B) $43,105,631 $12,748,062
Provisional and Cash Allowances (2%) $862,113 $254,961
Construction Contingency (10%) $4,310,563 $1,274,806

Sub-total (C) $48,278,307 $14,277,830
Overall Level of Accuracy (20%) $9,655,661 $2,855,566

Total Excluding HST and Engineering (2020$) (D) $57,933,968 $17,133,396

Engineering fees are shown separately in Table 39. Additionally, Table 40 has been included to summarize the total
opinion of cost for capital and engineering fees for the project.

Table 39 Engineering Fees Estimate

Parameter

Opinion of Cost

Phase 1 Upgrades Ultimate Upgrades

2024 2044
Design and Contract Administration (12% of capital costs) $6,952,076 $2,056,007
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Table 40 Opinion of Cost for Capital and Engineering Fees

Parameter

Opinion of Cost
Phase 1

Upgrades
Ultimate

Upgrades
2024 2044

Capital and Engineering Excluding HST (2020$) $64,886,045 $19,189,403
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Appendix A
Detailed Technical Evaluation Scoring

and Results
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Table A1 Detailed Technical Evaluation Scoring and Results for Membrane Alternatives

Option

Technical Consideration Social Considerations

Total
Score Rank

Operation and Maintenance
Requirements, Including Process

Complexity

Ease of Implementation (Construction
Schedule) Process Robustness

Minimize Footprint and Site Impacts
/Architectural Aesthetics (Plant

Appearance)

Minimize Truck Traffic (During
Construction and Operation)

RATIONALE
SCORE

OUT
OF 10

WEIGHTED
SCORE RATIONALE

SCORE
OUT

OF 10

WEIGHTED
SCORE RATIONALE

SCORE
OUT

OF 10

WEIGHTED
SCORE RATIONALE

SCORE
OUT

OF 10

WEIGHTED
SCORE RATIONALE

SCORE
OUT

OF 10

WEIGHTED
SCORE

TOTAL WEIGHT 40 24 16 14 6 100
1 Maintain

Existing ZW500
Membrane
Building
Capacity with
Minor Retrofit of
ZW500d Trains
and Construct
New Membrane
Building

Complexity is the
highest because it
requires two
membrane
systems in two
separate buildings
with double the
amount of
equipment to be
monitored and
maintained over
time.

3 12.0 This option allows a new
membrane building to be
constructed prior to retrofit
of the existing membrane
building to minimize plant
downtime.

The membrane
infrastructure/ equipment
for the existing ZW500
membranes will be
upgraded in addition to
construction of the new
membrane building.

A new administration
building can be combined
with the new membrane
building.

7 16.8 Two separate membrane
buildings exist allowing one
building to be out-of-service
while the other building is
able to continue producing
water.  However, the intent
is to design the membrane
systems with multiple tanks
(including a redundant tank)
and standby equipment,
such that the impact of one
tank/equipment being out-
of-service is not significant.

10 16.0 Involves the
construction of a new
ancillary building for
the existing ZW500
membranes between
the existing ZW500
membrane building
and the raw water
building; and, a new
building for the new
membranes as well as
administration facilities
east of the raw water
building.

This option will have
the largest new
building footprint east
of the existing raw
water building which
will be observed by
pedestrians traveling
along the shoreline.

4 5.6 During construction,
requires most
excavation followed by
trucking off-site and
trucking of materials to
site for new buildings
(ancillary building for
existing ZW500
membrane system,
and new membrane
and administration
buildings).

ZW500 membrane
system will require
more chemicals (and
thus deliveries) than
newer membrane
systems given larger
tanks and lesser
capacity per
membrane footprint.

4 2.4 52.8 4

2.1 Complete Major
Retrofit with
New Membranes
within Existing
ZW500
Membrane
Building - With 2
Remaining
ZW500d Trains

Process
complexity will be
higher than
Options 2.2 and 3
because it will
have two
membrane
systems in
operation.
However, both
membrane
systems will be
within the same
building.

Given the retrofit
within the existing
membrane
building,
clearances around
some equipment
will be less than a
greenfield building.

5 20.0 Major retrofits in the
existing membrane
building means that
renting a membrane trailer
during construction is
necessary.

Keeping two ZW500d
trains will result in less
modifications to the
existing infrastructure but
will require construction
within the building in the
future when additional
plant capacity is required
beyond a certain capacity
between Phase 1 and
ultimate. Moreover, the
membrane infrastructure/
equipment for the existing
ZW500 membranes will be
upgraded.

A new administration
building will need to be

3 7.2 Two separate membrane
systems exist allowing one
system to be out-of-service
while the other system is
able to continue producing
water (but potentially at
significant less flowrate if
the new system is out-of-
service).  However, the
intent is to design the
membrane systems with
multiple tanks (including a
redundant tank) and
standby equipment, such
that the impact of one
tank/equipment being out-
of-service is not significant.

8 12.8 Involves the
construction of a new
ancillary building for
the existing ZW500
membranes and new
membranes between
the existing ZW500
membrane building
and the raw water
building; and, a new
building for
administration facilities
potentially east of the
raw water building.

The new ancillary
building will be larger
than that for option 2.2
since ancillary
equipment for two
types of membranes
will be required.

The new
administration building

8 11.2 Compared to Option
2.2, during
construction, requires
slightly more
excavation followed by
trucking off-site and
trucking of materials to
site for new buildings
(ancillary building for
existing ZW500
membrane system and
new membrane
system, and new
administration
building).

ZW500 membrane
system will require
more chemicals (and
thus deliveries) than
newer membrane
systems given larger
tanks and lesser
capacity per
membrane footprint.

8 4.8 56.0 3
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Option

Technical Consideration Social Considerations

Total
Score Rank

Operation and Maintenance
Requirements, Including Process

Complexity

Ease of Implementation (Construction
Schedule) Process Robustness

Minimize Footprint and Site Impacts
/Architectural Aesthetics (Plant

Appearance)

Minimize Truck Traffic (During
Construction and Operation)

RATIONALE
SCORE

OUT
OF 10

WEIGHTED
SCORE RATIONALE

SCORE
OUT

OF 10

WEIGHTED
SCORE RATIONALE

SCORE
OUT

OF 10

WEIGHTED
SCORE RATIONALE

SCORE
OUT

OF 10

WEIGHTED
SCORE RATIONALE

SCORE
OUT

OF 10

WEIGHTED
SCORE

TOTAL WEIGHT 40 24 16 14 6 100
constructed separate to
the new membrane
ancillary building.

east of the raw water
building will be smaller
than the new
membrane building in
options 1 and 3.

2.2 Complete Major
Retrofit with
New Membranes
within Existing
ZW500
Membrane
Building - With 0
Remaining
ZW500d Trains

Process
complexity will be
minimized by
having a single
type of membrane
system in one
building.

However, given
the retrofit within
the existing
membrane
building,
clearances around
some equipment
will be less than a
greenfield building.

8 32.0 Major retrofits in the
existing membrane
building means that
renting a membrane trailer
during construction is
necessary.

Complete renovation of all
membrane trains results in
more construction during
Phase 1 in comparison to
Option 2.1. However, with
upgrades of the existing
ZW500d trains
infrastructure/ equipment
not being required, this will
reduce the construction
schedule compared to
Option 2.1.

A new administration
building will need to be
constructed separate to
the new membrane
ancillary building.

4 9.6 Only one membrane system
exists such that the entire
plant will be offline if the
membrane system is out-of-
service.     However, the
intent is to design the
membrane system with
multiple tanks (including a
redundant tank) and
standby equipment, such
that the impact of one
tank/equipment being out-
of-service is not significant.

5 8.0 Involves the
construction of a new
ancillary building for
the new membranes
between the existing
ZW500 membrane
building and the raw
water building; and, a
new building for
administration facilities
potentially east of the
raw water building.

The new ancillary
building will be smaller
than that for option 2.1
since ancillary
equipment for one type
of membranes will be
required.

The new
administration building
east of the raw water
building will be smaller
than the new
membrane building in
options 1 and 3.

9 12.6 During construction,
requires the least
excavation than the
other options, followed
by trucking off-site and
trucking of materials to
site for new buildings
(ancillary building for
new membrane
system, and new
administration
building).

With one membrane
system in operation at
a high capacity per
membrane, this option
may have similar
chemical deliveries to
that of Option 3.

9 5.4 67.6 2

3 Repurposing
Existing ZW500
Membrane
Building and
Construct New
Membrane
Building

Having a single
membrane system
in one building
minimizes process
complexity.

Moreover, with a
greenfield building,
there will be more
clearances
allowance for all
equipment.

10 40.0 This option allows a new
membrane building to be
constructed with negligible
impacts to plant
operations.

This option also requires
only one membrane
system to be installed and
commissioned.

The existing ZW500d
membrane building can be
retrofitted into an
administration building.

8 19.2 Only one membrane system
exists such that the entire
plant will be offline if the
membrane system is out-of-
service.     However, the
intent is to design the
membrane system with
multiple tanks (including a
redundant tank) and
standby equipment, such
that the impact of one
tank/equipment being out-
of-service is not significant.

5 8.0 Involves the
construction of a new
membrane building
east of the raw water
building, with retrofit of
the existing ZW500
membrane building
with administration
facilities.

Unlike above options,
this option requires no
new ancillary building
to be constructed
between the existing
ZW500 membrane
building and the raw

6 8.4 During construction,
requires more
excavation than
Options 2.1 and 2.2,
followed by trucking
off-site and trucking of
materials to site for
new membrane
building (and materials
for existing ZW500
membrane building
repurpose).

With one membrane
system in operation at
a high capacity per
membrane, this option

7 4.2 79.8 1
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Option

Technical Consideration Social Considerations

Total
Score Rank

Operation and Maintenance
Requirements, Including Process

Complexity

Ease of Implementation (Construction
Schedule) Process Robustness

Minimize Footprint and Site Impacts
/Architectural Aesthetics (Plant

Appearance)

Minimize Truck Traffic (During
Construction and Operation)

RATIONALE
SCORE

OUT
OF 10

WEIGHTED
SCORE RATIONALE

SCORE
OUT

OF 10

WEIGHTED
SCORE RATIONALE

SCORE
OUT

OF 10

WEIGHTED
SCORE RATIONALE

SCORE
OUT

OF 10

WEIGHTED
SCORE RATIONALE

SCORE
OUT

OF 10

WEIGHTED
SCORE

TOTAL WEIGHT 40 24 16 14 6 100
water building (since
no membranes will be
remaining within the
existing ZW500
membrane building).
The large new
membrane building will
be observed by
pedestrians traveling
along the shoreline.

may have similar
chemical deliveries to
that of Option 2.2.
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Table A2 Detailed Technical Evaluation Scoring and Results for Disinfection Alternatives

Option

Water Quality Technical Consideration Social Considerations

Total
Score Rank

Pathogen Control
Operation and Maintenance

Requirements, Including Process
Complexity

Ease of Implementation (Construction
Schedule)

Process Robustness (Multi-barrier
Treatment)

Minimize Footprint and Site
Impacts /Architectural Aesthetics

(Plant Appearance)

Minimize Truck Traffic (During
Construction and Operation)

RATIONALE
SCORE

OUT
OF 10

WEIGHTED
SCORE RATIONALE

SCORE
OUT

OF 10

WEIGHTED
SCORE RATIONALE

SCORE
OUT

OF 10

WEIGHTED
SCORE RATIONALE

SCORE
OUT

OF 10

WEIGHTED
SCORE RATIONALE

SCORE
OUT

OF 10

WEIGHTED
SCORE RATIONALE

SCORE
OUT

OF 10

WEIGHTED
SCORE

TOTAL
WEIGHT 35 25 15 10 10 5 100

4 Chlorinate
in New CT
Chambers

Very effective
against bacteria
and viruses. Less
effective against
Giardia cysts than
UV disinfection.
Almost completely
ineffective against
Cryptosporidium
oocysts.

2 7.0 Currently in
place at the
plant, so the
operators have
familiarity with
process.
Larger tank to
maintain than
that below.

9 22.5 Requires large
3,353 m3 (1200 m2

footprint) tank to
construct after
excavation/rock
drilling thus
requiring a longer
construction
schedule.

4 6.0 Compared to
option below, this
option has no multi-
barrier approach.
However, it has
less components to
operate/fail with
using UV.

4 4.0 Requires a
larger tank to
be constructed
on-site.
However, most
of the tank will
be below
grade.

8 8.0 During
construction,
requires more
excavation/rock
drilling followed
by trucking off-
site and trucking
of concrete to
site.

3 1.5 49.0 2

5 Practice UV
Disinfection
and
Chlorinate
in New CT
Chambers

Very effective
against Giardia
cysts and
Cryptosporidium
oocysts. Virus
inactivation and
secondary
disinfection is
obtained through
chlorination post
UV disinfection.

10 35.0 Added
maintenance
and
replacement of
the UV lamps
and associated
UV
components.
Adds further
complexity to
the treatment
process
despite being
relatively
simple.
Smaller tank to
maintain than
that above.

4 10.0 Requires much
smaller 808 m3

(273 m2 footprint)
tank to construct
after
excavation/rock
drilling. However,
requires a UV
building to be
constructed, which
will be above
grade and have a
footprint of
approximately
16mx10m.  This
will result in a
much lesser
construction
schedule.

7 10.5 UV provides
additional
disinfection of
Cryptosporidium
not provided by
chlorine only.
Moreover, UV can
provide additional
Giardia disinfection
credits by simply
turning up the lamp
power. However, it
has more
components to
operate/fail with
using UV than
chlorine only.

9 9.0 Requires a
smaller tank to
be constructed
on-site.
However, a
small
superstructure
is required to
house the new
UV units.

6 6.0 During
construction,
requires less
excavation/rock
drilling followed
by trucking off-
site and trucking
of concrete to
site.

During operation,
requires delivery/
removal of UV
lamps and other
UV components
to/from site.
However, the
frequency is
minimal
(annually).

7 3.5 74.0 1
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Appendix B
Distribution System Analysis



Collingwood Raymond A.
Baker WTP:
System Analysis
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Existing Pumps

Supply Zone
Supplied # Units Pump Type Rated Flow

(L/s)

Firm
Capacity

(L/s)

Rated Head
(m) HGL (m) Drive Type

Raymond A.
Baker

Zone 1

2 vertical
turbine 138.6

333.9

55

227

variable
speed

1
vertical
turbine

(standby)
138.6 55 constant

speed

1
vertical
turbine
(jockey)

56.7 37 variable
speed

Regional
Transmission 3 vertical

turbine 136.1 272.2 55 222 variable
speed
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§ Determined losses out of pump station from 1st principles
§ Determined system losses in model

Pump & System Curve Analysis
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§ Pump station losses were calculated from 1st principles:
• Based on existing process piping from record drawing

• PS losses were kept constant at flows greater than firm capacity, since it was assumed
discharge piping upgrades would be designed in the future to avoid unrealistic higher losses

§ System losses were determined in the model
• Existing 400mm & 350mm PS discharge piping is in the model for the distribution system connection

for both System and Regional PL based

• The model provides a conservative estimate of losses since there are low C-factors on many existing
pipes specifically near the WTP that will be investigated in future model calibration efforts.

Pump & System Curve Analysis
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Scenario Development – Zone 1

Zone 1 Pumps – Scenarios:
§ Existing

• 2016 ADD

• 2016 MDD

§ Future
• 2032 (Planned) ADD

• 2044 (Planned Potential) ADD

• 2044 (Planned Potential) MDD

• 2044 (Planned Potential) MDD + downtown fire (189L/s at Hurontario and 1st)

§ Future Redundancy
• 2032 and 2044 with Carmichael PS pumping to Z1E and Z1W

• Was not found to have significant impact on system curve

Model run under specified demand and planning
horizon conditions. Pumps were run at a range
of flows
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Existing (2016)

R.A.B. WTP

To New Tec.
Bob Davey PS

Carmichael PS

ET
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Planned (2032)

R.A.B. WTP

To New Tec.
Bob Davey PS

Carmichael PS

New
ET

Planned

Stewart
Rd. PS
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Potential (2044)

R.A.B. WTP

To New Tec.
Bob Davey PS

Carmichael PS

New
ET

Potential

Stewart
Rd. PS
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Zone 1 – Static Pressure

Tank Bottom Elevation (m
AMSL)

Typical Water
Level (m)

Min Water
Level (m) Max Water Level (m) Typical Water Elevation

(m AMSL)
Min Water Elevation

(m AMSL)
Max Water Elevation

(m AMSL)

R.A.B. Clearwell 173.2 4.0 1.0 5.0 177.2 174.2 178.1

Collingwood ET 219.9 5.5 5.0 7.3 225.4 224.9 227.2

Future Zone 1 Tank 218.0 9.0 6.0 12.0 227.0 224.0 230.0

Scenario
Static Pressure Lift Required by Pumps (m)

Typical Min Max
Existing 48.3 46.8 53.1
Future 49.9 45.9 55.9
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§ Pump curve field testing data is not available for the Zone
1 20BHC pumps

§ For this analysis, the model pump curves were used.
These were developed in the Ainley model prior to the
Collingwood Master Plan.

§ It is recommended that field testing is undertaken to
confirm the performance of the Zone 1 pumps.

Zone 1 Pump Curves
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Operating Lines:
§ Existing ADD: 103 L/s to Coll. + 14 L/s to TOBM - 10 L/s from Davey
§ Existing MDD: 175 L/s to Coll. + 14 L/s to TOBM - 10 L/s from Davey
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Operating Line:
§ Planned (2032) ADD: 162 L/s to Coll. + 46 L/s to TOBM - 10 L/s from DaveySZ21

SZ22
SZ23



Slide 12

SZ21 How is Davey impacted?
Samuel Ziemann, 4/3/2020

SZ22 Might be worth putting a note on this Y-axis indicating the increase in Static head from existing.  The curves appear steeper as well in
2032?  Is this true?
Samuel Ziemann, 4/3/2020

SZ23 Were we going to run a senstivity analysis on the C-factors out of the plant?
Samuel Ziemann, 4/3/2020
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Operating Lines:
§ Potential (2044) ADD: 207 L/s to Coll. + 93 L/s to TOBM - 130 L/s from Davey
§ Potential (2044) MDD: 360 L/s to Coll. + 93 L/s to TOBM - 130 L/s from Davey
§ Ultimate: 536 L/s to Coll. + 190 L/s to TOBM - 130 L/s from Davey
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Scenario Development – Regional PL

Regional Pipeline Pumps – Scenarios:
§ Existing

• 23 L/s to Bob Davey and 110 L/s to New
Tecumseth

§ Future
• 130 L/s to Bob Davey and 388 L/s to New

Tecumseth
§ Future with Clearview

• 186 L/s to Bob Davey and 388 L/s to New
Tecumseth
• Includes 56 L/s to Clearview through Bob

Davey

§ Future Scenarios were run under
redundancy scenario with the watermain
from the WTP to Bob Davey twinned

Model run to maintain flow into
Bob Davey at specified flow
rate. Pumps operated to
maintain head of 220 mASL at
New Tecumseth at a range of
flowrates.
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Regional Pipeline – Static Pressure

Location Base Elevation (m
AMSL)

Min Water
Level (m)

Max Water
Level (m)

Min Water
Elevation/Head (m

AMSL)

Max Water
Elevation/Head (m

AMSL)
R.A.B. Clearwell 173.2 1.0 5.0 174.2 178.1

Bob Davey Res. 191.3 2.5 5.0 193.8 196.3

New Tec. 220.0 220.0

Static Pressure Lift Required
by Pumps (m)

Min Max
41.9 45.9
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§ The pump curves used in this analysis are from 2010
performance test results on the 14RJ Regional PL
pumps.

§ The performance test results are consistent with the
original pump curves in the model.

Regional Pipeline – Pump Curves
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Results Summary – Regional
Pipeline

Scenario Flow
(L/s) TDH (m) TDH (m) (dual WM to Bob

Davey)
HL from Town Boundary to New

Tec. (m)
Existing 133 59-63 14 (0.3 m/km)

Future 518 207-211 193-197
140 (2.7 m/km)Future with

Clearview 574 211-215 194-198

§ In future scenarios, majority of the headloss
occurs in the 600mm watermain from the Town
boundary to New Tec.

§ It is understood that in the future, in-line
booster pumps will be required to service New
Tec. through the Regional Pipeline
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Results Summary – Regional
Pipeline

Scenario
Total
Flow
(L/s)

Approximate
TDH (m)

Flow to New Tec.
(L/s)

Flow to Bob Davey
(L/s)

Existing 200 85 177 23

Future 270 80 140 130
Future with
Clearview 310 75 124 186 (130 + 56)

Maximum operating points with 3 of existing pumps running




