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1. Introduction
The Corporation of the Town of Moosonee is one of two municipalities in the Far North of Ontario. The town is located on the 
Moose River 12 miles south of James Bay in the Hudson Bay Lowlands, the largest wetland area on earth.  Moosonee is an 
important transportation hub and service centre for the James Bay coastal communities, including rail services, airport service 
and health care services. 

The purpose of this RFP is to invite qualified firms to submit a proposal to provide Project Management services for major 
capital projects in the Town of Moosonee, with the objective that the Project Manager will represent the best interests of the 
Municipality on an ongoing basis.  While the intention is to establish a long-term relationship with a Project Management 
service provider, the Town of Moosonee has an immediate need for Project Management assistance for a major capital project 
underway in the municipality involving the Weeneebayko Area Health Authority (WAHA) Redevelopment project.   

WAHA Redevelopment Project 

The WAHA redevelopment project includes the construction of a new 36 inpatient bed hospital, 32 bed Elder Care Lodge, 
visitor hostel, and staff accommodations in Moosonee. The construction of this project will have a major impact on the 
structure of the municipality including effects on physical infrastructure, socio-economic conditions as well as environmental 
impacts. 

The WAHA redevelopment project is currently in the design phase, with construction tentatively scheduled for 
commencement in the Summer of 2024.  Below are tentative milestone dates/duration for the WAHA redevelopment project: 

• Site Plan Approval Submission:  February 2024
• Building Permit Application: May 2024
• Site Plan Approval Target Date:  July 2024
• Start of Construction:  Summer 2024
• Construction Duration:  5.5 years

Related Infrastructure Projects 

The servicing of the WAHA Redevelopment project will require the Town of Moosonee to embark on several projects to 
upgrade water and sanitary sewer services in the municipality.  The Town has completed some preliminary work to determine 
necessary upgrades, and the list below provides a summary of upgrades and further investigations needed to meet the 
servicing needs of the WAHA facility.  The successful proponent for this RFP will assume full responsibility for the broad 
oversight and management of vendors supplying design, contract administration and related services for the projects and 
activities listed below.  The list is a work in progress, and additional scope may be required as the WAHA project progresses. 

• Off Site Linear Infrastructure: Upgrades to water distribution system and sanitary sewer system (including related
appurtenances) on Gardiner Road and Percy’s Way.  Estimated construction is $7.53M, excluding Contract
Administration.

• Water Intake Upgrades – A recently completed study (see Appendix B) indicates that upgrades are needed to improve
the Water treatment plant performance.  The upgrades are to occur in two phases, with Phase I consisting of
relocating the water intake, construction of a low lift pumping station, and treatment chemical modifications.
Estimated construction cost is $1.42M.  Phase II will include construction of a new aerated raw water reservoir, and a
raw water pumping station. Estimated construction cost is $2.53M.
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• Geotechnical Study – In conjunction with the Water Intake upgrades, a geotechnical investigation is required to assess
soil conditions and provide foundation recommendations for the proposed raw water reservoir at the Water
Treatment plant.

• Fire Protection Study – A study is required to assess the fire flow requirements of the new WAHA facility, and to
determine the upgrades necessary to the municipal water system to meet the fire flow requirements of WAHA while
continuing to meet necessary fire flow and fire storage requirements necessary for the remainder of the serviced area
in the Town of Moosonee.

• Sanitary Sewer Study – A study is required to evaluate the sewage collection system, pumping stations and municipal
treatment lagoon to assess the upgrades in capacity needed to safely accommodate the additional sewage flows
generated by the new WAHA facility.

2. Scope
This scope of service generally includes the following components: 

• Time/Schedule Management – Ensure that project activities that affect the Town of Moosonee are completed within
agreed upon timeframes.  Intervene when schedule is not being met and work collaboratively with stakeholders to
develop strategies to return the project to the scheduled timeframe.

• Cost/Financial Management – Monitor project costs that are the responsibility of or that impact the Town of
Moosonee and report on variances/cost overruns that will impact Moosonee’s financial obligations on the project.
Work with stakeholders to determine alternative materials/methods that will minimize cost overruns and the impact
on the project budget.

• Quality Management – Ensure that all work performed by the Town of Moosonee and on behalf of the Town meets
applicable specifications, regulations, standards, guidelines, and municipal quality requirements.

• Communication Management – In consultation with Town Council and staff, ensure that the Town of Moosonee
formally communicates its position and requirements to all project stakeholders in an organized, cohesive, and clear
manner on an ongoing basis.

• Scope Change Management – Identify, review and report on all potential changes in project scope that impact the
Town of Moosonee, directly or indirectly, and work collaboratively with all stakeholders to ensure that any scope
changes that impact Moosonee are optimized to minimize cost and schedule impacts that are of concern to
Moosonee.

• Risk Management – Represent the Town of Moosonee’s interests with respect to project risks and  assist and assist in
developing mitigation strategies for matters that have the potential to impact the Town of Moosonee.

• Stakeholder Management – Represent the Town of Moosonee’s interests by attending meetings, preparing, and
responding to correspondence and interacting with project stakeholders, including funding agencies, provincial and
federal government industries, project end users, and ratepayers.

• Health and Safety (H&S) – Ensure that project activities are aligned with the Town of Moosonee’s Health and Safety
policy and monitor project activities to ensure that the Town’s interests are protected with respect to Health and
Safety at the jobsite.

• Gap Analysis – In consultation with project stakeholders, evaluate the project, identify gaps in service that the Town
of Moosonee is responsible for addressing and facilitating activities to close identified service gaps.
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2.1 Definitions 

References to “the Town”, “Moosonee” or “Owner” in this document shall be interpreted to refer to The Corporation of the 
Town of Moosonee. References to “Engineer” or “Consultant” in this document shall be interpreted to refer to a qualified 
engineering or consulting firm that is responding to this Request for Proposal. 

2.2 Questions 

All questions regarding this Request for Proposal shall be forwarded in writing by email, no later than 5 business days before 
closing to: 

Trevor Keefe, Public Works Manager 
Box 727, 5 First Street 
Moosonee, ON P0L 1Y0 
Email:  trevorkeefe@Moosonee.ca 

Responses to questions will be provided to all prospective consultants no later than three business days before closing. 

3. Services & Qualifications
The Consultant is responsible for carrying out the activities listed below in support of the Town of Moosonee’s project 
activities.  Tasks shall be carried out by the Project Manager or delegated to specialized support staff. 

3.1 Time/Schedule Management 

The Consultant shall monitor the overall project schedule, as well as any subsidiary schedules for related projects under the 
control of the Town of Moosonee. For aspects of the project that are under the direct control of the Town,  the PM team shall 
identify areas where the project is falling behind schedule, propose alternative methods/materials or strategies to return the 
project to the original timeline, and shall report their findings to the Town of Moosonee.  The team shall also identify and 
report on areas of concern in the future tasks of the schedule where an unrealistic timeline is proposed.  On the overall project 
schedule, at Council’s direction, the PM team shall assist the overall project team to address any schedule items that may 
benefit from assistance the Town of Moosonee to improve completion dates.  

3.2  Cost/Financial Management 

The Consultant shall monitor the overall project budget, as well as manage budgets for subsidiary projects for related works 
that are under the control of the Town of Moosonee.  The PM team shall report areas of concern to the Town of Moosonee on 
the overall project budget insofar as those items have an impact on Moosonee’s finances, and if directed by Council, assist the 
overall project team to address overruns.  For subsidiary projects under Moosonee’s direct control, the PM team shall provide 
monthly project financial status reports to council, including identifying concerns for items that are or are expected to be over 
budget. The PM team shall collaborate with the contractor and other project stakeholders to develop alternate 
materials/methods or timing with a goal of minimizing cost overruns. 

mailto:trevorkeefe@Moosonee.ca
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3.3 Quality Management 

The PM team shall continuously monitor the quality of work being performed on the project.  Project specifications shall be 
reviewed to ensure that materials and methods used comply with the requirements defined in the specifications.  Areas of 
non-compliance shall be documented and reported to the Town of Moosonee, and an action plan to address the non-
compliant items shall be implemented. 

3.4 Communication Management 

The PM team will play an important role in managing and organizing the communication on the project.  The team will be 
responsible for managing all requests coming from the project stakeholders to the Town of Moosonee and ensuring that 
responses to all requests are addressed and documented by the responsible party in a timely fashion and in accordance with 
the Town of Moosonee wishes. 

For subsidiary projects under the direct control of the Town, in addition to the above the PM team will be responsible for 
arranging, attending, and minuting all project meetings and distributing documents to the main project team. 

The PM will be expected to provide regular (monthly) written reports to council, and to participate remotely (via Teams) in 
council meetings monthly.  

3.5 Scope Change Management 

The PM team will be responsible for creating and maintaining a project change register to document all potential changes in 
the work that would impact the Town of Moosonee either directly or indirectly.  The Team is to participate in and follow up on 
the progress and decision-making activities relating to all potential changes and document the outcomes in the Change 
Register.   

3.6 Risk Management 

The PM team will be responsible for creating and maintaining a project Risk Register to document all potential risks in the work 
that would impact the Town of Moosonee either directly or indirectly.  The Team is to participate in and follow up on the 
progress and decision-making activities relating to all Project Risks, assist in developing mitigation strategies, and document 
the outcomes in the Risk Register.   

3.7 Stakeholder Management 

In addition to the Communication task (Section 3.4) the PM team shall proactively engage with the project stakeholders to 
ensure that the commitments of the Town of Moosonee are being met, and that the stakeholders are receiving timely 
feedback and action from the Town, necessary to keep the project on track.  The PM team will maintain an Action Item list for 
Town of Moosonee’s obligations and follow up with the responsible parties to ensure all Action Items are adequately 
addressed.  
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3.8 Health and Safety 

The PM team will monitor and participate in project Health and Safety activities that are the responsibility of the Town of 
Moosonee or that could impact the Town directly or indirectly.  The team will review Health and Safety commitments by 
project stakeholders and assist in facilitating the completion of commitments that are in the best interest of the Town of 
Moosonee. 

3.9 Gap Analysis 

The PM team will review and analyze the project activities that are required for the Town of Moosonee and identify any 
service or infrastructure gaps that exist.  The team will develop action plans and strategies to address identified service gaps 
and provide these options to the Town of Moosonee with recommendations on how to best implement the plans.  The Team 
will consult with project stakeholders to solicit input from the stakeholder’s perspective as to the gaps that exist and actions 
that the Town of Moosonee could take to address identified gaps. 

3.10 Team Qualifications and Time Commitments 

The Town of Moosonee is seeking a Consultant that can provide a strong project team, including a seasoned Project Manager 
ideally with experience in managing projects in the Far North.  Additionally, several specialist support staff will be required to 
augment the services of the Project Manager.  Details on the time requirements and the qualifications that the team should 
possess are provided below.  

 Consultants shall assume that the Project Manager will spend an average of 10-20 hours per week working on this 
assignment, and that the support team shall provide an aggregate of 10-20 hours per week (on average) working on this 
assignment. Note that Consultants have the option of having the Project Manager provide some of the services allocated 
to support staff, provided that the PM possesses the relevant skill set. 

Project Manager 

Moosonee is seeking a Project Manager that possesses the following attributes: 

• A professional engineer, and/or PMP certified individual with a minimum of 10 years experience in managing multi-
discipline complex infrastructure and/or development projects.

• PM experience on previous projects of similar scope and complexity as the proposed WAHA hospital project.

• Demonstrated experience managing projects in the Far North or remote communities.  Previous experience with the Town
of Moosonee shall be considered an asset.

• A proven track record of successfully delivering projects on time and on budget.

• Ability to lead a gap analysis review to determine service gaps that Moosonee must address and lead the team to
address these gaps.

• Additional experience demonstrating skills in effective communication, consultation with stakeholders, consensus/team
building, problem solving, leadership and conflict resolution.

The Town of Moosonee recognizes that the Project Manager will require support from specialists in several areas. 
Consultants shall provide support staff meeting the requirements laid out below as part of the project management team. 

Support Staff 
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The skills required for support staff working on this assignment are outlined below: 

• Time/Schedule Management – A senior scheduler with experience using Primavera P6, MS Project or other scheduling
software with experience preparing and analyzing resource loaded project schedules.

• Cost/Financial Management – a cost analyst or economist with experience managing project budgets, change requests,
payments and estimating of construction/development projects. This individual will also be responsible for leading the scope
change portion of the project, creating, and managing a change register addressing all changes that impact Moosonee.
Individuals with certified cost and/or estimating credentials are considered an asset.

• Quality Management – A quality auditor that can review specifications, regulations, standards, guidelines, and
municipal quality requirements and identify and address instances of non-compliance with quality standards.

• Risk Management – A Risk Management analyst that can create and manage of a Risk Register for  project issues that
pose a risk for the Town of Moosonee, and who can develop mitigation strategies to minimize the impact of the risks.

• Health and Safety (H&S) – A Health and Safety specialist with experience in the OHSA and regulations thereunder that
can analyze project activities and identify those that are of concern to the Town of Moosonee’s Health and Safety policy.  The
specialist shall propose actions to mitigate the Health and Safety liability risks  and ensure that the Town’s interests are
protected not only at the project site, but any activity within the municipality that is tied to the project.

As noted above, the PM may fill some of the roles allocated to support staff provided that the PM has the expertise in the 
relevant service area. 

4. Proposal Terms and Conditions
The proposal instructions provided shall be strictly adhered to by the Consultants submitting in response to this RFP.  The 
Town of Moosonee reserves the right to disqualify any proposal that does not comply with the proposal submission 
requirements provided herein. 

4.1  Project Timelines 

Below are the relevant dates governing the timelines for this project: 

Issue RFP November 29, 2023 

Deadline for Questions concerning the RFP (5 bus. days before closing) January 2, 2024 
Response to RFP Questions (3 bus. Days before closing) January 5, 2024 
Proposal Submission Deadline 2:00pm Local Time January 10, 2024 
Notification to successful Consultant (no later than) January 19, 2024 

4.2  Communications 

Consultants submitting a proposal in response to this RFP shall examine all instructions contained within this RFP and shall 
provide any questions and report any errors, omissions, or ambiguities to the Town of Moosonee in accordance with the 
instructions provided in Section 2.2 of this document. Informal questions, or communications directed at Town of Moosonee 
staff that are not in accordance with the requirements of Section 2.2 of this document will not be addressed. The Town of 
Moosonee is not obligated to provide additional information to Consultants, and any information provided is at the sole 
discretion of the Town.  
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The Town of Moosonee and its advisors make no representation or guarantee with respect to the accuracy of the information 
provided in the Request for Proposal document.  Further, Consultant’s shall undertake their own investigations and make their 
own determinations as to the additional information necessary to respond to this RFP.  Consultants submitting a proposal in 
response to this RFP agree that the contents of the RFP shall form part of their proposal. 

4.3 Proposal Content 

Proposals submitted by Consultants in response to this RFP, shall at a minimum contain the following information: 

• An overview of the Consultants organizational structure, practice area, and relevant experience.

• Provision of three examples of recent (within 5 years) relevant project experience with three client references (including
contact information) provided.

• A description of the Consultants understanding of the project including a detailed methodology illustrating how the
project objectives will be met.

• Details on the project team to be assigned to project including recent relevant project experience, experience working in
the Town of Moosonee or other far north locations, and résumés. Note that the Consultant shall not be permitted to
substitute staff members on this project for those stated in their proposal submission without prior written approval of
the Town of Moosonee.

• A description of the Consultants quality control system including examples of methods to be applied to this project to
ensure quality compliance.

• A statement confirming that the Consultant does not have a conflict of interest (as defined in this RFP) on this project.

• A statement confirming that the Consultant’s submission complies with the Liability Insurance Requirement as outlined in
this RFP.

The body of the proposal document submitted by the Consultants responding to this RFP shall not exceed 25 pages (single 
sided, minimum font size of 11), not including résumés,  project sheets and corporate literature, all of which shall be presented 
as appendices to the body of the proposal. 

4.4  Proposal Costing 

Proposals shall include submission of the form found in Appendix A of this document.  Consultants shall complete the   table 
containing the proposed hourly rates for each team member, as well as the disbursements rates.  Any additional support costs 
applicable that a consultant deems necessary shall be clearly identified and quantified in the submitted proposal. 

The proposal submitted by the Consultant shall also contain a section on project fees, including a statement that shall identify 
any exclusions, additions, assumptions, and clarifications used in establishing the fees.  

Labour Hours 

Consultants shall assume that the Project Manager will spend an average of 10-20 hours per week working on this assignment, 
and that the support team shall provide an aggregate of 10-20 hours per week (on average) working on this assignment.  The 
Project Manager will be required to be on site in Moosonee infrequently – on an as needed basis at the discretion of the Town 
of Moosonee. 

Disbursements 

It is anticipated that most of the Project Management work can be completed remotely, and that trips to site will be on an “as 
needed” basis only.   In general, participation in Council meetings will be remote via Microsoft Teams.  
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For any necessary trips to site, Consultants shall assume the following when stating disbursement costs: 
Flights – Round trip Flights from Timmins to Moosonee, or train fare from Cochrane to Moosonee will be reimbursed at cost 
when supported by receipts. 
Consultants shall provide a lump sum “per trip” cost for travel time and expenses from their home office to Cochrane/Timmins, 
and a per diem rate for accommodation/meals and vehicles (if applicable) while on site. 
Consultants shall provide a lump sum monthly cost for any additional disbursements they deem necessary to carry out the 
project. 

4.5 Proposal Submissions 

Three (3) hard copies and one digital copy (PDF format) of the proposal shall be submitted in a sealed envelope identifying the 
Consultant, and addressed as follows: 

Trevor Keefe, Public Works Manager 
Box 727, 5 First Street 
Moosonee, ON P0L 1Y0 
Email:  trevorkeefe@Moosonee.ca 

PROPOSAL SUBMISSION:  MOOSONEE PROJECT MANAGEMENT SERVICES 

Proposals must be received at the above noted address no later than 2:00 PM Local Time, on January 10, 2024.  Bids 
received after this time will be returned unopened and faxed or emailed submissions will not be accepted.  Valid proposals 
will be opened in Council Chambers. 

4.6  Proposal Withdrawal or Amendment 

Consultants may amend or withdraw their proposal, provided such withdrawal or amendment is received prior to the closing 
deadline.  Amendments to the proposal must be submitted following the same terms and conditions as the main proposal and 
shall clearly identify the section(s) of the proposal that the amendment is replacing. 

4.7 Period of Validity & Clarification 

Proposals submitted in response to this RFP shall remain valid for a period of 60 days from the proposal submission deadline.  
The Town of Moosonee reserves the right to seek clarification of any aspect of proposals received in response to this RFP.  
Clarifications provided by Consultants shall be deemed to form part of the proposal submitted by the Consultant. 

4.8 Award of Project to Successful Consultant & Notification to Unsuccessful Consultants 

The Town of Moosonee will endeavour to select a consultant within 30 days of the Proposal Submission Deadline.  Written 
notification will be provided to the successful consultant.  The award of the project may be delayed or cancelled if the 
successful consultant’s upset limit fee exceeds the Town’s budget for the services. 

mailto:trevorkeefe@Moosonee.ca
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The successful Consultant will be required to enter into an agreement for professional engineering services using the MEA/CEO 
standard Consultant/Client agreement. The agreement will include provisions requiring the consultant to not exceed the 
prescribed project scope or fees without the prior written consent of the Town.   The agreement will also contain provisions 
requiring the consultant to comply with all applicable laws in Ontario and Canada in carrying out the project. 

If the successful Consultant does not execute the Agreement or fails to comply with conditions of award within 15 business 
days of written notification of selection, the Town will have sole discretion to withdraw its offer to the successful Consultant, 
and the Town will incur no liability to the Consultant for taking such action.  

When the signed Agreement is in place between the successful Consultant and the Town, written notification will be provided 
to the unsuccessful Consultants advising of the project award.  Consultants submitting an RFP for this project agree that the 
selection of the successful consultant by the Town of Moosonee is final and binding, and at the sole discretion of the Town. 

4.9 Restrictions on Communications 

Consultants participating in this RFP, shall not initiate communication regarding this RFP with any member of Town of 
Moosonee staff (including elected officials), except for the contact identified in the RFP document.  Consultants who violate 
this clause may be subject to disqualification at the sole discretion of the Town of Moosonee. 

Consultants participating in this RFP, shall treat all information regarding the RFP provided by the Town as confidential, and 
shall not disclose such information to third parties, including the media unless approved in writing by the Town.  Consultants 
shall return any project information provided by the Town to the Town of Moosonee if so requested. 

4.10 Freedom of Information and Protection of Privacy 

The Town of Moosonee may at any time, make public the names of all Consultants responding to this RFP.  

Additional information may be released in accordance with the Freedom of Information and Protection of Privacy Act, R.S.O. 
1990, c.F.31, as amended.  Any consultant proprietary or confidential information contained in the proposal should be clearly 
identified.  The Town will maintain confidentiality on such information unless ordered to release the information by the 
Information and Privacy Commission or a court.  

4.11 Rights of the Town of Moosonee 

In addition to any other rights (expressed or implied) the Town of Moosonee reserves the following rights: 

• Request clarification or supplementary information concerning a proposal from any Consultant. 

• Confirm with the consultant, a third party or references (whether provided in the proposal or not) confirmation of any 
information provided by the Consultant in their proposal. 

• Issue addenda which may substantially change the content of this RFP. 

• Waive formalities and accept any proposal that substantially meets the intent of this RFP, and which complies with the 
Town Purchasing Policy. 
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• Negotiate different or additional terms with any consultant submitting a proposal in response to this RFP. 

• Reject any or all proposals submitted in response to this RFP at its sole discretion. 

• Select any consultant whose proposal is not the lowest cost to the Town. 

• Disqualify any consultant whose actions or proposal violates terms and conditions stated within this RFP. 

 

The Town of Moosonee will not be held responsible for Consultant or third-party costs, claims, direct or indirect damages 
caused by the Town exercising its rights reserved in this section or otherwise expressed or implied in this RFP.  
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5. Evaluation of Proposals
The Town of Moosonee will establish an Evaluation Committee to review and score all proposals submitted in response to this 
RFP.   

For this assignment, proposals will be scored based on 80% qualifications, and 20% fee/disbursement rates.  The maximum 
possible score is 100 points.   The scores for qualifications and fees are further detailed below:  

Qualifications: 

Criteria Potential 
Points 

Corporate Experience, 
including far north 

15 

Relevant Project 
Experience 

20 

Qualifications of 
Proposed Staff 

20 

References 10 

Approach 15 

Total Qualification Points:   80 

Fees: 

The evaluation committee shall review the costing component of all proposals and rank each proposal based on benefit to the 
municipality from a financial perspective. Each submission will be awarded a score (to a maximum of 20 points) based on the 
committee’s discretion following a review of the costing component.   
The review will consider hourly rates for the Project Manager and Support staff listed, as well as the disbursement costs for 
each submission. 
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6. Conflict of Interest
Consultant submitting an RFP for this project shall disclose any perceived or actual conflict of interest relating to this 
assignment to the Town prior to submission of the proposal and in such circumstances, shall obtain the approval of the Town 
to submit a proposal.  

Conflict of Interest could include, but is not limited to, any situation or circumstance where: 

• The consultant has access to confidential information from the Town that is not available to other consultants.

• The consultant has interacted with another person that has influence over the project to gain an advantage in the
proposal evaluation process.

• The consultant has undertaken an act that could be perceived as compromising the integrity of the open and competitive
RFP process, resulting in the consultant having an unfair advantage.

7. Insurance Requirements
The Consultant shall maintain and pay for Comprehensive General Liability Insurance with coverage limits of no less than Five 
Million Dollars ($5,000,000.00) inclusive per occurrence for bodily injury, death and damage to property including loss of use.  

The policy shall include The Town of Moosonee as an additional insured for all work performed by or on behalf of the Consultant. 

The Consultant shall carry standard automobile and non-owned automobile liability insurance, providing protection against all 
liability arising out of the use of owned or leased vehicles, used by the Consultant, its employees, or agents. The liability limits 
for owned and non-owned vehicles shall be a minimum of Five Million Dollars ($5,000,000.00) per occurrence.  

The Consultant shall carry Professional Liability Insurance with coverage of at least Five Million Dollars ($5,000,000) per claim. 

 The Consultant shall be entirely responsible for the cost of any deductible that is required in any insurance claim.  

All insurance policies referenced in this section shall be maintained in good standing throughout the duration of this project. 



Town of Moosonee 
  

Proposal Number: 2023-12 
Date:29- 10-23 

 
 

 

 

 

 

 

 

 

 

 

Appendix A 



Town of Moosonee 
  

Proposal Number: 2023-12 
Date:29- 10-23 

 
 

 

Consultants shall complete the tables below.  If support roles will be provided by the PM, indicate this in 
the table below.  Additional roles provided by the PM shall be considered as being at the same hourly 
rate as the PM and shall be drawn from the pool of hours allocated for support staff. 
  
Labour: 

 

 
 
Note:  Anticipated hour commitment for the PM is (on average) 10 to 20 hours per week, and 

aggregate hours for support staff are estimated (on average) to be 10-20 hours per week. 
 
Disbursements: 
 

1. Lump sum “per trip” cost for travel time and expenses from home office to Cochrane/Timmins 
(for a round trip):       ______________$/per trip. 

2. Daily rate for expenses* while on site:    ______________$/day. 
3. Monthly** lump sum for all other expenses:   ______________$/month. 

 
 
 
*Expenses include meals, accommodation, and vehicle rental (if applicable). 

** Monthly lump sum only applicable during months when PM work is active and billing full hours. 

 
 
Consultant: _________________ 
 
Authorized Signature: ________________ 
 
Date: ____________________ 
 
 
 
 
 

Position         Hourly Rate ($/hr) 
Project Manager   
Scheduler   
Budget Analyst   
Risk Analyst   
Quality Auditor   
Health & Safety Analyst   
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Legal Notification 
This report was prepared by EXP Services Inc. for Fotenn and Infrastructure Ontario with the 
Corporation of the Town of Moosonee.  Any use which a third party makes of this report, or any 
reliance on or decisions to be made based on it, are the responsibility of such third parties.  EXP 
Services Inc. accepts no responsibility for damages, if any, suffered by any third party as a result of 
decisions made or actions based on this project.  
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1 Purpose 

EXP Services Inc. (EXP) has been retained by Fotenn and Infrastructure Ontario with the Corporation 
of the Town of Moosonee to investigate the existing water treatment plant (WTP) in the Town of 
Moosonee in order to determine the capability of the WTP to meet the potable water requirements of 
the proposed WAHA Moosonee Hospital. 

The scope of the mandate includes the review the treatment processes from the intake system to the 
discharge to the clear water reservoir.  

2 Referenced Guidelines 

The document referred to in preparing this report: 

• MECP Design Guidelines for Drinking Water Systems 2008 

3 Project Location 

The existing WTP is located at 1 Airport Road in Town of Moosonee, ON. The WTP’s water intake is 
located in the Moose River. A location plan of the WTP is shown in Figure 3-1 below. 

 

 

Figure 3-1: Location of on of Existing WTP 
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4 Raw Water Source and Characteristics 

4.1 General Description of Moose River 

Moosonee generally has long cold winters and short warm summers. The Moose River freeze-up 
normally occurs in late October or early November. Spring break-up normally occurs in April. The 
mean daily minimum temperature in January is approximative is -27oC.   

The Moose River is under tidal influences. According to the historical water level data registered at 
the Moosonee Station (Station 4810), the river has a semidiurnal tide cycle  with two high and two 
low tides. Figure 4-1 shows the typical variation of the water level during ordinary days. The tidal 
elevation fluctuates between 0.5 m to 2.4 m.  

 
Figure 4-1: Moose River -Typical day water level variation 

4.2 Raw Water Quality 

E coli. in raw water is tested weekly. The E coli. statistics (min# - max #) are reported in the WTP’s 
annual reports. The WTP did not report any issues with the disinfection performance. The assessment 
of the disinfection system is not included in the study. 

Table 4-1 shows the statistics for years 2018 to 2020.  
 

Year Raw water E. Coli.  

  Min - Max 

  #/100 ml 

2018 2 - 35 

2019 2 - 25 

2020 2 - 165 

Table 4-1: Raw water E Coli. (2018 – 2020) 
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Grab samples of raw water are taken daily by the operator for turbidity and true color testing.  Table 
4-2 shows the statistics of raw water turbidity and true color. 

 
Description Turbidity 

(NTU) 
True color 

(TCU) 

Maximum 306 307 

99th percentile 193 249 

95th percentile 79.2 216 

90th percentile 51.7 198.7 

75th percentile 25.6 170 

Avg 25.1 131.7 

Table 4-2: Raw water turbidity and true color (2019 – 2021) 

The histograms of raw water turbidity and color are shown in figures 4-2 and 4-3. The spring break-
up of the Moose River brings about high turbidity in the raw water. During this period, the operator 
has to reduce the filtration flow in order to maintain the filtration process operation as well as the 
filtered water quality. 

 
Figure 4-2: Moosonee WTP – Raw water turbidity (2019-2021) 
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Figure 4-3: Moosonee WTP – Raw water true color (2019-2021) 

For the study, raw water samples were collected in June and in November 2022. The samples were  
analysed as per recommendations of Technical Support Document for Ontario Drinking Water 
Standards, Objectives and Guidelines. Results of raw water analysis in 2003 are also provided by the 
town. The analysis reports are provided in Appendix A.   

We observe that the raw water quality remains similar year to year. The analysis results were 
compared to the Ontario drinking water standards, objectives and guidelines. Four parameters were 
found exceeding the Aesthetic Objective (AO):  Iron, Dissolved Organic Carbon, True Color and 
Turbidity. Two parameters were found exceeding the Operational Guidelines (OG): Aluminum and 
Total Organic Nitrogen. 

 

• Iron 

Iron in surface waters may be the result of anaerobic decay in sediments and complex formations. 
The aesthetic objective for iron, set by appearance effects, in drinking water is 0.3 mg/L. Excessive 
levels of iron in drinking water supplies may impart a brownish colour to laundered goods, plumbing 
fixtures and the water itself; it may produce a bitter, astringent taste in water and beverages; and the 
precipitation of iron can also promote the growth of iron bacteria in water mains and service pipes.  

Iron can be removed by air oxidation followed by sedimentation. On exposure to oxygen, divalent or 
ferrous iron is rapidly oxidized to the effectively insoluble trivalent or ferric state. In favourable 
circumstances the ferric iron may precipitate as a readily separating brown solid without additional 
complex treatment. 
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Dissolved Organic Carbon   

High DOC is an indicator of possible water quality deterioration during storage and distribution due 
to the carbon being a growth nutrient for biofilm dwelling bacteria. High DOC is also an indicator of 
potential chlorination by-product problems, such as trihalomethanes (THMs). The four most 
commonly detected THM’s in drinking water are chloroform, bromodichloromethane, 
chlorodibromomethane and bromoform. Primarily, THM’s in drinking water are produced by the 
reaction of chlorine and the naturally occurring organics (precursors) left in the water after filtration. 

DOC can be reduced by coagulation. 

 

• Colour   

Water can have a faint yellow/brown colour which is often caused by organic materials created by the 
decay of vegetation. Colour may also occur due to iron and manganese compounds produced by 
processes occurring in natural sediments.  

 

• Turbidity 

The aesthetic objective (AO) for turbidity is 5.0 NTU. Turbidity in excess of 5.0 NTU becomes visible 
to the naked eye and as such a majority of consumers may object to its presence.  

Furthermore, Turbidity is an important indicator of treatment efficiency and the efficiency of filters. A 
significant relationship has been demonstrated between turbidity increases and the number of Giardia 
cysts and Cryptosporidium oocysts breaking through filters. Operational Guidelines (OG) for turbidity 
as an indicator of the efficiency of filters in relation to credits for Giardia cysts and Cryptosporidium 
oocysts removal have been provided in the “Procedure for Disinfection of Drinking Water in Ontario”. 

 

• Aluminum 

Aluminum in untreated water is present in the form of very fine particles of alumino-silicate clay. These 
clay particles are effectively removed in coagulation/filtration.  

Aluminum found in coagulant treated water is due to the presence of aluminum left over from use of 
the coagulant. Optimization of treatment should be applied to reduce this “residual” aluminum to under 
the operational guideline of 0.1 mg/L.  

High residual aluminum can cause coating of the pipes in the distribution system resulting in 
increased energy requirements for pumping, interferences with certain industrial processes and 
flocculation in the distribution system.   

Medical studies have not provided clear evidence that residual aluminum has any effect on health.   
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• Organic Nitrogen  

High levels of organic nitrogen may be caused by septic tank or sewage effluent contamination. 
Organic nitrogen compounds frequently contain amine groups which can react with chlorine and 
severely reduce its disinfectant power. Certain chlorinated organic nitrogen compounds may be 
responsible for flavour problems that are associated with chlorophenol.  

Organic nitrogen at levels above 0.15 mg/L would be typically associated with DOC contribution of 
0.6 mg/L. Taste and odour problems are common with organic nitrogen levels greater than 0.15 mg/L. 

Treatability studies have been conducted previously, one by XCG in 2003, another by Veolia in 2018. 
The Veolia study concluded that actual coagulant and polymer selection and dosages are adequate 
for reaching good clarified water quality with high organics removal and good filterability. In fact, all 
measured THM concentrations of distributed water have been below the ODWQS standard (100 

g/L) since 2014, although raw water has high organic content.  

Since the raw water quality remains similar over the years, we conclude that the existing treatment 
process is adequate for the application in Moosonee WTP.  

High raw water turbidity has not been observed by the laboratory analysis, but had been observed at 
the WTP, normally during the spring thaw period. This issue will be addressed in this study. As good 
practice, we recommend continuous follow-ups and optimization of the operating parameters. for 
example, adjusting the coagulant and polymer doses seasonally depending on the raw quality 
(turbidity, etc.).   
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5 Actual Water Demand 

5.1 Actual Water Demand 

Based on the historical water distribution flow data of the past three years (2019 to 2021), the actual 
drinking water demand is estimated to be,  

• Average day demand:   612 m³/d 

• Maximum day demand: 877 m³/d 

The maximum day demand corresponds to the 99% percentile of the observed distributed flow rates. 
The extreme values of the observed flow data were excluded for the estimation as they resulted from 
abnormal conditions (water main breaks, or fire events, etc.) 

The average raw water flow for the past three years (2019 to 2021) is 656 m³/d. The difference 
between the average raw water flow and the average distributed water flow is considered to be the 
wastewater flow generated from the treatment process (clarifier sludge and filter backwash 
wastewater). The average process wastewater volume is therefore estimated to be 44 m³/d, or 6.7% 
of the average raw water volume. 

 

5.2 Water Demand of the Proposed Hospital 

Water demands of the proposed WAHA Moosonee Hospital have been established by a previous 
study (Percy’s Way Hospital Development, Town of Moosonee – Functional Servicing Report, 
Stantec, July 14, 2021).  

• Average day demand: 341 m³/d (3.94 L/s) 

• Maximum day demand: 688 m³/d (7.96 L/s) 

5.3 Total design flows 

The design flows retained for the study are summarized in table 5-1. The wastewater volume from 
the treatment process is assumed to be 10% of the average raw water volume. 

 

Parameter Drinking water demand 
Raw 
water Process 

  Actual Hospital Total Flow wastewater 

  (m³/d) (m³/d) (m³/d) (m³/d) (%) (m³/d) 

Average Day Flow 612 341 953 1059 10% 106 

Maximum Day Flow 877 688 1565 1671 6.3% 106 

Table 5-1: Design Flows 
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6 Assessment of Treatment Process 

6.1 Original design capacity of the WTP 

The Moosonee WTP is operated under the Permit to Take Water PPTW 5052-BKFN8P. The 
permitted maximum volume of raw water taken is 3000 m³/d. The WTP’s treatment process consists 
of two (2) parallel packaged filtration trains. Each train has a design capacity of 1500 m³/d.  

The WTP has never been officially commissioned. The filtration trains have never been operated 
or tested at the design capacity. Since its installation in 2012, the WTP has been constantly 
operating at below 1/3 of its rated capacity (< 1000 m³/d).  

The assessment of the treatment process is based on the design flows presented in section 5.3. 

6.2 Water Intake 

6.2.1 Description of the water Intake 

The water intake was originally designed for 3000 m³/d. The intake consists of three tubular screens 
in stainless steel connected to a common header of 400 mm diameter.  

The characteristics of the water intake are described below. 

 
Number of screens: 3 

Dimensions of screen: 300 mm dia. x 500 mm long. 

Screen openings: 2.5 mm space + 2 mm bar width 
*Estimated from images 

% Net opening: +/- 48% (estimated) 

Total screen opening area: 0.7 m²   

Water level El.- Max.: 2.4 m 

Water level El.- Min.: 0.5 m  

Intake pipe invert El.: - 4.0 m 

Submergence @ min WL: 4.5 m 

Riverbed to screen distance: Design: +/- 0.9 m (Actual: +/- 0.5 m)  

The raw water intake pipe is a 400 mm diameter Schedule 80 steel pipe. The intake pipe header is 
equipped with a 75 mm flushing port. Flushing water is supplied by the WTP’s distribution pumps via 
a HDPE DR-11 pipe of 100 mm diameter. 

There’s no chemical addition to the intake for mussel control. 

Photos of the water intake are provided in Appendix B. 
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6.2.2 Assessment of the existing water Intake 

The original design of the intake is in accordance with general design guidelines and 
recommendation, in particular: 

• Entry velocity is less than 75 mm/s at design flow 

• Submergence at minimum water level is greater than 3.0 m 

The original design provided 900 mm clearance above the river bottom. In an inspection carried out 
in 2015, it was observed that the clearance is only about 500 mm.  

It’s been observed that sand is drawn through the intake and carried over to the treatment process. 
It also appears that the intake site might have been damaged by a large tree trunk, causing 
accumulation of sand around the intake structure.  

In the past, a backup intake has been used to temporarily replace the permanent intake. According 
to the plant operating staff, when the temporary intake was used “it has been the best period for the 
WTP’s operation, with no problem of sand in the process.” 

The presence of sand has caused several problems, including loss of raw water pumping capacity, 
as well as mechanical failures of the pumps and the flocculation mixers. 

6.2.3 Recommended modifications of the water Intake 

We recommend extending the intake pipe by approximative 25 m and relocating the water intake 
structure. At the new location, the river bottom elevation is -5.6 m, that is 1.6 m deeper than the 
present intake site.  

We recommend installing the intake screen at elevation -3.8 m or about 1.8 m above the river bottom. 

The existing intake structure is in good condition and can be reused. The screen elements should be 
supported by a SS 304 structure. The proposed intake relocation is shown in Appendix E. 

6.3 Raw water pumping station and forcemain  

6.3.1 Description of existing raw water pumping station 

The raw water pumping station consists of three submersible pumps installed in separate and inter-
connected standpipes (pump pits). The common forcemain is a HDPE DR-11 pipe of 200 mm 
diameter.  

The characteristics of the raw water pumping station are described below. 

 
Number of pumps: 3 identical pumps 

Pump model: Grundfos 300S150-3 

Capacity of each pump: 19.1 L/s @ 32 m TDH, 11.2 kW 

Pumps C/L EL.: n/a 

Min. WL in pump pits @ design flow: 0.365 m 

Max. WL in pump pits @ design flow: 2.265 m 
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6.3.2 Assessment of raw water pumping system 

The operators have noted the following operational problems of the raw water pumping system: 

• Accumulation of sand in the pump pits.  

• Excessive pressure drops at raw water pipe entrance to the building (upstream of the in-line 
mixer) as the flow increases (to approximately 1000 m³/d) 

• Loss of pumping capacity. The operator has observed that a single low lift pump can only pump 
13 L/s of flow, With the two pumps in operation, the total pumping flow is 17 L/s. which is far 
below the design capacity of  34.7 L/s (3000 m³/d).  

After a verification of the raw water pumping system’s hydraulics, we conclude that there are 
abnormal hydraulic restrictions in the pumping/piping system. The probable causes may include 
localized clogging in pipe, or partially open valves.   

The accumulation of sand had caused mechanical damage to the pumps. In fact, during a visit of 
Exp’s engineer in May 2022, Raw Water Pump no. 1 was taken out of service because of mechanical 
problems. 

The design of the existing raw water pumping system does easily permit the removal of sand from 
the pump pits.  

Furthermore, the WTP has been experiencing a recurring problem of water quality deterioration 
during the spring thaw period. High turbidity in the order of 100 NTU to 300 NTU had been observed 
during this period. 

6.3.3 Recommended modifications of raw water feed system 

In order to correct the problems described earlier, we propose the following modifications to the raw 
water pumping system: 

• A new low lift pumping station with 1 duty/1 backup raw water pumps and a concrete wet well; 

• A new raw water reservoir; 

• A new aeration system for oxidation of iron; 

• A new raw water pumping station with 1 duty/1 backup low-lift pumps. 

• During the construction, the raw water forcemain should be cleaned to flush out sediment in the 
pipe. 

 

6.3.3.1 Raw water reservoir 

The reservoir serves multiple purposes : 

• It serves as a reserve of raw water supply during periods where raw water quality deteriorates. 
For example, during the Moose River spring break-up (high turbidity), the water intake may be 
shut off or have a reduced flow.   

• Solids will settle in the reservoir and be removed periodically. 
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We propose to construct a concrete raw water reservoir of 2500 m³. The reservoir will provide a 
reserve of +/- 2 days under normal condition. We recommend also dividing the reservoir in 2 cells, so 
one can be taken out of service for cleaning maintenance when needed. The preliminary 
recommended dimensions of the reservoir are, 

 
Number of cells: 2 
Length of cell: 24 m 
Width of cell: 12 m 
Bottom elevation: 0.0 m 
Normal water depth: 4.4 m 

The preliminary layout of the raw water reservoir is shown in Appendix E. 

 

6.3.3.2 Aeration system 

We recommend installing an aeration system to oxidize soluble iron to particle form, which will then 
be removed in subsequent treatment units. The aeration system includes an aeration tank, an air 
blower and air diffusers. 

The aeration tank will have a volume of 56 m³ to provide a hydraulic retention time of 27 minutes 
under average design flow. A normally closed sluice gate will be installed on the common wall 
between the aeration tank and the low-lift pumps wet well. This gate is used to flushing the raw water 
intake. 

The aeration system will be designed to provide at lease 0.5 g O2/g Fe2+. The aeration system 
includes an air blower of 3 kW (Aerzen model GM 3S/50 DN), and coarse bubble air diffusers. 

The air blower and electrical panels will be installed in a new building. 

The preliminary layout of the aeration tank is shown in Appendix E.  

 

6.3.3.3 Low-lift pumping station 

The low-lift pumping station will pump water from the Moose River to the aeration tank.  The proposed 
wet well measures 5 m by 3 m. The wet well bottom is at elevation – 4.0 m to connect to the existing 
incoming 400 mm diameter raw water pipe. We recommend installing 2 vertical turbine pumps (One 
duty + one standby), with the following characteristics: 

• Pump capacity:   21 L/s at 6 m TDH 

• Motor :  5 hp, 575 v/ 60 Hz / 3 ph, with VFD drive 

• Wet well depth (floor to bottom) :  7.5 m 

The low lift pumping station should be equipped with a level indicator-transmitter and floats. We also 
recommend installing a turbidity meter at the low-lift pumping station to continuously measure the 
turbidity of the river.  
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The design criteria for pump selection should be reviewed and revised as needed in the design phase. 
For example, should the raw water reservoir and pumping station be constructed in two phases (as 
described in section 7), a higher pump head will be needed so that the pumps can feed directly to the 
filtration process in phase 1. The existing raw water pumping station will be decommissioned and 
removed after the installation of the new pumping stations.  

The preliminary layout of the low-lift pumping station is shown in Appendix E.  

 

6.3.3.4 Raw water pumping station 

The filtration trains will be fed by the new raw water pumps installed in the raw water reservoir. The 
preliminary layout of the raw water pumping station is shown in appendix E. 

We recommend installing 2 vertical turbine pumps (One duty + one standby), with the following 
characteristics: 

• Pump capacity:   21 L/s at 16 m TDH 

• Motor :  7.5 hp, 575 v/ 60 Hz / 3 ph, with VFD drive 

• Wet well depth (floor to bottom) :  6.2 m 

The raw water pumping station should be equipped with a level indicator-transmitter and floats. We 
also recommend installing a turbidity meter at the pumping station to continuously measure the 
turbidity of the raw water. 

6.4 Coagulation and Flush mixing equipment 

6.4.1 Description of the existing coagulation system 

The coagulant used at the WTP is Kemira SternPAC. The point of application is on the 200 mm 
diameter raw water pipe at the entrance of the building.  The dosage is about 11 to 14 mg/L (Dry 
aluminum). The coagulant and its dosage have been optimised by a bench testing study done by 
Veolia Water Technologies Canada inc. in 2018. The study concluded that the coagulant and dosage 
used in the WTP are adequate for reaching good, clarified water quality with high organics removal 
and good filterability. 

Rapid mixing of coagulant is provided by an in-line mixer installed on the raw water pipe. The mixer 
is of 200 mm diameter, with 3 mixing elements. According to the operator, the mixer has a head loss 
of 3 – 4 psi at 700 m³/d.  

6.4.2 Assessment of flush mixing equipment 

The static mixer is effective only where the flow is constant and close to the design flow. The WTP is 
running at only about 20% to 25% of its design capacity. The existing in-line mixer does not provide 
effective mixing for the actual and future flows. 

6.4.3 Recommended modifications 

We recommend installing a power assisted in-line mixer. A quote for an InstoMix mixer by Walker 
Process Equipment is provided in Appendix F. The mixer should be designed to provide a mixing 
intensity of G = 1000 sec-1 for flow between 600 m³/d to 1850 m³/d. 
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During the site visit by Exp’s engineer, it was noticed that the dosing pumps run occasionally at very 
low frequency (several seconds per stroke). In order to ensure the mixing homogeneity, we 
recommend readjusting the pump settings with more frequent strokes and shorter stroke length.  

6.5 Polymer preparation and dosing system 

6.5.1 Description of the existing polymer system 

The polymer used in the WTP is Magnafloc LT20 (Non-ionic Polyelectrolyte powder). The actual 
polymer dosage is about 0.12 mg/L. The polymer dosage has been optimised by a bench testing 
study done by Veolia Water Technologies Canada inc. in 2018. The study concluded that the 
proposed polymer dosage can produce good, clarified water quality with high organics removal and 
good filterability. 

The polymer preparation system consists of a 3000 L tank with a mixer of ¾ HP, 115 volt. There is 
no day tank. The polymer dosing pumps are fed directly from the solution tank.  

6.5.2 Assessment of polymer preparation equipment 

The polymer solution is prepared with 250 gallons (950 L) of cold water and 2 kg of polymer powder. 
At the actual average flow, the polymer consumption is about 38 L (0.21% solution). In theory, each 
batch of polymer solution may last 25 days. It is generally recommended to limit the polymer storage 
time to 24 hours, or the polymer solution will loss efficiency. We conclude that the polymer preparation 
equipment is oversized. 

6.5.3 Recommended modifications 

We recommend replacing the existing polymer preparation system with a smaller system. The 
proposed new polymer preparation system should consist of the following equipment, 

• One preparation tank in HDPE, 200L, with a mechanical mixer. 

• One Application tank in HDPE, 200L. 

• Cold and hot water supply pipe to the preparation tank, with a mixing valve. 

• Prepare polymer solution daily. 

The Polymer solution should be prepared daily where possible. The two tanks should be installed so 
that the polymer solution in the preparation tank can flow by gravity to the application tank. 

6.6 BCA Package filtration train 

The WTP has two parallel packaged filtration plants. Each train consists of three flocculation tanks, a 
gravity settler with inclined tubes, and a dual media filter with sand and anthracite.  

A description of the clarifier is provided in the Instruction Manual – BCA Model ST-X-550-2 packaged 
water treatment plant. Design documents and shop drawings of the packages plant are not available. 

Each filtration train was originally designed for a capacity of 1500 m³/d. The WTP has never been 
officially commissioned. The filtrations trains have never been operated or tested at the design 
capacity. Since the installation, the WTP has been constantly operating at below 1/3 of its rated 
capacity (< 1000 m³/d).  
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The capacity of the treatment process should meet maximum day demand. The filtration trains are 
assessed under the following flow/operating conditions: 

• Condition Q1: Maximum day flow (1671 m³/d), with two (2) filtration trains in operation. 

• Condition Q2: Average day flow (1059 m³/d), with one (1) filtration train in operation.  

• Condition Q3: Average day flow (1059 m³/d), with two (2) filtration trains in operation 

6.6.1 Filtration train inlet 

The two globe style control valves at the entrance of the filtration trains are configured for flow 
balancing and measurement. These valves are oversized for actual and future flows. They need to 
be closed to near cut-off position in order to obtain accurate flow control and measurement. This may 
cause floc break-up and undermine the coagulation efficiency. We propose modifying the control 
program so that, 

• Replace the two globe style control valves by pinch valves. Only minor valve position 
adjustment should be made to balance the flow between the two filtration trains.  

• Install two (2) magnetic flowmeters on the raw water pipe, one for each inlet pipe. 

6.6.2 Flocculation  

Each BCA train has three sequential flocculation tanks. Each tank has an effective volume of about 
10.9 m³. Tanks no. 1 and no. 2 are each equipped with a ½ HP variable speed mixer. The maximum 
mixer speed is 8.75 RPM for the first tank, and 6 RPM for the tank. The mixers speed may be reduced 
to 25% of its maximum value. The third tank is a single stage hydraulic flocculator. 

The two design parameters concerning the flocculator are hydraulic retention time (HRT) and mixing 
energy (G value). The Design guidelines for drinking water systems recommends: 

• When sedimentation is included, detention times of 25 to 30 minutes are usually sufficient in 
summer.  

• When water temperatures are <5°C (<41°F), floc formation is slower and longer detention times 
of 30 to 40 minutes or longer may be needed. 

• G values of 10 to 70 1/sec are needed for successful flocculation. Optimum G and Gt 
(incorporating the time that the mixing intensity is applied) values are best determined by pilot 
studies. 
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The flocculation parameters under various design conditions are summarized in table 6-1.  

 

Description Unit Condition Condition Condition Original  

    Q1 Q2 Q3 design 

Design flow m³/d 1671 1059 1059 3000 
Number of trains in 
operation units 2 1 2 2 

Design flow per train m³/d 836 1059 530 1500 

Flocculator stage 1           

 - HRT min 18.7 14.8 29.5 10.4 
 - G value (@ 25% of 1/2 
HP) 1/sec 92.5 92.5 92.5 92.5 

Flocculator stage 2           

 - HRT min 18.7 14.8 29.5 10.4 
 - G value (@ 25% of 1/2 
HP) 1/sec 92.5 92.5 92.5 92.5 

Flocculator stage 3           

 - HRT min 18.7 14.8 29.5 10.4 

 - G value 1/sec - - - - 

Total HRT min 56.1 44.3 88.5 31.2 

Table 6-1: Verification of flocculation 

The verification shows that the mixing energy (G value) in the mechanical flocculators is higher than 
the recommended typical values even at the minimum mixer rotation speed. This may have 
contributed to the problem of poor settling in the clarifier, since high mixing energy may cause flocs 
break-ups.  

The flocculation tanks have sufficient volume to meet the recommended HRT under various flow 
conditions.    

The problem of accumulation of sand in the flocculation tanks has been observed during operation. 
The accumulation of sand had causes mechanical problems for the mixers. During the site visit by   
EXP’s engineer, the first stage flocculation mixers of both filtration trains were broken due to the 
accumulation of sand around the bottom bearing of the mixers. In fact, the operator must clean the 
flocculators regularly to fix the problem.  

Based on the assessment, we recommend the following modifications to the flocculation units: 

• Replace the existing mixers. The new mixers should allow lower mixing G-values to the 
recommended value of 20 to 70 1/sec. A preliminary selection of the mixer is provided in 
Appendix F; 

• Provide separate polymer application points at different heights in the first flocculation tank, with 
a delay period of 3 to 5 minutes. The last application point should be near the entrance of the 
stage 2 flocculator, to be used under condition Q2 (average day flow with 2 filtration trains in 
operation).   
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6.6.3 Clarifiers 

The settling clarifier is an up-flow solids contact unit complete with 60o settling tubes. The flow enters 
the bottom of the clarifier through a full-length distribution manifold, then passes upward to the effluent 
collection launder. Heavier particles settle to the bottom the tank. Lighter particles are retained in the 
inclined tubes, where fine flocs coalesce into larger flocs and settle to the bottom of the tank. Clarified 
water is collected near water surface by two full-length submerged collection launders. 

The 60o inclined tube settler modules are self-cleaning during normal operation. Retained sediment 
continuously slides down to the bottom of the tank. Self-cleaning is enhanced during the automatic 
desludge cycle when the water level in the clarifier is slightly dropped. The desludge operation is 
controlled by the plant PLC. The actual desludge operation is programmed for about 30 seconds 
every hour of operation, as recommended in the BCA’s instruction manual. 

A sludge blanket is maintained in the lower portion of the clarifier. Its position can be monitored 
through four sampling ports with isolation valves. 

The lower portion of the tank has a sloped hopper floor to encourage sludge collection and thickening. 
Settled sludge is periodically removed by static head through a full length, perforated, inverted V-
shape collector located at the foot of the hopper.   

The clarifier tank measures approximatively 9.14 m x 3.66 m. Thank height is about 3.85 m. The tube 
settler module covers 100% of the clarifier’s surface area. At the original design flow of 1500 m³/per 
train, the clarifier provides 90 minutes of detention time and an average surface loading of 1.87 m/h. 

Table 6-2 shows the surface overflow rate (SOR) at various flow conditions. The SORs are well below 
recommended design values. 

 

Description Unit Condition Condition Condition Original  

    Q1 Q2 Q3 design 

Design flow m³/d 1671 1059 1059 3000 

Number of trains in operation units 2 1 2 2 

Design flow per train m³/d 836 1059 530 1500 

Surface overflow rate (SOR) m/h 1.04 1.32 0.66 1.87 

Design guidelines for SOR   2.5 to 5.0 m/h for tube settlers   

    
1.6 to 6.0 m/h for solides contact upflow 
clarifiers 

Table 6-2: Verification of clarifiers 

The BCA packaged filtration plant instruction manual recommends a monthly (or more frequent) 
maintenance cleaning of the clarifier. During the maintenance cleaning, the water level should be 
dropped to below the bottom surface of the tubes. The tubes should be washed down with a hose. 
The maintenance cleaning has not been practiced as recommended. 

During the visit of the plant, we’ve noticed that the clarified water collection launders are not 
completely submerged. The water level in the clarifier is set to be at the level of the collection holes. 
As shown in  photo 7 (Appendix B), the submergence depth is not equal for all collection holes. This 
operating condition may cause a preferential flow pattern in the clarifier. We recommend increasing 
the water level so that the effluent collection launders are completely submerged. 
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The clarifier automatic desludge operation is programmed for 30 seconds every hour (according to 
the plant’s operation data). The difference between the average raw water flow and the average 
distribution flow for the past three years (2019 to 2021) is about 44 m³/d. The difference represents 
the average volume of wastewater generated from the process (clarifier desludge and filter 
backwash). In actual operation, the filter is backwashed once every three weeks. Each backwash 
operation uses about 24.3 m³ of water. On an annual basis, the filter backwashes use an average of 
1.2 m³/d. The average desludge blowdown volume is therefore estimated to be 42.8 m³/d, or 1.8 m² 
per desludge operation. 

The clarifiers have been experiencing problems resulting in poor settling performance. Flocs are 
carried over to the filters, causing clogging of the filters. During a visit to the WTP in June 2022, the 
EXP engineer conducted a stress test on the filtration process. A detailed description of the test is 
provided in Appendix D. The test results confirmed the problem of flocs carry-over. Due to this 
problem, the filtration train capacity is limited to about 12 L/s (1037 m³/s).   

Based on the assessment and the test, we conclude that the settling step is a bottleneck limiting the 
treatment capacity. The probable causes to the poor settling performance include: 

• Coagulation and flocculation are not optimized (See sections 6.4, 6.5 and 6.6.1); 

• Problems in the sludge collection components, such as clogging of the orifices, Sludge may 
have piled up and become compacted in zones due to uneven collection. 

In order to improve the clarification performance, we recommend the following corrective/operational 
measures: 

• Empty the clarifiers . Inspect and thoroughly clean all sludge collection and extracting elements.  

• Increase operation water level in the clarifiers so that the collection launders are completely 
submerged. 

• Practice maintenance cleaning of the clarifier as recommended in the BCA’s instruction manual. 

• Regularly verify the sludge blanket level in the clarifier as recommended in the BCA’s instruction 
manual. When sampling, make sure that the sampling port is not jammed by flocs.  

We also propose to install an air-scouring pipe on clarifiers’ desludge pipe as shown in Figure 6-1. 
This modification allows use of the existing blower to air-scour the sludge collection components, and 
to even up the sludge accumulation in the tank. We recommend practicing the air scouring during 
maintenance cleaning. 
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Figure 6-1: Proposed modification to clarifiers desludge piping 

6.6.4 Filters 

Each BCA train has a dual media filter. The filter tank measures 2.1 m by 3.6 m. The filtration media 
consists of 18 inches of anthracite and 18 inches of silica sand. 

The filtration rates at various flow conditions are shown in table 6-3. The filtration rates are well below 
recommended values. 

 

Description Unit Condition Condition Condition Original  

    Q1 Q2 Q3 design 

Design flow m³/d 1671 1059 1059 3000 

Number of trains in operation units 2 1 2 2 

Design flow per train m³/d 836 1059 530 1500 

Filtration rate m/h 4.60 5.84 2.92 8.27 

Design guideline for filtration 
rate   Maximum 11.7 m/h for Rapid rate gravity filters 

Table 6-3: Verification of filters 
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During the test conducted by  Exp’s engineer in June 2022 with raw water flow of 12 L/s (1036 m³/d), 
and one filter (F1) in operation, the turbidity of filtrated water ranged from 0.08 to 0.14 NTU.  

Filter backwash is programmed for 5 minutes of backwash with water, followed by 5 minutes of air 
scouring.  The backwash can be initiated manually or automatically. In auto mode, backwash is 
activated by the earliest occurrence of high media head loss, or high filtered water turbidity or pre-set 
elapsed run time. In actual operation, the filters are backwashed approximatively every three weeks. 

Some anthracite (+/- 6 inches) has been added to the filters recently. No operational or performance 
issues were noticed during the EXP site visit. 

It was noted that in  actual operation the filters are backwashed every three weeks. Considering the 
high raw water turbidity, we recommend considering more frequent backwashes. Typically, daily 
backwash is commonly practiced in municipal water treatment plants. 

 

6.6.5 Treatment process residuals 

The WTP has two separate tanks for receiving of process rejects: backwash waste tank and sludge 
blowdown tank. A flow diagram of the process residuals management system is shown in Figure 6-
2. 

The filter backwash water is discharged to the backwash waste tank.  

The settled sludge from the clarifiers is normally discharged to a sludge blowdown tank through a 250 
mm diameter PVC pipe. From the tank, the sludge is pumped to a sludge thickening bagger system. 
The supernatant of the bagger system is sent to the filter backwash waste tank. Thickened sludge is 
disposed of at the municipal landfill site. A by-pass pipe is provided to discharge the settled sludge 
to the backwash waste tank when necessary.  

The backwash waste tank is connected to a sanitary lift station (LS1). Wastewater from the treatment 
process is pumped to the sewage system and then to the municipal lagoon.  



Feasibility of increasing the WTP’s throughput  February 14, 2023 
Job No. NWL-21023706-00   
  

    

20 

 
Figure 6-2: Residuals management system flow diagram 

The estimated residuals volume as well as the tanks volume are, 

• Average sludge volume :  44 m³/d  

• Backwash wastewater volume : 24.3 m³/d 

• Total residuals volume: 68.3 m³/d 

• Sludge tank volume: 55 m³ 

• Backwash wastewater tank volume: 170 m³ 

In addition to the WTP’s process residuals, municipal sewage is also discharged into LS1 by a 24-
inch diameter gravity sewer. The sewer collects sewage from about 60 – 80 houses and a school. 
The flow from the municipal sewer is not available. 

According to the preliminary record drawing PS-01 prepared by Reid Crowther in 2001/11/22, the 
pumping station has a capacity of 9.1 L/s, with allowance of 2 L/s from the WTP. According to the 
drop tests done by the WTP operator in January 2023, the actual pumping flow is below the design 
capacity: 5.86 L/s with one pump, and 7.27 L/s with two pumps. The actual pump flow is below the 
design capacity. In fact, overflows have been observed at the pumping station during spring thaw.  

The capacity of the pumping station needs to be increased in order to safely accommodate the WTP’s 
wastewater flow with no restrictions. Also, the hydraulic profile between the backwash wastewater 
tank and the lift station should be examined to make sure that there will be no backflow to the 
backwash waste tank at any time. An in-depth study of the lift station is recommended. 
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6.7 Instrumentation and control 

The new pumps and instruments should be routed to the plant PLC and SCADA, including, 

• The low lift pumps, 

• The raw water pumps, 

• The level transmitters in the pumping stations, 

•  The turbidity meters, 

• The flowmeters. 
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7 Cost Estimate and Construction Phasing 

The proposed works are divided in two categories: operational interventions and modification works. 
All works are required for the WTP to meet the projected water demand. 

The recommended operational interventions are described below. These recommendations should 
be implemented immediately.  

• Adjust the dosing pumps setting to avoid pumping at low frequency 

• Prepare polymer solution in smaller batches. Discard aged polymer solution according to the 
recommendations of the supplier. 

• Adjust the flocculation mixers speed to optimize floc formation. Theoretical verification indicates 
that the mixers RPM is higher than recommended values. 

• Increase operation water level in the clarifiers so that the collection launders are completely 
submerged. 

• Empty the clarifier and thoroughly clean all sludge collection and extracting elements.  

• Practice monthly (or more frequent) maintenance cleaning of the clarifier as recommended in 
the BCA’s instruction manual. 

• Regularly verify the sludge blanket level in the clarifier as recommended in the BCA’s instruction 
manual. When sampling, make sure that the sampling port is not jammed by flocs.  

The proposed modifications include the relocation of the raw water intake, the construction of a raw 
water reservoir with new pumping stations, and modifications of the treatment process equipment. 
Where construction phasing is desired, we proposed construction in two phases: 

 

• Phase 1:  Relocation of the raw water intake 

 
Construction of the low lift pumping station 

 
Modifications of treatment process equipment 

• Phase 2:  Construction of the raw water reservoir with an aeration system 

 Construction of the raw water pumping station 

The preliminary cost estimate (Class D) is shown in table 7-1. The estimated total construction costs 
(before taxes) are: 

Construction in a single phase: $3,639,000  

Construction in two phases: 

• Phase 1 : $1,419,000 

• Phase 2 : $2,535 000  

Total : $3,954,000 
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Item Description Construction Construction in 2 phases 

    in 1 phase Phase 1 Phase 2 

1 Relocation of water intake $300,000 $300,000 - 

2 Raw Water Reservoir + pumping stations   - - 

2.1 Concrete tanks + excavation $2,250,000 $450,000 $2,050,000 

2.2 Low Lift Pumping Station $150,000 $160,000 - 

2.3 Raw Water Pumping Station $150,000 - $150,000 

2.4 Aeration system $65,000 - $65,000 

2.5 Maintaining operation during construction  $25,000 $15,000 $25,000 

2.6 
Decommissioning and removal of existing 
raw water pumping station 

$5,000 $5,000 - 

2.7 Building 3 m x 6 m $75,000 - $75,000 

3 Power Assisted In-line Mixer $50,000 $50,000 - 

4 Flocculation mixers $125,000 $125,000 - 

5 Polymer preparation system $25,000 $25,000 - 

6 Process piping and instruments   - - 

6.1 Removal of existing in-line mixer $3,000 $3,000 - 

6.2 Flow control pinch valves, 2 x 150 mm $36,000 $36,000 - 

6.3 Magnetic flowmeters, 2 x 150 mm $20,000 $20,000 - 

6.4 Raw water turbidity meters $30,000 $30,000 - 

6.5 Air scour piping + valves (on desludge pipe) $30,000 $30,000 - 

7 Electrical works $150,000 $85,000 $85,000 

8 Instrumentation and modifications of SCADA $100,000 $60,000 $60,000 

9 Commissioning $50,000 $25,000 $25,000 

  Total (before taxes): $3,639,000 $1,419,000 $2,535,000 

Table 7-1: Preliminary cost estimate (Class D) 
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8 Conclusions and recommendations 

EXP Services Inc. (EXP) has been retained by Fotenn and Infrastructure Canada with the Corporation 
of the Town of Moosonee to investigate the existing water treatment plant (WTP) in the Town of 
Moosonee in order to determine the capability of the WTP to meet the potable water requirements of 
the proposed WAHA Moosonee Hospital. 

The WTP was constructed in 2002. It has never been officially commissioned. The treatment process 
was designed for a maximum capacity of 3000 m³/d with two parallel packaged filtration trains, each 
having a maximum treatment capacity of 1500 m³/d. Since its installation, the WTP has been 
constantly operating at below 1/3 of its rated capacity (< 1000 m³/d). The actual water demand of the 
water distribution network is approximatively 656 m³/d on average day. 

With the future hospital, the demands for drinking water are estimated to be 953 m³/d on an average 
day and 1565 m³/d on maximum day. 

Based on the test conducted by Exp’s engineer in June 2022, we conclude that the treatment capacity 
of the treatment process is limited to about 1037 m³/d (12 L/s) under actual conditions. Aeras limiting 
the treatment capacity have been identified as follow, 

• Deteriorated condition at the raw water intake site. The buffer distance between the intake 
screens and the bottom of the river has greatly reduced due to accumulation of sand. Sand is 
constantly carried into the treatment process. 

• Seasonal variation of the raw water quality, particularly high raw water turbidity (up to 300 NTU) 
during spring thaw periods. 

• The process has been operating much below its design flow, causing inefficient coagulation. 

• Floc is carrying over from clarifiers to filters. Probable causes include ineffective clarifier 
desludge and overdue maintenance cleaning. 

• Insufficient wastewater pumping capacity of the lift station LS1, hindering clarifier desludge 
operation. 

The carry-over of sand in the raw water had caused mechanical failures of the process equipment, 
for example, broken flocculation mixers. It may also have contributed to the problem of ineffective 
desludge from the clarifiers. 

The process equipment downstream of the filtration trains are not included in the study. These include 
the disinfection system, the clear water reservoir and the distribution pumps. This part of the process 
had been designed for 3000 m³/d, which is higher than the projected water demand. 

Based on the assessment, we recommend immediately implementing the following operational 
interventions: 

• Adjust the dosing pumps setting to avoid pumping at low frequency 

• Prepare polymer solution in smaller batches. Discard aged polymer solution according to the 
recommendations of the supplier. 

• Adjust the flocculation mixers speed to optimize flocs formation. Theoretical verification 
indicates that the mixers RPM is higher than recommended values. 

• Increase operation water level in the clarifiers so that the collection launders are completely 
submerged. 
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• Empty the clarifier and thoroughly clean all sludge collection and extracting elements.  

• Practice monthly (or more frequent) maintenance cleaning of the clarifier as recommended in 
the BCA’s instruction manual. 

• Regularly verify the sludge blanket level in the clarifier as recommended in the BCA’s instruction 
manual. When sampling, make sure that the sampling port is not jammed by floc.  

Furthermore, the following modification works are recommended in order to meet the future water 
demands,  

• Extend the raw water intake pipe by 25 m into Moosonee River, where the riverbed is 
approximatively 2 m deeper that the existing intake site.  

• Construct a new raw water reservoir of 2500 m³. The reservoir will provide approximatively 2.4 
days of raw water reserve in the event that  the intake is shut down during spring break-up.  

• Install an aeration system for oxidation of iron, with a 3 kW blower and coarse bubble air 
diffusers. The blower will be housed in a 3 m x 6 m building. 

• Construct a new low lift pumping station to feed the raw water reservoir, with 2 vertical turbine 
pumps of 21 L/s at 6 m TDH, 5 HP, VFD, one duty and one standby.  

• Construct a new raw water pumping station to feed the filtration trains, with 2 vertical turbine 
pumps of 21 L/s at 16 m TDH, 7.5 HP, VFD, one duty and one standby. 

During the construction, the raw water forcemain should be cleaned to flush out sediment in the pipe. 

We also recommend the following modifications to the treatment process: 

• Replace the existing static mixer by a power assisted in-line mixer. The existing static mixer is 
oversized for the actual and future flows and does not provide the correct mixing intensity. 

• Install a new polymer preparation system with one 200 L preparation tank + mixer and one 200 
L application tank. The existing polymer preparation tank is over sized is not suitable  for current 
and future flows. 

• Provide multiple polymer injection points in the flocculation tanks. 

• Replace the two globe style flow valves on the inlet pipes of the filtration trains by pinch valves 
and install two magnetic flowmeters. 

• Install turbidity meters in the new pumping stations. 

• Install a 100 mm pipe between the existing blower and the clarifiers desludge header to allow air 
scouring of the sludge pipe. 

• Related electrical works. 

• Related works on instrumentation and modification of SCADA. 

Where construction phasing is desired, we proposed construction in two phases: 

• Phase 1 :  Relocation of the raw water intake 

Construction of the low lift pumping station 

Modifications of treatment process equipment 

• Phase 2 :  Construction of the raw water reservoir with an aeration system 

Construction of the raw water pumping station 
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The estimated total construction costs (before taxes) are: 

Construction in a single phase:  3,639,000 $  

Construction in two phases: 

• Phase 1 :     1,419,000 $ 

• Phase 2 :     2,535 000 $ 

Total :      3,954,000 $ 

Additional studies are recommended in the next steps of the project: 

• Provisions for fire protection of the new hospital (fire flow and reserve); 

• Evaluation of required capacity of the sanitary lift station LS1; 

• Geotechnical study of the proposed raw water reservoir site. 
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Appendix A – Raw Water Analysis Results 
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Appendix B – Photos 
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Photo 1 – Water intake screen 

 
Photo 2 – Raw water pumping station (construction) 
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Photo 3 – Raw water pumping station 

 
Photo 4 – Static mixer 
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Photo 5 – Filtration train inlet 

 
Photo 6 – Filtration train – Floculation tanks 
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Photo 7 – Filtration train – Clarifier 

 
Photo 8 – Filtration train – Filter 
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Photo 9 – Space between the 2 filtration trains 

 
Photo 10 – Chemical dosing pumps 
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Photo 11 – Chemical storage and preparation room 

 
Photo 12 – Chemical storage and preparation room 
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Photo 13 – Dewatering bagger system 

 
Photo 14 – Dewatering bagger system 
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Photo 15 – WTP Building + raw water pumping station 

 
Photo 16 – WTP Building 
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Appendix C – Calculations 
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Appendix D – Filtration Test Results 
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Description of the test 
Date:  2 June 2022 

 

The test was performed on the filtration train no. 1.  
The mixer in the 1st stage flocculation tank was out of service due to mechanical problem. 

Clarifier desludge : 30 seconds every hour. 
Filter is backwashed prior to the test. No backwash during the test. 

The flow rate was initially set at 14 L/s. At this flow, the filter’s effluent turbidity increased rapidly.  

Flow rate was then readjusted to 12 L/s.  
The test lasted 28 hours.  

Dosage of SternPAC: 0.26 ml/L 
Dosage of polymer:40 ml/L 
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Appendix E – Preliminary drawings of proposed modifications 
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Appendix F – Equipment Proposals 
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