LADYSMITH

Infrastructure Services

Request for Proposals

No. 2025-1S-06

Sanitary Sewer Modelling Services

For further information

please contact:

Maggie Robinson, EIT
Engineering Assistant

Phone 250-245-6414 ex 6246
email mrobinson@ladysmith.ca

RFP Issue Date: May 15, 2025

RFP Closing Date: June 12,2025, 1:30 pm,
RFP Opening: June 12,2025, 1:45 pm,
Location of Bid Opening: Ladysmith City Hall


mailto:fadams@ladysmith.ca
mailto:mrobinson@ladysmith.ca

Request for Proposals - Sanitary Sewer Modelling Services
RFP #2025-1S-06 Page 2

1. Introduction

The Town of Ladysmith is seeking qualified engineering consultants to submit proposals
that encompass updating the existing sanitary sewer model (SSM) and creating a long-term
asset management plan for the Town’s sanitary sewer system. This plan will guide
infrastructure renewal and maintenance for the next 5 to 20 years encompassing new
development requirements of the Provincial Small Scale Multi-Unit Housing (SSMUH)
legislation and using asset management best practices.

2. Required Project Deliverables

The expected deliverables are as follows:

- Create a Sanitary Sewer Model for the Town using the existing model (PCSWMM,
2014) and additional information.

- Utilize the created model to analyze the Town'’s sanitary sewer for deficiencies.

- Create a full build out scenario model using the Town’s Official Community Plan.

- Inspect pump stations and force mains to create a condition report.

- Create areplacement plan for pump stations and force mains.

- Work with Town staff to develop a maintenance plan.

- Create areplacement priority matrix for all sewer mains.

- Review the Town's budgets to create a 5-year detailed project list.

- Create a Sewer Asset Management Plan.

- Maintain contact with the Town during the length of the project with monthly
meetings.

- (subsequent phase, optional) Maintain the sewer model for the Town.

More detailed descriptions of each deliverable can be found in Appendix A - Project
Description.

3. Response Content

All respondents should include the following information in their proposal

e Project understanding;

e Proposed scope of work;

e Schedule to complete the work;

e Cost estimate, including a breakdown of costs; and

e List of staff who will work on the project including relevant experience and rates.

As part of the submission review process, proponents may be required to present their
proposal and approach to the Town staff. Proposals will be reviewed and evaluated by a
committee comprised of Town staff. During the evaluation process any or all of the
proponents may be asked for clarification by telephone or email.
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4. Enquiries

|”

All enquiries related to this “Request for Proposal” are to be directed to:

Maggie Robinson, EIT
mrobinson@ladysmith.ca
250-245-6414 ext. 6246

5. RFP Addenda

It is the responsibility of the proponents to check periodically for any addenda that may be
issued by the Town of Ladysmith. Addenda will be posted on the Town of Ladysmith website
(www.ladysmith.ca/city-hall/bid-opportunities) and on BC Bid.

6. Proposal Submission

Proponents are requested to submit their proposals no later than 1:30 pm on June
12, 2025, to the attention of:

Sue Bouma, Manager of Corporate Services
Town of Ladysmith

410 Esplanade - PO Box 220

Ladysmith, BC V9G 1A2

Proposals must be submitted in person or by mail or courier. All submissions must be clearly
marked “Request for Proposals 2025-1S-06 - Sanitary Sewer Modelling Services”

The successful bidder will be required to obtain and provide proof of the following:

e Acurrent business license for operating in the Town of Ladysmith

e AClearance Letter from WorkSafe BC that confirms they are registered and in good
financial standing with WorkSafe BC

e Minimum $5 million liability insurance with the Town of Ladysmith named as
additional insured

e Federal, provincial and municipal permits when and where applicable

Submissions in response to this RFP will be opened publicly at the Town of Ladysmith
City Hall on June 12, 2025, at 1:45 pm.

7. Proposal Evaluation

The Town will evaluate proposals based upon but not limited to, the following:
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Quality of the proposal

Fee quote

Principles of best value (see below)
Demonstrated proven experience
Accessibility and responsiveness
Reference checks

The Town reserves the right to accept or reject any or all proposals either whole or in part
at any time, or waive formalities in, or accept a proposal either whole or in part which is
deemed most favourable in the interest of the Town. The Town will be under no obligation
to proceed further with any submitted proposal and, should it decide to abandon same, it
may, at any time, invite further proposals for the supply of the described services or enter
into any discussions or negotiations with any party for the provision of the services. No
alterations, amendments or additional information will be accepted after the closing date
and time unless invited by the Town.

The lowest or any submission in response to this RFP will not necessarily be accepted. The
bids will be considered on their merits and it is not the intention of the Municipality to buy
on price alone.

The Town of Ladysmith Purchasing Policy entails the following Principles of “Best Value”:

e Procure the goods and services requirements of all departments in an efficient,
timely and cost effective manner while maintaining the necessary controls;

e Engagein an open bidding process wherever practical;

e Ensure maximum value is obtained during the acquisition of goods and services.
Where applicable, the total cost of the goods and services purchased should be taken
into account. Total cost may include but not be limited to acquisition cost, disposal
cost, residual value, training cost, maintenance cost, product performance and
environmental impact;

e Take into account wherever practical the commitment to protection of the
environment, and energy conservation;

e Ensure the acquisition of goods and services meets the requirements of applicable
legislation and trade agreements, including the New West Partnership Trade
Agreement, and the Agreement on Internal Trade; and

e Ensure that maximum value is realized when disposing of surplus goods, materials
and equipment.

e Uptofive(5) percent of the evaluation score will be allocated based on the proposal’s
contribution to the following community benefits:

e [Fconomy
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0 Demonstrate job creation within the local area, which is defined as the
Cowichan Valley Regional District and the Regional District of Nanaimo.

o Contribute to a stronger local economy (buy local)

0 Increase training and apprenticeship opportunities

o0 Provide work experience and employment opportunities for youth aged 15
to24

0 Ensure that a Living Wage for the local area is paid

e  Public Spaces

0 Enhance community recreation, arts and/or culture infrastructure
o Improve and enhance public spaces
0 Improve access to public spaces for people living with disabilities

e  Environment

0 Demonstrate that work undertaken exceeds requirements for
environmental standards

8. Ownership of Proposals

All Proposals and subsequent information materials shall become the property of the Town
of Ladysmith after the closing date and time and will not be returned.

The Proposals will be held in confidence by the Town subject to the provisions of the
Freedom of Information and Protection of Privacy Act. This Request for Proposals and all
associated documentation is the property of the Town of Ladysmith and shall not be copied
or distributed without the prior written approval of the Town.
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Appendix A - Project Description

1. Background

The older areas of Town were built with a combined sanitary and storm sewer system that
discharged into the harbour. As the system developed with a sanitary treatment plant and
new sanitary mains, certain areas of the original combined sewer were retained as a storm
drain system. There are likely situations where the storm water is still connected to the
sanitary service on-site, leading to significant inflow and infiltration in the system.
Additionally, there are likely areas of town where properties do not have drain
infrastructure and therefore storm water drains to the sanitary system, because
homeowners unwittingly connect their storm drain to the sanitary service.

The Town is currently in a phase of growth due to the changes in provincial legislation
particularly Bill 44 (or SSMUH), which allows 4 dwelling units on a traditional single-family
lot. With the SSMUH requirements, there will be an impact to the sanitary systemincluding
the pump stations and the Wastewater Treatment Plant (WWTP), as the Town is already
seeing an increased load on at the WWTP during large rain events. The Town is working
with a development exemption under SSMUH for the south end, therefore discovering
sanitary system deficiencies through this project is a top priority for the Town.

2. Previous Studies

In 2014 Opus Dayton Knight Consultants Ltd prepared a draft sewer model and capacity
analysis related to proposed development in the north end of Town. A PCSWWM model
was created to evaluate the feasibility for the development. The development did not move
forward but the Town has acquired the PCSWWM data. The model has not been updated
since it was developed for the proposed development, and it does not incorporate the south
end of town.

In 2017, the Town retained Opus International Consultants to prepare a Lift Station
Condition report. The draft is attached as Appendix B. Town staff have been using this
report to plan maintenance and upgrades.

In2017,the Town retained WSP/Opus to complete a Flow Monitoring Program in the north
end of town and a portion of the south end of town, to determine the extent of inflow and
infiltration into the sanitary system. This report is available as Appendix C. The report
identifies very high I&l in the system.

In 2019, the Town retained WSP Canada Group Limited (WSP) to determine the impact to
the sanitary system for the Waterfront Area Development. This development has not
moved forward yet. This report is available as Appendix D.

In 2024, the Town Engineering department prepared a Preliminary Sanitary Sewer
Capacity Review, as part of Staff Report to Council with respect to the Provincial
government’s legislation for Small Scale Multi-Unit Housing (SSMUH). This report is
available in Appendix E. Staff prepared the report using conservative methods to identify
areas of possible restrictions resulting in surcharging or overflow in the system. The report
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identifies areas of concern based on a desktop review. The report stated an upgrade to the
model was required to confirm or dispel these findings.

3. Existing Infrastructure

The Town owns, maintains, and operates the municipal sanitary sewer, which contains:

e Gravity sewer mains = 88.7 km
e Sewer force mains = 3.4 km

e Sewer lift station=1

e Sewer pump stations =7

e Service laterals = 3450

e Sewer manholes =910

Approximately 90% of the manholes (nodes) have inverts and pipes (conduits) have slope,
size and material.

Limited public access in GIS is available at https://www.ladysmith.ca/business-
development/bylaws-maps.

Access to the entire sewer network in AutoCAD is available to all bidders upon request.
Sewer data includes the following for a majority of the assets:
- Sewer mains
Elevations
Sub-Catchments
Diameter
Material
Length
Slope
- Sewer manholes
0 Rimelevation
0 Invertelevation
- Sewer service laterals

O O O 0O O O

4. Scope

The objective of this project is to develop an updated Sanitary Sewer Model. The Sanitary
Sewer Asset Management Plan (Plan) will be developed from the model and identify at least
20 years of priority projects. The Plan must identify five years of priority replacements,
upgrades, and maintenance work with costing. The Plan will be based on the available
information including condition, age, expected development, and I&l goals in order to
maintain current service levels.


https://www.ladysmith.ca/business-development/bylaws-maps
https://www.ladysmith.ca/business-development/bylaws-maps
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5. Required Project Deliverables

5.1. Meetings

The bidders should account for the following meetings in their proposals with Town staff:

e Inperson kickoff meeting at Ladysmith Public Works building = 2 hours

e Virtual recurring 1-hour monthly meeting for duration of project = 10 hours

¢ Inperson meeting with Planning Department to review OCP and expected future
growth = 2 hours

5.2.Sanitary Sewer Model

Prepare an up-to-date sanitary sewer model using existing data. The consultant shall
evaluate the best method to prepare the model based on the data provided.

The model shall include all aspects of the sewer system, including, but not limited to pump
stations, force mains, and gravity main capacity. The Consultant will calibrate the model
using dry and wet weather flow data, including the 2017 WSP Flow Monitoring Report
information.

Adjust the population density to account for short term SSMUH density increases in single
family residential areas identified in the Official Community Plan.

5.3.Sewer System Analysis

Utilizing the up-to-date sewer model developed above, the Consultant shall

e analyze the present-day model to identify deficient infrastructure required to
bring the system operation to within acceptable levels of service and design
parameters;

e provide an Esri compatible feature class with an attribute that identifies capacity
for each pipe segment;

e provide the Town with a preliminary list of potential infrastructure and/or
operational improvements to address any identified system deficiencies for
further review and assessment by the Town; and

e incorporate input received from the Town on preliminary findings and develop a
prioritized list of improvements for mains and pump stations with Class D cost
estimates, to 2030.

5.4. Future Sewer System Analysis

Utilizing the Town’s OCP, information gathered during an estimated 2 hour meeting with
the Planning Department, and the updated sewer model from above, the Consultant will:

e model a full build out scenario based on long term SSMUH directives;


https://www.esquimalt.ca/sites/default/files/docs/business-development/OCP/Esquimalt_OCP_2020-01-09.pdf
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e analyze the future model to identify capacity issues;

e provide an Esri compatible future feature class with an attribute that identifies
capacity for each pipe segment;

e provide the Town with a preliminary list of potential infrastructure and/or
operational improvements to address any identified system deficiencies;

e produce an updated model, GIS feature class, and map that considers the
improvements identified in this project (i.e. update the model to account for 1&l
reductions identified as part of this project); and

e Incorporate input received from the Town on preliminary findings and develop a
prioritized list of improvements for mains and pump stations with Class D cost
estimates. Where improvements are identified, future sizing requirements of
mains and pump stations should be listed.

5.5. Pump Station and Force Main Inspections and Condition Report

The Consultant will complete a full inspection of the pump stations and corresponding force
mains to produce a condition report for each station. The existing condition assessment
report is now 8 years old. There is a new pump station at Gladden Road and a pump station
planned as part of the Holland Creek Development, whichis not in the list. The Sandy Beach
pump station is at end of life.

Regular maintenance has been completed on the pump stations. Town staff will be available
todiscuss maintenance activities. This information will be utilized to develop portions of the
asset management plan.

5.6. Pump Station and Force Main Replacement Plan

Utilizing the condition information from the inspections, the Consultant shall develop a life
cycle plan for the pump stations and force mains.

5.7. Develop Maintenance Plan

Work with Town staff to review current maintenance and operating programs and identify
any improvements. Examples include, but are not limited to flushing, lining, inspection
chamber installations, service lateral replacements, reoccurring CCTV inspection intervals,
additional flow monitoring, etc. Any improvements should be included in the 5-year project
list with a corresponding year (example annual flushing program starts in year 2).

5.8. Review Existing Budgets

The Town has a limited sewer operating and capital budget. Of most significance is a new
line item in 2023 for $1,110,000 for 1&l. The Consultant will review the details of these
budgets.
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5.9. Sewer Main Replacement Priority GIS Feature Code

The Consultant will develop a priority matrix for the replacement of all sewer mains using
the information described above, risk factors, best practices and input from the Town. The
output will be an Esri compatible feature class with an attribute that assigns each asset
segment a replacement/repair target range (0-5 years, 5-20 years, etc.). Other criteria may
be included after the kickoff meeting. Included in this should be a high-level replacement
class for the assets using a unit rate agreed to with the Town.

5.10. 5-Year Detailed Project List

Further to the 20-year budget planning graph, a 5-year detailed list of capital projects is
required. The list should identify the asset, type of renewal (i.e. replacement or lining), and
Class D cost estimate separated for detailed design and construction. The list will align with
the 20-year plan for funding and be based on maintaining levels of service, meeting
development demands, and reducing inflow and infiltration. A budgetary cost estimate will
be provided for each project/asset.

5.11. Sewer Asset Management Plan

An overall Sewer Asset Management Plan (Plan) will be developed to summarize the key
findings. Included in the Plan are the following deliverables that were listed above:

e Map of the present-day sewer model that colour codes the pipe segments and
pump stations by existing capacity;
e Map of the future model that colour codes the pipe segments and pump stations by
existing capacity;
e Map of the colour coded conditions of the pipe segments and pump stations;
e Map of the pipe segments and pump stations colour coded by range of replacement
year;
e List of pump station and force main replacement year and cost
e Description of proposed maintenance activities
e Aproject list to 2030 to account for SSMUH exceptions provided to the Town by
the Province with Class D estimates.
e 20-year detailed project list that includes:
o0 Improvements identified in present day sewer model
o Improvements identified in future sewer model
o Additional projects identified to meet 1&l goals
0 Projectsidentified in the pump station and force main replacement plan
0 Projectsidentified in the maintenance plan
e 20-year lifecycle cost vs planned budget graph that includes
0 20-year plan from above
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0 Maintenance, pump station, and force main projects identified as critical
within the 20 years.
e The Planshould be actionable, concise, and easily digestible by Engineering staff.

5.12. Maintain Sewer Model (subsequent phase - optional)

Currently, the Town does not have capacity to maintain the sewer model as new
developments come or as infrastructure is rehabilitated to remove I&l. The Town is
planning to have the Consultant maintain the model and represent the Town on assessing
sewer capacity on individual multi-family developments to determine if sufficient sewer
capacity exists for the development. If sufficient capacity does not exist, the Consultant will
identify which upgrades are needed to achieve capacity for that development. In addition,
the Consultant will update the model annually with repairs completed that year. This
deliverable is part of a subsequent phase and should be treated as optional. Provide hourly
rate for these services.
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Appendix B - Lift Station Condition Report

Town of Ladysmith

Lift Station Condition
Assessment
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Town of Ladysmith

Lift Station Condition
Assessment

Prepared By Opus International Consultants (Canada) Limited
Nora Asadollahi North Vancouver Opus Office
Assistant Project Engineer 210-889 Harbourside Drive
North Vancouver BC V7P 3S1
Canada
Reviewed By Telephone: +1 604 990 4800
Clive Leung, P.Eng Facsimile: +1 604 990 4805
Project Manager
Date: November 22, 2017
Reference: D-21812.00
Status: Draft

This document has been prepared by Opus International Consultants (Canada) Limited for the exclusive use and benefit of the
client to whom it is addressed. The information and data contained herein represent Opus’ best professional judgement in light
of the knowledge and information available to Opus at the time of preparation and using skills consistent with those exercised
by members of the engineering profession currently practicing under similar conditions. Except as required by law, this
document and the information and data contained herein are to be treated as confidential and may be used and relied upon
only by the client. Opus denies any liability whatsoever to other parties who may obtain access to this document for any injury,
loss or damage suffered by such parties arising from their use of, or reliance upon, this document or any of its contents withg
the express written consent of Opus and the client. Information in this document is to be considered the intellectual pro

of Opus in accordance with Canadian Copyright Law.

© Opus International Consultants (Canada) Limited
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Town of Ladysmith — Lift Station Condition Assessment 1

Executive Summary

Opus International Consultants Ltd. (Opus) was retained by the Town of Ladysmith to conduct a
condition assessment of the Town’s existing sanitary lift stations. This included a review of the civil,
mechanical, and electrical components for all six sanitary lift stations. The ultimate objective is to
provide the Town with a comprehensive assessment of risk ratings for each asset component from each
lift station and a prioritized list of repair and replacement recommendations for these components.

The lift station condition assessment included an initial review of existing available record data provided
by the Town, followed by field reviews at each site, in completing a thorough lift station inventory. The
subsequent task was to develop a standardized risk assessment framework for evaluating the criticality
of each sanitary lift station asset component, in order to quantify the urgency in which preventive or
corrective upgrades and repairs would have to be implemented, and/or if full component replacements
would be preferred. The risk rating of the lift station asset components is based on the likelihood and
consequence of failure of that asset. A key aspect of the risk analysis was the field review which allowed
field specific engineers to evaluate the current conditions of the civil, mechanical, and electrical
components of each lift station.

Condition assessments carried out during field reviews at each lift station allowed Opus to determine
the likelihood of failure of each system component based on condition, assessed age, and state of repair.
Parameters affecting the consequence of failure for each lift station asset component are the technical
expertise required for replacement, the replacement value of each system component, the impacts of
failure to business continuity, and the impacts of failure to the environment.

Upon combining the findings of the field reviews and subsequent desktop risk analysis, risk rating scores
for each lift station asset component were determined, allowing for a prioritized lift station asset
component repair and replacement program. Where “Very High Risk”, “High Risk”, and “Medium Risk”
asset components could be ideally addressed through cost-effective repairs to prolong the life of the
assets, the eventual replacement of these assets would be deferred in the replacement program by their
reclassification as “Low Risk” asset components after the suggested repair was made, where we have
scheduled specific repair years and costs in this report. The reader should note that this lift station
condition assessment study provides for the review of one repair/replacement cycle for each asset
component reviewed and therefore should only be reviewed as a short term (10-15 years) plan rather
than a fully-fledged repair and replacement strategy for long term (>15 years) usage. This condition
assessment study should ideally be re-assessed at minimum once every 1o years to refresh
understandings of condition through field reviews and re-assessment of risk ratings. The following
upgrades have been identified:

e Components categorized as “Very High Risk” assets are recommended for replacement in the next O-
2 years. These assets are currently in poor condition and are at the end of their service lives. The total
estimated annual repair/replacement cost of “Very High Risk” asset components is $85,000.

e Components categorized as “High Risk” assets are recommended for replacement in the next 3-10
years. These assets are currently in tolerable condition and are near the middle to the end of their
service. The total estimated annual repair/replacement cost of “High Risk” asset components is
$702,000.

Opus International Consultants (Canada) Limited
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Town of Ladysmith — Lift Station Condition Assessment 2

Components categorized as “Medium Risk” assets are recommended for replacement in the next 11-
20 years depending on the category of the component (civil, mechanical, and electrical). These assets
are currently in satisfactory condition and are near the middle of their service lives. The total
estimated annual repair/replacement cost of ‘Medium’ risk asset components is $5,261,000.
Components categorized as “Low Risk” assets are recommended for replacement in the 21-50 years,
depending on the category of the component (civil, mechanical, and electrical). These assets are
currently in satisfactory condition. The total estimated annual repair/replacement cost of “Low Risk”
asset components is $1,659,500.

Opus International Consultants (Canada) Limited
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Town of Ladysmith — Lift Station Condition Assessment 3

1 Introduction

1.1 Purpose
The objectives of the lift station condition assessment are:

e To develop an up-to-date asset inventory of the Town’s lift stations;

e Todevelop and implement a strategic risk-based asset management approach to assess the condition
and criticality of all civil, mechanical, and electrical asset components of the lift stations;

e To conduct field reviews to determine actual field conditions and identify potential repairs (as
needed); and,

e To anticipate replacement schedules and costs, and to prioritize lift station asset component
improvements across the Town.

The results of this report will allow the Town to have a better understanding of the current condition of
its lift stations and allow Town staff to make informed decisions concerning repair and replacement
schedules of asset components within its lift stations, particularly towards any critical infrastructure
currently at a very high risk of failure.

1.2 Background

There has been a growing demand by municipalities in Canada and across the world to adopt an effective
means of asset management to evaluate service delivery models. In general, sanitary sewer systems are
one of these service delivery utilities which requires an in-depth investigation of its management and
continued service due to its profound impact of failure on large groups of people. One of the goals of
sanitary sewer asset management and renewal plans is to ensure the financial sustainability of the
sanitary utility. A key element in achieving the goal is to measure performance and intervene at the
optimum point during a given asset’s service life to perform upgrades, repairs, or replacements.

1.2.1 System Description

The Town currently operates roughly 66 km of sanitary gravity sewers, 983 manholes, 6 sanitary lift
stations, and 1.2 km of pressurized sewers (forcemains). The Town’s sanitary sewers discharge
wastewater from homes and businesses into a centralized wastewater treatment plant.

This report focuses on the Civil, Mechanical and Electrical components of the Town’s sanitary lift
stations from an asset condition assessment perspective. The Town does not currently have a complete
documented record of its lift stations, and has retained Opus to complete an inventory and condition
assessment to document the current state and condition of each lift station asset component.

1.2.2 Asset Condition Rating Approach

Measuring the performance of the Town’s sanitary lift stations will require condition assessment
exercises of a sufficient regularity in order to mitigate the risk of asset failure, avoid service interruption,
and minimize detrimental impacts on health, environment and safety. Risk in the context of asset
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management is a measure of the consequence of an asset’s failure combined with its likelihood of failure.
The risk context is a key factor in determining the priority of capital expenditures on sanitary lift stations
assets.

This report presents Opus’s comprehensive study into developing a risk analysis framework in order to
perform condition assessments of the Town’s six sanitary lift stations, and develop a prioritized asset
component repair and replacement plan. The intent of the risk assessment is to empower the Town to
make informed management decisions, in order to focus resources and efforts on critical sanitary lift
station assets. The risk assessment process is subjective, and should be regularly reviewed and refined
with up-to-date information, in conjunction with other related issues, such as:

¢ Risk Management Reviews

e Levels of Service Reviews

e Renewals Planning Budgets

e Operations and Maintenance Practices

e Regular Site Visits to Further Assess Conditions (At minimum once a year)

1.3 Scope of Work

This report contains the complete condition assessment of the civil, mechanical, and electrical asset
components of each of the Town’s sanitary lift stations with recommendations on repairs and
replacements, and consists of the following tasks:

e Information Gathering

e Risk/Condition Assessment Framework

e Field Reviews and Lift Station Inventory Development
e Criticality Assessment

e Risk Assessment & Renewal Plan

2 Information Gathering

The required relevant data was gathered for this assignment in discussion with the Town as follows:

e Latest available GIS and record drawings;
e Lift station condition assessments based on field visits and observations by Opus staff; and,
e Town of Ladysmith Sanitary Sewer Model (by Opus)

From an overall perspective, only a few critical data gaps were found, such as the actual
construction/commissioning year of the Transfer Beach lift station. Where critical assumptions have
been made, these are detailed in our summary of field reviews section in Chapter 4 of this report.
Available record drawings were used to help complete the lift station inventories during field reviews.
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3 Risk/Condition Assessment Framework

3.1 Overview of Approach

The lift station risk framework is a tool which establishes the risk management context. It attempts to
standardize condition assessment and decision-making processes by categorizing each lift station asset
component according to unique likelihood and consequence of failure ranking, which are then combined
to determine a final Risk score. For the purposes of carrying out the lift station condition assessment,
the lift station’s civil, mechanical, and electrical asset components have been individually assessed. Each
of these components are made of the asset groups as outlined in Table 3-1.

Table 3-1 Lift Station Components

L Typ. Life
Discipline Asset Groups Asset Components Expectancy
e Foundation 75
Facility Buildings e  Superstructure 75
e Roof 25
e Fence 20
Facility Yard e  Access 40
Civil e Grounds 50
e  Wet/Dry well 50
Foundation and Hydraulic QY lve chanigg ;18
Structure > agers
e Platforms 30
e Railings 30
e Pump Units (make, model, serial
numbers, horsepower, running
Pumps number, voltage/phase/frequency, 20
capacity, impeller number and
Mechanical speed)
e HVAC 10
b, e Discharge Piping 25
Piping & Valves «  Suction Piping 25
e Discharge Valve 25
e Standby Generator & ATS 30
e Electrical Panels 30
N . e  Service Entrance 30
Power Distribution & Electrical 15
e  Surge Suppressor
e  Starter #1 20
Electrical o Starter #2 2
e Controller Data (RTU) 15
e  Operational Interface 15
Instrumentation controls, & e Level control System 15
communication e SCADA 15
e Radio/Modem 12
e Antenna
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3.2 Likelihood of Failure

The Likelihood of Failure (LoF) of an asset was ranked using a score of 1 to 5. For each asset, in order to
determine a LoF score in a systematic and replicable way, both quantitative and qualitative assessment
approaches were considered:

e Quantitative — considered the asset’s repair history and remaining life estimate.

e Qualitative —involved asite visit and field review of lift stations by our civil/structural, mechanical,
and electrical engineers to determine the existing conditions and the extent of repairs/replacement
required.

(]

Qualitative assessments were carried out for all asset components based on their estimated remaining

useful life (= Typ. Life Expectancy - Age). Field reviews included an inventory review. Typical service

life estimates used to assess lift station asset components were taken from the Ministry of Community

Service’s “Guide to the Amortization of Tangible Capital Assets” document published May 2008 and

other commonly used values from Asset Management Best Practices. Service life estimates used for the

Town’s lift station asset components are also summarized in Table 3-1.

The LoF criteria are defined in Table 3-2.

Table 3-2 Likelihood of Failure Criteria

QUANTITATIVE QUALITATIVE
Repairs required based on

Estimated Remaining Useful Life (eRUL) Score current condition / Field

review
eRUL > 10 years past Typ. Life Expectancy 5 Critical
eRUL = 0-10 years past Typ. Life Expectancy 4 Major repairs required
eRUL within last 15% of Typ. Life Expectancy 3 Moderate repairs required
2 L@ P Lite Ii);?eegf;:é;r?;u" <50% of Typ. 2 Minor servicing required
1 eRUL > 50% of Typ. Life Expectancy 1 None required
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The quantitative (see Table 3-2) and qualitative scores (see condition field scores) for each asset
component were used to generate the LoF score using the matrix in Table 3-3.

Table 3-3 Likelihood of Failure Scoring Matrix
Qualitative

Quantitative

Table 3-4 provides a description of the LoF scores.

Table 3-4 Likelihood of Failure Scoring Description

Description

Rare, may occur in rare circumstances, more than 20 years

Unlikely, could occur at some stage, within 10-20 years
Possible, could occur at some stage, within 3-5 years
Likely, will probably occur at some stage, within 2 years
Almost Certain, is expected to occur within a year

D[ WIN|-

3.3 Consequence of Failure

The Consequence of Failure (CoF) of an asset was ranked using a score of 1 to 5. The implications of each
lift station failure were assessed against four categories including Technical, Financial, Business
Continuity, and Environmental. Other categories considered but not assessed include the population
and strategic planning factors, as they were deemed to have similar and inconsequential effects on CoF
scoring if used. Impacts to each of the categories due to an asset failure were ranked based on the criteria
set out in Table 3-5 and given scores from 1 to 5.

Each of the asset components were assessed individually to capture the relative impacts to each of the
categories. For example, the technical expertise required for replacing pump units is different to setting
up the SCADA system. The following data was reviewed to help determine the appropriate CoF score:

e Lift station condition assessment notes from site visits

e Population and Peak Wet Weather Flow estimates for each lift station catchment
e Pumping capacity of each station

e Land use parcels

e Proximity of lift stations to the Ladysmith Harbour and other watercourses

e Financial estimates of replacement costs of asset components

The final consequence of failure score for each asset was selected based on the average category score
from the four categories assessed.
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Table 3-5: Consequence of Failure Categories & Criteria
Technical Financial Population Business Continuity Environmental Strategic Planning
What is the level of effort or available What is the estimated financial cost of | What is the estimated number of customers What is the risk to day-to-day community What is the risk to the environment (ecology, soil What is the risk at the corporate and
resources required to deal with a complete|replacement of the asset? What is the risk| that will affected by the failure of the asset? | businesses, activities and systems? What effect on |contamination, water quality, noise levels, odour,| strategic planning level due to possible
failure of asset. Are there risks due to that there is inadequate funding for Are there risks related to health and safety? stakeholders and community? What will be the dust, etc) due to the effects of asset failure? impact to the Town's core business
specific critical technologies and or the replacement? impact on the level of service provided by the Town? objectives?
overall technical complexity of pump
= station components replacements (has it
é been done successfully before? Any design
° and/or implementation complexity?
= Specialised technical skill required? Speed
g of technology change, etc)
s
7]
2
(= Not used for this study as all lift station Not used for this study as continued
service approximately the same amount of operations of all lift stations have similar
people across the Town (i.e. all <2%). impact on the Town's strategic planning
objectives. Where Ludlow Lift Station is
concerned for maintained capacity supply
to service the future waterfront area
development, that is been considered from
the Business Continuty Point-of-View
Score Technical Score Financial Score Population Score Business Continuity Score Environmental Score Political
L . Significant effects to day to day business Overflow d 1re.ct d'lscharge to the
. . . Service disruption to more than - . A harbour with significant and wide . .
Local support not available. In Financial cost > $350,000 o \ . function with prolonged and significant .. Considerable impact on the
. .. - . . 50% of the Town's population. . . spread adverse effects on living s .
Catastrophic 5 general, limited resources or 5 (Insufficient funding / requires 5 L. . . 5 impact on levels of service (e.g. prolonged 5 .. . 5 Town's ability to meet business
. . . Service disruption to hospitals . . . , organisims and environment by . .
expertise are available. financing) service disruption to industrial and/or .. objectives across multiple years.
and schools. L. . s effluents, emissions, wastes, resource
critical commercial activities) .
depletion, etc
Major effects to day to day business Overflow direct discharge to the
Local technical support not Financial cost of $200,000 to function with significant short term harbour with major but localised -
. N . o . . .. .. Impact on the Town ahieving core
available. Out of $350,000 Service disruption to 35-50% of impact on levels of service (e.g. short adverse effects on living organisims . L. o
4 . . 4 A . , 4 . 4 . . X . . 4 . 4 business objectives within one
province/country expertise (Significant portion of Town's population. term service disruption to industrial and environment by effluents, iven vear
available and required. annual sewer budget) and/or high density residential and emissions, wastes, resource depletion, & year.
commercial areas) ete
)
g
] .
oy
£ . . . Moderate effects to day to day business Overflow (.ilscharge to cre ek then to
e Local technical support Financial cost of $100,000 to . . the Ladysmith harbour, with moderate .. .
. . . .. . o function with moderate short term : .. Minor impact on strategic
° available. Requires onsite $200,000 Service disruption to 15-35% of . . localised adverse effects on living . >,
) Moderate 3 . . 3 . , 3 . 3 impact on levels of service (e.g. 3 .. . 3 planning and the Town achieving
Q review from external parties (Moderate portion of Town's population. L . . organisims and environment by . .
= temporary service disruption to medium .. business objectives.
5} (e.g. consultants). annual sewer budget) . . . . effluents, emissions, wastes, resource
= density residential and commercial areas) .
<3 depletion, etc
2
=]
S
. . Overflow discharge to creek then to
. . Minor effects to day to day business . . ..
. Financial costs of $35,000 to . . . ] ocean (not via harbour), with minimal
Local technical support N . o function with minor impact on levels of . . . . .
. $100,000 Service disruption to < 15% of . . . localised adverse effects on living Negligable impact on business
2 available. May also be resolved 2 . . , 2 . 2 service (e.g. temporary service disruption 2 .. . 2 .o . .
. (Minor portion of Town's population. . . Lo . organisims and environment by objectives and strategic planning.
in-house. to residential and limited commercial ..
annual sewer budget) . effluents, emissions, wastes, resource
properties) .
depletion, etc
Overflow direct discharge to the ocean
. . .. . (not via harbour) with negligible or no
. . F 1 costs < .. . Negligible effects t . .. . .
.. Available in-house knowledge 1nancial costs $3,5’OOO Negligible (< 2% population °8 1g}b ¢ erects to d.a yto dgy business localised adverse effects on living No impact to core business
Insignificant 1 . 1 (Low impact on Town's annual 1 1 function with insignificant impact on 1 o . 1 o . .
or experience. affected) - organisims and environment by objective and strategic planning.
sewer budget) levels of service .
effluents, emissions, wastes, resource
depletion, etc
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3.4 Risk Analysis

The results of the likelihood and consequence of failure rankings were then combined to develop a risk
rating for each lift station asset component, according to the matrix in Table 3-6.

Table 3-6 Risk Rating Matrix
‘Level of Risk’ - Risk Rating

Likelihood
o0
Rare L L M M H
Unlikely L L M M H
Possible L M M H H
Likely M M H H . VH
Almost Certain M H H ~VH VH

As outlined in Table 3-7, the level of risk of an asset component determines the action required in terms
of managing the risk as well as providing a gauge for urgency to implement either preventive or
corrective measures.

Table 3-7'Level of Risk' and "Action Required’

Risk Rating Action Required

Prioritized action required (i.e. make safe and program in current/next

High Risk (H) program)
Medium Risk (M) Planned action required (i.e. make safe and include in forward programs)
Low Risk (L) Manage by routine procedures

Replacement periods are based on the risk rating score of each asset: Very High Risk — within 0-2 years;
High Risk 3-10 years; Medium Risk— within 11-20 years; and Low Risk- within 21-50 years.

4  Field Review and Lift Station Inventory

This section of the report summarizes the findings of the field reviews in development of asset
component inventories and condition scores for each of the Town’s six lift stations. The inventory and
condition assessment forms filled out for each lift station have been included in Appendix A.

4.1 Gill Road Lift Station
Gill Road lift station is one of the oldest Town of Ladysmith lift stations constructed in 1982.
4.1.1 Civil Components

Based on notes from the record drawings, the reinforced concrete (RC) wet well structure was
constructed before 1982. During the inspection, the wet well was fully operational and no major
structural defect was observed in the RC wet well. The rebar arrangements within the walls of wet well
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are unknown based on the drawings. There is also no information about the rebar arrangement within
the surrounding concrete slab on the top of wet well. During inspection, a crack was observed from the
corner of the wet well to the retaining pony wall. The wet well contains existing ladder rungs cast into
the concrete structure which would have led to a midlevel platform which no longer exists. As mentioned
further below, a new platform and ladder will be installed as part of the upgrade project. The ladder,
platform frames and railing inside the wet well are severely corroded and need to be replaced.

Access to the lift station is difficult during high tides for service vehicles. The yard is a raised platform
adjacent to the harbour and poses some safety concerns. Thereby, installation of railing around the
pump station is recommended.

Electrical and control equipment as well as a self-priming pump (P3) are located in a reinforced masonry
building. The control room is separated from the pump room by a partition stud. The partition is in an
adequate condition. The masonry building’s rebar arrangement as well as height to thickness ratio of
the masonry block meet the design standards. However, the first two rows of masonry blocks need to be
grouted in order to meet the seismic requirements. The asphalt shingle roof is past its life service and
needs to be replaced. No evaluation of roof's trusses condition was carried out during inspection as they
could not be accessed. There is also no information about the condition of the foundation of the building
based on the drawings.

There is an unretained wall of soil adjacent to the wet well and pump building. Surcharge underneath
the unretained wall of soil will increase lateral active and seismic soil pressures exerted on the wet well
walls. In the case of the potential collapse of unretained wall of soil, the pump building does not have
the capacity to withstand the imposed loading of the soil. Apart from the physical improvements
reviewed to improve existing asset components of the lift stations from this assignment, a geotechnical
assessment is recommended in order to investigate the capacity and stability of the unretained wall of
soil during the seismic and ground saturation events at a cost of $6,000.

4.1.2 Mechanical Components

The mechanical system consists of two pumps (P1 and P2) located in the wet well, one self-priming pump
(P3) located in the above ground masonry building, and related wet well appurtenances, piping, valves
and ventilation. The P3 pump was installed after original construction of the station in 1982 but the date
is unknown. New pumps, P1 and P2, were installed in 1982. The remaining equipment was installed at
the time of construction.

Pumps No. 1 (P1) and No. 2 (P2) are located in the wet well. Since the date of our site inspection, the
following has occurred:

« One of the pump bases blew out and as a result the Town has ordered a new base for each
pump. The bases were from the original construction.

« Each pump has been serviced and motor cooling jackets were replaced which fixed the leaking
cooling jacket issue.
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« Opus has been retained to provide a mechanical and structural upgrade to the pump station.
This will include the replacement of piping, valves, pump bases, intermediate platform, and
the installation of a new ventilation system.

The self-priming pump (P3) located in the control building has not operated for a number of years. The
Town has spent resources on trying to fix the pump with zero results. It is recommended to remove the
pump from the station and recondition the room as a new electrical room.

Wet well pump operation was not confirmed with a drawdown test due to the lack of a level transducer.
The pumps were in serious need of maintenance but, as mentioned, each pump has been serviced and
issues were remedied. The pump guide rails are in good condition. Pump chains are looped around the
pump hook and a new link should be installed. Pump chain hooks are installed at the top of the wet well
but are not used. Short older chain lengths from the original pumps are hanging from the chain hooks.
The pump cables are loosely looped through the wet well. Cables are recommended to have cable grips
and be suspended from hooks near the access hatches.

Piping, isolation and check valves have moderate to severe corrosion. The majority of fasteners used at
flanged connections have been replaced with stainless steel fasteners due to corrosion. The remaining
fasteners are original and have heavy corrosion. As mentioned above, all piping and valves will be
replaced as part of an upgrade project.

There is no powered ventilation system at this location. Two goosenecks are provided which passively
ventilate the wet well. As part of the upgrade project it is recommended to modify one gooseneck for the
installation of a rated/classified air supply fan (i.e. the same as the one required for the Ludlow site).
The remaining gooseneck would then become the exhaust duct.

4.1.3 Electrical Components

The overall condition of electrical components was found to be in adequate working condition (although
past their typical service life expectancies). Electrical and control equipment is housed in an above
ground masonry building. The installed equipment is old and most equipment is from the original
construction. A plan to upgrade this old equipment should be budgeted.

The wet well is not ventilated and therefore requires the installation of electrical equipment that is rated
for Class 1, Zone 1. No intrinsically safe relays were installed for the float level switches. Therefore,
intrinsically safe relays shall be installed for all float level switches.

No EYS seal for one of the pump cables was identified on the conduit between the wet well and the
control panel, and should be installed. Due to the age of the station, it is recommended to review the
electrical grounding installation and perform ground resistance tests to ensure the electrical grounding
system is still in an acceptable condition and provides adequate performance.
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4.2 Sandy Beach Lift Station
Sandy Beach is one of the oldest Town of Ladysmith lift stations constructed in 1982.
4.2.1 Civil Components

Based on notes from the record drawings, the reinforced concrete (RC) wet well structure was
constructed before 1982. No structural defects were observed in the RC wet well structure. The station’s
current hatches do not provide access to the ladder inside the wet well. The hatch frame is also mildly
corroded and needs maintenance. This corrosion should be removed and a new corrosion protection
layer should be applied on the surface. The wet well contains ladder rungs cast into the concrete
structure which would have led to a midlevel platform which no longer exists. These should be removed
and a new ladder, platform, and railing installed (if required).

The yard is a raised platform adjacent to the harbour and poses some safety concerns. Thereby,
installation of railing around the pump station is recommended.

The electrical kiosk base is not in a good condition and may require replacement. There is no vehicular
access to the lift station and operations staff currently access the lift station through a residential yard.
During low tide, the lift station can also be accessed from the beach. There is limited space for the
installation of a genset.

4.2.2 Mechanical Components

The mechanical system consists of two submersible pumps and related appurtenances, piping, and
valves. New pumps were installed in 2009. The remaining equipment was installed at the time of
construction.

The operation of Pumps No. 1 (P1) and No. 2 (P2) was not confirmed with a drawdown test due to lack
of a level transducer. Each pump was run and appeared to perform adequately. The pump guide rails,
pump chains and hooks are in good condition. The pump cables are zip-tied to the guide rail supports,
whereas cable grips would be a better installation.

Piping, isolation and check valves have moderate to severe corrosion and should be recoated to arrest
further corrosion. The majority of fasteners used at flanged connections have been replaced with
stainless steel fasteners due to corrosion. The remaining fasteners should be replaced to reduce
corrosion. All valves are located in the wet well.

There is no powered ventilation system at this location. Two goosenecks are provided which passively
ventilate the wet well. It is recommended to modify one gooseneck for the installation of a
rated/classified air supply fan (i.e. the same as the one required for the Ludlow site). The remaining
gooseneck would then become the exhaust duct.
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4.2.3 Electrical Components

The overall condition of electrical components was found to be in adequate working condition (although
past their typical service life expectancies). However, the interior panel requires general cleaning. The
installed equipment is old and most equipment is from the original construction. A plan to upgrade this
old equipment should be budgeted.

The incoming Hydro service is from a 240V, three phase Delta system overhead line, and terminates at
the main fused disconnect switch which is then routed via the existing electrical panel. The existing
electrical panel should not be a pull box for this purpose. The station is also ungrounded due to the three
phase Delta connected secondary service from Hydro, and no ground fault monitoring device is
installed. A ground fault monitoring device must be installed at the station to monitor any ground fault
conditions as required by the current code. The system’s electrical grounding (ground connection) seems
to be damaged. Due to the age of the station, it is recommended to review the electrical grounding
installation and perform ground resistance tests to ensure the electrical grounding system is still in an
acceptable condition and provides adequate performance.

The wet well is not ventilated and requires the installation of equipment that is rated for Class 1, Zone 1.
No EYS seals were observed on the conduit installation between the wet well and the electrical panel.
No intrinsically safe relays were installed for the float level switches. This installation would not meet
the current codes and standard practices for wet wells. Our recommendation would be to plan for the
overall station upgrade at the earliest date.

4.3 Ludlow Road Lift Station
The Ludlow Road Lift station was constructed in 1999, and was fully upgraded electrically in 2015.
4.3.1 Civil Components

The Fiberglass Reinforced Plastic (FRP) wet well is in a good condition and no defects were observed
during inspection. The structural components inside the wet well such as the platform, railing, and
ladder are in a good condition. Chain link fencing is provided around the facility. Fence connections are
minorly corroded in some locations and the barbed wires on the top of the fences are starting to rust.
Fence posts are attached to unreinforced concrete bases which are not structurally reliable to provide
support against imposed loads to the fences. The replacement of the barbed wire and repair of the post
fences are recommended.

The wet well contains a ladder and safety posts which appear to be in good condition.

Moreover, the slope (10%) and proximity of the road adjacent to the lift station presents some safety
concerns. The installation of bollards is recommended. Some corrosion of the anchor bolts has been
observed for the electrical kiosk base which needs maintenance in order to prevent malfunction during
the seismic event. The site elevation is 1500 mm higher than the Ladysmith marine service yard to the
northeast. The difference of elevation is retained by concrete blocks. These blocks are filled with soil. No
drawing of the retaining wall has been provided based on our records.
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A geotechnical assessment is recommended in order to investigate the stability of the retaining concrete
blocks during the seismic event at a cost of $6,000. The construction cost of a lock block wall is
recommended at a cost of $5,500.

4.3.2 Mechanical Components

The mechanical system consists of two submersible pumps and related appurtenances, piping, valves
and ventilation. New pumps were installed in 2016. A new ARI D-020 combination air valve was
installed on the wet well discharge pipe at that same time. The remaining equipment was installed at
time of construction.

In 2016, new Flygt pumps were installed onto existing Pump Nos. 1 and 2 Myers bases with adapters.
Drawdown tests were performed on our site visit and the pumped flows were approximately equal. The
pump guide rails are in good condition. The pump cables are zip-tied to the guide rail supports, whereas
cable grips would be a better installation. Hooks are provided to support pump chains but the pumps do
not have chains installed for pump installation and removal.

Piping, isolating and check valves are in an acceptable condition, but moderate corrosion is present and
should be recoated to arrest further corrosion. All valves are located in the wet well.

The ventilation system does not operate as the fan no longer works. A replacement fan should be
installed as soon as possible to avoid classification issues as described below. The existing fan is no
longer available from the fan supplier but an updated fan is available. This new rated/classified air
supply fan will require modifications to the air supply duct or a transition duct will need to be fabricated
as the new fan’s mounting flange is square.

4.3.3 Electrical Components

The Ludlow Road lift station has been in operation since 1999, however, the electrical panel including
the control system was upgraded in 2015, which included a ScadaPack32 RTU, Operator Interface and
pump motor starters.

Random issues related to the ultrasonic level monitoring device not responding or being frozen at a
certain level until the unit is reset, are reported. The existing installation, the settings (level range,
blanking distance, fail safe output etc.) and echo profile mapping of the level monitor should be reviewed
to isolate the probable cause of the issues. Also, the installed level transducer does not seem to have the
approval for installation in the Class 1, Zone 2 area, and therefore the level transducer should be
replaced.

Currently, the wet well ventilation fan is not working. This wet well fan should be replaced as soon as
possible because without the fan operating, the wet well would be classified as Class 1, Zone 1 area, which
would critically cause all mechanical and electrical equipment currently in the station to be off
specification.

Although the electrical panel and control system was upgraded in 2015, a plan to upgrade or relocate
the existing control panel into a new kiosk or building should be budgeted for. The existing control panel
is directly mounted in a skin tight outdoor enclosure, which, without any enclosure insulation, is
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subjected to direct heat and cold. In a hot summer day, the inside enclosure temperature may reach
above 40 Degrees Celsius which is the maximum operating limit of most solid state electronic
equipment. The high operating temperatures may reduce the life of the electronic equipment and may
create erratic operations of the equipment. Enclosure or kiosk insulation should generally be specified
to minimize temperature fluctuations, especially if solid state electronic equipment is used.

4.4 Park Drive Lift Station
Park Drive is one of the newer Town of Ladysmith lift stations constructed in 2011.
4.4.1 Civil Components

The Fiberglass Reinforced Plastic (FRP) wet well is in a good condition and no defects were observed
during inspection. The structural components inside the wet well such as the platform and ladder are
in a good condition and no replacement is needed. Fence post bases are not reliable to provide support
against imposed loads and repair is recommended. The barbed wire on top of the fence is completely
corroded and replacement with a galvanized barbed wire is recommended. The plywood sheets attached
to the south side of the fences should be removed due to excessive induced forces during the wind load.

The wet well contains a ladder and safety posts which appear to be in good condition. Grease buildup is
visible on piping, guiderails and around the interior of the wet well. Operations staff clean the wet well
which removes buildup.

Some of the existing anchor bolts attached to the genset base are corroded and replacement is required.
Stainless steel bolts are recommended. Moss should be removed from the genset steel tie beam in order
to prevent any further rust and deterioration.

4.4.2 Mechanical Components

The mechanical system consists of two submersible pumps and related appurtenances, piping, valves
and ventilation. All equipment was installed at the time of construction.

Pump operation appears to be good. A drawdown test was performed for Pump No. 1 and the result was
close to the design condition. The pumps at Swettenham are 3 years older and since one pump at the
site has had an impeller replaced with the 2nd pump currently in need of an impeller replacement, it is
likely that the Park Drive pumps will need impeller replacements in the next 5-10 years. The pump guide
rails and pump chain hooks are in good condition. The pump cables are zip-tied to the guide rail
supports, whereas cable grips would be a better installation.

Piping, isolating and check valves look are in an acceptable condition, but light corrosion is observed so
these components should be recoated/touched up to arrest further corrosion. A small air bleed ball valve
is installed on the piping just prior to existing the wet well. The lever handle is very corroded and should
be replaced with a more corrosion resistant lever (SS or GS). All valves are located in the wet well. The
ventilation system operates well.
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4.4.3 Electrical Components

The overall condition of electrical components was found to be in good condition; however, the interior
of the electrical kiosk requires general cleaning. Light rust was observed in the fan section around the
fan guard, and should be cleaned and touched up with paint to prevent further rust. The kiosk and
generator concrete bases are almost flush with the grade of the site, which could allow rain water to
enter underneath the kiosk or genset, thus, in turn, accelerating the rust buildup under the kiosk/genset
support frame over time. Lower concrete bases will also hinder the kiosk door from opening under light
snow accumulation conditions around the kiosk. Kiosk bases should be sealed using a marine grade
silicone sealant. A wet well ventilation fan positive pressure monitoring sensor should be installed to
monitor the operational condition of the ventilation fan in order to ensure that wet well area
classification is maintained. This sensor should be connected to the station alarm dialer.

Phase B of the Square-D surge suppressor in the electrical kiosk was not functioning and will need to be
checked and replaced. One of the EYS seals was found not sealed and must be filled with a proper sealing
compound to prevent potentially hazardous and explosive gases from entering the electrical kiosk. A
new low-level float switch was added but not connected to an intrinsically safe relay. This float switch
must be connected to an intrinsically safe relay to meet the installation requirements of a float switch in
awet well Class 1, Zone 2 area. The Milltronics level transducer cable must also be installed in a metallic
conduit and sealed with a EYS seal as per the manufacturer’s installation guide.

4.5 Swettenham Lift Station
Swettenham is one of the newer Town of Ladysmith lift stations constructed in 2008.
4.5.1 Civil Components

The Fiberglass Reinforced Plastic (FRP) wet well is in a good condition and no defects were observed
during inspection. The structural components inside the wet well are in a good condition and no
replacement is required. Unreinforced concrete fence post bases do not provide sufficient support
against imposed loads and repair is recommended. The barbed wire on top of the fence is completely
corroded. The slope and proximity of the road adjacent to the lift station presents some safety concerns.
The installation of bollards is recommended. The kiosk base and genset foundation are in good
condition, however some of the corroded genset anchor bolts should be replaced with stainless steel
bolts.

The wet well contains a ladder and safety posts which appear to be in good condition. Significant grease
buildup is visible on piping, guiderails and around the interior of the wet well. Operations staff clean the
wet well which removes buildup.

4.5.2 Mechanical Components

The mechanical system consists of two submersible pumps and related appurtenances, piping, valves
and ventilation. All equipment was installed at the time of construction.
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Pump No. 1 operation is good as it recently had a new impeller installed and now has a higher flowrate
than Pump No. 2 based on a drawdown test and accumulated pump running times. It is recommended
to replace the impeller for Pump No.2 as the flowrate is significantly lower, resulting in much higher run
times. The pump guide rails and pump chain hooks are in good condition. The pump cables are
supported with cable grips to hangers.

Piping, isolating and check valves look are in an acceptable condition, but light corrosion is observed
and these components should be recoated/touched up to arrest further corrosion. A small air bleed ball
valve is installed on the piping just prior to existing the wet well. The lever handle is very corroded and
should be replaced with a more corrosion resistant lever (SS or GS). All valves are located in the wet
well. The ventilation system operates well.

4.5.3 Electrical Components

The overall condition of electrical components was found to be in good condition; however, the interior
of the electrical kiosk requires general cleaning. Light rust was observed in the fan section around the
kiosk fan louvres, and should be cleaned and touched up with paint to prevent further rust. The kiosk
and generator concrete bases are almost flush with the grade of the site, which could allow rain water to
enter underneath the kiosk or genset, thus, in turn, accelerating the rust buildup under the kiosk/genset
support frame over time. Lower concrete bases will also hinder the kiosk door from opening under light
snow accumulation conditions around the kiosk. Kiosk bases should be sealed using a marine grade
silicone sealant. A kiosk ventilation fan positive pressure monitoring sensor is installed. Town staff
should confirm that this sensor is connected to the station alarm dialer.

The genset fuel leak or low fuel alarm wiring is broken and should be checked and tested. Backup low
and high-level float switches must be connected to intrinsically safe relays to meet the installation
requirements of float switches in a wet well Class 1, Zone 2 area. The Milltronics level transducer cable
must also be installed in a metallic conduit and sealed with a EYS seal as per the manufacturer’s
installation guide.

4.6 Transfer Beach Lift Station

Transfer Beach is estimated to have been constructed in 1991 from faded prints of dates on electrical
drawings found on site; however, record drawings of this station have not been available for this study.

4.6.1 Civil Components

No replacement of the wet well is recommended. No drawings have been provided for the wet well
structure. The hatch frame is moderately corroded and requires replacement. No defect of the electrical
kiosk base is observed. No recommendation for fencing is provided since the station is located near a
children’s park and the presence of the fences may pose safety hazards.

The wet well contains existing ladder rungs cast into the concrete structure which appear to be in good
condition.
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4.6.2 Mechanical Components

The mechanical system consists of two submersible pumps and related appurtenances, piping and
valves. The pumps were upgraded in 2010. The remaining equipment was likely installed at the time of
construction.

Pump operation was not confirmed with a drawdown test due to lack of a level transducer. The pump
guide rails and pump chains are in good condition. The pump cables are zip-tied to the access ladder,
whereas cable grips would be a better installation. The pump chains are looped around the top of the
guide rail support.

Piping, isolation and check valves have light to moderate corrosion and should be recoated or galvanized
to arrest further corrosion. All connections are threaded so no corroded fasteners are present. All valves
are located in the wet well.

There is no powered or passive ventilation system at this location. No goosenecks are provided. Due to
the park setting, ventilation exhaust was likely not desired so equipment would have had been rated
accordingly.

4.6.3 Electrical Components

The overall condition of electrical components was found to be in adequate working condition. The
installed equipment is old; however, it appears that the original motor starters have been replaced at
some time (est. 2000).

The wet well is not ventilated and requires the installation of equipment that is rated for Class 1, Zone 1.
No intrinsically safe relays were installed for the float level switches. Intrinsically safe relays shall be
installed for all float level switches.

No EYS seal was identified for one of the pump cables conduits between the wet well and the control
panel, and should be installed.

The electrical kiosk is powered from the nearby washroom. Due to the age of the station, it is
recommended to review the electrical grounding installation and perform the ground resistance tests to
ensure the electrical grounding system is still in an acceptable condition and provides adequate
performance.

This site is small and primarily services the adjacent park washroom.
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5 Risk Assessment & Renewal Plan

5.1 Likelihood of Failure Scores

Table 5-1 summarizes the LoF scores for each lift station asset component based on the LoF Criteria
laid out in Section 3.2.

Table 5-1 Likelihood of Failure Scores

Gill Road Lift Station: Likelihood of Failure Score

litati
Quantitative | 2Uatative | 4 clihood of
System Sub-System Component Score .
Score (Age) Failure
(Urgency)
Civil Facility Building- 1 1 1-Rare
Foundation
. - Building- .
Civil Facility 1 3 2 - Unlikely
Superstructure
Civil Facility Building-Roof 4 4 5 - Almost Certain
. - Yard-
Civil Facility EBRR R iling - - -
Civil Facility Yard-Access 1 1 1 - Rare
Civil Facility Yard-Grounds 2 5 4 - Likely
Civil Foundation 24uycigRlic Wet/Dry Well 2 2 2 - Unlikely
Structure
Civil Foundatiolklydraulic Valve Chamber 3 4 4 - Likely
Structure
Civil R * YOG Ladders 4 4 5 - Almost Certain
Structure
Civil Foundation &Sgaulic Platforms 4 4 5 - Almost Certain
Structure
Civil Foundation & Hydraulic Railing 4 4 5 - Almost Certain
Structure
Mechanical Pump Unit P1 5 1 4 - Likely
Mechanical Pump Unit P2 5 1 4 - Likely
Mechanical Pump Unit P3 5 5 5 - Almost Certain
Mechanical Piping & Valves HVAC - - -
Mechanical Piping & Valves Discharge Piping 4 5 5 - Almost Certain
Mechanical Piping & Valves Suction Piping - - -
Mechanical Piping & Valves Discharge Valves 4 4 5 - Almost Certain
. . Standby .
Electrical Power Distribution Generator & ATS 4 2 4 - Likely
Electrical Power Distribution Electrical Panels 4 1 3 - Possible
Electrical Power Distribution Service Entrance 4 3 4 - Likely
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Gill Road Lift Station: Likelihood of Failure Score

litati
Quantitative | QUAtatVe | o elihood of
System Sub-System Component Score .
Score (Age) Failure
(Urgency)
Electrical Power Distribution Starter #1 5 1 4 - Likely
Electrical Power Distribution Starter #2 5 1 4 - Likely
Electrical Instrumentation & Controller Data i ) i
Controls (RTU/PLC)
. Instrumentation & Operational
Electrical 4 - i
Controls Interface
I i Level |
Electrical nstrumentation & evel Contro 5 3 5 - Almost Certain
Controls System
Electrical Instrumentation & SCADA 5 1 4 - Likely
Controls
I -
Electrical nstrumentation & Radio/Modem - - -
Controls
Electrical Instrumentation & Antenna - - -
Controls
Sandy Beach Lift Station: Likelihood of Failure Score
Quantitative Qualitative Likelihood of
System Sub-System Component Score .
Score (Age) Failure
(Urgency)
. Building-
Civil Facilit - - -
Wi actity Foundation
Civil Facility Building- - - ;
Superstructure
Civil Facility Building-Roof - - -
Yard-
Vil Eacili i i i
Civi QY Fence/Railing
Civil Facility Yard-Access - - -
Civil Facility Yard-Grounds 2 3 3 - Possible
. Foundation & Hydraulic .
Civil B cture Wet/Dry Well 2 2 2 - Unlikely
Civil Foundation & Hydraulic Valve Chamber i i i
Structure
Civil Foundation & Rygggtllic Ladders 4 4 5 - Almost Certain
Structure
Civil Foundation & Hydraulic Platforms 4 4 5 - Almost Certain
Structure
Civil Foundation & Hydraulic Railing 4 4 5 - Almost Certain
Structure
Mechanical Pump Unit P1 1 - Rare
Mechanical Pump Unit P2 1 - Rare
Mechanical Piping & Valves HVAC - - -
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Sandy Beach Lift Station: Likelihood of Failure Score

Ludlow Road Lift Station: Likelihood of Failure Score

o alitative S
Quantitative Qualitativ Likelihood of
System Sub-System Component Score .
Score (Age) Failure
(Urgency)
Mechanical Piping & Valves Discharge Piping 4 3 4 - Likely
Mechanical Piping & Valves Suction Piping - - -
Mechanical Piping & Valves Discharge Valves 4 3 4 - Likely
. o Standby
Electrical Power Distribution Generator & ATS - - -
Electrical Power Distribution Electrical Panels 4 4 - Likely
Electrical Power Distribution Service Entrance 4 4 - Likely
Electrical Power Distribution Surge Suppressor - - -
Electrical Power Distribution Starter #1 5 4 - Likely
Electrical Power Distribution Starter #2 5 4 - Likely
Electrical Instrumentation & Controller Data i i i
Controls (RTU/PLC)
. Instrumentation & Operational
Electrical - - -
Controls Interface
Electrical Instrumentation & Level Control 5 3 5 - Almost Certain
Controls System
Electrical Instrumentatiggl SCADA 2 1 1- Rare
Controls
Electrical Instrurgggiation & Radio/Modem 2 1 1-Rare
Controls
. Instrumentation &
Electrical Antenna - - -
Controls

Structure

Quantitative | QU31Ve | 4 lihood of
System Sub-System Component Score .
Score (Age) Failure
(Urgency)
. - Building-
| | - - -
Civi Facility Foundation
. - Building-
Civil Facility Superstructure i i i
Civil Facility Building-Roof - - -
Civil Facility Yard-Fence 3 2 3 - Possible
Civil Facility Yard-Access - - -
Civil Facility Yard-Grounds 1 3 2 - Unlikely
Civil Foundation & Hydraulic Wet/Dry Well 1 1 1 - Rare
Structure
Civil Foundation & Hydraulic Valve Chamber i ) i
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Ludlow Road Lift Station: Likelihood of Failure Score

. ualitative -
Quantitative Q Likelihood of
System Sub-System Component Score .
Score (Age) Failure
(Urgency)
Civil Foundation & Hydraulic Ladders ) 1 1 - Rare
Structure
Civil Foundation & Hydraulic Platforms 2 1 1 - Rare
Structure
Civil Foundation & Hydraulic Railing i i i
Structure
Mechanical Pump Unit P1 1 2 1- Rare
Mechanical Pump Unit P2 1 2 1 - Rare
Mechanical Piping & Valves HVAC 4 5 5 - AlImost Certain
Mechanical Piping & Valves Discharge Piping 2 2 2 - Unlikely
Mechanical Piping & Valves Suction Piping - - -
Mechanical Piping & Valves Discharge Valves 2 2 2 - Unlikely
. L Standby
El | P D 2 1 1-R
ectrica ower Distribution Generator & ATS are
Electrical Power Distribution Electrical Panels 2 1 - Rare
Electrical Power Distribution Service Entrance 2 1- Rare
Electrical Power Distribution Surge Suppressor - - -
Electrical Power Distribution Starter #1 1- Rare
Electrical Power Distribution Starter #2 1- Rare
Instrumentation & Controller Data
Electrical 1 1 1- Rare
! Controls (RTU/PLC)
Electrical Instrumentation & Operational 1 1 1 - Rare
Controls Interface
| i Level
Electrical nstrumentation & evel Control 1 3 2 - Unlikely
Controls System
Electrical JStrumentatiorRg SCADA 2 1 1-Rare
Controls
| -
Electrical nsHggentation & Radio/Modem 2 1 1-Rare
Controls
Electrical Instrum e Eends Antenna - - -
Controls

Park Drive Lift Station: Likelihood of Failure Score

Quantitative Qualitative Likelihood of
System Sub-System Component Score .
Score (Age) Failure
(Urgency)
. - Building-
Civil Facility Foundation - - -
Civil Facility Building: - - .
Superstructure
Civil Facility Building-Roof - - -
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Park Drive Lift Station: Likelihood of Failure Score

litati
Quantitative | QUAtatIVe | o elihood of
System Sub-System Component Score .
Score (Age) Failure
(Urgency)
Civil Facility Yard-Fence 1 2 1-Rare
Civil Facility Yard-Access - - -
Civil Facility Yard-Grounds 1 2 1- Rare
Civil Foundation & Hydraulic |\ /5 el 1 1 1-Rare
Structure
Civil Foundation & Hydraulic Valve Chamber i i i
Structure
Civil Foundation & Hydraulic Ladders 1 1 1 - Rare
Structure
Civil Foundation & Hydraulic Platforms 1 1 1 - Rare
Structure
Civil Foundation & Hydraulic Railing i \ i
Structure
Mechanical Pump Unit P1 1 1 1- Rare
Mechanical Pump Unit P2 1 1 1 - Rare
Mechanical Piping & Valves HVAC 2 1 1- Rare
Mechanical Piping & Valves Discharge Piping 1 1 1 - Rare
Mechanical Piping & Valves Suction Piping - - -
Mechanical Piping & Valves Discharge Valves 1 1 1- Rare
. - . Standby
Electrical Power Distribution Generator & ATS 1 1 1- Rare
Electrical Power Distribution Electrical Panels 1 2 1- Rare
Electrical Power Distribution Service Entrance 1 1 1- Rare
Electrical Power Distribution Surge Suppressor 1 2 1- Rare
Electrical Power Distribution Starter #1 1 1 1- Rare
Electrical Power Distribution Starter #2 1 1 1- Rare
Instrumentation & Controller Data
Electrical 1 1 1-R
ectrica Controls (RTU/PLC) are
. Instrumentation & Operational
Electrical - - -
Controls Interface
i L
Electrical Instrumentation & evel Control 1 3 2 - Unlikely
Controls System
Electrical | I"Strumentation & SCADA 1 1 1- Rare
Controls
Electrical Instrumentation & Radio/Modem 1 1 1 - Rare
Controls
Electrical Instrumentation & Antenna - - -
Controls

Opus International Consultants (Canada) Limited




Request for Proposals - Sanitary Sewer Modelling Services RFP #2025-1S-06

Town of Ladysmith — Lift Station Condition Assessment

Page 39

24

Swettenham Lift Station: Likelihood of Failure Score

litati
Quantitative | QUAtatIVe | o elihood of
System Sub-System Component Score .
Score (Age) Failure
(Urgency)
. - Building-
Civil Facil - - - i
VI acility Foundation
. - Building-
Civil Facil - - i
Vi acility Superstructure
Civil Facility Building-Roof - - -
Civil Facility Yard-Fence 1 2 1 - Rare
Civil Facility Yard-Access 1 3 2 - Unlikely
Civil Facility Yard-Grounds 1 3 2 - Unlikely
Civil Foundation & Hydraulic |\ 1 /b well 1 1 1-Rare
Structure
Civil Foundation & Hydraulic Valve Chamber i i i
Structure
Civil Foundation & Hydraulic Ladders 1 1 1-Rare
Structure
Civil Foundation & Hydraulic Platforms 1 1 1-Rare
Structure
Civil Foundation & Hydraulic Railing 1 1 1 - Rare
Structure
Mechanical Pump Unit P1 1 1 1- Rare
Mechanical Pump Unit P2 1 3 2 - Unlikely
Mechanical Piping & Valves HVAC 2 1 2 - Unlikely
Mechanical Piping & Valves Discharge Piping 1 1 1-Rare
Mechanical Piping & Valves Suction Piping - - -
Mechanical Piping & Valves Discharge Valves 1 1 1- Rare
. - Standby .
Electrical Power Distribution Generator & ATS 1 3 2 - Unlikely
Electrical Power Distribution Electrical Panels 1 2 1- Rare
Electrical Power Distribution Service Entrance 1 1 1- Rare
Electrical Power Distribution Surge Suppressor 2 1 1 - Rare
Electrical Power Distribution Starter #1 1 1 1-Rare
Electrical Power Distribution Starter #2 1 1 1 - Rare
Instrumentation & Controller Data
Electrical 2 3 3 - Possibl
ectrica Controls (RTU/PLC) ossible
. Instrumentation & Operational
Electrical - - -
Controls Interface
Electrical Instrumentation & Level Control 5 3 3 - Possible
Controls System
Electrical Instrumentation & SCADA 2 1 1- Rare
Controls
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Swettenham Lift Station: Likelihood of Failure Score

Quantitative | QU3IEtVe | clihood of
System Sub-System Component Score .
Score (Age) Failure
(Urgency)
Electrical Instrumentation & Radio/Modem - - -
Controls
Electrical Instrumentation & Antenna - - -
Controls
Transfer Beach Lift Station: Likelihood of Failure Score
Quantitative Qualitative Likelihood of
System Sub-System Component Score .
Score (Age) Failure
(Urgency)
. - Building-
Civil Facility Foundation - - -
. - Building-
Civil Facility Superstructure i ) i
Civil Facility Building-Roof - - -
Civil Facility Yard-Fence - - -
Civil Facility Yard-Access - - -
Civil Facility Yard-Grounds 1 1 1 - Rare
Civil Foundation & Hydraulic |\ 1/ el 2 2 2 - Unlikely
Structure
Civil Foundation & Hydraulic Valve Chamber < i i
Structure
Civil Foundation @gigdraulic Ladders 2 1 1- Rare
Structure
Civil Foundation & Hydraulic Platforms i i i
Structure
Civil Foundation & Hydraulic Railing i ) i
Structure
Mechanical Pump Unit P1 1-Rare
Mechanical Pump Unit P2 1- Rare
Mechanical Piping & Valves HVAC - - -
Mechanical Piping & Valves Discharge Piping 4 2 4 - Likely
Mechanical Piping & Valves Suction Piping - - -
Mechanical Piping & Valves Discharge Valves 4 2 4 - Likely
. o Standby
Electrical Power Distribution Generator & ATS - - -
Electrical Power Distribution Electrical Panels 3 2 - Unlikely
Electrical Power Distribution Service Entrance 3 2 - Unlikely
Electrical Power Distribution Surge Suppressor - - -
Electrical Power Distribution Starter #1 2 - Unlikely
Electrical Power Distribution Starter #2 2 - Unlikely
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Transfer Beach Lift Station: Likelihood of Failure Score

. ualitative -
Quantitative Q Likelihood of
System Sub-System Component Score .
Score (Age) Failure
(Urgency)
Electrical Instrumentation & Controller Data i ) i
Controls (RTU/PLC)
. Instrumentation & Operational
Electrical - - -
Controls Interface
| i L I C |
Electrical nstrumentation & evel Contro 4 3 4- Likely
Controls System
. Instrumentation & .
Electrical SCADA 4 1 3 - Possible
Controls
. [ i _
Electrical nstrumentation & Radio/Modem - - -
Controls
. Instrumentation &
Electrical Antenna - - -
Controls

5.2 Consequence of Failure Scores

Table 5-2 summarizes the CoF scores for each lift station asset component based on the CoF Criteria
laid out in Section 3.3.
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) ) . Business Environmental Consequence of
System Sub-System Component Sub-System Technical Score | Financial Score - X
Continuity Score Score Failure
Civil Facility Building-Foundation Facility 3 1 4 4 3 - Moderate
Civil Facility Building-Superstructure Facility 3 2 4 4 4 - Major
Civil Facility Building-Roof Facility 3 1 4 4 3 - Moderate
Civil Facility Yard-Fence/Railing Facility - - - - -
Civil Facility Yard-Access Facility 2 1 4 4 3 - Moderate
Civil Facility Yard-Grounds Facility 3 2 4 4 4 - Major
Foundation & Hydraulic Foundation & Hydraulic
Civil undat yaraut Wet/Dry Well unaat ydrault 3 5 4 4 4 - Major
Structure Structure
Foundation & Hydrauli Foundation & Hydrauli
Civil oundation yaraufic Valve Chamber ounaation ydraulic 3 1 4 4 3 - Moderate
Structure Structure
Foundation & Hydrauli Foundation & Hydrauli
Civil oundation ydraulic Ladders oundation ydraulic 3 1 4 4 3 - Moderate
Structure Structure
Foundation & Hydrauli Foundation & Hydrauli
Civil oundation yaraufic Platforms ounaation ydraulic 3 1 4 4 3 - Moderate
Structure Structure
Foundation & Hydraulic Foundation & Hydraulic
Civil Y I yaraut Railing Y : ydrault 3 1 4 4 3 - Moderate
Structure Structure
Mechanical Pump Unit P1 Pump Unit #1 3 2 4 4 4 - Major
Mechanical Pump Unit P2 Pump Unit #2 3 2 4 4 4 - Major
Mechanical Pump Unit P3 Pump Unit #3 3 2 4 4 4 - Major
Mechanical Piping & Valves HVAC Piping & Valves - - - - -
Mechanical Piping & Valves Discharge Piping Piping & Valves 3 2 4 4 4 - Major
Mechanical Piping & Valves Suction Piping Piping & Valves - - - - -
Mechanical Piping & Valves Discharge Valves Piping & Valves 3 2 4 4 4 - Major
Electrical Power Distribution Standby Generator & ATS Power Distribution 3 2 4 4 4 - Major
Electrical Power Distribution Electrical Panels Power Distribution 2 3 4 4 4 - Major
Electrical Power Distribution Service Entrance Power Distribution 2 3 4 4 4 - Major
Electrical Power Distribution Surge Suppressor Power Distribution - - - -
Electrical Power Distribution Starter #1 Power Distribution 2 3 4 4 4 - Major
Electrical Power Distribution Starter #2 Power Distribution 2 3 4 4 4 - Major
Instrumentation &
Electrical Instrumentation & Controls Controller Data (RTU/PLC) Y : - - - - -
Controls
Inst tation &
Electrical Instrumentation & Controls Operational Interface nstrumentation - - - - -
Controls
. . Instrumentation &
Electrical Instrumentation & Controls Level Control System 2 2 4 4 3 - Moderate
Controls
. . Instrumentation &
Electrical Instrumentation & Controls SCADA 2 2 4 4 3 - Moderate
Controls
Instrumentation &
Electrical Instrumentation & Controls Radio/Modem Y : - - - - -
Controls
Electrical Instrumentation & Controls Antenna Instrumentation & - - - - -

Sandy Beach Lift Station: Consequence of Failure Score

Controls

Business Environmental Consequence of
System Sub-System Component Sub-System Technical Score | Financial Score . q
Continuity Score Score Failure
Civil Facility Building-Foundation Facility - - - - -
Civil Facility Building-Superstructure Facility - - - - -
Civil Facility Building-Roof Facility - - - - -
Civil Facility Yard-Fence/Railing Facility - - - - -
Civil Facility Yard-Access Facility - - - - -
Civil Facility Yard-Grounds Facility 2 1 1 4 2 - Minor
Foundation & Hydrauli Foundation & Hydrauli
Civil oundation ydraulic Wet/Dry Well oundation ydraulic 3 5 1 4 4 - Major
Structure Structure
Civil Foundation & Hydraulic Valve Chamber Foundation & Hydraulic ) ) ) ) )
Structure Structure
Foundation & Hydrauli Foundation & Hydrauli
Civil oundation & Hydraulic Ladders oundation & Hydraufic 3 1 1 4 3 - Moderate
Structure Structure
Foundation & Hydrauli Foundation & Hydrauli
Civil oundation ydraulic Platforms oundation ydraulic 3 1 1 4 3 - Moderate
Structure Structure
Foundation & Hydrauli Foundation & Hydrauli
Civil oundation & Hydraulic Railing oundation & Hydraufic 3 1 1 4 3 - Moderate
Structure Structure
Mechanical Pump Unit P1 Pump Unit #1 3 1 1 4 3 - Moderate
Mechanical Pump Unit P2 Pump Unit #2 3 1 1 4 3 - Moderate
Mechanical Piping & Valves HVAC Piping & Valves - - - - -
Mechanical Piping & Valves Discharge Piping Piping & Valves 3 2 1 4 3 - Moderate
Mechanical Piping & Valves Suction Piping Piping & Valves - - - - -
Mechanical Piping & Valves Discharge Valves Piping & Valves 3 2 1 4 3 - Moderate
Electrical Power Distribution Standby Generator & ATS Power Distribution - - - - -
Electrical Power Distribution Electrical Panels Power Distribution 3 3 1 N/A 3 - Moderate
Electrical Power Distribution Service Entrance Power Distribution 3 3 1 4 3 - Moderate
Electrical Power Distribution Surge Suppressor Power Distribution - - - - -
Electrical Power Distribution Starter #1 Power Distribution 3 3 1 4 3 - Moderate
Electrical Power Distribution Starter #2 Power Distribution 3 3 1 4 3 - Moderate
Instrumentation &
Electrical Instrumentation & Controls Controller Data (RTU/PLC) Y : - - - - -
Controls
Inst tation &
Electrical Instrumentation & Controls Operational Interface nstrumentation - - - - -
Controls
X . Instrumentation &
Electrical Instrumentation & Controls Level Control System 3 2 1 4 3 - Moderate
Controls
. . Instrumentation &
Electrical Instrumentation & Controls SCADA 3 2 1 4 3 - Moderate
Controls
X . . Instrumentation &
Electrical Instrumentation & Controls Radio/Modem 3 2 1 4 3 - Moderate
Controls
Electrical Instrumentation & Controls Antenna Instrumentation & - - - - -
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Ludlow Lift Station: Consequence of Failure Score

) ) . Business Environmental Consequence of
System Sub-System Component Sub-System Technical Score | Financial Score - X
Continuity Score Score Failure
Civil Facility Building-Foundation Facility - - - - -
Civil Facility Building-Superstructure Facility - - - - -
Civil Facility Building-Roof Facility - - - - -
Civil Facility Yard-Fence Facility 2 1 1 4 2 - Minor
Civil Facility Yard-Access Facility - - - 4 -
Civil Facility Yard-Grounds Facility 3 1 1 4 3 - Moderate
Foundation & Hydraulic Foundation & Hydraulic
Civil undat yaraul Wet/Dry Well unaat ydrault 3 5 1 4 4 - Major
Structure Structure
Civil Foundation & Hydraulic Valve Chamber Foundation & Hydraulic ) ) ) ) )
Structure Structure
Foundation & Hydrauli Foundation & Hydrauli
Civil oundation ydraulic Ladders oundation ydraulic 3 1 1 4 3 - Moderate
Structure Structure
Foundation & Hydrauli Foundation & Hydrauli
Civil oundation yaraufic Platforms ounaation ydraulic 3 1 1 4 3 - Moderate
Structure Structure
Foundation & Hydraulic Foundation & Hydraulic
Civil undat yaraut Railing unaat ydrault 0 1 1 4 2 - Minor
Structure Structure
Mechanical Pump Unit P1 Pump Unit #1 3 2 1 4 3 - Moderate
Mechanical Pump Unit P2 Pump Unit #2 3 2 1 4 3 - Moderate
Mechanical Piping & Valves HVAC Piping & Valves 2 1 1 4 2 - Minor
Mechanical Piping & Valves Discharge Piping Piping & Valves 3 2 1 4 3 - Moderate
Mechanical Piping & Valves Suction Piping Piping & Valves - - - - -
Mechanical Piping & Valves Discharge Valves Piping & Valves 3 1 1 4 3 - Moderate
Electrical Power Distribution Standby Generator & ATS Power Distribution 3 2 1 4 3 - Moderate
Electrical Power Distribution Electrical Panels Power Distribution 3 3 1 4 3 - Moderate
Electrical Power Distribution Service Entrance Power Distribution 3 3 1 4 3 - Moderate
Electrical Power Distribution Surge Suppressor Power Distribution - - - - -
Electrical Power Distribution Starter #1 Power Distribution 3 3 1 4 3 - Moderate
Electrical Power Distribution Starter #2 Power Distribution 3 3 1 4 3 - Moderate
Inst tation &
Electrical Instrumentation & Controls Controller Data (RTU/PLC) ns rl::me: al ‘on 3 2 1 4 3 - Moderate
ontrols
. . . Instrumentation &
Electrical Instrumentation & Controls Operational Interface 3 2 1 4 3 - Moderate
Controls
. . Instrumentation &
Electrical Instrumentation & Controls Level Control System 3 2 1 4 3 - Moderate
Controls
. . Instrumentation &
Electrical Instrumentation & Controls SCADA 3 2 1 4 3 - Moderate
Controls
. . . Instrumentation &
Electrical Instrumentation & Controls Radio/Modem 3 2 1 4 3 - Moderate
Controls
Inst tation &
Electrical Instrumentation & Controls Antenna nstrumentation - - - - -
Controls

Park Drive Lift Station: Consequence of Failure Score

Controls

) ) . Business Environmental Consequence of
System Sub-System Component Sub-System Technical Score | Financial Score - X
Continuity Score Score Failure
Civil Facility Building-Foundation Facility - - - - -
Civil Facility Building-Superstructure Facility - - - - -
Civil Facility Building-Roof Facility - - - - -
Civil Facility Yard-Fence Facility 2 1 1 3 2 - Minor
Civil Facility Yard-Access Facility - - - - -
Civil Facility Yard-Grounds Facility 2 1 2 3 2 - Minor
Foundation & Hydraulic Foundation & Hydraulic
Civil undat yaraul Wet/Dry Well unaat ydrault 3 5 2 3 4 - Major
Structure Structure
Civil Foundation & Hydraulic Valve Chamber Foundation & Hydraulic ) ) ) ) )
Structure Structure
Foundation & Hydrauli Foundation & Hydrauli
Civil oundation ydraulic Ladders oundation ydraulic 3 1 2 3 3 - Moderate
Structure Structure
Foundation & Hydrauli Foundation & Hydrauli
Civil oundation yaraufic Platforms ounaation ydraulic 3 1 2 3 3 - Moderate
Structure Structure
Foundation & Hydraulic Foundation & Hydraulic
Civil Y I yaraul Railing Y : ydrault 3 1 2 3 3 - Moderate
Structure Structure
Mechanical Pump Unit P1 Pump Unit #1 3 2 2 3 3 - Moderate
Mechanical Pump Unit P2 Pump Unit #2 3 2 2 3 3 - Moderate
Mechanical Piping & Valves HVAC Piping & Valves 2 1 2 3 2 - Minor
Mechanical Piping & Valves Discharge Piping Piping & Valves 3 2 2 3 3 - Moderate
Mechanical Piping & Valves Suction Piping Piping & Valves - - - - -
Mechanical Piping & Valves Discharge Valves Piping & Valves 3 1 2 3 3 - Moderate
Electrical Power Distribution Standby Generator & ATS Power Distribution 3 2 2 3 3 - Moderate
Electrical Power Distribution Electrical Panels Power Distribution 3 3 2 3 3 - Moderate
Electrical Power Distribution Service Entrance Power Distribution 3 3 2 3 3 - Moderate
Electrical Power Distribution Surge Suppressor Power Distribution 3 3 2 3 3 - Moderate
Electrical Power Distribution Starter #1 Power Distribution 3 3 2 3 3 - Moderate
Electrical Power Distribution Starter #2 Power Distribution 3 3 2 3 3 - Moderate
Inst tation &
Electrical Instrumentation & Controls Controller Data (RTU/PLC) ns rl::me: al ‘on 3 2 2 3 3 - Moderate
ontrols
Instrumentation &
Electrical Instrumentation & Controls Operational Interface Y : - - - - -
Controls
. . Instrumentation &
Electrical Instrumentation & Controls Level Control System 3 2 2 3 3 - Moderate
Controls
. . Instrumentation &
Electrical Instrumentation & Controls SCADA 3 2 2 3 3 - Moderate
Controls
. . . Instrumentation &
Electrical Instrumentation & Controls Radio/Modem 3 2 2 3 3 - Moderate
Controls
Inst tation &
Electrical Instrumentation & Controls Antenna nstrumentation - - - - -
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Controls

) ) . Business Environmental Consequence of
System Sub-System Component Sub-System Technical Score | Financial Score - X
Continuity Score Score Failure
Civil Facility Building-Foundation Facility - - - - -
Civil Facility Building-Superstructure Facility - - - - -
Civil Facility Building-Roof Facility - - - - -
Civil Facility Yard-Fence Facility 2 1 2 3 2 - Minor
Civil Facility Yard-Access Facility 2 1 2 3 2 - Minor
Civil Facility Yard-Grounds Facility 2 1 2 3 2 - Minor
Foundation & Hydraulic Foundation & Hydraulic
Civil undat yaraul Wet/Dry Well unaat ydrault 3 5 2 3 4 - Major
Structure Structure
Civil Foundation & Hydraulic Valve Chamber Foundation & Hydraulic ) ) ) ) )
Structure Structure
Foundation & Hydrauli Foundation & Hydrauli
Civil oundation ydraulic Ladders oundation ydraulic ) 1 ) 3 3 - Minor
Structure Structure
Civil Foundation & Hydraulic Platforms Foundation & Hydraulic 5 1 5 3 5 - Minor
Structure Structure
- Foundation & Hydraulic . Foundation & Hydraulic
Civil Railing - - - - -
Structure Structure
Mechanical Pump Unit P1 Pump Unit #1 3 2 2 3 3 - Moderate
Mechanical Pump Unit P2 Pump Unit #2 3 2 2 3 3 - Moderate
Mechanical Piping & Valves HVAC Piping & Valves 2 1 2 3 2 - Minor
Mechanical Piping & Valves Discharge Piping Piping & Valves 3 2 2 3 3 - Moderate
Mechanical Piping & Valves Suction Piping Piping & Valves - - - - -
Mechanical Piping & Valves Discharge Valves Piping & Valves 2 1 2 3 2 - Minor
Electrical Power Distribution Standby Generator & ATS Power Distribution 3 3 2 3 3 - Moderate
Electrical Power Distribution Electrical Panels Power Distribution 3 3 2 3 3 - Moderate
Electrical Power Distribution Service Entrance Power Distribution 3 3 2 3 3 - Moderate
Electrical Power Distribution Surge Suppressor Power Distribution 3 3 2 3 3 - Moderate
Electrical Power Distribution Starter #1 Power Distribution 3 3 2 3 3 - Moderate
Electrical Power Distribution Starter #2 Power Distribution 3 3 2 3 3 - Moderate
Inst tation &
Electrical Instrumentation & Controls Controller Data (RTU/PLC) ns rl::me: al ‘on 3 2 2 3 3 - Moderate
ontrols
Instrumentation &
Electrical Instrumentation & Controls Operational Interface Y : - - - - -
Controls
Electrical Instrumentation & Controls Level Control System 3 2 2 3 3 - Moderate
Electrical Instrumentation & Controls SCADA 3 2 2 3 3 - Moderate
Inst tation &
Electrical Instrumentation & Controls Radio/Modem nstrumentation - - - - -
Controls
Inst tation &
Electrical Instrumentation & Controls Antenna nstrumentation - - - - -
Controls
Transfer Beach Lift Station: Consequence of Failure Score
) ) . Business Environmental Consequence of
System Sub-System Component Sub-System Technical Score | Financial Score - X
Continuity Score Score Failure
Civil Facility Building-Foundation Facility - - - - -
Civil Facility Building-Superstructure Facility - - - - -
Civil Facility Building-Roof Facility - - - - -
Civil Facility Yard-Fence Facility - - - - -
Civil Facility Yard-Access Facility - - - - -
Civil Facility Yard-Grounds Facility 2 1 1 3 2 - Minor
Foundation & Hydrauli Foundation & Hydrauli
Civil oundation & Hydraulic Wet/Dry Well oundation & Hydraufic 3 5 1 2 3 - Moderate
Structure Structure
Civil Foundation & Hydraulic Valve Chamber Foundation & Hydraulic ) ) ) ) )
Structure Structure
Civil Foundation & Hydraulic Ladders Foundation & Hydraulic ) ) ) ) )
Structure Structure
Foundation & Hydraulic Foundation & Hydraulic
Civil Y I yaraul Platforms Y : ydrault - - - - -
Structure Structure
L Foundation & Hydraulic . Foundation & Hydraulic
Civil Railing - - - - -
Structure Structure
Mechanical Pump Unit P1 Pump Unit #1 3 1 1 3 2 - Minor
Mechanical Pump Unit P2 Pump Unit #2 3 1 1 3 2 - Minor
Mechanical Piping & Valves HVAC Piping & Valves - - - - -
Mechanical Piping & Valves Discharge Piping Piping & Valves 3 1 1 3 2 - Minor
Mechanical Piping & Valves Suction Piping Piping & Valves - - - - -
Mechanical Piping & Valves Discharge Valves Piping & Valves 2 1 1 3 2 - Minor
Electrical Power Distribution Standby Generator & ATS Power Distribution - - - - -
Electrical Power Distribution Electrical Panels Power Distribution 3 3 1 3 3 - Moderate
Electrical Power Distribution Service Entrance Power Distribution 0 3 1 3 2 - Minor
Electrical Power Distribution Surge Suppressor Power Distribution - - - - -
Electrical Power Distribution Starter #1 Power Distribution 3 3 1 3 3 - Moderate
Electrical Power Distribution Starter #2 Power Distribution 3 3 1 3 3 - Moderate
Instrumentation &
Electrical Instrumentation & Controls Controller Data (RTU/PLC) Y : - - - - -
Controls
Inst tation &
Electrical Instrumentation & Controls Operational Interface nstrumentation - - - - -
Controls
. . Instrumentation &
Electrical Instrumentation & Controls Level Control System 3 2 1 3 3 - Moderate
Controls
. . Instrumentation &
Electrical Instrumentation & Controls SCADA 3 2 1 3 3 - Moderate
Controls
Instrumentation &
Electrical Instrumentation & Controls Radio/Modem Y : - - - - -
Controls
Inst tation &
Electrical Instrumentation & Controls Antenna nstrumentation - - - - -
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5.3 Risk Rating Assessment

The following sub-sections provide Risk Ratings tables for each lift station, highlighting the likelihood
of failure, consequence of failure, risk rating, estimated repair costs and estimated replacement costs for
each asset component evaluated as part of the condition assessment program. A description of the
history and location of each lift station is also provided, along with accompanying aerial photos.

5.3.1 Gill Road Lift Station

The Gill Road lift station, is located behind the property at 298 Gill Road. The original construction year
of the wet well is unknown though noted as older than the station in the record drawings. The other
structures of the lift station, such as the masonry building, hatches, and reinforced concrete slab on top
of the wet well surrounding the hatches were constructed in 1982. The lift station is equipped with a
duplex pump system. It consists of two Flygt Model CP3201.180 pumps with 454 impellers and 230V,
3Ph, 60Hz motors.

Figure 5-1 Gill road Lift Station - Site Location

Table 5-3 provides the risk score established for the lift station asset components.

Opus International Consultants (Canada) Limited
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Table 5-3 Gill Road Lift Station — Risk Ratings

Town of Ladysmith - Lift Station Condition Assessment

Component

Likelihood of Failure

Consequence of Failure

Risk Score

Retained Risk after Repair (Sub-System)

Estimated Replacement Period (Sub-System)
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Eventual Recommended Replacement

Total Estimated
Replacement Cost
(2017 Dollars)

Notes
(Refer to Condition Assessment Form for more details)

Gill Road LS Civil Facility Building-Foundation 1-Rare 3 - Moderate Medium Risk - - - Medium Risk

Gill Road LS Civil Facility Building-Superstructure 2 - Unlikely 4 - Major Medium Risk - - - Medium Risk 11-20 Years $70,000 Replacement

Gill Road LS Civil Facility Building-Roof 5 - Almost Certain 3 - Moderate High Risk 3-10 Years $7,000 Repair: Asphalt shingle repairs Low Risk

Gill Road LS Civil Facility Yard-Fence/Railing - - - 3-10 Years $60,000 Repair: add railing Low Risk 21-50 Years $60,000 Replacement

Gill Road LS Civil Facility Yard-Access 1- Rare 3 - Moderate Medium Risk - - - Medium Risk 11-20 Years $30,000 Replacement

Gill Road LS Civil Facility Yard-Grounds 4 - Likely 4 - Major High Risk 3-10 Years $85,000 Repair: Construction of a retaining wall Low Risk 21-50 Years $90,000 Replacement
-'Replacement: The total replacement cost of the wet well break down into:

Gill Road LS Civil Foundation & Hydraulic Structure Wet/Dry Well 2 - Unlikely 4 - Major Medium Risk - - - Medium Risk mobilization / demobilization at a cost of $35,000, temporary bypass pumping system
at a cost of $350,000, decommissioning of existing wet well at a cost of $6,500,
demolition/removal at a cost of $20,000, clearing and grubbing at a cost of

Gill Road LS Civil Foundation & Hydraulic Structure Valve Chamber 4 - Likely 3 - Moderate High Risk 3-10 Years $5,000 Repair: decommisioning and removal Low Risk $2,000,excavation at a cost of $12,000, dewatering and shoring at a cost of $75,000,
backfill at a cost of $12,000, wet well at a cost of $112,000, wet well foundation at a

Gill Road LS Civil Foundation & Hydraulic Structure Ladders 5 - Almost Certain 3 - Moderate High Risk 3-10 Years $2,000 Repair: ladder repairs Low Risk 11-20 Years $1,100,000 cost of 55,000, wet wel hatchgs at a cost of $10,000, wet well lid slab-at a cost of .
$10,000, valve chamber including hatch at a cost of $30,000, genset Kiosk foundation at
a cost of $2,000, start-up/testing and commissioning at a cost of $8,000, connection

Gill Road LS Civil Foundation & Hydraulic Structure Platforms 5 - Almost Certain 3 - Moderate High Risk 3-10 Years $3,000 Repair: platform repairs Low Risk into Force main at a cost of $10,000, new hydro connection at a cost of $30,000, and
landscaping at a cost of $5,000

Gill Road LS Civil Foundation & Hydraulic Structure Railing 5 - Almost Certain 3 - Moderate High Risk 3-10 Years $4,000 Repairs: railing repairs Low Risk

Gill Road LS Mechanical Pump Unit P1 4 - Likely 4 - Major High Risk - - - High Risk 3-10 Years $70,000 Replacement

Gill Road LS Mechanical Pump Unit P2 4 - Likely 4 - Major High Risk - - - High Risk 3-10 Years $70,000 Replacement

Gill Road LS Mechanical Pump Unit P3 5 - Almost Certain 4 - Major Very High Risk 0-2 Years $5,000 Repair: Labour costs to remove and dispose P3 Low Risk 21-50 Years - Replacement

Gill Road LS Mechanical Piping & Valves HVAC - - _ 3-10 Years $20,000 Repair: Add Fan Low Risk 21-50 Years $20,000 Replacement

Gill Road LS Mechanical Piping & Valves Discharge Piping 5 - Almost Certain 4 - Major Very High Risk - - - Very High Risk

Gill Road LS Mechanical Piping & Valves Suction Piping - - _ - - - _ 0-2 Years $80,000 Replacement

Gill Road LS Mechanical Piping & Valves Discharge Valves 5 - Almost Certain 4 - Major Very High Risk - - - Very High Risk

Repair: G t ti ble and |

Gill Road LS Electrical Power Distribution Standby Generator & ATS 4 - Likely 4 - Major High Risk 3-10 Years $4,000 epair en.era or c?nnec lon cable and manua Low Risk 21-50 Years $70,000 Replacement

transfer switch repair

Gill Road LS Electrical Power Distribution Electrical Panels 3 - Possible 4 - Major High Risk - - - High Risk

Repair: Install ground fault monitoring device, test
Gill Road LS Electrical Power Distribution Service Entrance 4 - Likely 4 - Major High Risk 3-10 Years $5,000 the grounding system, and replace the conductor Low Risk
with appropriate color
3-10 Years $60,000 Replacement

Gill Road LS Electrical Power Distribution Surge Suppressor - - - - - - -

Gill Road LS Electrical Power Distribution Starter #1 4 - Likely 4 - Major High Risk - - - High Risk

Gill Road LS Electrical Power Distribution Starter #2 4 - Likely 4 - Major High Risk - - - High Risk

Gill Road LS Electrical Instrumentation & Controls Controller Data (RTU/PLC) - - - - - - -

Gill Road LS Electrical Instrumentation & Controls Operational Interface - - - - - - -

Gill Road LS Electrical Instrumentation & Controls Level Control System 5 - Almost Certain 3 - Moderate High Risk 3-10 Years $3,000 Repair: Level control system repairs Low Risk

3-10 Years $40,000 Replacement

Gill Road LS Electrical Instrumentation & Controls SCADA 4 - Likely 3 - Moderate High Risk - - - High Risk

Gill Road LS Electrical Instrumentation & Controls Radio/Modem - - - - - - -

Gill Road LS Electrical Instrumentation & Controls Antenna - - - - - - -
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The reader should note that the above table also illustrates some occurrences in which repair and
replacement have been identified for asset components which do not currently exist at the lift station
(thus do not have a risk score). These projects have been identified to add new infrastructure to the
stations as “repair” which are then eventually considered for replacement.

The total cost of the wet well replacement (Class “D” Cost Estimate) breaks down into the following;:

mobilization/demobilization at a cost of $35,000,
temporary bypass pumping system at a cost of $350,000,
decommissioning of existing wet well at a cost of $6,500,
demolition/removal at a cost of $20,000,

Clearing and grubbing at a cost of $2,000,

Excavation at a cost of $12,000,

dewatering and shoring at a cost of $75,000,

backfill at a cost of $12,000,

wet well at a cost of $112,000,

wet well foundation at a cost of $5,000,

wet well hatches at a cost of $10,000,

wet well lid slab at a cost of $10,000,

valve chamber including hatch at a cost of $30,000,
genset and kiosk foundation at a cost of $2,000,
start-up/testing and commissioning at a cost of $8,000,
connection into Force main at a cost of $10,000,

new hydro connection at a cost of $30,000, and
landscaping at a cost of $5,000

There appears to be significant costs for replacement of the wet well and lift station at Gill Road due to
the proximity of the lift station to the ocean and the significant construction effort and bypassing costs
required. Opus identifies two alternate approaches to address renewal of the lift station in the future
(though not fully assessed in this study), which may allow the Town to prolong the current service life
of the stations in-situ, while improvements to the overall sanitary sewer servicing strategy are made.
With these alternate approaches, the eventual decommissioning of the Gill Road lift station would be
recommended.

The alternate approaches consist of: 1) relocation of the lift station away from the waterfront and near
Town roads, which may likely require new gravity and forcemains in the system, and would require
waterfront residences to have grinder pumps installed for future servicing to the lift station above the
waterfront, and 2) rehabilitation of the current wet well through structural bracing improvements
internally to the wet well, combined with a relining system. These two alternate approaches will allow
the Town to push back the eventual higher replacement cost and may extend the estimated useful life of
these stations up to 50 years or more. Considering the above, we have identified that the replacement
schedule for the Gill Road lift station is not expected until about 20 years, and advise a more detailed
study to completed closer to the replacement date. The refresh of this condition assessment study should
be completed in 10 years time, at which a better assessment and better knowledge of improved
technologies to be available will allow a better review of the potential alternate replacement strategies
at the lift station.

Opus International Consultants (Canada) Limited
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5.3.2 Sandy Beach Lift Station

The Sandy Beach lift station, is located behind 350 Chemainus road. The original construction year of
the wet well is unknown, but the other structures of the lift station, such as reinforced concrete slab and
hatches were constructed in 1982. The lift station is equipped with a duplex pump system. It consists of
two Flygt Model CP3085.183 pumps with 462 impellers and 230V, 3Ph, 60Hz motors which were
upgraded in 2009.

Figure 5-2 Sandy Beach Lift Station - Site Location

Table 5-4 provides the risk score established for the lift station asset components.

Opus International Consultants (Canada) Limited
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Table 5-4 Sandy Beach Lift Station - Risk Ratings

Town of Ladysmith - Lift Station Condition Assessment

Component

Likelihood of Failure

Consequence of Failure

Risk Score

Retained Risk after Repair (Sub-System)

Estimated Replacement Period (Sub-System)
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Eventual Recommended Replacement

Total Estimated
Replacement Cost
(2017 Dollars)

Notes
(Refer to Condition Assessment Form for more details)

Sandy Beach LS Civil Facility Building-Foundation - - - - - - - -
Sandy Beach LS Civil Facility Building-Superstructure - - - - - - - - - Replacement
Sandy Beach LS Civil Facility Building-Roof - - - - - - - -
Sandy Beach LS Civil Facility Yard-Fence/Railing - - - 3-10 Years $30,000 Repair: Add railing Low Risk 21-50 Years $30,000 Replacement
Sandy Beach LS Civil Facility Yard-Access - - - - - - - -
Sandy Beach LS Civil Facility Yard-Grounds 3 - Possible 2 - Minor Medium Risk 11-20 Years $5,000 Repair: Kiosk Foundation repairs Low Risk 21-50 Years $5,000 Replacement
Sandy Beach LS Civil Foundation & Hydraulic Structure Wet/Dry Well 2 - Unlikely 4 - Major Medium Risk - - - Medium Risk
Replacement: The total replacement cost of the wet well break down into: mobilization
/ demobilization at a cost of $35,000, temporary bypass pumping system at a cost of
Sandy Beach LS Civil Foundation & Hydraulic Structure Valve Chamber - - - - - - - $150,000, decommissioning of existing wet well at a cost of $6,500, demolition/removal
at a cost of $20,000, clearing and grubbing at a cost of $2,000, excavation at a cost of
$11,000, dewatering and shoring at a cost of $75,000, backfill at a cost of $12,000, wet
Sandy Beach LS Civil Foundation & Hydraulic Structure Ladders 5 - Almost Certain 3 - Moderate High Risk 3-10 Years $2,000 Repair: ladder repairs Low Risk 11-20 Years $720,000 well at a cost of $94,000, wet well foundation at a cost of $5,000, wet well lid slab at a
cost of $10,000, wet well hatches at a cost of $10,000, valve chamber including hatch at
a cost of $30,000, genset Kiosk foundation at a cost of $2,000, start-up/testing and
Sandy Beach LS Civil Foundation & Hydraulic Structure Platforms 5 - Almost Certain 3 - Moderate High Risk 3-10 Years $2,000 Repair: platform repairs Low Risk commissioning at a cost of $8,000, connection into Force main at a cost of $10,000,
new hydro connection at a cost of $30,000, and landscaping at a cost of $5,000.
Sandy Beach LS Civil Foundation & Hydraulic Structure Railing 5 - Almost Certain 3 - Moderate High Risk 3-10 Years $4,000 Repair: railing repairs Low Risk
Sandy Beach LS Mechanical Pump Unit P1 1- Rare 3 - Moderate Medium Risk - - - Medium Risk 11-20 Years $16,000 Replacement
Sandy Beach LS Mechanical Pump Unit P2 1- Rare 3 - Moderate Medium Risk - - - Medium Risk 11-20 Years $16,000 Replacement
Sandy Beach LS Mechanical Piping & Valves HVAC - - - 3-10 Years $20,000 Repair: add HVAC Low Risk 21-50 Years $20,000 Replacement
Sandy Beach LS Mechanical Piping & Valves Discharge Piping 4 - Likely 3 - Moderate High Risk 3-10 Years $10,000 Repair: Recoat discharge piping Low Risk
Sandy Beach LS Mechanical Piping & Valves Suction Piping - - - - - - - 3-10 Years $80,000 Replacement
Sandy Beach LS Mechanical Piping & Valves Discharge Valves 4 - Likely 3 - Moderate High Risk - - - High Risk
Sandy Beach LS Electrical Power Distribution Standby Generator & ATS - - - - - - - 21-50 Years $50,000 Replacement
Sandy Beach LS Electrical Power Distribution Electrical Panels 4 - Likely 3 - Moderate High Risk 3-10 Years $400 - Low Risk
Repair: Install ground fault monitoring device, test
Sandy Beach LS Electrical Power Distribution Service Entrance 4 - Likely 3 - Moderate High Risk 3-10 Years $4,000 the grounding system, and replace the conductor Low Risk
with appropriate color
3-10 Years $100,000 Replacement
Sandy Beach LS Electrical Power Distribution Surge Suppressor - - - - - - -
Sandy Beach LS Electrical Power Distribution Starter #1 4 - Likely 3 - Moderate High Risk - - - High Risk
Sandy Beach LS Electrical Power Distribution Starter #2 4 - Likely 3 - Moderate High Risk - - - High Risk
Sandy Beach LS Electrical Instrumentation & Controls Controller Data (RTU/PLC) - - - - - - -
Sandy Beach LS Electrical Instrumentation & Controls Operational Interface - - - - - - -
Sandy Beach LS Electrical Instrumentation & Controls Level Control System 5 - Almost Certain 3 - Moderate High Risk 3-10 Years $3,000 Repair: Level control system repairs Low Risk
11-20 Years $40,000 Replacement
Sandy Beach LS Electrical Instrumentation & Controls SCADA 1 - Rare 3 - Moderate Medium Risk - - - Medium Risk
Sandy Beach LS Electrical Instrumentation & Controls Radio/Modem 1-Rare 3 - Moderate Medium Risk - - - Medium Risk
Sandy Beach LS Electrical Instrumentation & Controls Antenna - - - - - - -
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The reader should note that the above table also illustrates some occurrences in which repair and
replacement have been identified for asset components which do not currently exist at the lift station
(thus do not have a risk score). These projects have been identified to add new infrastructure to the
stations as “repair” which are then eventually considered for replacement.

The total cost of the wet well replacement (Class “D” Cost Estimate) breaks down into the following:

. mobilization/demobilization at a cost of $35,000,

. temporary bypass pumping system at a cost of $150,000,
. decommissioning of existing wet well at a cost of $6,500,
. demolition/removal at a cost of $20,000,

. clearing and grubbing at a cost of $2,000,

. excavation at a cost of $11,000,

. dewatering and shoring at a cost of $75,000,

. backfill at a cost of $12,000,

. wet well at a cost of $94,000,

. wet well foundation at a cost of $5,000,

. wet well lid slab at a cost of $10,000,

. wet well hatches at a cost of $10,000,

. valve chamber including hatch at a cost of $30,000,

. genset and kiosk foundation at a cost of $2,000,

. start-up/testing and commissioning at a cost of $8,000,
. connection into force main at a cost of $10,000,

. new hydro connection at a cost of $30,000, and

. landscaping at a cost of $5,000.

There appears to be significant costs for replacement of the wet well and lift station at Sandy Beach due
to the proximity of the lift station to the ocean and the significant construction effort and bypassing costs
required. Opus identifies two alternate approaches to address renewal of the lift station in the future
(though not fully assessed in this study), which may allow the Town to prolong the current service life
of the stations in-situ, while improvements to the overall sanitary sewer servicing strategy are made.
With these alternate approaches, the eventual decommissioning of the Sandy Beach lift station would
be recommended.

The alternate approaches consist of: 1) relocation of the lift station away from the waterfront and near
Town roads, which may likely require new gravity and forcemains in the system, and would require
waterfront residences to have grinder pumps installed for future servicing to the lift station above the
waterfront, and 2) rehabilitation of the current wet well through structural bracing improvements
internally to the wet well, combined with a relining system. These two alternate approaches will allow
the Town to push back the eventual higher replacement cost and may extend the estimated useful life of
these stations up to 50 years or more. Considering the above, we have identified that the replacement
schedule for the Sandy Beach lift station is not expected until about 20 years, and advise a more detailed
study to completed closer to the replacement date. The refresh of this condition assessment study should
be completed in 10 years time, at which a better assessment and better knowledge of improved
technologies to be available will allow a better review of the potential alternate replacement strategies
at the lift station.

Opus International Consultants (Canada) Limited
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5.3.3 Ludlow Road Lift Station

The Ludlow Road lift station, originally constructed in 1999, is located on Ludlow Road adjacent to
“Ladysmith Marine Services”. The lift station is equipped with a duplex pump system. It consists of two
Flygt Model NP3127.160 pumps with 248 impellers, and 600V, 3Ph, 60Hz motors which were upgraded
in 2016.

Figure 5-3 Ludlow Road Lift Station - Site Location

Table 5-5 provides the risk score established for the lift station asset components.

Opus International Consultants (Canada) Limited
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Table 5-5 Ludlow Road Lift Station - Risk Ratings

Town of Ladysmith - Lift Station Condition Assessment

Component

Likelihood of Failure

Consequence of Failure

Risk Score

Repair Period

First Treatmant / Repair

Repair cost (2017 Dollars)

Notes

(Refer to Condition Assessment Form for more
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Eventual Recommended Replacement

Total Estimated
Replacement Cost
(2017 Dollars)

Notes
(Refer to Condition Assessment Form for more details)

Ludlow LS Civil Facility Building-Foundation - - - - - - - - -
Ludlow LS Civil Facility Building-Superstructure - - - - - - - - - Replacement
Ludlow LS Civil Facility Building-Roof - - - - - - - - -
Ludlow LS Civil Facility Yard-Fence 3 - Possible 2 - Minor Medium Risk - - - Medium Risk 11-20 Years $17,000 Replacement
Ludlow LS Civil Facility Yard-Access - - - - 3-10 Years $10,000 Replacement
Repair: Construction of a lock wall block and
Ludlow LS Civil Facility Yard-Grounds 2 - Unlikely 3 - Moderate Medium Risk 11-20 Years $7,000 epair: Construc |4on ofalockwall blockan Low Risk 21-50 Years $10,500 Replacement
anchor bolts repair
Ludlow LS Civil Foundation & Hydraulic Structure Wet/Dry Well 1- Rare 4 - Major Medium Risk - - - Medium Risk o
'Replacement: The total replacement cost of the wet well break down into: mobilization
/ demobilization at a cost of $35,000, temporary bypass pumping system at a cost of
Ludlow LS Civil Foundation & Hydraulic Structure Valve Chamber - - - - - - - $50,000, decommissioning of existing wet well at a cost of $6,500, demolition/removal
at a cost of $20,000, clearing and grubbing at a cost of $2,000, Excavation at a cost of
$5,000, dewatering and shoring at a cost of $75,000, Backfill at a cost of $5,000, wet
Ludlow LS Civil Foundation & Hydraulic Structure Ladders 1- Rare 3 - Moderate Medium Risk - - - Medium Risk 11-20 Years $600,000 well at a cost of $120,000, wet well foundation at a cost of $6,000, wet well lid slab at a
cost of $10,000, wet well hatches at a cost of $10,000, valve chamber including hatch at
a cost of $30,000, genset Kiosk foundation at a cost of $2,000, start-up/testing and
Ludlow LS Civil Foundation & Hydraulic Structure Platforms 1-Rare 3 - Moderate Medium Risk - - - Medium Risk commissioning at a cost of $8,000, Connection into Force main at a cost of $10,000,
new hydro connection at a cost of $30,000, and landscaping at a cost of $5,000.
Ludlow LS Civil Foundation & Hydraulic Structure Railing - 2 - Minor - - - - -
Ludlow LS Mechanical Pump Unit P1 1- Rare 3 - Moderate Medium Risk - - - Medium Risk 11-20 Years $40,000 Replacement
Ludlow LS Mechanical Pump Unit P2 1-Rare 3 - Moderate Medium Risk - - - Medium Risk 11-20 Years $40,000 Replacement
Ludlow LS Mechanical Piping & Valves HVAC 5 - Almost Certain 2 - Minor High Risk 3-10 Years $4,000 Repair: replace Fan Low Risk
Ludlow LS Mechanical Piping & Valves Discharge Piping 2 - Unlikely 3 - Moderate Medium Risk 11-20 Years $5,000 Repair: Recoat discharge piping Low Risk
11-20 Years $84,000 Replacement
Ludlow LS Mechanical Piping & Valves Suction Piping - - - - - - -
Ludlow LS Mechanical Piping & Valves Discharge Valves 2 - Unlikely 3 - Moderate Medium Risk - - - Medium Risk
Ludlow LS Electrical Power Distribution Standby Generator & ATS 1-Rare 3 - Moderate Medium Risk - - - Medium Risk 11-20 Years $50,000 Replacement
Ludlow LS Electrical Power Distribution Electrical Panels 1-Rare 3 - Moderate Medium Risk - - - Medium Risk
Ludlow LS Electrical Power Distribution Service Entrance 1-Rare 3 - Moderate Medium Risk - - - Medium Risk
Ludlow LS Electrical Power Distribution Surge Suppressor - - - - - - - 11-20 Years $100,000 Replacement
Ludlow LS Electrical Power Distribution Starter #1 1-Rare 3 - Moderate Medium Risk - - - Medium Risk
Ludlow LS Electrical Power Distribution Starter #2 1-Rare 3 - Moderate Medium Risk - - - Medium Risk
Ludlow LS Electrical Instrumentation & Controls Controller Data (RTU/PLC) 1- Rare 3 - Moderate Medium Risk - - - Medium Risk
Ludlow LS Electrical Instrumentation & Controls Operational Interface 1-Rare 3 - Moderate Medium Risk - - - Medium Risk
Ludlow LS Electrical Instrumentation & Controls Level Control System 2 - Unlikely 3 - Moderate Medium Risk 11-20 Years $7,000 Repair: Level control system repairs Low Risk
11-20 Years $40,000 Replacement
Ludlow LS Electrical Instrumentation & Controls SCADA 1-Rare 3 - Moderate Medium Risk - - - Medium Risk
Ludlow LS Electrical Instrumentation & Controls Radio/Modem 1-Rare 3 - Moderate Medium Risk - - - Medium Risk
Ludlow LS Electrical Instrumentation & Controls Antenna - - - - - - -
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The reader should note that the above table also illustrates some occurrences in which repair and
replacement have been identified for asset components which do not currently exist at the lift station
(thus do not have a risk score). These projects have been identified to add new infrastructure to the
stations as “repair” which are then eventually considered for replacement.

The total cost of the wet well replacement (Class “D” Cost Estimate) breaks down into the following:

. mobilization/demobilization at a cost of $35,000,

. temporary bypass pumping system at a cost of $50,000,
. decommissioning of existing wet well at a cost of $6,500,
. demolition/removal at a cost of $20,000,

. clearing and grubbing at a cost of $2,000,

. excavation at a cost of $5,000,

. dewatering and shoring at a cost of $75,000,

. backfill at a cost of $5,000,

. wet well at a cost of $120,000,

. wet well foundation at a cost of $6,000,

. wet well lid slab at a cost of $10,000,

. wet well hatches at a cost of $10,000,

. valve chamber including hatch at a cost of $30,000,

. genset and kiosk foundation at a cost of $4,000,

. start-up/testing and commissioning at a cost of $8,000,
. connection into force main at a cost of $10,000,

. new hydro connection at a cost of $30,000, and

. landscaping at a cost of $5,000.

Opus International Consultants (Canada) Limited



Request for Proposals - Sanitary Sewer Modelling Services RFP #2025-1S-06 Page 54
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5.3.4 Park Drive Lift Station
The Park Drive lift station, originally constructed in 2011, is located within the Jim Cram Drive Mobile

Park. The lift station is equipped with a duplex pump system. It consists of two Myers 4Vx50M4-03
pumps with 6.75” impellers and 208V, 3Ph, 60Hz motors which were installed in 2011.

Figure 5-4 Park Drive Lift Station - Site Location

Table 5-6 provides the risk score established for the lift station asset components.

Opus International Consultants (Canada) Limited



Lift Station

Request for Proposals - Sanitary Sewer Modelling Services RFP #2025-1S-06

System

Sub-System

Table 5-6 Park Drive Lift Station - Risk Ratings

Town of Ladysmith - Lift Station Condition Assessment

Component

Likelihood of Failure

Consequence of Failure

Risk Score

Repair Period

First Treatmant / Repair

Repair cost (2017 Dollars)

(Refer to Condition Assessment Form for more
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Eventual Recommended Replacement

Total Estimated
Replacement Cost
(2017 Dollars)

Notes
(Refer to Condition Assessment Form for more details)

Park Drive LS Civil Facility Building-Foundation - - - - - - - - -
Park Drive LS Civil Facility Building-Superstructure - - - - - - - - - Replacement
Park Drive LS Civil Facility Building-Roof - - - - - - - - -
Park Drive LS Civil Facility Yard-Fence 1-Rare 2 - Minor Low Risk - - - Low Risk 21-50 Years $17,000 Replacement
Park Drive LS Civil Facility Yard-Access - - - - - - - - - Replacement
Park Drive LS Civil Facility Yard-Grounds 1 - Rare 2 - Minor Low Risk - - - Low Risk 21-50 Years $5,000 Replacement
Park Drive LS Civil Foundation & Hydraulic Structure Wet/Dry Well 1-Rare 4 - Major Medium Risk - - - Medium Risk
park Drive LS civil Foundation & Hydraulic Struct Valve Chamb. 'Replacement: The total replacement cost of the wet well break down into: mobilization
ark Drive i oundation ydraufic >tructure alve Lhamber B B B B B B B / demobilization at a cost of $35,000, temporary bypass pumping system at a cost of
Park Drive LS Civil Foundation & Hydraulic Structure Ladders 1- Rare 3 - Moderate Medium Risk - - - Medium Risk $50,000, decommissioning of existing wet well at a cost of $6,500, demolition/removal
at a cost of $20,000, clearing and grubbing at a cost of $2,000, excavation at a cost of
Park Drive LS Civil Foundation & Hydraulic Structure Platforms 1-Rare 3 - Moderate Medium Risk - - - Medium Risk $5,000, dewatering and shoring at a cost of $50,000, backfill at a cost of $5,000, wet
11-20 Years $570,000 well at a cost of $120,000, wet well foundation at a cost of $6,000, wet well lid slab at a
cost of $10,000, wet well hatches at a cost of $10,000, valve chamber including hatch at
a cost of $30,000, genset kiosk foundation at a cost of $2,000, start-up/testing and
Park Drive LS Civil Foundation & Hydraulic Structure Railing ~ 3 - Moderate - _ ~ _ ~ commissioning at a cost of $8,000, Connection into Force main at a cost of $10,000,
newhydro connection at a cost of $30,000, and landscaping at a cost of $5,000.
Park Drive LS Mechanical Pump Unit P1 1-Rare 3 - Moderate Medium Risk - - - Medium Risk 11-20 Years $50,000 Replacement
Park Drive LS Mechanical Pump Unit P2 1-Rare 3 - Moderate Medium Risk - - - Medium Risk 11-20 Years $50,000 Replacement
Park Drive LS Mechanical Piping & Valves HVAC 1-Rare 2 - Minor Low Risk - - - Low Risk
Park Drive LS Mechanical Piping & Valves Discharge Piping 1- Rare 3 - Moderate Medium Risk - - - Medium Risk
11-20 Years $80,000 Replacement
Park Drive LS Mechanical Piping & Valves Suction Piping - - - - - - -
Park Drive LS Mechanical Piping & Valves Discharge Valves 1- Rare 3 - Moderate Medium Risk - - - Medium Risk
Park Drive LS Electrical Power Distribution Standby Generator & ATS 1- Rare 3 - Moderate Medium Risk - - - Medium Risk 11-20 Years $50,000 Replacement
Park Drive LS Electrical Power Distribution Electrical Panels 1-Rare 3 - Moderate Medium Risk 11-20 Years $2,000 Repair: Install kiosk ventilation fan operation Low Risk
Park Drive LS Electrical Power Distribution Service Entrance 1-Rare 3 - Moderate Medium Risk - - - Medium Risk
Park Drive LS Electrical Power Distribution Surge Suppressor 1-Rare 3 - Moderate Medium Risk 11-20 Years $600 Repair: Replace surge suppressor Low Risk 11-20vears $100,000 Replacement
Park Drive LS Electrical Power Distribution Starter #1 1-Rare 3 - Moderate Medium Risk - - - Medium Risk
Park Drive LS Electrical Power Distribution Starter #2 1-Rare 3 - Moderate Medium Risk - - - Medium Risk
Park Drive LS Electrical Instrumentation & Controls Controller Data (RTU/PLC) 1 - Rare 3 - Moderate Medium Risk - - - Medium Risk
Park Drive LS Electrical Instrumentation & Controls Operational Interface - - - - - - -
Park Drive LS Electrical Instrumentation & Controls Level Control System 2 - Unlikely 3 - Moderate Medium Risk 11-20 Years $3,000 Repair: Level control system repairs Low Risk
11-20 Years $40,000 Replacement
Park Drive LS Electrical Instrumentation & Controls SCADA 1-Rare 3 - Moderate Medium Risk - - - Medium Risk
Park Drive LS Electrical Instrumentation & Controls Radio/Modem 1-Rare 3 - Moderate Medium Risk - - - Medium Risk
Park Drive LS Electrical Instrumentation & Controls Antenna - - - - - - -
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The reader should note that the above table also illustrates some occurrences in which repair and
replacement have been identified for asset components which do not currently exist at the lift station
(thus do not have a risk score). These projects have been identified to add new infrastructure to the
stations as “repair” which are then eventually considered for replacement.

The total cost of the wet well replacement (Class “D” Cost Estimate) breaks down into the following:

. mobilization/demobilization at a cost of $35,000,

. temporary bypass pumping system at a cost of $50,000,
. decommissioning of existing wet well at a cost of $6,500,
. demolition/removal at a cost of $20,000,

. clearing and grubbing at a cost of $2,000,

. excavation at a cost of $5,000,

. dewatering and shoring at a cost of $50,000,

. backfill at a cost of $5,000,

. wet well at a cost of $120,000,

. wet well foundation at a cost of $6,000,

. wet well lid slab at a cost of $10,000,

. wet well hatches at a cost of $10,000,

. valve chamber including hatch at a cost of $30,000,

. genset and kiosk foundation at a cost of $4,000,

. start-up/testing and commissioning at a cost of $8,000,
. connection into force main at a cost of $10,000,

. new hydro connection at a cost of $30,000, and

. landscaping at a cost of $5,000.

Opus International Consultants (Canada) Limited
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5.35 Swettenham Lift Station

The Swettenham lift station, originally constructed in 2008, is located at the southern end of the
Swettenham Place on Sanderson Road. The lift station is equipped with a duplex pump system. It
consists of two Myers 4RHX150M2-53 pumps with 5.75” impellers and 575V, 3Ph, 60Hz motors which

were installed in 2008.

Figure 5-5 Swettenham Lift Station - Site Location

Table 5-7 provides the risk score established for the lift station asset components.

Opus International Consultants (Canada) Limited
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Table 5-7 Swettenham Lift Station - Risk Ratings

Town of Ladysmith - Lift Station Condition Assessment

First Treatmant / Repair Eventual Recommended Replacement

Notes Total Estimated

Lift Station

System

Sub-System

Component

Likelihood of Failure

Consequence of Failure

Risk Score

Repair Period

Repair cost (2017 Dollars)

(Refer to Condition Assessment Form for more
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Estimated Replacement Period (Sub-System)

Replacement Cost
(2017 Dollars)

Notes
(Refer to Condition Assessment Form for more details)

Swettenham LS Civil Facility Building-Foundation - - - - - - - - -

Swettenham LS Civil Facility Building-Superstructure - - - - - - - - - Replacement

Swettenham LS Civil Facility Building-Roof - - - - - - - - -

Swettenham LS Civil Facility Yard-Fence 1-Rare 2 - Minor Low Risk - - - Low Risk 21-50 Years $17,000 Replacement

Swettenham LS Civil Facility Yard-Access 2 - Unlikely 2 - Minor Low Risk - - - Low Risk 21-50 Years $10,000 Replacement

Swettenham LS Civil Facility Yard-Grounds 2 - Unlikely 2 - Minor Low Risk - - - Low Risk 21-50 Years $5,000 Replacement

Swettenham LS Civil Foundation & Hydraulic Structure Wet/Dry Well 1- Rare 4 - Major Medium Risk - - - Medium Risk
'Replacement : The total replacement cost of the wet well break down into:
mobilization / demobilization at a cost of $35,000, temporary bypass pumping system

Swettenham LS Civil Foundation & Hydraulic Structure Valve Chamber - - - - - - - ata cost of $50,000, decommissioning of existing wet well at a cost of $6,500,
demolition/removal at a cost of $20,000, clearing and grubbing at a cost of $2,000,
excavation at a cost of $4,500, dewatering and shoring at a cost of $50,000, backfill at a
cost of $4,000, wet well at a cost of $120,000, wet well foundation at a cost of $2,000,

ivi i i - - Mil i - - - i 11-20YYs 570,000 N

Swettenham LS Civil Foundation & Hydraulic Structure Ladders 1- Rare 2 - Minor Low Risk Low Risk ears s wet well lid slab at a cost of $10,000, wet well hatches at a cost of $10,000, valve
chamber including hatch at a cost of $30,000, genset kiosk foundation at a cost of
$2,000, start-up/testing and commissioning at a cost of $8,000, Connection into Force

Swettenham LS Civil Foundation & Hydraulic Structure Platforms 1-Rare 2 - Minor Low Risk - - - Low Risk main at a cost of $10,000, new hydro connection at a cost of $30,000, and landscaping
at a cost of $5,000.

Swettenham LS Civil Foundation & Hydraulic Structure Railing 1- Rare - - - - - -

Swettenham LS Mechanical Pump Unit P1 1-Rare 3 - Moderate Medium Risk - - - Medium Risk 11-20 Years $50,000 Replacement

Swettenham LS Mechanical Pump Unit P2 2 - Unlikely 3 - Moderate Medium Risk 11-20 Years $5,000 Repair: Replace pump impeller Low Risk 21-50 Years $50,000 Replacement

Swettenham LS Mechanical Piping & Valves HVAC 2 - Unlikely 2 - Minor Low Risk - - - Low Risk

Swettenham LS Mechanical Piping & Valves Discharge Piping 1-Rare 3 - Moderate Medium Risk - - - Medium Risk

11-20 Years $80,000 Replacement

Swettenham LS Mechanical Piping & Valves Suction Piping - - - - - - -

Swettenham LS Mechanical Piping & Valves Discharge Valves 1-Rare 2 - Minor Low Risk - - - Low Risk

Swettenham LS Electrical Power Distribution Standby Generator & ATS 2 - Unlikely 3 - Moderate Medium Risk 11-20 Years $2,000 Repair: Level control system repairs Low Risk 21-50 Years $50,000 Replacement

Swettenham LS Electrical Power Distribution Electrical Panels 1-Rare 3 - Moderate Medium Risk 11-20 Years $400 Repair: Clean kiosk fan and junction box Low Risk

Swettenham LS Electrical Power Distribution Service Entrance 1-Rare 3 - Moderate Medium Risk - - - Medium Risk

Swettenham LS Electrical Power Distribution Surge Suppressor 1-Rare 3 - Moderate Medium Risk - - - Medium Risk 11-20 Years $100,000 Replacement

Swettenham LS Electrical Power Distribution Starter #1 1-Rare 3 - Moderate Medium Risk - - - Medium Risk

Swettenham LS Electrical Power Distribution Starter #2 1-Rare 3 - Moderate Medium Risk - - - Medium Risk

Swettenham LS Electrical Instrumentation & Controls Controller Data (RTU/PLC) 3 - Possible 3 - Moderate Medium Risk - - - Medium Risk

Swettenham LS Electrical Instrumentation & Controls Operational Interface - - - - - - -

Swettenham LS Electrical Instrumentation & Controls Level Control System 3 - Possible 3 - Moderate Medium Risk 11-20 Years $2,000 Repair: Level control system repairs Low Risk

11-20 Years $40,000 Replacement

Swettenham LS Electrical Instrumentation & Controls SCADA 1-Rare 3 - Moderate Medium Risk - - - Medium Risk

Swettenham LS Electrical Instrumentation & Controls Radio/Modem - - - - - - -

Swettenham LS Electrical Instrumentation & Controls Antenna - - - - - - -
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The reader should note that the above table also illustrates some occurrences in which repair and
replacement have been identified for asset components which do not currently exist at the lift station
(thus do not have a risk score). These projects have been identified to add new infrastructure to the
stations as “repair” which are then eventually considered for replacement.

The total cost of the wet well replacement (Class “D” Cost Estimate) breaks down into the following;:

. mobilization/demobilization at a cost of $35,000,

. temporary bypass pumping system at a cost of $50,000,
. decommissioning of existing wet well at a cost of $6,500,
. demolition/removal at a cost of $20,000,

. clearing and grubbing at a cost of $2,000,

. excavation at a cost of $4,500,

. dewatering and shoring at a cost of $50,000,

. backfill at a cost of $4,000,

. wet well at a cost of $120,000,

. wet well foundation at a cost of $6,000,

. wet well lid slab at a cost of $10,000,

. wet well hatches at a cost of $10,000,

. valve chamber including hatch at a cost of $30,000,

. genset and kiosk foundation at a cost of $4,000,

. start-up/testing and commissioning at a cost of $8,000,
. connection into force main at a cost of $10,000,

. new hydro connection at a cost of $30,000, and

. landscaping at a cost of $5,000.

Opus International Consultants (Canada) Limited
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5.3.6 Transfer Beach Lift Station

The Transfer Beach lift station, originally estimated to be constructed in 1991, is located within Transfer
Beach Park at the end of the Wharf Road. The lift station is equipped with a duplex pump system. It
consists of two Flygt Model 3102.170 pumps with 267 impellers and 230V, 1Ph, 60Hz motors which

were installed in 2010.

Figure 5-6 Transfer Beach Lift Station - Site Location

Table 5-8 provides the risk score established for the lift station asset components.

Opus International Consultants (Canada) Limited
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Table 5-8 Transfer Beach Lift Station - Risk Ratings

Town of Ladysmith - Lift Station Condition Assessment

Component

Likelihood of Failure

Consequence of Failure

Risk Score

Repair Period

First Treatmant / Repair

Repair cost (2017 Dollars)

Notes

(Refer to Condition Assessment Form for more
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Eventual Recommended Replacement

Total Estimated
Replacement Cost
(2017 Dollars)

Notes
(Refer to Condition Assessment Form for more details)

Transfer Beach LS Civil Facility Building-Foundation - - - - - - - - -
Transfer Beach LS Civil Facility Building-Superstructure - - - - - - - - - Replacement
Transfer Beach LS Civil Facility Building-Roof - - - - - - - - -
Transfer Beach LS Civil Facility Yard-Fence - - - - - - - - - Replacement
Transfer Beach LS Civil Facility Yard-Access - - - - - - - - - Replacement
Transfer Beach LS Civil Facility Yard-Grounds 1 - Rare 2 - Minor Low Risk - - - Low Risk 21-50 Years $5,000 Replacement
Transfer Beach LS Civil Foundation & Hydraulic Structure Wet/Dry Well 2 - Unlikely 3 - Moderate Medium Risk - - Medium Risk The total replacement cost of the wet well break down into: mobilization /
demobilization at a cost of $35,000, temporary bypass pumping system at a cost of
o ) A $50,000, decommissioning of existing wet well at a cost of $6,500, demolition/removal
Transfer Beach LS Civil Foundation & Hydraulic Structure Valve Chamber - - - - - - - at a cost of $20,000, clearing and grubbing at a cost of $2,000, Excavation at a cost of
$12,000, dewatering and shoring at a cost of $75,000, Backfill at a cost of $12,000, wet
11-20 Years $700,000 well at a cost of $112,000, wet well foundation at a cost of $5,000, wet well lid slab at a
Transfer Beach LS Civil Foundation & Hydraulic Structure Ladders 1-Rare - - - - - - cost of $10,000, wet well hatches at a cost of $10,000, valve chamber including hatch at
a cost of $30,000, genset Kiosk foundation at a cost of $2,000, start-up/testing and
commissioning at a cost of $8,000, connection into force main at a cost of $10,000, new
Transfer Beach LS Civil Foundation & Hydraulic Structure Platforms - - - - - - - hydro connection at a cost of $30,000, and landscaping at a cost of $5,000.
Transfer Beach LS Civil Foundation & Hydraulic Structure Railing - - - - - - -
Transfer Beach LS Mechanical Pump Unit P1 1-Rare 2 - Minor Low Risk - - - Low Risk 21-50 Years $10,000 Replacement
Transfer Beach LS Mechanical Pump Unit P2 1-Rare 2 - Minor Low Risk - - - Low Risk 21-50 Years $10,000 Replacement
Transfer Beach LS Mechanical Piping & Valves HVAC - - - - - - -
Transfer Beach LS Mechanical Piping & Valves Discharge Piping 4 - Likely 2 - Minor Medium Risk 11-20 Years $1,000 Repair: Recoat discharge piping Low Risk
11-20 Years $10,000 Replacement
Transfer Beach LS Mechanical Piping & Valves Suction Piping - - - - - - -
Transfer Beach LS Mechanical Piping & Valves Discharge Valves 4 - Likely 2 - Minor Medium Risk - - - Medium Risk
Transfer Beach LS Electrical Power Distribution Standby Generator & ATS - - - - - - - 21-50 Years $50,000 Replacement
Transfer Beach LS Electrical Power Distribution Electrical Panels 2 - Unlikely 3 - Moderate Medium Risk - - - Medium Risk
Transfer Beach LS Electrical Power Distribution Service Entrance 2 - Unlikely 2 - Minor Low Risk - - - Low Risk
Transfer Beach LS Electrical Power Distribution Surge Suppressor - - - - - - - 11-20 Years $100,000 Replacement
Transfer Beach LS Electrical Power Distribution Starter #1 2 - Unlikely 3 - Moderate Medium Risk - - - Medium Risk
Transfer Beach LS Electrical Power Distribution Starter #2 2 - Unlikely 3 - Moderate Medium Risk - - - Medium Risk
Transfer Beach LS Electrical Instrumentation & Controls Controller Data (RTU/PLC) - - - - - - -
Transfer Beach LS Electrical Instrumentation & Controls Operational Interface - - - - - - -
Transfer Beach LS Electrical Instrumentation & Controls Level Control System 4 - Likely 3 - Moderate High Risk 3-10 Years $3,000 Repair: Level control system repairs Low Risk
11-20 Years $40,000 Replacement
Transfer Beach LS Electrical Instrumentation & Controls SCADA 3 - Possible 3 - Moderate Medium Risk - - - Medium Risk
Transfer Beach LS Electrical Instrumentation & Controls Radio/Modem - - - - - - -
Transfer Beach LS Electrical Instrumentation & Controls Antenna - - - - - - -
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The reader should note that the above table also illustrates some occurrences in which repair and
replacement have been identified for asset components which do not currently exist at the lift station
(thus do not have a risk score). These projects have been identified to add new infrastructure to the
stations as “repair” which are then eventually considered for replacement.

The total cost of the wet well replacement (Class “D” Cost Estimate) breaks down into the following:

. mobilization/demobilization at a cost of $35,000,

. temporary bypass pumping system at a cost of $50,000,
. decommissioning of existing wet well at a cost of $6,500,
. demolition/removal at a cost of $20,000,

. clearing and grubbing at a cost of $2,000,

. excavation at a cost of $12,000,

. dewatering and shoring at a cost of $75,000,

. backfill at a cost of $12,000,

. wet well at a cost of $112,000,

. wet well foundation at a cost of $5,000,

. wet well lid slab at a cost of $10,000,

. wet well hatches at a cost of $10,000,

. valve chamber including hatch at a cost of $30,000,

. genset and kiosk foundation at a cost of $2,000,

. start-up/testing and commissioning at a cost of $8,000,
. connection into force main at a cost of $10,000,

. new hydro connection at a cost of $30,000, and

. landscaping at a cost of $5,000.

There appears to be significant costs for replacement of the wet well and lift station at Transfer Beach
due to the proximity of the lift station to the ocean and the significant construction effort and bypassing
costs required. Opus identifies two alternate approaches to address renewal of the lift station in the
future (though not fully assessed in this study), which may allow the Town to prolong the current service
life of the stations in-situ, while improvements to the overall sanitary sewer servicing strategy are made.
With these alternate approaches, the eventual decommissioning of the Transfer Beach lift station would
be recommended. Additionally, with the Waterfront Area Plan soon to be implemented by the Town,
there are opportunities to combine the Transfer Beach lift station replacement with the new lift station
to be constructed as part of the development at Slag Point (Waterfront Area Plan, 1997).

The alternate approaches consist of: 1) relocation of the lift station away from the waterfront and near
Town roads, which may likely require new gravity and forcemains in the system, and would require
waterfront residences to have grinder pumps installed for future servicing to the lift station above the
waterfront, and 2) rehabilitation of the current wet well through structural bracing improvements
internally to the wet well, combined with a relining system. These two alternate approaches will allow
the Town to push back the eventual higher replacement cost and may extend the estimated useful life of
these stations up to 50 years or more. Considering the above, we have identified that the replacement
schedule for the Transfer Beach lift station is not expected until about 20 years, and advise a more
detailed study to completed closer to the replacement date.

Opus International Consultants (Canada) Limited
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5.4 Prioritized Repair and Replacement Plan

Table 5-9 summarizes the detailed priority replacement program identified through the lift station
condition assessment and risk analysis along with cost estimates and approximate time horizons. While
risk ratings for individual subcomponents may vary within a lift station, and therefore their replacement
priorities may be different, it may be efficient to address less critical repairs and replacements within a
given lift station at the same time as when addressing “High Risk” components. Gill Road lift station
and Sandy Beach lift station asset component repairs and replacements are at the beginning of the list
as they require the most attention.

Where available, Opus has provided temporary repair costs, which may push back the anticipated
replacement costs of certain asset components. Where the Town can make repairs to its system, the
evaluation of the component repaired will inform the deferral of asset replacement but will need to be
assessed on a case-by-case basis. In order to do so, for any component Opus will review the current (as
inspected in 2017) risk assessment score. Based on the risk assessment score, if a component is
categorized as “Very High Risk” or “High Risk”, Opus will identify the immediate corrective action to be
taken by the Town to repair this component at a 2017 repair cost. The eventual replacement cost and
year of the same component or set of components, will be based on either extended life of the repaired
component or the next highest risk assessment score identified for the group of components to be
replaced together. For the electrical subcomponents, since the repair does not improve the functionality
of whole system, therefore the replacement time is identified based on the highest risk score of the group.

13%
Vv High Risk 3%
= Very Hi is
v 24%
= High Risk
Medium Risk
66%

= Low Risk

Figure 5.7 Risk Score of the Ladysmith’s Lift Station

Figure 5-7 shows that 3% of the lift stations asset have the score of “Very High Risk”. Approximately,
24% of the lift stations assets have the score of “High Risk” and require prioritized action in order to
improve the condition the assets. Currently, the 66% and 13% of the lift station components are classified
as “Medium Risk” and “Low Risk”, respectively. A summary of the site-specific breakdown of repair and
maintenance recommendations are presented in Appendix B.

Opus International Consultants (Canada) Limited
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Gill Road LS Mechanical Pump Unit P3 Very High Risk $5,000 Repair: Labour costs to remove and dispose P3
0-2 Years
Gill Road LS Mechanical Piping & Valves Very High Risk $80,000 Replacement
Repair: Install ground fault monitoring device, test the
Gill Road LS Electrical Power Distribution Service Entrance High Risk $5,000 grounding system, and replace the conductor with
appropriate color
Gill Road LS Civil Facility Building-Roof High Risk $7,000 Repair: Asphalt shingle repairs
Gill Road LS Civil Facility Yard-Grounds High Risk $85,000 Repair: Construction of a retaining wall
Gill Road LS Civil Foundation & Hydraulic Structure Valve Chamber High Risk $5,000 Repair: decommisioning and removal
Gill Road LS Civil Foundation & Hydraulic Structure Ladders High Risk $2,000 Repair: ladder repairs
Gill Road LS Civil Foundation & Hydraulic Structure Platforms High Risk $3,000 Repair: platform repairs
Gill Road LS Mechanical Pump Unit P1 High Risk $70,000 Replacement
Gill Road LS Mechanical Pump Unit P2 High Risk $70,000 Replacement
Gill Road LS Electrical Power Distribution High Risk $60,000 Replacement
Gill Road LS Electrical Instrumentation & Controls Level Control System High Risk $3,000 Repair: Level control system repairs
Gill Road LS Electrical Instrumentation & Controls High Risk $40,000 Replacement
Sandy Beach LS Civil Foundation & Hydraulic Structure Ladders High Risk $2,000 Repair: ladder repairs
Sandy Beach LS Civil Foundation & Hydraulic Structure Platforms High Risk 3-10vears $2,000 Repair: platform repairs
Sandy Beach LS Civil Foundation & Hydraulic Structure Railing High Risk $4,000 Repair: railing repairs
Sandy Beach LS Mechanical Piping & Valves Discharge Piping High Risk $10,000 Repair: Recoat discharge piping
Sandy Beach LS Mechanical Piping & Valves High Risk $80,000 Replacement
Sandy Beach LS Electrical Power Distribution High Risk $100,000 Replacement
Sandy Beach LS Electrical Power Distribution Service Entrance High Risk $4,000 :f:jrizir;:/llti::,u::df?:::l;2:::::5::§sfl\;i: the
Transfer Beach LS Electrical Instrumentation & Controls Level Control System High Risk $3,000 Repair: Level control system repairs
Sandy Beach LS Electrical Instrumentation & Controls Level Control System High Risk $3,000 Repair: Level control system repairs
Ludlow LS Mechanical Piping & Valves HVAC High Risk $4,000 Repair: Replace Fan
Gill Road LS Civil Facility Yard-Fence/Railing - $60,000 Repair: Add railing
Ludlow LS Civil Facility Yard-Access - $10,000 Replacement
Gill Road LS Mechanical Piping & Valves HVAC - $20,000 Repair: Add Fan
Sandy Beach LS Civil Facility Yard-Fence/Railing - $30,000 Repair: Add railing
Sandy Beach LS Mechanical Piping & Valves HVAC - $20,000 Repair: Add HVAC
Gill Road LS Civil Facility Building Medium Risk $70,000 Replacement
Gill Road LS Mechanical Pump Unit P1 Medium Risk $70,000 Replacement
Gill Road LS Mechanical Pump Unit P2 Medium Risk $70,000 Replacement
Gill Road LS Civil Facility Yard-Access Medium Risk $30,000 Replacement
Sandy Beach LS Civil Facility Yard-Ground Medium Risk $5,000 Repair: Kiosk Foundation repairs
Sandy Beach LS Electrical Instrumentation & Controls Medium Risk $40,000 Replacement
Ludlow LS Civil Facility Yard-Grounds Medium Risk $7,000 f:’f;ir“ Construction of a lock wall block and anchor bolts
Ludlow LS Civil Facility Yard-Fence Medium Risk $17,000 Replacement
Ludlow LS Civil Foundation & Hydraulic Structure Medium Risk $600,000 Replacement
Ludlow LS Mechanical Pump Unit P1 Medium Risk $40,000 Replacement
Ludlow LS Mechanical Pump Unit P2 Medium Risk $40,000 Replacement
Ludlow LS Mechanical Piping & Valves Discharge Piping Medium Risk $5,000 Repair: Recoat discharge piping
Ludlow LS Mechanical Piping & Valves Medium Risk $84,000 Replacement
Ludlow LS Electrical Power Distribution Standby Generator & ATS Medium Risk $50,000 Replacement
Ludlow LS Electrical Power Distribution Medium Risk $100,000 Replacement
Sandy Beach LS Mechanical Pump Unit P1 Medium Risk $16,000 Replacement
Sandy Beach LS Mechanical Pump Unit P2 Medium Risk $16,000 Replacement
Ludlow LS Electrical Instrumentation & Controls Medium Risk $40,000 Replacement
11-20 Years
Ludlow LS Electrical Instrumentation & Controls Level Control System Medium Risk $7,000 Repair: Level control system repairs
Park Drive LS Civil Foundation & Hydraulic Structure Medium Risk $570,000 Replacement
Park Drive LS Mechanical Pump Unit P1 Medium Risk $50,000 Replacement
Park Drive LS Mechanical Pump Unit P2 Medium Risk $50,000 Replacement
Park Drive LS Mechanical Piping & Valves Discharge Piping Medium Risk $80,000 Replacement
Park Drive LS Electrical Power Distribution Standby Generator & ATS Medium Risk $50,000 Replacement
Park Drive LS Electrical Power Distribution Electrical Panels Medium Risk $2,000 Repair: Install kiosk ventilation fan operation
Park Drive LS Electrical Power Distribution Surge Suppressor Medium Risk $600 Repair: Replace surge suppressor
Park Drive LS Electrical Power Distribution Medium Risk $100,000 Replacement
Park Drive LS Electrical Instrumentation & Controls Level Control System Medium Risk $3,000 Repair: Level control system repairs
Park Drive LS Electrical Instrumentation & Controls Medium Risk $40,000 Replacement
Swettenham LS Mechanical Pump Unit P2 Medium Risk $5,000 Repair: Replace pump impeller
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Swettenham LS Mechanical Pump Unit P1 Medium Risk $50,000 Replacement
Swettenham LS Mechanical Piping & Valves Medium Risk $80,000 Replacement
Swettenham LS Electrical Power Distribution Standby Generator & ATS Medium Risk $2,000 Repair: Level control system repairs
Swettenham LS Electrical Power Distribution Electrical Panels Medium Risk $400 Repair: Clean kiosk fan and junction box
Swettenham LS Electrical Power Distribution Medium Risk $100,000 Replacement
Swettenham LS Electrical Instrumentation & Controls Medium Risk $40,000 Replacement
Swettenham LS Electrical Instrumentation & Controls Level Control System Medium Risk $2,000 Repair: Level control system repairs
Transfer Beach LS Civil Foundation & Hydraulic Structure Wet/Dry Well Medium Risk $58,000 Repair: Wet well rehabilitation via relining solution
Transfer Beach LS Mechanical Piping & Valves Discharge Piping Medium Risk 11-20 Years $1,000 Repair: Recoat discharge piping
Transfer Beach LS Electrical Instrumentation & Controls Medium Risk $40,000 Replacement
Transfer Beach LS Mechanical Piping & Valves Medium Risk $10,000 Replacement
Transfer Beach LS Civil Foundation & Hydraulic Structure Medium Risk $700,000 Replacement
Sandy Beach LS Civil Foundation & Hydraulic Structure Medium Risk $720,000 Replacement
Gill Road LS Civil Foundation & Hydraulic Structure Medium Risk $1,100,000 Replacement
Transfer Beach LS Electrical Power Distribution Medium Risk $100,000 Replacement
Transfer Beach LS Civil Facility Yard-Grounds Low Risk $5,000 Replacement
Gill Road LS Civil Facility Yard-Grounds Low Risk $90,000 Replacement
Gill Road LS Civil Foundation & Hydraulic Structure Low Risk $1,100,000 Replacement
Ludlow LS Civil Facility Yard-Grounds Low Risk $10,500 Replacement
Park Drive LS Civil Facility Yard-Fence Low Risk $17,000 Replacement
Park Drive LS Civil Facility Yard-Ground Low Risk $5,000 Replacement
Swettenham LS Civil Facility Yard-Fence Low Risk $17,000 Replacement
Swettenham LS Civil Facility Yard-Access Low Risk $10,000 Replacement
Swettenham LS Civil Facility Yard-Grounds Low Risk $5,000 Replacement
Swettenham LS Mechanical Pump Unit P2 Low Risk $50,000 Replacement
Transfer Beach LS Civil Facility Yard-Grounds Low Risk $5,000 Replacement
Transfer Beach LS Mechanical Pump Unit P1 Low Risk 21-50 Years $10,000 Replacement
Transfer Beach LS Mechanical Pump Unit P2 Low Risk $10,000 Replacement
Swettenham LS Electrical Power Distribution Standby Generator & ATS Low Risk $50,000 Replacement
Sandy Beach LS Civil Facility Yard-Ground Low Risk $5,000 Replacement
Gill Road LS Electrical Power Distribution Standby Generator & ATS Low Risk $70,000 Replacement
Sandy Beach LS Mechanical Piping & Valves HVAC Low Risk $20,000 Replacement
Sandy Beach LS Civil Facility Yard-Fence/Railing Low Risk $30,000 Replacement
Gill Road LS Mechanical Piping & Valves HVAC Low Risk $20,000 Replacement
Sandy Beach LS Electrical Power Distribution Standby Generator & ATS Low Risk $50,000 Replacement
Transfer Beach LS Electrical Power Distribution Standby Generator & ATS Low Risk $50,000 Replacement
Gill Road LS Civil Facility Yard-Fence/Railing Low Risk $30,000 Replacement
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5.5 Further Recommendations

Apart from the repair and replacement projects identified through the condition and risk assessment
sections above, Opus has identified a few additional projects that should be completed by Town staff
based on the condition reviews and our knowledge of the Town’s sanitary sewer system. The following
projects and project costs are provided as they are not included in the final lift station repair and renewal
schedule presented in Table 5-9.

There is an unretained wall of soil adjacent to the wet well and pump building at the Gill Road
lift station. A retaining wall has been recommended and costed out in the repair and renewal
schedule, but an additional geotechnical assessment is recommended in order to investigate
the capacity and stability of the unretained wall of soil during the seismic and ground
saturation events at a cost of $6,000.

The Ludlow Road lift station site elevation is 1500 mm higher than the Ladysmith marine
service yard to the northeast. The difference of elevation is retained by concrete blocks. These
blocks are filled with soil. No drawings of the retaining wall has been provided based on our
records. A geotechnical assessment is recommended in order to investigate the stability of
the retaining concrete blocks during the seismic event at a cost of $6,000.

Grease build up has been observed inside the Swettenham and Sandy Beach lift stations.
Regular annual wet well cleansing is required and recommended in order to avoid the
obstruction of pipes, reduction of pump service life and subsequent forcemain backups and
SSOs.

The Town desires to implement a proper communications connection of all six lift stations to
the Town’s SCADA system. There are significant upgrades required including a
Comprehensive Master Plan for the electrical communications system, a Radio Path Study,
SCADA upgrades at the Public Works Yard, upgrades to the SCADA system at the Town’s
WWTP to provide backup, incl. antennae and remote site integrations, and SCADA
improvements and antennae at all six lift stations. The budgetary cost for all these upgrades
are in the range of $500,000.

Opus International Consultants (Canada) Limited
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6 Conclusion

The purpose of the condition assessment is to provide a risk analysis of the Town of Ladysmith’s six
sanitary lift stations in which a list of prioritized actions would be developed along with budgets for the
repair or/and replacement of critical station asset components.

Over the course of completing the condition assessments, Opus has also compiled an up-to-date lift
station asset inventory, complete with pertinent information on the current condition and criticality of
all civil, mechanical, and electrical components of the lift stations. Health and Safety concerns were also
documented for each component as observed.

A prioritized Repair and Replacement Plan for the Town of Ladysmith sanitary lift stations has been
developed for a 50-year horizon (in 2017 dollars) though the reader should note that all asset
components reviewed in this report have been reviewed for one repair and one replacement cycle. This,
in essence, means that the provided repair and replacement plan is likely relatively accurate for the short
term (i.e. the next 10-15 years), after which the Town is highly encouraged to update this plan. The
recommended condition assessment review frequency is 10 years, wherein this plan should be reviewed
with more up-to-date condition site reviews.

This report provides a foundation for the effective risk management of the Town’s lift stations. The
prioritized repair and replacement program and the lift station asset inventory will allow Town staff to
make informed decisions in developing future capital expenditure programs addressing this critical
municipal infrastructure.

Opus International Consultants (Canada) Limited
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APPENDIX A | FIELD REVIEW FORMS
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(note that all condition ratings, life estimates, and repair and replacement Class "D" costs estimates have been prepared as of
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Inspected By: Michael Levin, Matt McCartney,Tjandra Tjondrotekodjojo, and Omid Saragazi H K] Fg |3 == | E == 8=
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Accompanied By: Martin Barney S 5 g &
Component Make / Model / Material General / H&S Comments «
Layout Conforms to Dwgs? -Yes - Drawing No. : 34-4922-4-2 and 34-4922-4-3 - - - - - - - -
Foundation - Reinforced concrete slab footings underlain with polyethylene sheet on compacted and graded gravel base. - No detailed information regarding the pump building foundation or native soils 1982 - 75 - 40 1 -
- No visible crack in masonry block wall and mortar.
- Adequate rebar arrangement and acceptable height to thickness ratio of the masonry block.
- The building is 2300x3900 mm in plan by 2400 mm height. - In the case of collapse of the adjacent unretained wall of soil (e.g. during seismic or extreme ground saturation events), the building does not have
- -The exterior wall consists of inner and outer walls. The inner wall is reinforced masonary and the outer wall is unreinforced masonry wall which ~ [enough capacity to withstand the imposed loading of the soil. Immediate occupancy would not be achieved.)
Building |Superstructure surrounds the building. - Seismic requirements for masonry walls in seismic areas: the first two rows must be fully grouted 1982 - 75 - 40 3 - $70,000
- Partition studs filled with fiberglass insulation. Separates the panel room and the pump room. - The partition is in an adequate condition.
- The floor inside the building is in a good condition and no defect or crack were observed.
>
= N - The asphalt shingle roof is past its life service and needs to be replaced. No evaluation of roof's trusses condition was carried out during inspection.
S Roof - Asphalt shingles N 1982 - 25 - 0 4 $7,000
i Replacement of the roof will be at a cost of $7,000
- Proximity of the lift station to the ocean.
Fence X v . I . - Railing around the building and pump station is recommended for safety at a cost of $60,000. (Yard is a raised platform adjacent to the harbour.) - - - - - - $60,000 $60,000
- No site fencing or railing is provided.
A - Aluminium staircase for operations staff. - Difficult access during high tide for service vehicles. Unk* 20 2 2 1 $30,000
ceess - Operations staff have no vehicular access. - Replacement of stairway including footing and handrails is at a cost of $30,000. n - - ’
Yard - Surcharge underneath the unretained wall of soil will increase lateral active and seismic soil pressure exerted on the wet well walls
- Collapse of unretained wall of soil on the pump building may causes severe damage and prevent immediate occupancy criteria
Grounds - Existence of unretained wall of soil adjacent to the wet well - A geotechnical assessment is needed in order to investigate the capacity and the stability of the adjacent unretained wall of soil during the seismic or 1982 _ 50 _ 15 5 $85,000 $90,000
ground saturation events at a cost of $6,000 ! '
- Construction of a retaining wall of the soil is recommended at a cost of $85,000
- Kiosk foundation replacement is at a cost of $5.000
- Concrete wet well with RC walls.
Q Wet/Dry Well Dimensions: 2950)(2;50 mm in plan and 5120 mm dee - Unknown rebar arrangement within the walls of the wet well. A crack on the surrounding concrete slab was observed from the corner of the wet Unk** 50 20 20 2
2 v . P R P- well to the retaining pony wall. The concrete crack repair is at a cost of $5,000 n B i
s -The top of the wet well (around the hatch) is surrounded by 200mm concrete slab. L X " . . N
= - No detailed information regarding the wet well foundation or native soils
; - RC valve chamber buried underground. Flygt check valve and terminal city gate valve are located inside the cast in-place reinforced concrete slab
5 -
o Valve Chamber w't.h the .Flygt access door and frame on the top. - No information regarding the condition of the valve chamber 1982 - 40 - 5 4 -
3 - Dimensions: 1900x1200 mm $1,100,000
: - Concrete foundation
2 Ladders -Aluminuim ladder rungs - The ladder is severely corroded and needs to be replaced 1982 - 30 - 0 4 $2,000
S
= " -
- Steel fi d by Al Grating type BB bl ls.
g Platforms .ee ra.rmlng covered by rrnco rating type 55 removable panels -The intermediate level platform no longer exists and the platform frames are severely corroded and damaged. The replacement is recommended. 1982 - 30 - 0 4 $3,000
S - Dimension: 2438x1525mm in plan.
o
- Railings - Aluminium railing on top of the platform -The railing is corroded and in a poor condition and needs to be replaced. 1982 - 30 - 0 4 $4,000
Civil Overall Average Score: 3.2 $161,000 $1,350,000
. Voltage/ Phase, Speed
Pump Units Manufacturer Serial # Pump Model Impeller # | Running Hours | Power (HP) ge/ / P
Frequency (RPM)
- Flygt CP3201HT with a 454 impeller
- Design condition: Unknown
- Drawdown test not done due to cooling jacket leakage.
- pump rails appear to be in good condition. Pumps and bases were not visible.
P1 Duty Pump Flygt 3201.180-0910011 | 3201.180-0106 454 1109 30 230/3/60 1750 - pump chains are not connected to pump with ring. 1982 - 20 - 0 1 - $70,000
- since the inspection, the P1 base started leaking excessively in a hole caused by corrosion and wear. New bases have been ordered for each pump.
- total running dial indicates 1109 hours. previous total was 3207.9 hours.
- Pump has been serviced. The service date is unknown. motor c/w external cooling jacket. At the time of inspection, each pump's motor cooling
jackets leaked profusely . Since the inspection, each jacket has been replaced.
a
5 - Flygt CP3201HT with a 454 impeller
& - Design condition: unknown
- Drawdown test not done due to cooling jacket leakage.
- pump rails appear to be in good condition. Pumps and bases were not visible.
P2 Duty Pump Flygt 3201.180-0910012 | 3201.180-0106 454 5456 30 230/3/60 1750 K L 1982 - 20 - 0 1 - $70,000
= - pump chains are not connected to pump with ring.
E - total running dial indicates 5456 hours. previous total was 3556.2 hours.
_':: - Pump has been serviced. The service date is unknown. motor c/w external cooling jacket. At the time of inspection, each pump's motor cooling
g jackets leaked profusely . Since the inspection, each jacket has been replaced.
- self-priming, engine driven pump located in the control building. pump does not work. The Town has put considerable time attempting to make the
ump work.
P3 Backup Pump Monarch Industries 960 T774GV pump . - Unk* - 20 0 0 5 $5,000 -
- operating condition not known
- budget $5,000 to remove this pump
- two goosenecks are provided with wet well
HVAC -N/A - - - - - -
/ - HVAC is recommended in the wet well. Installation of a fan onto one air vent, similar to Ludlow LS, is recommended $20,000 $20,000
« . L - piping connected to Flygt pumps consists of cast ductile iron flanged tees and stainless steel piping with roban-type couplings - cast ductile iron fittings are heavily corroded.
g Discharge Piping . . : - 1982 - 25 - 0 5 -
2 - piping connected to the self-priming pump is coated carbon steel piping - some fasteners on flanges have been replaced. Other fasteners are extremely corroded.
>
> Suction Piping -N/A - No suction piping as pumps are installed in wet well. - - - - - - -
£ $80,000
2 . - 150mm ball type check valves - check valves make and model not known. Heavy corrosion on exterior of valves
a Discharge Valves . . . . 1982 - 25 - 0 5 -
- 150mm isolating plug valves - plug valves make and model not known. Heavy corrosion on exterior of valves
Sumps -N/A - - - - - - -
Mechanical Overall Average Score:| 3.4 $25,000 $240,000
Standby Generator & ATS - Cutler Hammer manual transfer switch, 2004, 240V - Manual Trahsfer switch size may be tct small and not protected if loads ex+M15ceed 200A. Generator connection cable is run along the access stairs 1082 } 30 } 0 2 $4,000 $70,000
s but not terminated in a genset connection box.
§ Electrical Panels - Service entrance equipment and Electrical panels in the building 1982 - 30 - 0 1 -
; -The station is an ungrounded system. Ground fault monitoring device should be installed. System grounding does appear damaged and not
5 Service Entrance - Westinghouse Circuit Breaker, 400A connected. Review grounding installation and test the grounding system. White coloured conductor is used for phase wiring, replace the conductor 1982 - 30 - 0 3 $5,000
§ with the appropriate colour. $60,000
_ﬁ Surge Suppressor -N/A - - - - - - -
a
=
g Starter #1 - Klockner Moeller manual starter NZM 6b-100-CNA with contactor DIL 3-22-NA - Overload set at approximately 75 Amps 1982 - 20 - 0 1 -
°
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Component Make / Model / Material General / H&S Comments «
-8
T Starter #2 - Klockner Moeller manual starter PKZM 3-10 with contactor DIL 3-22-NA - Overload set at approximately 80 Amps 1982 - 20 - 0 1 -
g & Controller Data (RTU/PLC) -N/A - - - - - - -
o
[ Operational Interface -N/A - - - - - - -
£5
§ S - - — — -
Sz Level Control System - Prosonic FMU 860 Relay Logic float level swicthes Level switches should be connected to intrinsically safe relays. No EYS seal for one of the pump cables was identified for conduit between wet well 1982 . 15 . o 3 $3,000
S E and control panel. $40,000
s 3 !
g E SCADA - Alarm dialer (DSC system) 1982 2009 15 - 7 1 -
20
g © Radio / Modem -N/A - - - - - - -
B
= Antenna -N/A - - - - - - -
Electrical Overall Average Score: 1.7 $12,000 $170,000
PS TOTAL SCORE:|  CIVIL 3.2 MECH 3.4 ELEC 1.7 $198,000 $1,760,000

* Structure installed prior to 1982
** Structure installed post-1982
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Accompanied By: Martin Barney ] . H & &
«
Component Make / Model / Material General / H&S Comments
Layout Conform to Dwgs? -Yes - Drawing No. : 34-4922-4-4 - - - - - - - -
Foundation -N/A - - - - - - - -
Building [Superstructure -N/A - - - - - - - -
Roof -N/A - - - - - - - -
£
S - Proximity of the lift station to th
E Fence I'O)(.Iml Y O, el S,,a Io,n ° .e ocean - Railing around the pump station is recommended for safety at a cost of $30,000. (Yard is a raised platform adjacent to the harbour) - - - - - - $30,000 $30,000
- No site fencing or railing is provided
Yard A - Operations staff have no vehicular access - Access to lift station during high tide is through neighbour's yard and during low tide is from beach
ceess - Operations staff access is via the tidal zone of the beach - Limited space for potential genset installation ) B : ° . ° : .
Grounds - Kiosk base: screw control panel box to the adjacent power pole with screw supplied at rear, top and bottom plates - Proper support and base should be provided for kiosk base. Kiosk base replacement is recommended at a cost of $5,000 1982 - 50 - 15 3 $5,000 $5,000
g 2 - Concrete wet well with 200 mm thick RC walls -The existing h.atch. does not provide access to t.he ladder inside t.he wet well ) ) )
] " . . - Hatch frame is mildly corroded and needs maintenance. Corrosion needs to be removed and new corrosion protection layer should be applied on
2 - Dimensions: 2930x2425 mm in plan and 5120mm deep
S Wet/Dry Well _ the surface at a cost of $2000. Unk* - 50 20 20 2 -
2 - The top of the wet well (around the hatch) is surrounded by 200mm concrete slab N o . o . .
& K - Grease build-up inside the wet well has been observed. The grease may clog pipes and reduces the service life of pumps leading to forcemain
‘2 - Concrete foundation
L2 backups and SSO.
§ - No detailed information regarding the wet well foundation or native soils
2 Val $720,000
Z alve Chamber -N/A - - - - - - -
o
Y - - The ladder is corroded and needs to be replaced at a cost of $2,000
5 Ladders - Aluminuim ladder rungs . 1982 - 30 - 0 4 $2,000
2 - Not accessible through the hatch
§ - Steel framing covered by Armco Grating type BB removable panels - The intermediate level platform no longer exists and the platform frames are severely corroded and damaged. The replacement is recommended. At
5 Platforms . . ) 1982 - 30 - 0 4 $2,000
3 - Dimension: 1985x955mm in plan a cost of $2,000.
s
Railings - Aluminium railing on top of the platform -The railing is corroded and in a poor condition and needs to be replaced at a cost of $4,000 1982 - 30 - 0 4 $4,000
Civil Overall Average Score:| 3.4 $43,000 $755,000
. Volt Ph Speed
Pump Units Manufacturer Serial # Pump Model Impeller # Running Hours | Power (HP) oltage/ Phase/ pee
Frequency (RPM)
- Flygt NP3085MT with a 248 impeller
- Design condition unknown
é P1 Duty Pump Flygt 3085.183-0841518 | 3085.183-4438 462 3 230/3/60 1700 | no drawdown test was performed due to lack of ultrasonic level transducer 1982 2009 20 - 12 1 - $16,000
3 - pump rails and chains appear to be in good condition. Pumps and bases not visible
- Flygt NP3085MT with a 248 impeller
P2 |DutyP Flygt 3085.183-0841519 | 3085.183-4438 462 3 230/3/60 1700 | DesiEn condition unknown 1982 | 2009 20 12 1 $16,000
uty Pum| .183-( .183- X - - ,
¥ P Ve - no drawdown test was performed due to lack of ultrasonic level transducer
- pump rails and chains appear to be in good condition. Pumps and bases not visible
® - - P
°Q - two goosenecks are installed to provide ventilation
HVAC -N/A - - - - - -
E / - HVAC is recommended in the wet well. Installation of a fan onto one air vent, similar to Ludlow LS, is recommended $20,000 $20,000
S
g Discharge Piping - mixture of steel and ductile iron piping. No exterior coatings are visible due to exterior corrosion. - all piping is the wet well has moderate to severe exterior corrosion 1982 - 25 - 0 3 $10,000
@
o
E Suction Piping -N/A - No suction piping required as pumps are installed in wet well - - - - - - -
E" - exterior corrosion on all valves $80,000
a Discharge Valves - ball check valves - make and model of plug and check valve not known 1082 25 0 3 4
& 8 - level actuated plug valves - some new SS fasteners visible on some of the flanged connections in the wet well ° B )
- older bolts and nuts have some heavy corrosion
Sumps -N/A - - - - - - -
Mechanical Overall Average Score:| 2 $30,000 $132,000
Standby Generator & ATS -N/A - - - - - - - $50,000
g Electrical Panels - Pedestal mounted electrical equipment. - General cleaning of the electrical panels should be conducted. Equipment should be replaced and installed in a new kiosk. 1982 - 30 - 0 2 $400
8
w A - . .
- The stat ded system. G d fault t di hould be installed.
L4 . - Incoming service from BC Hydro overhead is 240V, 3 phase delta to the main fused disconnect switch routed via the control panel. This incoming © station s a'n ungrounded system. Ground fault monitoring e.vu:e shou . e.lns 2 e_ .
< Service Entrance A R - System grounding does appear damaged and not connected. Review grounding installation and test the grounding system. 1982 - 30 - 0 3 $4,000
o service also feeds the Distribution Transformer 6kVA, 240V-120/208V three phase. . ) L N .
= - White coloured conductor is used for phase wiring, replace the conductor with the appropriate colour.
2 $100,000
]
a Surge Suppressor -N/A - - - - - - -
=
3
5 Starter #1 - Klockner Moeller manual starter PKZM 3-10 with contactor DIL 0-11-NA 1982 - 20 - 0 1 -
Starter #2 - Klockner Moeller manual starter PKZM 3-10 with contactor DIL 0-11-NA 1982 - 20 - 0 1 -
®
S
£ Controller Data (RTU) -N/A - - - - - - _
=
°{ Operational Interface -N/A - - - - - - -
-]
§5
":'. E Level Control System - Relay Logic float level switches - Level switches should be coonected to connected to intrinsically safe . No EYS seals are identified for conduits between wet well and control panel. 1982 - 15 - 0 3 $3,000
St $40,000
=
8 E
S E
g S SCADA - Alarm dialler (DSC system) 1982 2009 15 - 7 1 -
s
]
E Radio / Modem - Arris Shaw modem for telephone connection 1982 2009 15 - 7 1 -
Antenna -N/A - - - - R - R
Electrical Overall Average Score: 1.7 $7,400 $190,000
PS TOTAL SCORE:] CIVIL 3.4 MECH 2 ELEC 1.7 $80,400 $1,077,000

* Structure installed prior to 1982
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© < P @
LU DLOW ROAD LI FT STATION best engineering judgment through site inspections carried out with Town staff in August 2017) i 5 g g w g E ,—E
5 @ o= a = 3 B = 2=
. = > = > X 2 —_ o w
Inspection Date: August 24th, 2017 5 4 58 g g5 £ RS g 2
i i i i o i i f/ 2 | £f | 22| 22| g 88 £8
Inspected By: Michael Levin, Matt McCartney,Tjandra Tjondrotekodjojo, and Omid Saragazi H $ g | 3 e ] = 8=
: : : E x| 2 @ S g 5
Accompanied By: Martin Barney and Curtis Baker S " H & 3
Component Make / Model / Material General / H&S Comments «
Layout Conform to Dwgs? -N/A - No drawings provided - - - - - - - -
Foundation -N/A - - - - - - -
Building [Superstructure -N/A - - - - - - - N
Roof -N/A - - - - - - - -
. X - Fences are not designed to withstand vehicular collision
- Galvanized fence and barbed wire on top R X X . . -
F Fences gate for vehicular access - Fences are minorly corroded in some locations and the barbed wires are rusted. The replacement cost of the site fencing is $13,000. 1999 2 2 ) $4,000 $17,000
E ence 8 - Fence posts are attached to unreinforced concrete bases which are not reliable to provide support against imposed loads to the fences. The ) . ’ !
E replacement cost of barbed wires with galvanized one and repair of the post bases as well as fence anti-corrosion are estimated at the cost of $4000.
Yard A Operations staff have vehicular access -The slope (10%) of the adjacent road to the lift station presents some safety concerns $10,000 $10,000
_ coess P - Use of bollards are recommended at a cost of $10,000 ) ) ) ) ) ) ' ’
'E - The difference of elevation is retained by concrete blocks. These blocks are filled with soil. No drawing of the retaining wall has been provided. A
~The site elevation is 1500 mm higher than the Ladysmith marine service yard to the northeast geotechnical assessm.ent is recommended in orde.r to investigate the stability of the retaining concrete blocks during the seismic event at a cost of
Grounds " R . . $6000. The construction cost of a lock wall block is at a cost of $5500. 1999 - 50 - 32 3 $7,000 $10,500
- Kiosk base : 2100x1450 mm in plan, unknown thickness
- Anchor bolts are minorly corroded. The maintenance is required to prevent malfunction during earthquake at a cost of $1500. The replacement of
Genset and kiosk foundation will be at a cost of $5,000.
- Fibreglass Reinforced Plastic (FRP) wet well - No observation of defect during inspection. No repair/replacement is required
2 Wet/Dry Well € : (FRP) Tven X g 1nsp pairfrep It 1§ requirec 1999 - 50 - 32 2 -
3 - Concrete foundation - No detailed information regarding the wet well foundation or native soil requirments
c
2. Valve Chamber -N/A - - - - - - -
g
22 Stai ini ; ing inspecti ; is requi $600,000
2% airs/Ladders - Aluminium ladder - No observation of defect during inspection. No repair/replacement is required 1999 - 30 - 12 1 - d
25
= n
K] Platforms - Aluminium frame and grating - No observation of defect during inspection. No repair/replacement is required 1999 - 30 - 12 1 -
c
3
2 Railings -N/A B N B N B B _
Civil Overall Average Score: 1.8 $21,000 $637,500
. Volt Ph Speed
Pump Units Manufacturer Serial # Model Impeller # Running Hours | Power (HP) oltage/ Phase/ pee
Frequency (RPM)
- Flygt NP3127SH
- Design condition: unknown
248 - Drawdown test calculated flowrate at 16.8 L/s. This is with an assumed 155mm diameter impeller.
P1 Duty Pump Flygt Unknown 3127.160 11 600/3/60 3500 . R - / . ' P 1999 2016 20 - 19 2 - $40,000
(155mm) - pump rails appear to be in good condition. Pumps and bases were not visible.
é - Flygt pump is installed onto a Myers base with an adapter
H - no nameplate available
- Flygt NP3127SH
- Design condition: unknown
248 - Drawdown test calculated flowrate at 14.2 L/s. This is with an assumed 155mm diameter impeller.
P2 Duty Pump Flygt Unknown 3127.160 11 600/3/60 3500 . . L. L 1999 2016 20 - 19 2 - $40,000
(155mm) - pump rails appear to be in good condition. Pumps and bases were not visible.
8 - Flygt pump is installed onto a Myers base with an adapter
E - no nameplate available
§ HVAC - Dexon Canada Fan model VO3-1 - The fan is broken and does not work. The wet well does not get forced ventilation. 1999 A 10 . 0 5 $4,000
- The fan should be replaced
- Discharge Piping - Coated steel piping - Piping exterior coating is in good condition with spots of corrosion 1999 - 25 - 7 2 $5,000
o
>
S Suction Piping -N/A - No suction piping required as pumps are installed in wet well - - - - - - -
$84,000
Eo -100mm Flomatic Model 78 rubber flapper type check valve - check valve has moderate exterior corrosion
‘a . -100mm Isolating plug valve: Hosemstead Series 120 - plug valves has moderate exterior corrosion
& Discharge Valves > . L o . 1999 - 25 - 7 2 -
- SS ball valve where piping comes together prior to existing wet well - new SS fasteners are visible on all flanged connections
- 50mm ARI D-020 combination air valve for sewage - combination air valve in good condition
Sumps -N/A - - - - - - -
Mechanical Overall Average Score: 2.6 $9,000 $164,000
E Standby Generator & ATS - Manual Transfer Switch Square-D C82343 1999 - 30 - 12 1 - $50,000
5
5
é Electrical Panels - Pedestal mounted electrical equipment - Equipment should be replaced and installed in a new kiosk 1999 - 30 - 12 1 -
[~
H Service Entrance - Square-D Fused Disconnect Switch, 100A, 600V, 3 phase 1999 - 30 - 12 1 -
2
:"3_ Surge Suppressor -N/A - - - - - - - $100,000
]
]
?_ Starter #1 - Cutler hammer MCP 30A with Siemens motor starter Sirius 3RT2026-1AK60 and O/L relay 3AU2126-1kBO - Overload set at 10 Amps 1999 2015 20 - 18 1 -
]
H
k4 Starter #2 - Cutler hammer MCP 30A with Siemens motor starter Sirius 3RT2026-1AK60 and O/L relay 3AU2126-1kBO - Overload set at 12 Amps 1999 2015 20 - 18 1 -
g Controller Data (RTU) -ScadaPack32 1999 | 2015 15 - 13 1 -
s
© L]
% % Operational Interface - Beijer T150 1999 2015 15 - 13 1 -
5w
5 § - Operator reported issue with the ultrasonic monitoring not responding (freezing) until the unit is reset. All float level switches should be connected $40,000
e E Level Control System - Endress Hauser FMU90 s/n 9A020A010E6 with ultrasonic transducer FDU91-UN3AA, and Low Level, Off, On, High Level float switches to intrinsically safe relays. The level transducer is not rated for wet well class 1, zone 2 application. Note that without wet well ventilation operating, 1999 2015 15 - 13 3 $7,000
2 E the wet well would be classified as class 1, zone 1.
£ E
E g SCADA - Alarm dialer (DSC system) 1999 2009 15 - 7 1 -
o
S
£ Radio / Modem - Arris Shaw modem for telephone connection 1999 2009 15 - 7 1 -
<
Antenna -N/A - - - R - - -
Electrical Overall Average Score: 1.2 $7,000 $190,000
PS TOTAL SCORE: CIVIL 1.8 MECH 2.6 ELEC 1.2 $37,000 $991,500
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(note that all condition ratings, life estimates, and repair and replacement Class "D" costs estimates have been prepared as of

>
PARK DRIVE LIFT STATION e cmen e . ; A 5 - | 5 2 g
best engineering judgment through site inspections carried out with Town staff in August 2017) K] . v © W g g 3
& s 2 £ £
. g 2 g | 8_|E¢ | & i ta
Inspection Date: August 24th, 2017 H o 3¢ 4 £2 £@ =5 g5
@ 5 g 8 = = 2 =1 -] 5]
. . . . .. . . > @ = = o N o N
Inspected By: Michael Levin, Matt McCartney,Tjandra Tjondrotekodjojo, and Omid Saragazi £ 2 I &= 2 == 8~
. . E 5 2 w S 2 Fr
Accompanied By: Martin Barney S B H & &
«
Component Make / Model / Material General / H&S Comments
Layout Conform to Dwgs? -Yes - Drawing No. : 10-356-M1 - - - - - - - -
Foundation -N/A - - - R - - - N
Building |Superstructure -N/A - - - - - - - -
Roof -N/A - - - - - - - N
- Fence connection at the entrance gate is moderately corroded. The replacement cost of the site fencing is $13,000.
. . - Fence posts are attached to unreinforced concrete bases which are not reliable to provide support against imposed loads to the fences. The
- - Galvanized fence and barbed wire on top N N B . i A N
2 Fence . replacement cost of barbed wires with galvanized one and repair of the post bases as well as fence anti-corrosion are estimated at the cost of $4000. 2011 - 20 - 14 2 $4,000 $17,000
= - Fences gate for vehicular access ’ 1 W ¢ !
S - Plywood sheets attached to the south side fence should be removed due to excessive induced force during the wind load. The removal of plywood
v sheets is at a cost of $2,000.
Yard . .
Access - Operations staff have vehicular access - - - - - - - -
= -G d: | f tati d shrubbery.
S rounds are clear of vegetation and shrubbery - Kiosk base: general good condition. Kiosk base should be sealed using a marine grade silicone sealant.
S - Evenly prepared gravel surface. . - . . .
N . . R - Genset foundation: general good condition. The replacement of Genset and kiosk foundation will be at a cost of $5,000.
Grounds - The control panel kiosk base: Concrete base design, 1220x2890 mm in plan, unknown thickness. . . K . K 2011 - 50 - 44 2 $1,500 $5,000
. . . - Observation of corrosion on genset anchor bolts and maintenance is required at a cost of $1500.
- The genset foundation: Concrete base, 1220x2450 mm in plan, unknown thickness .
N - Remove moss to prevent damage on Genset steel tie beam.
- Moss on genset steel tie beam.
- Fibreglass Reinforced Plastic (FRP) wet well with FRP roof and aluminum hatch and anti-floatation flange. . - .
" . - No observation of defect during inspection.
L Wet/Dry Well - Dimensions: 1830mm DIA x 4200mm deep L N . . . . 2011 - 50 - 44 2 -
5 N - No detailed information regarding the wet well foundation or native soils
® - Concrete foundation
T
£ g Valve Chamber -N/A - - - - - - -
o3 3
2 € - Aluminum ladder. (Featherlite series 4000 extra heavy duty) . - . . . . $570,000
S 2 Ladders . . - No observation of defect during inspection. No repair/replacement is required. 2011 - 30 - 24 1 -
=& - Upper lower and intermediate ladder support brackets
]
g Platforms - Aluminum support frames and Shur Grip aluminum safety gratings plank - No observation of defect during inspection. No repair/replacement is required. 2011 - 30 - 24 1 -
2
Railings -N/A - - - - - - -
Civil Overall Average Score:| 1.6 $5,500 $592,000
. I 1l Volt Ph Speed
Pump Units Manufacturer Serial # Model mperer Running Hours | Power (HP) oltage/ Phase/ pee
Diameter Frequency (RPM)
g PL  [DutyP % 4Vx50M4-03 avx 6.75" 5 208/3/60 1750 | Desien condition: 82 1/sat 10.5 m 2011 20 14 1 $50,000
5 uty Pump vers x B . - Drawdown test calculated flowrate at 8.1 L/s ° ° - 4
N - Design condition: 8.2 L/s at 10.5 m
P2 Duty Pump Myers 4Vx50M4-03 4VX 6.75 5 208/3/60 1750 2011 - 20 - 14 1 - $50,000
- Drawdown test not done
. . . . . . - The fan is left operating continuously as it should
= HVAC -F ith I f mot talled d sect f kiosk - - -
] an with explosionproot motor instaflec in end section of idos - Filters were once installed over the punched louvres but were removed due to blockage 2011 10 4 1
=
-g § Discharge Piping - Coated steel piping - Piping exterior coating is in good condition 2011 - 25 - 19 1 -
=
s ©
i Suction Piping -N/A - No suction piping required as pumps are installed in wet well - . - - - . - $80,000
4 - Flomatic Model 745 rubber flapper type check valve - check valve exterior coating is good.
a Discharge Valves - Isolating plug valve: Homestead - plug valves has light exterior corrosion. 2011 - 25 - 19 1 -
- SS ball valve where piping comes together prior to existing wet well - SS ball valve is in good condition. The valve's lever is corroding. This should be noted so the lever can be replaced in the future.
Sumps -N/A - - - - - - -
Mechanical Overall Average Score: 1 $0 $180,000
- - Cummins DSKCA - 6038093, serial No. 1100159108, 25kW, 120/208V, 3 phase .
Standby Generator & ATS -R h :26.9 h - - -
g v - Thomson Technology ATS, TS-883A0100A1BE2AKKAA, 100Amp unning hours ours 2011 15 K 1 $50,000
£
]
2 . . - Generally in good condition, general cleaning of the kiosk especially in the fan and junction box required
Electrical Panel - Ei d Pi Syst - -
,,u; ectrical Fanels ngineered Pump systems - Kiosk ventilation fan operation should be installed and connected to the alarm dialer 201 30 2 2 $2,000
c
-2 Service Entrance - Federal Pioneer Fused Disconnect Switch, 100A, 120/208V, 3 phase 2011 - 30 - 24 1 -
2
3 Surge Suppressor - Square-D SDSA3650 - Phase B surge suppressor is not functioning, Check the wiring or replace the surge suppressor 2011 - 15 - 9 2 $600 $100,000
2
o Starter #1 - Allen Bradley manual starter 140M-C2E-C25 plus Allen Bradley contactor 100-C30 - Overload set at 18 Amps 2011 - 20 - 14 1 -
3
o
a Starter #2 - Allen Bradley manual starter 140M-C2E-C25 plus Allen Bradley contactor 100-C30 - Overload set at 18 Amps 2011 - 20 - 14 1 -
-E Controller Data (RTU/PLC) - Schneider SR3B101FU smart relay for each pump 2011 - 15 - 9 1 -
]
]
7} L]
W @ Operational Interface -N/A - - - - . - -
o
5w
5 E - It appears that a new Low level float switch was added, which the EYS was not sealed. EYS must be sealed to prevent hazardous gases from wet well
e E Level Control System - Siemens Milltronic Multiranger 100 with XPS15 transducer, and High and Low level float switches as backup escaping to the electrical panel. This new level switch was also not connected through a intrinsically safe relay. Milltronics transducer installation does 2011 - 15 - 9 3 $3,000
2 not meet the Class 1, Zone 2 area installation requirements as recommended by the manufacturer. $40,000
£ E
c
E § SCADA - Barnet ProTalk Plus Alarm Dialer with battery backup 2011 - 15 - 9 1 -
S
E Radio / Modem - Arris Shaw modem for telephone connection 2011 - 15 - 9 1 -
Antenna -N/A - - - R - - -
Electrical Overall Average Score: 1.4 $5,600 $190,000
PS TOTAL SCORE:] CIVIL 1.6 MECH 1 ELEC 1.4 $11,100 $962,000
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SWETTEN HAM LI FT STATION (note that all condition ratings, life estimates, and repair and replacement Class "D" costs estimates have been prepared as of . E ° °
. Lo Lo . . . . ] _ s
best engineering judgment through site inspections carried out with Town staff in August 2017) K] . A % ) g g E
-3 - =
5 o (g o 7 a b= =&
. = > = > X —_ w w
Inspection Date: August 24th, 2017 B s 5 sg | 2 5T et E 5
. . . . L . . 2 3 S8 5= ] £ S8 g
Inspected By: Michael Levin, Matt McCartney,Tjandra Tjondrotekodjojo, and Omid Saragazi £ 8 Fe |3 = | B == 8=
. . £ X H & S 2 e
Accompanied By: Martin Barney S B H & &
Component Make / Model / Material General / H&S Comments =
Layout Conform to Dwgs? -Yes - Drawing No. : 07-139-M1 - - - - - - - -
Foundation -N/A - - - R - - - -
Building |Superstructure -N/A - - - - - - - -
Roof -N/A - - - R - - - -
. . - Fences connection elements at the entrance gate are slightly corroded. The replacement cost of the site fencing is $13,000.
- Galvanized fence and barbed wire on top. . . . . Lo
= Fence . - Fence posts are attached to unreinforced concrete bases which are not reliable to provide support against imposed loads to the fences. The 2008 - 20 - 11 2 $4,000 $17,000
= - Fences gate for vehicular access. . . . . . . .
T replacement cost of barbed wires with galvanized one and repair of the post bases as well as fence anti-corrosion are estimated at the cost of $4000.
i
A - Operation staff have vehicular access. - The slope (15%) of the adjacent road to the lift station presents some safety concerns. 2008 0 . 3 $10,000 $10,000
Yard ceess - Existing barrier at the front gate. - Installation of bollards are recommended at a cost of $10,000. ° ° ’ 4
_ - Grounds are clear of vegetation and shrubbery - Kiosk base: ge!-leral good cf)nditi.on. No replacement is required. Kiosk base should be sealed using a marine grade silicone sealant.The replacement
= A : . of genset and kiosk foundation will be at a cost of $5,000.
S Grounds - The control panel kiosk base: 1200x2500 mm in plan, unknown thickness R X - . _— . . . . 2008 - 50 - 41 3 $1,500 $5,000
. . . - No information about the sufficiency of genset anchor bolts during seismic event is provided. Maintanence is recommended at a cost of $1,500.
-The genset foundation: 1300x2400 mm in plan, unknown thickness N L N R .
- Genset foundation: general good condition. No repair/replacement is required.
- No ob: tion of defect during i tion. N i | 1t ired.
- Fibreglass Reinforced Plastic (FRP) wet well with FRP roof and hatch cover with anti-floatation flange. ° 0 serv_a lon 0_ _e ect during inspection. No repair/replacement is require . L . .
o N ) - Grease build-up inside the wet well has been observed. The grease clogs the pipes and reduces the service life of pumps leading to forcemain
= Wet/Dry Well - Dimensions: 1830 mm DIA x 3680 mm deep , 2008 - 50 - 41 2 -
S i backups and SSO's.
o - Concrete foundation o . . . . .
3 - No detailed information regarding the wet well foundation or native soils
vn
I
& E Valve Chamber -N/A - - - - - - -
PR $570,000
S
2 g Ladders - Aluminum ladder (Featherlite series 4000 extra heavy duty) - No observation of defect during inspection. No repair/replacement is required. 2008 - 30 - 21 1 -
©
-]
§ Platforms - Aluminum support frames and Shur Grip aluminum safety gratings plank - No observation of defect during inspection. No repair/replacement is required. 2008 - 30 - 21 1 -
i
Railings -N/A - - - - - - -
Civil Overall Average Score:| 2 $15,500 $602,000
. Impell Volt Ph Speed
Pump Units Manufacturer Serial # Model rpr efler Running Hours | Power (HP) oltage/ Phase/ pee
Diameter Frequency (RPM)
- Design condition: 8.2 L/s at 24.7 m
@
E- P1 Duty Pump FE Myers 4RHX150M2-53 4vx 5.75" 759 15 575/3/60 3450 - Drawdown test calculated flowrate at 9.8 L/s 2008 - 20 - 11 1 - $50,000
2 - Impeller was recently replaced with same size
- Design condition: 8.2 L/s at 24.7 m
P2 Duty Pump FE Myers 4RHX150M2-53 4vx 5.75" 985 15 575/3/60 3450 - Drawdown test calculated flowrate at 5.9 L/s 2008 - 20 - 11 3 $5,000 $50,000
- Impeller has not been replaced resulting in the pump discharging at about 40% of the other pump
© - The fan is left ti ti ly as it should.
.g HVAC - Fan with explosionproof motor installed in end section of kiosk N € fanis e opera ing continuously as It shou 2008 - 10 5 5 1 -
€ - Filters were once isntalled over the punched louvres but were removed due to blockage.
<
§ g Discharge Piping - Coated steel piping - Piping exterior coating is in good condition 2008 - 25 - 16 1 -
>
©
i Suction Piping -N/A - No suction piping required as pumps are installed in wet well - . - - - . - $80,000
g - 100mm Flomatic Model 78 rubber flapper type check valve. - check valve exterior coating is good.
a Discharge Valves -100mm Isolating plug valve: Hosemstead Series 120. - plug valves has light exterior corrosion. 2008 - 25 - 16 1 -
- SS ball valve where piping comes together prior to existing wet well. - SS ball valve is in good condition. The valve's lever is corroding. This should be noted so the lever can be replaced in the future.
Sumps -N/A - - - - - - -
Mechanical Overall Average Score: 1.4 $5,000 $180,000
- -Ci ins DGGD - 5935382, serial No. 1070109273, 35kW, 347/600V, 3 ph . L
_E Standby Generator & ATS A ngnn:':: Technology ATS, Tsse»g;SAglooAlBWZAKKAA, 100An<p, o/n W‘?O:ESSZSO - Generator running hours: 75.2 hours. Genset wiring either for Fuel Leak or Low Fuel alarm appears to be broken.. 2008 - 20 - 11 3 $2,000 $50,000
]
% Electrical Panels - Engineered Pump Systems electrical kiosk s/n 07-138-1 - Generally in good condition, general cleaning of the kiosk especially in the fan and junction box required 2007 - 30 - 20 2 $400
[~
_5 Service Entrance - Federal Pioneer Fused Disconnect Switch, 100A, 600V, 3 phase 2008 - 30 - 21 1 -
=]
5
§ Surge Suppressor - Square-D SDSA3650 2008 - 15 - 6 1 - $100,000
]
2
5 Starter #1 - Allen Bradley manual starter 140M-C2E-C20 plus Allen Bradley contactor 100-C23 - Overload set at 20 Amps 2008 - 20 - 11 1 -
H
& Starter #2 - Allen Bradley manual starter 140M-C2E-C20 plus Allen Bradley contactor 100-C23 - Overload set at 20 Amps 2008 - 20 - 11 1 -
®
‘g Controller Data (RTU/PLC) - Milltronics controls and relay logic 2008 - 15 - 6 1 -
1
o
o
w 3 Operational Interface -N/A - - - - - - -
£t
S o . . . . " - - . .
=] - Millt trols with L d High level float switches backup. Float level switches should b ted to inti lly safe relays. Millt
:- E Level Control System - Siemens Milltronic Multiranger 100 with XPS15 transducer, and High and Low level float switches as backup ' ron|c§ con m,s with Low and High level Tloat switches a.c up ?a eve ,SWI ches should be connectec to Intrinsically sate refays. Viitronics 2008 - 15 - 6 3 $2,000
] transducer installation does not meet the Class 1, Zone 2 area installation requirements as recommended by the manufacturer. $40,000.0
-1 . .
]
£
E g SCADA - Barnet ProTalk Plus Alarm Dialer with battery backup 2008 - 15 - 6 1 -
EC
S
& Radio / Modem -N/A - - - - - - N
c
Antenna -N/A - - - - - - -
Electrical Overall Average Score: 1.6 $4,400 $190,000
PS TOTAL SCORE:] CIVIL 2 MECH 1.4 ELEC 1.6 $24,900 $972,000
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TRANSFER BEACH LIFT STATION (note that all condition ratings, life estimates, and repair and replacement Class "D" costs estimates have been prepared as of = § ° °
T -1
best engineering judgment through site inspections carried out with Town staff in August 2017) g . w 2 o g 2
» § N = | 8 £ 3
" £ > &3 x s £ w _ S x I
Inspection Date: August 24th, 2017 £ s 5S¢ | d¢ ] £ RS g 2
@ 5 232 e = g L 52 °Q e
. . . . ] . . > o« = = [ o N
Inspected By: Michael Levin, Matt McCartney,Tjandra Tjondrotekodjojo, and Omid Saragazi H S Fe |3 g B = g~
. . £ 5| 2 d 8 g E
Accompanied By: Martin Barney ] H g &
o«
Component Make / Model / Material General / H&S Comments
Layout Conform to Dwgs? -N/A - No drawings provided - - - - - - - -
Foundation -N/A - - - - - - - -
Building |Superstructure -N/A - R - R - R R R
Roof -N/A - - - - - - - -
g
S - Close to crowded public beach and adjacent to children's water park. Installation of fences may pose additional hazard to children. No
il Fence - No fences N o N N _ N - _ - _ _
recommendation for fencing is provided.
- Operati taff h hicul X
Yard Access pera !ons stait have n.o venicuiar access - Adjacent to children's water park - - - - - - - -
- Operation staff access in park
- Adj t to ti d bush
Grounds : Kit)’salff)r;se‘jzllr:)i):lr‘Smurinefin plan, unknown depth - No observation of defect during inspection. No repair/replacement is required. The replacement cost of kiosk foundation is at a cost of $5000 1991 - 50 - 24 1 - $5,000
- Ci te wet well
2 Wet/Dry Well oncrete wet we . - Hatch frame and lid are moderately corroded. The anti-corrosion of the hatch is at a cost of $2000. 1991 - 50 - 24 2 $58,000
| - Concrete foundation Lo X . . . .
© - No detailed information regarding the wet well foundation or native soils.
T
=
: g Valve Chamber -N/A - - - - - - -
w $700,000
.E ;. Ladders - Aluminium ladder - No replacement is required 1991 - 30 10 10 1 -
=]
]
g Platforms -N/A - Platform is recommended - - - - - - -
o
o
Railings -N/A - Railings are recommended - - - - - - -
Civil Overall Average Score:| 1.3 $58,000 $705,000
. Volt Ph Speed
Pump Units Manufacturer Serial # Pump Model Impeller # Running Hours | Power (HP) o;g:[{enct;se/ (::IeVl)
- Design condition: unknown
- Drawdown test not performed
2 P1 Duty Pump Flygt 3102.170-1080016 | 3102.170-0742 267 754 5.4 230/1/60 3490 N X - . 1991 2010 20 - 13 1 - $10,000
£ - pump rails appear to be in good condition. Pumps and bases were not visible.
& - pump chains appear to be in good condition
- Design condition: unknown
- Drawdown test calculated flowrate at 16.8 L/s. This is with an assumed 155mm diameter impeller
P2 Duty Pump Flygt 3102.170-1080017 | 3102.170-0742 267 710 5.4 230/1/60 3490 R B . L 1991 2010 20 - 13 1 - $10,000
- pump rails appear to be in good condition. Pumps and bases were not visible.
= - pump chains appear to be in good condition
S
E HVAC -N/A - no goosenecks are provided due to park setting. - - - - - - -
S
3 - iping heavil ded wh ipe thread: isible.
2 Discharge Piping - threaded galvanized steel piping and fittings some. Piping .e:vm v corroded where pllpe reads are visible 1991 - 25 - 0 2 $1,000
2 - remainer of piping has spots of corrosion.
>
'_>° Suction Piping - No suction piping as pumps are installed in wet well - - - - - - -
~ $10,000
E - check valves make and model not known
= . - 50mm ball type check valves, - gate valves make and model not known
T Discharge Valves . N . . 1991 - 25 - 0 2 -
- 50mm isolating gate valves, threaded - have corrosion on exterior of valves
- gate valves do not have handwheels. Shaft is in contact with wet well wall
Sumps -N/A - - - - - - -
Mechanical Overall Average Score: 1.5 $1,000 $30,000
E Standby Generator & ATS -N/A - - - - - - - $50,000
5
5
é Electrical Kiosk - Allied Controls Control panel 1991 - 30 - 4 1 -
[
s Service Entrance -N/A - Siemens EQ Load Centre 40A 1991 - 30 - 4 1 -
2
:‘g_ Surge Suppressor -N/A - - - - - - - $100,000
]
]
?_ Starter #1 - Klockner Moeller manual starter ZM-25-PKZ2 with contactor DIL 3-22-NA - Overload set at 25 Amps 1991 2000 20 - 3 1 -
]
H
k4 Starter #2 - Klockner Moeller manual starter PKZM 3-10 with contactor DIL 3-22-NA - Overload set at 25 Amps 1991 2000 20 - 3 1 -
®
'§ & Controller Data (RTU) -N/A ~ B ~ : B : }
1
2 "
w ° Operational Interface -N/A - - - - - _ -
g2
S .2
":{ E Level Control System - Relay Logic float level swicthes - Level switches should be connected to intrinsically safe relays. No EYS seals are identified for conduits between wet well and control panel. 1991 - 15 - 0 3 $3,000
St $40,000
S 3
g E SCADA - Alarm dialer (DSC system) - Alarm panel is not easily acceesible due to very small kiosk 1991 - 15 - 0 1 -
]
E
H] © Radio / Modem -N/A - - - - - - -
2
- Antenna -N/A - - - - - - -
Electrical Overall Average Score: 1.3 $3,000 $190,000
PSTOTALSCORE:| CIVIL |1.333333( MECH 1.5 ELEC 13 $62,000 $925,000
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APPENDIX B | SITE-SPECIFIC BREAKDOWN OF REPAIRS AND
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Lift Stations:

1. Gill Road Lift Station

The pump house asphalt shingle roof should be repaired: $7,000

The station is proximate to the Ocean. The railing around the facility is recommended for
safety during high tide: $60,000

Geotechnical assessment of the unretained wall of soil: $6,000

Construction of the retaining wall of soil adjacent to the station: $85,000

A crack on the surrounding concrete slab was observed from the corner of the wet well to
the retaining pony wall. The concrete crack repair is at a cost of $5,000

Structural components inside the wet well including railing, platforms and Ladder:
$11,000

Level Control System: Level switches should be connected to intrinsically safe relays. No
EYS seals are identified for conduits between wet well and control panel: $3,000.
Manual Transfer switch size may be to small and not protected if loads exceed 200A
:$4,000.

Service entrance: the station is an ungrounded system. Ground fault monitoring device
should be installed: $5,000.

2. Sandy Beach Lift Station

The station is proximate to the Ocean. The railing around the facility is recommended for
safety during high tide: $30,000.

Proper support and base should be provided for kiosk base: $5,000.

The hatch frames are corroded. Corrosion needs to be removed and new corrosion
protection layer should be applied on the surface: $2,000.

Removal of the grease build-up: $30,000

Structural components inside the wet well including railing, platforms and Ladder:
$8,000

Recoat check valve, piping and isolation due to moderate to severe corrosion: $12,500
General cleaning of the electrical panels should be conducted: $400.

Service Entrance: the station is an ungrounded system. Ground fault monitoring device
should be installed: $5,000.

Level Control System: Level switches should be connected to intrinsically safe relays. No
EYS seals are identified for conduits between wet well and control panel: $3,000.

3. Ludlow Lift Station

Repairing the unreinforced concrete bases of the fence posts and replacing the barbed
wires with galvanized ones and the fence anti-corrosion: $4,000.

Use of bollards are recommended at the entrance gate: $10,000.

The site elevation is 1.5m higher than the marine yard to the northeast. The difference of
elevation is retained by concrete blocks. A geotechnical assessment of the stability and
capacity of the retaining concrete blocks during earthquake is recommended: $6,000.
Construction of lock wall block: $5,500.

Kiosk base: anchor bolts anti corrosion: $1,500.

HVAC: the fan is broken and should be replaced: $4,000.

Opus International Consultants (Canada) Limited
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Anti-corrosion of piping, isolations and check valves: $5,000.

Level Control System: Operator reported issue with the ultrasonic monitoring not
responding (freezing) until the unit is reset. All float level switches should be connected
to intrinsically safe relays and the ventilation fan is not working and should be replaced:
$7,000.

4. Park Drive Lift Station

Repairing the unreinforced concrete bases of the fence posts and replacing the barbed
wires with galvanized ones and the fence anti-corrosion: $4,000.

The removal of plywood sheets at the southside fences: $2,000.

Genset anchor bolts maintenance: $1,500.

Control Level System: It appears that a new low level float switch was added, which the
EYS was not sealed. EYS must be sealed to prevent hazardous gases from wet well
escaping to the electrical panel. This new level switch was also not connected through a
intrinsically safe relay: $3,000.

Electrical panel: General cleaning of the kiosk especially in the fan and junction box
required. Kiosk ventilation fan operation should be installed and connected to the alarm
dialer: $2,000.

Surge Suppressor: Phase B surge suppressor is not functioning, Check the wiring or
replace the surge suppressor: $600.

5. Swettenham Lift Station

Repairing the unreinforced concrete bases of the fence posts and replacing the barbed
wires with galvanized ones and the fence anti-corrosion: $4,000.

Use of bollards are recommended at the entrance gate for safety issues: $10,000.
Genset anchor bolts maintenance: $1,500.

Removal of the grease build-up: $30,000.

Pump 2: The impeller has not been replaced resulting in the pump discharging about the
%40 of the other pump: $5,000.

Milltronics controls with Low and high level float switches backup. Float level switches
should be connected to intrinsically safe relays: $2,000.

General cleaning of the kiosk: $400.

Genset wiring either for fuel leak or low fuel alarm appears to be broken. Repair cost:
$2,000.

6. Transfer Beach Lift Station

Level switches should be connected to intrinsically safe relays. No EYS seals are identified
for conduits between wet well and control panel: $3,000.

Some piping heavily corroded. Anti-corrosion is required: $1,000.

The hatch frames and lid are corroded. Corrosion needs to be removed and new corrosion
protection layer should be applied on the surface: $2,000.

Opus International Consultants (Canada) Limited
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APPENDIX C |LIFT STATION AS-BUILT DRAWINGS
PROVIDED BY THE TOWN
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Third Party Disclaimer

This document has been prepared by Opus International Consultants (Canada) Ltd. (“WSP | Opus”) for
the exclusive use and benefit of the client to whom it is addressed. The information and data contained
herein represent Opus’ best professional judgement in light of the knowledge and information available
to WSP | Opus at the time of preparation and using skills consistent with those exercised by members
of the engineering profession currently practicing under similar conditions. Except as required by law,
this document and the information and data contained herein are to be treated as confidential and may
be used and relied upon only by the client. WSP | Opus denies any liability whatsoever to other parties
who may obtain access to this document for any injury, loss or damage suffered by such parties arising
from their use of, or reliance upon, this document or any of its contents without the express written
consent of WSP | Opus and the client. Information in this document is to be considered the intellectual
property of WSP | Opus in accordance with Canadian Copyright Law.
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1 Introduction

1.1 Background

The Town of Ladysmith (“Town”) has retained Opus International Consultants (Canada) Ltd. (“WSP |
Opus”) to implement a Flow Monitoring Program to characterize Inflow and Infiltration (1&l) in the
Town'’s existing sanitary system with the key object of developing an 1&l Reduction Program.

It has been identified that, although the majority of the Town’s sanitary and storm sewers are already
separated, there exists higher than expected flows within the sanitary sewer system, which in turn
increases flows to the wastewater treatment facility.

It was suspected that the system possesses high inflow and infiltration (1&1), though the Town has not
been able to pinpoint the exact sources to reduce peak flows in the recent past. A Flow Monitoring
Program was implemented to characterize the 1&1 in the existing sanitary system with the key objective
of developing an 1&I reduction program. This study reviews the sanitary flow monitoring and rainfall
data to determine the extent of 1&l from each of the monitored catchments.

1.2 Project Objectives

Driven by the need for a 1&I reduction program, the Town wishes to achieve the following objectives
during the flow monitoring and 1&I characterization:

e Gather information on the existing sewer system conditions; and,
e Monitor sewer system flows during wet weather conditions to establish if the system is subject to
excessive flows and 1&1.

Indirectly, the rehabilitation projects which will be eventually borne out of the reduction program
should allow the Town to ultimately:

e Reduce energy costs as well as operation and maintenance costs; and,
e Delay costly capital upgrades by targeting catchments with high inflows.

D-21810.00 Opus International Consultants (Canada) Ltd.
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2 Data Collection and Review

2.1 Catchment Identification

In order to determine 1&I in the Town’s sewer system, six (6) flow monitoring sites were selected. The
extent and characteristics of the flow monitoring catchments are shown in Figure 2-1.

Figure 2-1: Proposed Catchments for Flow Monitoring

The flow meters at the six monitoring sites were installed and monitored by SFE Global for a total of 61
days from November 1, 2017 to December 31, 2017 (inclusive) and the flows were recorded every 5
minutes for 24 hours a day. A single rain gauge was installed by SFE Global at the Town’s Works Yard
to measure rainfall during the flow monitoring period.

D-21810.00 Opus International Consultants (Canada) Ltd.
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2.2 Flow Components

The sanitary flows conveyed in the sewer system can generally be categorized into three components as

illustrated in Figure 2-2:

1) Ground Water Infiltration (GWI) — Extraneous flow from the ambient long-term water table, not
influenced by individual rainfall events.

2) Base Sanitary Flow (BSF) — Average flow generated from domestic, commercial, institutional,
industrial and agricultural sources.

3) Rainfall Derived Inflow & Infiltration (RDII) — Rainfall that follows a path to the sanitary sewer
through the soil, and/or through direct connections to runoff surface, and/or from short-term,
rainfall-based increases in water table elevation.

Dry Weather Flow (DWF) is composed of Base Sanitary Flow (BSF) plus Ground Water Infiltration
(GWI).
e DWF =GWI + BSF

Wet Weather Flow (WWF) is all sanitary flow contributions made during wet weather consisting of Dry
Weather Flows plus Rainfall Derived Inflow & Infiltration (RDII).

e WWF = DWF + RDII

35
3) Rainfall Derived Inflow and = \Wet Weather Flow (WWF)
Infiltration (RD1) == Dry Weather Flow (DWF)
Q
<
3
o
L 2) Base Sanitary Flow (BSF)
v
Il) Ground Water Infiltration (GWI)
0 .

0:00 2:00 4:00 6:00 8:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 0:00
Time of Day

Figure 2-2: Typical Sanitary Flow Components Hydrograph
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2.3 Rainfall Data Collection

Rainfall data was collected in 5-minute intervals during for the entire duration of the flow monitoring
period. It should be noted that measured rainfall events were not compared to daily rainfall data
recorded by other Environment Canada weather stations. Figure 2-3 shows the rolling 24-hour rainfall
volumes.

Figure 2-3: Rolling 24-Hr Total Rainfall

It should be noted that an ideal storm would result in a total rainfall depth >5 mm and a peak
intensity > 5 mm / hr. However, within the short-term flow survey data available for this study, an
event selection according to these guidelines only resulted in three (3) events, which did not provide a
strong correlation for analysis. Therefore, a rainfall intensity criteria of > 2.9 mm / hr, based on a 5-
year 24-hour storm event was adopted in the analysis criteria. A total of 8 rainfall events were
identified and are summarized in Table 2-1.

Table 2-1: Selected Rainfall Events for Analysis

Duration 24-Hour Rainfall

(hr) (mm)
2017-11-14 12:50 2017-11-14 18:40 5.8 13.0
2017-11-215:35 2017-11-21 20:00 14.4 19.8
2017-11-22 2:30 2017-11-22 10:20 7.8 22.6
2017-11-23 3:15 2017-11-23 5:40 2.4 7.0
2017-11-25 14:15 2017-11-26 6:15 16.0 17.2
2017-12-02 1:30 2017-12-02 9:45 8.2 54
2017-12-18 20:20 2017-12-19 4:50 8.5 13.4
2017-12-19 12:50 2017-12-19 22:50 10.0 31.6

D-21810.00 Opus International Consultants (Canada) Ltd.
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2.4 Dry Weather Flow (DWF) Analysis

Using the flow survey data, a period of dry weather was first identified to determine the Average Dry
Weather Flows (ADWF) and to generate the diurnal Dry Weather Flow (DWF) patterns for the six (6)
sites. The ADWFs for each catchment area are summarized in Table 2-2 and the patterns are illustrated

in Figure 2-4.

Table 2-2: Town of Ladysmith Surveyed Average Dry Weather Flows
Site | ADWEF (L/s) !

1 6.33
2 14.98
3 0.93
4 1.67
5 1.63
6 1.79

1. DWF period analysed was from November 1, 2017, to November 12, 2017.

D-21810.00
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3 Inflow & Infiltration Characterization

3.1 Inflow & Infiltration

Inflow is defined as the rainfall or snowmelt that enters the sanitary sewer system through direct sources
such as yards, roofs, downspouts, cross-connections with storm drains, foundation drains, and manhole
covers, whereas infiltration is the groundwater that enters through holes and cracks in manholes,
laterals, and sewer pipes.

In addition to the quantity of 1&1, it is imperative to determine the 1&1 character, inflow- vs infiltration-
driven, to better understand the source of 1&1 of which is key to a robust 1&1 Reduction Strategy. While
catchments with higher inflows warrant field inspections to discover direct and cross connections with
storm mains, infiltration-driven catchments are likely abundant of structural issues such as manhole
and pipe cracks.

3.2 Envelope Method

In order to analyze the rainfall and flow monitoring data, the Envelope Method was used to provide
peak 5-year 24-hour RDII rates on a per hectare basis. The Envelope Method calculates the peak RDII
for a design storm with a set IDF curve by extrapolating the trendline of the rainfall durations’ plot out
to the rainfall volume (mm) for the design storm. It then translates the trendline upwards so that it
intersects the storm event that is positioned furthest above the trendline creating an “Upper Bound”.

The flowrate given from the upper bound at the design storm’s rainfall volume is then considered the
peak RDII flowrate for that design storm. For the purposes of this study, a design storm with a 5-year
return period is used. Plots were generated to show the correlation between the rainfall and the peak
RDII at each flow monitoring site.

A target RDII rate of 11,200 L/ha/day is the suggested allowance for regional sewer systems. Although
it does not necessarily reflect the 1&1 related characteristics of aging sewer systems, it has been used as
an acceptable design standard by Metro Vancouver for several decades!, particularly for storms with a

5-year return period or less2.

1 Biennial Report: 2015-2016, Integrated Liquid Waste and Resource Management, Metro Vancouver
2 Greater Vancouver Regional District, Liquid Waste Management Plan, 2001
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3.3 Inflow and Infiltration Envelopes

3.3.1 Catchment 1 — Strathcona

Catchment 1 (Strathcona) is approximately 167.4 ha in size and includes approximately 14.1 km of
sanitary mains. A running 24-hour average of measured flows and calculated RDII for the catchment
are shown in Figure 3-1.

Figure 3-1: 24-Hour Average Flows from Catchment 1 — Strathcona

From the figure above, sewer flows in Catchment 1 are responsive to many low intensity rainfall events
during the November flow monitoring period, with a smaller response seen coincident to the high
intensity rainfall event in mid-December. In all, a good correlation between rainfall and system
response has been found through the recorded data and most of the data has been used.

D-21810.00 Opus International Consultants (Canada) Ltd.
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For Catchment 1, six of the eight rainfall events identified were used to derive the peak RDII Rate, as
the others were determined to be outliers and were excluded from the correlation. As shown in Figure
3-2, the derived 5-year 24-hour Peak RDII rate for Catchment 1 is 8,439 L/ha/d.

Figure 3-2: 24-hour Total Rainfall vs Peak RDII Plot for Catchment 1 — Strathcona

D-21810.00 Opus International Consultants (Canada) Ltd.
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3.3.2 Catchment 2 — Esplanade

Catchment 2 (Esplanade) is approximately 94.3 ha in size and includes approximately 10.2 km of
sanitary mains. A running 24-hour average of measured flows and calculated RDII for the catchment

are shown in Figure 3-3.

Figure 3-3: 24-Hour Average Flows from Catchment 2 — Esplanade

From the figure above, sewer flows in Catchment 2 are especially responsive to many low intensity
rainfall events during the November flow monitoring period, with a smaller response seen coincident
to the high intensity rainfall event in mid-December. In all, a good correlation between rainfall and
system response has been found through the recorded data and most of the data has been used.

D-21810.00 Opus International Consultants (Canada) Ltd.



Request for Proposals — Sanitary Sewer Modelling Services RFP #2025-1S-06 Page 98
Town of Ladysmith — 2017 Flow Monitoring Program 10

For Catchment 2, six of the eight rainfall events identified were used to derive the peak RDII Rate, as
the others were determined to be outliers and were excluded from the correlation. As shown in Figure
3-4, the derived 5-year 24-hour Peak RDII rate for Catchment 2 is 67,308 L/ha/d.

Figure 3-4: 24-hour Total Rainfall vs Peak RDII Plot for Catchment 2 — Esplanade

D-21810.00 Opus International Consultants (Canada) Ltd.
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3.3.3 Catchment 3 — Transfer Beach

Catchment 3 (Transfer Beach) is approximately 34.9 ha in size and includes approximately 3.9 km of
sanitary mains. A running 24-hour average of measured flows and calculated RDII for the catchment

are shown in Figure 3-5.

Figure 3-5: 24-Hour Average Flows for Catchment 3 — Transfer Beach

From the figure above, sewer flows in Catchment 3 appear to be responsive to all events during the
flow monitoring period. In all, a good correlation between rainfall and system response has been found
through the recorded data and most of the data has been used. However, it should be noted that
average flows seem to be increasing over time, which could indicate an error in the recorded dataset.
As such, most of the data from the initial part of the study period (up to Dec 2) has been used instead.

D-21810.00 Opus International Consultants (Canada) Ltd.
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For Catchment 3, five of the eight rainfall events identified were used to derive the peak RDII Rate, as
the others were determined to be outliers or not applicable for analysis and were excluded from the
correlation. As shown in Figure 3-6, the derived 5-year 24-hour Peak RDII rate for Catchment 3 is

43,405 L/ha/d.

Figure 3-6: 24-hour Total Rainfall vs Peak RDII Plot for Catchment 3 — Transfer Beach

D-21810.00 Opus International Consultants (Canada) Ltd.
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3.34 Catchment 4 — Methuane

Catchment 4 (Methuane) is approximately 25.1 ha in size and includes approximately 3.1 km of
sanitary mains. A running 24-hour average of measured flows and calculated RDII for the catchment

are shown in Figure 3-7.

Figure 3-7: 24-Hour Average Flows for Catchment 4 — Methuane

From the figure above, sewer flows in Catchment 4 appear to be responsive to all events during the
flow monitoring period. However, it is noted that there may have been erroneous data logged at Site 4
during the month of December, as it appears there were periods where no flows or low flows was
recorded, even following periods of rain. Therefore, rainfall events during the month of December

were omitted in the RDII derivation.

D-21810.00 Opus International Consultants (Canada) Ltd.
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For Catchment 4, four of the eight rainfall events identified were used to derive the peak RDII Rate, as
the others were determined to be outliers and were excluded from the correlation. As shown in Figure
3-8, the derived 5-year 24-hour Peak RDII rate for Catchment 4 is 53,146 L/ha/d.

Figure 3-8: 24-hour Total Rainfall vs Peak RDII Plot for Catchment 4 — Methuane

D-21810.00 Opus International Consultants (Canada) Ltd.
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3.35 Catchment 5 — Clarke

Catchment 5 (Clarke) is approximately 48.6 ha in size and includes approximately 6.5 km of sanitary
mains. A running 24-hour average of measured flows and calculated RDII for the catchment are shown
in Figure 3-9.

Figure 3-9: 24-Hour Average Flows for Catchment 5 — Clarke

From the figure above, sewer flows in Catchment 5 are responsive to many low intensity rainfall events
during the November flow monitoring period, with a smaller response seen coincident to the high
intensity rainfall event in mid-December. In all, a good correlation between rainfall and system
response has been found through the recorded data and most of the data has been used.

D-21810.00 Opus International Consultants (Canada) Ltd.
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For Catchment 5, six of the eight rainfall events identified were used to derive the peak RDII Rate, as
the others were determined to be outliers and were excluded from the correlation. As shown in Figure
3-10, the derived 5-year 24-hour Peak RDII rate for Catchment 5 is 28,484 L/ha/d.

26.00
24.00
22.00

20.00

Figure 3-10: 24-hour Total Rainfall vs Peak RDII Plot for Catchment 5 — Clarke

D-21810.00 Opus International Consultants (Canada) Ltd.
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3.3.6 Catchment 6 — David

Catchment 6 (David) is approximately 58.1 ha in size, and includes approximately 7.6 km of sanitary
mains. A running 24-hour average of measured flows and calculated RDII for the catchment are shown

in Figure 3-11.

Figure 3-11: 24-Hour Average Flows for Catchment 6 — David

From the figure above, sewer flows in Catchment 6 appear to be responsive to all events during the
flow monitoring period. In all, a good correlation between rainfall and system response has been found
through the recorded data and most of the data has been used. However, it should be noted that
average flows seem to be increasing over time, which could indicate an error in the recorded dataset.
As such, most of the data from the initial part of the study period has been used instead.

D-21810.00 Opus International Consultants (Canada) Ltd.
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For Catchment 6, four of the eight rainfall events identified were used to derive the peak RDII Rate, as
the others were determined to be outliers or not applicable for analysis and were excluded from the
correlation. As shown in Figure 3-12, the derived 5-year 24-hour Peak RDI|I rate for Catchment 6 is

41,527 L/ha/d.

Figure 3-12: 24-hour Total Rainfall vs Peak RDII Plot for Catchment 6 — David

D-21810.00 Opus International Consultants (Canada) Ltd.
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3.4 Overall RDII Ranking

Figure 3-13 and Table 3-1 summarize the derived RDII rates for all catchment areas.

Figure 3-13: Catchment-Specific RDII Rates

Table 3-1: Catchment-Specific Peak RDII Rates
Sitel Site2 Site3 Site4 | Site5 Site6
Peak 5-year RDII Flow (L/s) 16.4 73.5 17.5 154 16.0 27.9
Total Catchment Area (ha) 167.4 94.3 34.9 25.1 48.6 58.1

8,439 67,308 | 43,405 53,146 28,434 41,527

Peak 5-year RDII Rate
((WAREV/ENY))

With the limited flow monitoring data available, it can be seen from Table 3-1 that the largest RDII
rate of 67,141 L/ha/day was derived for Catchment 2, and the lowest RDI|I rate of 8,439 L/ha/d was
derived for Catchment 1. The derived RDII of the catchments are ranked, with 1 being the highest
derived RDII and 6 being the lowest derived RDI|, as follows:

Catchment 2
Catchment 4
Catchment 3
Catchment 6
Catchment 5
Catchment 1

o0 s wN e
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3.5 Conclusions from Flow Monitoring Results

These flow monitoring results provide the Town with its first glimpse into 1&I rates within the Town
and the critically high RDII catchments measured. The results confirm what has long been suspected
as significant 1&I in the Town’s sanitary sewer system, most notably in catchments near the older part
of the downtown core in the Town Centre. Catchments 2, 4, 3 and 6 all have RDII values significantly
above (i.e. 4 to 6 times above) the suggested target of 11,200 L/ha/day. Overall, the estimated city-
wide RDII rate is 33,358 L/ha/d, which is approximately 3 times above the recommended target rate.

Though it appears that these initial results are useful in determining next steps in sewer system
assessment, analysis, and remediation works, a flow monitoring program budget is recommended for
continued I&I assessment every three (3) years to obtain additional confidence in the estimated RDI|I
rates.

D-21810.00 Opus International Consultants (Canada) Ltd.
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4 Recommendations for Next Phase

The general 1&1 Reduction Program process is shown below.

5. System
Remediation Plan
Implementation

1. Knowledge of
Sewer System

4. System
Remediation
Plan
Development

2. Monitoring I1&lI

3. Sewer
Assessment &
Analysis

Whereas this current Flow Monitoring Program has provided an initial glimpse into the current state of
1&I in the Town’s system, the Town has already expected these significant 1&I values, due to the high
peaking flows already noted and experienced at the Town’s Wastewater Treatment Plant. While this
confirms the Town’s expectations, it additionally highlights the specific catchment areas where high 1&1
is experienced. This offers a valuable perspective where staff can focus its subsequent 1&I1 reduction
efforts for the most cost-effective reduction efforts.

A summary of recommendations for the next phase of works under each of the above categories is
defined as follows:

4.1 Stage 1 — Knowledge of Sewer System

The Town and its staff have an extensive internal working knowledge of the sewer system and its
development over the years, including the Town’s sewer separation program in the 1990s. However,
while most of the Downtown Core’s sewers were separated in the past, it is noted that the drainage
services into most homes and businesses were never separated and connected to the new storm sewer.
This knowledge, and other known conditions by Town staff, should be all considered in further
development of the Town’s 1&l Reduction Program

The Town has a good knowledge of the physical characteristics of its sewage system, currently having a
CAD record and a sewer utility model developed. However, the sewer model has never been calibrated
for accuracy, solely developed on population and per capita loading estimates assumed across the Town.

D-21810.00 Opus International Consultants (Canada) Ltd.
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As a next step to gain a better understanding of the hydraulics of the sewer system and the availability
of sewer flow monitoring data, we recommend the following tasks to gain a better knowledge of the
Town’s sewer system:

1. Establish of a deeper understanding and a thorough documentation of the development of the
Town’s sanitary sewer system. This includes the historical background of how the Town has
addressed past and current challenges, as well as lessons learned about the utility.

2. Using the flow monitoring data received, carry out an RTK Calibration of the Town’s sanitary sewer
hydraulic model in 2018 to allow for better simulations of real system conditions. An added benefit
of the RTK calibration process, which will aide in the 1&I Reduction Program process, is as follows:

a. Different catchments require different strategies as they “behave” and “react” differently to
rainfall; some may be inflow-driven while others infiltration-driven. Where catchments are
inflow-driven, it could be expected that manhole lid and joint offsets, and cross connections
could be a high source of 1&I, and manhole inspections and vapour testing should naturally be a
first step for the next sewer assessment phase. Where catchments are infiltration driven, CCTV
inspections are recommended, followed by lateral inspections if mainline investigations are
inconclusive.

4.2 Stage 2 — Monitoring &l

WSP | Opus has worked with the Town to select six flow monitoring catchments in this initial program,
targeting flow monitoring for older parts of the Town’s sanitary sewer system. It is estimated that an
additional three sanitary sewer catchments could be included in a complete Town flow monitoring
strategy.

As noted within this report, a flow monitoring budget should be established in three year increments in
order to more accurately quantify the Town'’s estimated RDII rates. Reasons continued monitoring is
threefold. Firstly, to gain more confidence in the estimated RDI1 to evaluate system impacts, second, to
determine areas for sewer assessment and remediation, and thirdly, to evaluate the effectiveness of
remediation and rehabilitation programs (see Stage 3 — 5 below).

From the initial results of this study, and with an estimated nine total sewer catchments for a complete
Town flow monitoring strategy, we recommend the following:

1. From November to December in 2020, the Town shall set aside funds to repeat the 6-week flow
monitoring program for the six catchments assessed under this program to establish additional data
points to better quantify 1&I and to ensure confidence in results. The results shall update RDI1 values
and findings from this report, and include development of a detailed 1&I reduction strategy budget
and timeframes for catchment specific sewer investigations and rehabilitation strategies.

2. After 2020, the Town shall set out a budget to carry out flow monitoring at three year intervals to
monitor 3 of 9 sanitary sewer catchments at a time. This will ensure that the Town reviews the RDII
for its entire sewer utility within a 9-year running timeframe. As I&I rates are expected worsen over
time, or improve as system rehabilitations are completed, this continued flow monitoring program
is highly recommended.

D-21810.00 Opus International Consultants (Canada) Ltd.
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4.3 Stage 3 —5— Sewer Assessment and Remediation

As the Town carries out its continued flow monitoring program, staff will start to identify critical parts
of the sanitary sewer utility which require further assessment and remediation. The purpose of the
remediation within the context of the Town’s 1&l Reduction Program is to significantly reduce RDII.

The following are our recommendations for the Town of Ladysmith:

1. CCTV Inspections, Manhole Testing, and Vapour Testing are the most common tools for
assessment of a sewer utility, and must be done first before any remediation works. If sufficient
funding is currently available, Catchment 2 would be the prime candidate for CCTV Inspections
and Vapour Testing in 2018. An estimated total length of 10,251 metres of sewers in length have
been identified for investigation for Catchment 2.

The Town is recommended to develop a 10-year rotation period for these sewer assessments, in
line with industry standards for pipeline inspection from the WRc. These tests are recommended
to be scheduled between January to October of each year, to avoid potential conflict / impact to the
Town'’s flow monitoring programs.

2. After inspections, the selected remediation works such as manhole repairs, trenchless point
repairs, external point repairs, and cross-connection rehabilitations shall be conducted by a
certified MMCD contractor. Again, these inspections are recommended to be scheduled in
conjunction with the above sewer assessments (preferably to be completed by the same contractor)
between January to October of each year, to avoid conflict/impact to the flow monitoring
programs.

D-21810.00 Opus International Consultants (Canada) Ltd.
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Appendix A
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Short Duration Rainfall Intensity-Duration-Frequency Data
Station: Nanaimo A, BC 1025370
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SUBJECT: Waterfront Area Plan Sewer Servicing — Assessment
DATE: May 28, 2019
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WSP Canada Group Limited. (“WSP”) has been retained by the Town of Ladysmith (“Town”) to
undertake a conceptual sewer servicing study for the Town’s Waterfront Area development. The
Waterfront Area Plan has been a crucial and strategic development for the Town over the years,
with its goals of developing the Town’s beautiful and scenic waterfront, while maximizing
benefits to the community. The proposed development includes several residential, commercial,

institutional, industrial, and park spaces which will be implemented in phases.

This memorandum provides our hydraulic capacity analysis of the Town of Ladysmith’s sanitary
sewer system to assess its capability in meeting existing and future servicing requirements.

DESIGN CRITERIA AND MODEL PARAMETERS

The Town is planning on a phased development of the Waterfront Area. This area will be serviced
by the Town’s existing sewage system. The existing 600 mm trunk sewer that runs through the
middle of the site currently services connections adjacent to the Waterfront Area and runs parallel
to the Trans-Canada Highway 1. This trunk sewer collects sewage flows from a large portion of
the Town. In order to assess the servicing requirements for this study area, these additional
contributing areas were considered: to this end, we have applied a preliminary growth estimate for

the rest of the Town’s population upstream of this trunk sewer.

The flow projections for the existing service area have been updated since the Design Parameters
memo, dated March 20, 2019. The updates have been as a result of refined population and
hectarage for the existing service area and the Waterfront Area development. Revised values for

the existing service area are outlined in Table 1.

210 — 889 Harbourside Drive
North Vancouver, BC, Canada V7P 3S1

wsp.com

WSP Canada Group Limited
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Table 1: Design Parameter Revisions since Design Parameter Memo
Existing Service Area
Phase 1 Ultimate
Parameter - .
DI Revised DI Revised
Parameter Parameter
Values Values
Memo Memo
Population, persons 10,007 10,118 12,511 12,650
ADWEF, L/s 2 22.7 22.95 28.4 28.7
Area, ha 258 28450 258 244 ¢
1&I flows, L/s ¢ 59.6 65.58 59.6 56.34
Notes:

a) Revised due to revised population.

b) Total existing service area is 287 ha (revised since the Design Parameter Memo). 3 ha will have been “re-
developed” in the Waterfront Area in this phase.

¢) Waterfront Area Development is estimated at 49 ha in total, with 6 hectares of 1&I contributions which will be
captured after developing the Waterfront Area which is assumed to run off to the coast at present. This will be

captured by the new Lift Station. Therefore, total existing service area assessed under the ultimate scenario is
287 ha minus 43 ha (49 ha - 6 ha).

d) Revised due to revised total area.

The design parameter memo presented two methods of estimating the flow projections for the new

Waterfront Area development: one using the Town’s Design Criteria, and one using MMCD
Design Guidelines. The values used in the model and sewer capacity assessment are derived as

follows:

estimate; and

I&I contributions are calculated based on the Town’s Design Criteria for a more conservative

Population-based per capita flows are calculated based on the MMCD Design Guidelines as it

is a more recent guideline and all assumptions and peaking factors are clearly laid out.

The flows for the existing service area and Waterfront Development area are shown in Table 2.

Table 2: Flow Projections

Phase 1 Ultimate
Parameter Existing Waterfront Existing Waterfront
Service Area  Development | Service Area  Development

Population, persons 10,118 525 12,650 1,235
ADWEF, L/s 22.95 2.13 28.70 5.00
Peaking Factor 3.06 3.2 3.06 3.2
PDWEF, L/s 70.2 6.8 87.8 16.0
Area, ha 284 3 244 @ 492
1&I flows, L/s 65.58 0.39 56.34 6.36
PWWEF, L/s 135.81 7.19 144.15 22.36
Notes:

a) Assuming an additional 6 hectares of 1&I contributions will be captured after developing the Waterfront Area
which is assumed to run off to the coast at present. This will be captured by the new Lift Station.

Page 2



Request for Proposals - Sanitary Sewer Modelling Services RFP #2025-1S-06

\\\I)

Page 116

In the assessment of gravity sewer capacity, the maximum flow depth ratio (depth over diameter,
d/D) is one of the most commonly used indicators as it identifies sewers that are, or are close to,
surcharging. According to the MMCD Design Guidelines, gravity sewers should be designed with
sewers flowing 80% full (d/D=0.8) unless an exception to this requirement is confirmed with the
local authority. Gravity sewers that exceed a d/D of 0.8 require a closer assessment and potentially
upsizing.

All the figures presented in this memo have the gravity sewers colour coded to indicate their
performance under the various scenarios:

— Blue — Meets the d/D design criteria above
— Red - Exceeds the d/D design criteria above

PHASING APPROACH AND ASSUMPTIONS

As discussed in the Design Parameters memorandum, dated March 20, 2019, a phased approach is
assumed for the Waterfront Area development. Phase 1 includes the development of the residential
apartments on the Southeast Parcel (design horizon 2023), with the remainder of the developments
occurring under the Ultimate phase (design horizon 2038).

Figure 1 shows the 600 mm trunk main and the respective existing manholes. These manholes will
be used to directly connect flows from the Waterfront Area development and to capture the 1&I
associated with the surrounding area including the Waterfront Area development.

The sewer servicing approach for this development, shown on Figure 2, includes the following:

— Phase 1:

— Connect the sewers from the residential apartments and approximately 3-ha equivalent of
I&I on the Southeast Parcel directly to the existing 600 mm trunk main at MHTLN8O.
With a population equivalent of 525 persons, this is a large portion of the new Waterfront
Area development and its proximity to the existing 600 mm trunk main will allow for a
direct connection to minimize collection and pumping requirements for the Waterfront
Area development.

— Ultimate Phase:

— Connect the sewers from the residential apartments and approximately 3-ha equivalent of
I1&I on the Southeast Parcel directly to the existing 600 mm trunk main at MHTLNS80
(constructed under Phase 1);

— Connect the sewers from the residential apartments and townhouses and approximately 2-
ha equivalent of 1&I1 on the West Parcel directly to the existing 600 mm trunk main at
manhole MHTLN110. With a population equivalent of 210 persons, this is a large portion
of the new Waterfront Area development and its proximity to the existing 600 mm trunk
main will allow for a direct connection to minimize collection and pumping requirements
for the Waterfront Area development; and

— Construct a lift station in the general vicinity of the Marina Landing, collecting sewage
and approximately 6-ha equivalent of 1&I from the remainder of the Waterfront Area
development, and conveying it to the existing 600 mm trunk main through a new
dedicated forcemain, discharging to the forcemain at MHTLN130.

— The I&I for the remainder of the Waterfront Area is generally split between MHTLN8O —
MHTLNZ160 proportional to their catchment.

Page 3
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Figure 1: Location of Trunk Sewer and Manholes of Interest

A total of seven manholes are the proposed manholes added to the model to capture the collector
network upstream of the new Waterfront Area Lift Station. Flows from the Waterfront Area,
excluding the two residential developments directly connecting to the existing trunk main, are
assigned to the new junctions as per Table 3 and Figure 2.

Table 3: Pumped Area Model Loading Point

Rest of Pumped Area
LRE0ME.S He?ii;;s 2nl-d|ub i
Development Learn J hi Hotel A =
Complex ~ 2nd Machine Allocation  Allocation
Shop (70%) (30%)
Model Loading 34 5 17 12 13

Point

Table 4 summarizes the sewer loads added to the respective manholes as described above.
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Table 4: Additional Flows as a Result of Waterfront Area Development
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Phase 1 Ultimate
Manhole 1D Development a Development
PDWF 1&I Element PDWF 1&I1 Element
(L/s) (L/s) (L/s) (L/s)
MHTLN160 - - - - 0.49 -
MHTLN150 - - - - 0.49 -
MHTLN140 - - - - 0.99 -
- J2,J3, -
MHTLN130 - - J4, J5, 0.49
J7
MHTLN120 - - - - 0.49 -
MHTLN110 - - - - 0.49 -
MHTLN100 - - - 4.19 0.77 West Parcel
MHTLN90 - - - - 0.49 -
MHTLNS80 6.81 0.39 Southeast Parcel 6.82 0.88 Southeast Parcel
J2 N/A N/A N/A 2.28°¢ 0.39¢ | Remainder of Dev
J3 N/A N/A N/A 0.98¢ 0.39¢ | Remainder of Dev
J4 N/A N/A N/A 1.47 - Live-Work-Learn
Arts and Heritage
J5 N/A N/A N/A 0.32 - Hub and Machine
Shop
J7 N/A N/A N/A 1.44 - Hotel
TOTAL 6.8 0.39 16.0 6.36
Notes:

a)  Approximately 38 hectares of 1&I contribution will be captured by the existing network (i.e. calculated from 49 ha
total minus 1&I accounted to elsewhere in the network). Additional 1&I has been added onto the appropriate nodes
from the remaining 11 ha: 3 ha for the Southeast Parcel, 2 ha for the West Parcel, and 6 ha for the pumped portion.

b)  Contributions added to J2, J3, J4, J5, and J7 are directed to MHTLN130 through the proposed lift station and

forcemain.

c)  Contributions from the remainder of the Waterfront Area development (excluding the Southeast Parcel and West
Parcel residents) are split approximately 70% to the West (J2) and 30% to the East (J3) of the proposed Lift

Station.

d) 1&I contributions from the remainder of the Waterfront Area development (excluding the Southeast Parcel and
West Parcel residents) are assumed to split evenly between the West (J2) and East (J3) collector network.
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Collector Trunk
Mains

Southeast Parcel
West Parcel

4 —0-
MHTLN100

MHTLN140 New Forcemain

Existing 600mm
Trunk Main

Figure 2: Waterfront Concept Plan
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SYSTEM CAPACITY ANALYSIS

The main objective of the capacity analysis is to assess the impacts of the increased in flows due to
each of the Waterfront Area development phases in conjunction with projected future population
increase of the existing service area. The results are summarized in the following sections. Figures
3, 4, and 5 show the model results for existing 2014 conditions, Phase 1, and Ultimate phase,
respectively.

EXISTING 2014 CONDITIONS

Figure 3 shows the North-West section of the sewer network, the area of interest for the purpose of
this assessment. The model results on Figure 3 are for the existing network conditions in 2014 and
shows that one segments of the sewer network near the intersection of Symonds St and 1% Avenue
(Pipe ID P684) exceeds the MMCD maximum d/D criteria under 2014 conditions, at a d/D value
of 0.82.

PHASE 1

Phase 1 of the Waterfront Area development includes the residential apartment development on
the Southeast Parcel.

Under the Phase 1 scenario, shown on Figure 4, the vast majority of the of the gravity sewers meet
the MMCD design criteria. The one exception is the 300 mm P684, which already exceeds the
design criteria under 2014 conditions. Under Phase 1 scenario, the d/D for this pipe is
incrementally increased from 0.82 to 0.83.

The addition of the flow contribution from the Southeast Parcel of the Waterfront Area
development directly to manhole MHTLNSO results in no new deficiencies in the network.

ULTIMATE

The Ultimate Phase of the Waterfront Area development includes addition of residential
apartments and townhouses, an expanded marina, a new cultural center, a Live-Work-Learn
center, a new hotel, an artisan village, and some retail and commercial services.

Some sections of pipe network upstream of the Ludlow Lift Station also experience some
exceedances under the Ultimate conditions, and the d/D will continue to increase with growing
population upstream, causing further exceedances. This section of the network is not considered
under this servicing review as it is upstream of an existing lift station and the only contributing
flows are as a result of population growth upstream of the Waterfront Area development.
However, in order to accurately assess the capacity of the downstream piping network, which will
also be impacted by additional flows from the Waterfront Area development, the flow
contributions from the Ludlow Lift Station are accounted for in the downstream pipes.

Similar to Phase 1, under the Ultimate Phase scenario, shown on Figure 5, with the exception of
gravity sewer P684, all the gravity sewers in the northwest region satisfy the design criteria.

The addition of the sewage contribution from the West Parcel of the Waterfront Area development
directly to manhole MHTLN100, and the contribution from the remainder of the development
through a new Lift Station and dedicated forcemain, to manhole MHTLN130 result in no new
deficiencies in the network.
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WATERFRONT AREA LIFT STATION AND FORCEMAIN

This section details our recommendations on the additional infrastructure required to service the
proposed Waterfront Area development.

As shown on the Figure 2 concept and the Figure 5 model snapshot, under the Ultimate Scenario,
a new Lift Station will be required at a low elevation in the Waterfront Area development to
enable collection of the flows by gravity. The exact location of the Lift Station depends on the
final plan for the development, however it is anticipated that the location will be in the general
vicinity of the Marina Landing, to allow for ease of collection of sewage from both ends of the
developments.

Locating and routing constraints for the new lift station and waterfront collector network heavily
rely on the final development plan for the area however a preliminary assessment based on the BC
Online Cadastre shows that the general location of the new Lift Station will fall within a crown
municipal parcel, as shown on Figure 6.

Figure 6: Property Ownership in the General Area

Two trunk sewers would convey the flows from the ends of the development to the new Lift
Station: one gravity sewer collecting the flows from the Northwest sections, and one gravity sewer
collecting the flows from the Southeast sections. A new trunk sewer would be constructed along
oyster bay road to convey the flows from the live-work-learn development, the machine shop, the
arts and heritage hub, and the hotel down to the new lift station. A dedicated forcemain will
convey the pumped flows from the new lift station uphill to manhole MHTLN130, a linear
distance of approximately 70 metres. At this time, all new proposed pipes are sized at 200 mm
diameter. Based on the Ladysmith Design Criteria, “no sewer main shall be less than 200 mm in
diameter unless otherwise approved by Engineer.”. However, the size of the pipes, particularly the
forcemain must be reassessed and optimized during the preliminary and detail design phase in
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order to ensure an appropriate d/D ratio for the gravity sewers and sufficient design velocities for
the forcemain.

Table 5 outlines the estimated costs for each of the new linear infrastructure identified in this
assessment. The unit costs were obtained from our extensive database of historical sewer
replacement works. These costs have accounted for 40% Engineering and Construction, including
operations and maintenance, and administration costs, and 1% municipal overhead, and are listed
in 2019 dollars. This class D cost estimate is based on the conceptual assessment provided in this
report and not intended for budgeting purposes.

Upon confirmation of more details, and once the Town proceeds with the design of this
infrastructure, a more detail cost estimating exercise should be undertaken.

Table 5: New Linear Infrastructure Cost

Diameter Approximate  Unit Cost !

Infrastructure (mm) Length (m) ($/m) Cost
West Gravity Sewer (P27) 200 240 1,014 $243,000
East Gravity Sewer (P28) 200 310 849 $263,000
Oyster Bay Gravity Sewer (var) 200 375 860 $323,000
Lift Station Forcemain (P26) 200 70 1,129 $79,000

Total $908,000
Notes:

1)  Unit costs vary primarily as a result of the number of service connections and the steepness of the construction
area.
The unit costs presented in Table 5 are inclusive of service connections and consider the
topography of the land and ease of construction.

In addition, an estimated 10 manholes will also be required to interconnect all the new gravity
sewers to the new lift station. The cost of each manhole estimated at $10,000, with a 40% E&C
included, finalizes this portion of the cost at $100,000. The cost of a new lift station at this
location is approximated at $700,000, based on recent design and construction of other lift stations
within the same flow ranges and in nearby communities, also with a 40% E&C.

CONCLUSION

The results presented in this memo are preliminary and are based on theoretical peak wet weather
flows derived from the assumptions made during the development of the initial sewer model for as
part of the Couverdon Lands Project in 2014. Further assumptions were made in estimating the
Waterfront Area development impact that are discussed in the Design Parameters memorandum,
dated March 20, 2019.

The addition of the Waterfront Area development flows to the sewer network does not result in
any new deficiencies for the existing infrastructure in the Town. At the ultimate design horizon,
the developer(s) will be required to design and construct new infrastructure including a gravity
sewer collection network, a new lift station, and a new forcemain. A conceptual level cost estimate
of approximately $1,708,000 is recommended for the new infrastructure at this time.
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CLOSURE

We trust you will find the forgoing letter report suitable. Please do not hesitate to contact the
undersigned should you have any questions.

Yours sincerely, . Prepared by:

Negin Tousi, EIT.

Clive Leung 32
> Project Engineer, Infrastructure

Project Manager, Tnfrastructure

NT/ML/ab
WSP Ref. 18P-00296-00

14
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Appendix E - Preliminary Sanitary Sewer Capacity Report

TOWN OF LADYSMITH Celebrate our Present. Embrance our Future. Honour our Past.

For:

Jake Belobaba, Director of Development Services
Town of Ladysmith

132C Roberts Street

Ladysmith, BC

May 8, 2024

SMALL SCALE MULTI-UNIT HOUSING (Bill 44)
PRELIMINARY SANITARY SEWER CAPACITY REVIEW

Permit to Practice No. 1001793

Ryan Bouma, P. Eng.
Director of Infrastructure Services

Reviewed by:
Michele Gill, AScT
Sr. Engineering Technologist
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1.0 INTRODUCTION

In early 2024, the Town of Ladysmith’s (Town) Engineering Department was asked by Mr. Jake
Belobaba, Director of Development Services, to review the Town'’s utilities for capacity issues
related to proposed changes to residential zones. The Engineering Department understands the
zoning bylaw density increase changes are a directive from the Provincial government’s
legislation regarding Small Scale Multi-Unit Housing (SSMUH).

This report provides the findings of a preliminary review of the sanitary sewer collection system
and the capacity of sanitary sewer mains to support additional density or highlight the need to
request an extension to the SSMUH requirements. Water and storm water utilities were
reviewed by others. The findings of this report are preliminary in nature as legislated deadlines
for the density increase have not allowed for detailed review of the sanitary sewer system. The
Engineering Department recommends a detailed review of the findings to provide detailed
estimates and prioritization of projects.

2.0 BACKGROUND

While reviewing the sanitary system, the Engineering Department reviewed relevant sources of
information, including:

= WSP 2017 Flow Monitoring Program report — This report provided the Engineering
Department with measured flows and Rainfall Derived Inflow and Infiltration (I&l) rates.
This report found that I&l is 4 to 6 times higher than the Town’s standards and
specifications in some areas. Having field measurement of 1&I in specific catchments
increases the confidence of the results herein.

=  Town of Ladysmith record information — Pipe sizes, grades, and materials were obtained
from the base mapping available to the Engineering Department. Field confirmation of
piping was not completed at this stage of review.

=  Town of Ladysmith Standards and Specifications — Town standards were used for
population densities, peaking factors, and calculation methods.

= Virtual meeting with WSP — WSP/Opus constructed a model of the Town’s sanitary
sewer system in 2014. Although WSP was not able to run the model within the timelines
required, a WSP representative met with the Engineering Department virtually on April
30, 2024. The WSP representative was able to provide a copy of the model to the
Engineering Department and give brief comments about their knowledge of the sanitary
sewer system.

=  QOpus Technical Memorandum No. 1 — Sanitary Sewer Model Development and
Validation — This technical memorandum describes the construction of the sanitary
system in 2014, including the extents of development and the inflow rates used.

=  WSP Waterfront Area Plan Sewer Servicing Assessment — The Waterfront Area Plan was
previously analyzed by WSP. The report was reviewed for downstream capacity findings.

Preliminary Sanitary Sewer Capacity Review May 8, 2024
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= Opus Technical Memorandum No. 1 Phase 3 Advanced Secondary Wastewater
Treatment Plant — This technical memorandum includes details of the wastewater
treatment plant, including capacity and population growth.

=  Ministry of Housing Policy Bulletin — Local Government Housing Initiatives SSMUH
Extensions — This policy was reviewed to better understand the needs of this report and
the ability to apply for an extension.

We understand that the SSMUH legislation requires the Town to increase density in “restricted
zones” to allow for a minimum 4 units per lot on lots between 280 and 4050m? and 3 units on
lots less than 280m?. The sharp increase to available density has impacts to existing
infrastructure that was designed for conventional one or two unit per lot density. The Province
has acknowledged this concern and provided an opportunity to municipalities to apply for an
extension until 2030 for several reasons. One reason is “the infrastructure that services the
area where SSMUH would apply is such that compliance by June 30, 2024, is likely to increase a
risk to health, public safety, or the environment in that area”. An example is provided in the
provincial bulletin as “upgrades that increase capacity required to meet demands of added
development —including increasing pipe size”.

The waste water treatment plant was not reviewed as part of this assignment, although some
discussion is provided in Section 5.0 based on staff knowledge and review of design reports.

The Engineering Department further understands that the Town’s Development Services
Department is preparing zoning bylaws and an extension request for Council to review and that
this report will be used to support their work.

3.0 METHODOLOGY

Given the relatively short deadline imposed on the Town, the Engineering Department carried
out a high level preliminary review of the entire sanitary sewer system. Not all sanitary sewer
utilities were checked as that is outside the scope of this report and should be done through
detailed review and computer modelling.

3.1 DESKTOP REVIEW

A high level review of the entire sanitary sewer collection system was reviewed in an
Engineering Department meeting to evaluate and discuss potential capacity issues within the
system. Staff scanned the system for pipes that met one or more of the following criteria:

= Pipes that carry large catchment areas;

= Grades less than 2%;

= Small diameter pipe relative to the catchment area;

= Areas known to potentially have capacity concerns based on the Engineering
Department’s prior knowledge;

Preliminary Sanitary Sewer Capacity Review May 8, 2024
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= Areas of recent growth on older pipes potentially sized for smaller catchments; and
= Areas of known high rates of Inflow and Infiltration (1&I).

Pipes that matched the above criteria were highlighted and determined whether to be included
in capacity calculations. In all, the Engineering Department reviewed more than 20 pipes of
concern with a total length more than 3000m.

3.2 CAPACITY CALCULATIONS

Following the desktop review Engineering staff developed a spreadsheet based on Section 5 of
the Town’s Standards and Specifications to calculate the flow rate and capacity of the identified
pipes of concern. The calculations considered:

=  Diameter;

= Grade;

= Material roughness;

= Peaking factor;

= Population density;

= Existing development plans (e.g.. Holland Creek Area);
= Catchment area; and

= |&I based on WSP metering in 2017.

Population density for single family residential is noted to be 36 persons per hectare (pph) in
Section 5A.2.3 of the Town’s Standards and Specifications. This was used to evaluate the
system for existing conditions. “Pockets” of commercial development were treated the same,
as the Standards and Specifications note 36 pph for Industrial and Commercial zones. The
Downtown Area along 1%t Avenue was similarly treated the same for simplicity. The relative size
of the Downtown Area was not significant for this level of review.

Based on conversations with the Town’s Development Services Department, predicting the
uptake of SSMUH and a realistic population density prior to 2030 is difficult. The Engineering
Department chose to evaluate four conditions to provide a range from Single Family
development to High Density Multiple Family development. These were:

= 36 pph (SFD population)

= 48 pph (Low Density Multi-Family)

= 72 pph (inferred density potential)
= 120 pph (High Density Multi-Family)

The Town’s Standards and Specifications note “peak stormwater infiltration shall be calculated
on the basis of 11,200L per hectare”; however, the Standards are generally written for new
construction where modern pipe materials and a separate storm water system are used.
Results from the WSP 2017 Flow Monitoring Program were weighted based on the catchments

Preliminary Sanitary Sewer Capacity Review May 8, 2024
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being reviewed. In areas of Town that were not covered by the metering, I&I rates were used
based on similar construction and age to areas that were covered.

Two calculations were carried out. The first was the rate of flow from the catchment area and
the second was the capacity of the existing pipe. Rather than calculate the fullness of the pipe,
the flow and capacity were merely checked as a percentage of pipe capacity to identify the
pipes that are near or exceed capacity.

A final step in the spreadsheet calculations was to carry out a sensitivity analysis of pipes that
were near or exceeded capacity. Because grade of pipe is generally fixed, the Engineering
Department checked for improvements based on increasing pipe size, lining the pipe for
decreased roughness, and decreasing 1&l.

Sample calculations are provided in Appendix B.
3.3 COMPUTER MODELING

The computer model developed by WSP is based in PCSWMM using record information from
2014 and a census population of 7,842 people. Staff understands that little, if any, updates to
the model have been completed and does not include a myriad of development that has
occurred over the past 10 years, nor does it include updated |&I rates learned in 2017. The
discrepancy of I&l between the model and known rates made comparison in some areas
difficult. Through discussions with a WSP representative, updates to the model were not
possible in the time required, although the model was provided to the Engineering Department
for internal use.

Despite the lack of updating to the model, the Engineering Department used the model for
verification of the spreadsheet calculations. The model is able to predict pipe fullness for the
entire system, which would not be feasible with spreadsheet calculations; therefore, the model
was also used to highlight pipes that may not have been captured during the desktop review.

We recommend the model be updated to reflect current extents of the sanitary sewer system
and reflect the known 1&I rates.

3.4 ANALYSIS
Upon completion of the above analysis, the Engineering Department reviewed the results,
considered the impacted areas of the Town, and looked for potential improvements to the

system. Results were generally broken into three categories as follows:

= Low — Pipes in this category do not have a capacity issue and would not prevent
development. These pipes were not reviewed any further;

Preliminary Sanitary Sewer Capacity Review May 8, 2024
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=  Medium — Where capacity is nearly reached at existing conditions and exceeds capacity
with some densification, pipes were reviewed in greater detail and included in Section 4;
and

= High — There were several instances where pipes were at capacity under existing
conditions and require detailed review. Further discussion is provided in Section 4.

The results of the analysis have allowed the Engineering Department to make
recommendations for extension requests to the Province as well as for further detailed review
prior to the 2030 extension expiry.

4.0 ANALYSIS RESULTS

The Town generally consists of three large catchments that flow into trunk mains towards the
Wastewater Treatment Plant. Due to the size of the catchments and findings of the analysis,
the northern catchment was broken into two smaller areas for discussion.

Rocky Creek Road, Transfer Beach, and the Waterfront Area Plan are not discussed below.
Preliminary review of these areas did not reveal concerns that were not already being
addressed through development and nearly all of these areas do not fall within “Restricted
Zones” under the SSMUH legislation.

4.1 SOUTH LADYSMITH

The South Area consists of all properties south of Holland Creek, except for the Westdowne
Road Industrial Area which does not have sanitary sewer service and understood to be
automatically exempt from SSMUH regulations. Generally, this includes the Chemainus Road,
Holland Creek Area, Coronation Mall, Davis Road, Russel Road, and Stirling Drive areas as
shown below.

Figure 1: South Area

Preliminary Sanitary Sewer Capacity Review May 8, 2024
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This area was initially reviewed as multiple catchment areas, but the analysis quickly revealed
that the entire area is impacted by the same pipe capacity issue, which is the sanitary trunk
main along Highway 1. Two other notable mains identified to have capacity concerns were the
Chemainus Road foreshore main (150mm AC) and the low grade portions of the Holland Creek
Ball Field main (200mm AC) which will be upgraded as part of the Holland Creek developments.

4.1.1 Highway 1

A 450mm diameter concrete main at a low 0.34% grade services the entire South Area. A
portion of this trunk main runs under the Holland Creek highway crossing, attached to the
bridge structure. Our preliminary review of this trunk main involved a more detailed look than
all other pipes in Town due to the large area impacted and poor correlation with the computer
model. Spreadsheet calculations determined this trunk
main to be at capacity under existing conditions
(proposed developments included), whereas the

Figure 2: Pipe Location

370 DAVIS ROAD

computer model output some available capacity. The /‘ /
Engineering Department concluded the discrepancy to be
due to conservative spreadsheet calculations and the 450mm TRUNK MAIN

model’s exclusion of development in the area from the
last 10 years, which is significant in the South Area.

The closest property to be impacted by a sewer backup on this main is Coronation Mall at 370
Davis Road. The Engineering Department checked with Infrastructure Services for a history of
callouts related to this main and found nothing. Coronation Mall is estimated to be 2.5m above
the trunk main based on an assumed slab elevation in Save On Foods of approximately 22m.
Because of the elevation difference some surcharge may be occurring without reports to
Infrastructure Services. An Engineering Department representative went to a manhole near
Coronation Mall on Highway 1 and observed the Dry Weather Flow in the manhole to be less
than half the pipe height.

Based on these findings and the critical nature of this trunk main, we recommend that an
extension is requested from the Province for the entire South Area. Existing approved
developments may continue as they have been included in the spreadsheet calculations. We
further recommend that the computer model be updated to reflect current conditions and
detailed review be completed. If a capacity issue is found to exist with detailed review, the
Town should plan for upgrades to this trunk main. Alternatively, the extension could be lifted.

If required, upgrades are anticipated to consist of re-lining the existing concrete main to reduce
roughness followed by twinning the main. Twinning the main would allow for flows during
construction without a risky and costly bypass system, requiring bridge deck space that may not
be available. This work would involve the Ministry of Transportation and Infrastructure as well

Preliminary Sanitary Sewer Capacity Review May 8, 2024
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as the need for Structural engineering of the bridge. Planning, design, budgeting, and
construction of this project is likely to exceed 5 years and it is not possible to estimate costs at
this time.

4.1.2 Chemainus Road

Both spreadsheet calculations and computer modelling highlighted a serious capacity issue
under current conditions with the 150mm diameter Asbestos Cement (AC) main along the
foreshore at Chemainus Road. Background knowledge of this main and associated pump
stations indicate the main is in poor condition with high volumes of infiltrating salt water. We
understand that the Town’s Utility Department has had to replace corroded pumps in the Gill
Road pump station as a result of salt water. The Engineering Department has reviewed the
general area and note that the pipe appears to be buried in loose, saturated, sand and gravel.
Seismic shaking is likely to cause liquefaction and excess settlement, resulting in service and
joint separation as well as cracking of the brittle pipe material.

We recommend that the Town budget and design a replacement of the Chemainus foreshore
main. There are geotechnical and environmental concerns with construction within the
foreshore as well as excavation difficulty in saturated soil. Pipe bursting should be considered
during detailed design to avoid open-cut excavation on the foreshore. Construction costs are
anticipated to be much higher per metre than conventional open cut excavation in a roadway.
Costs are not available at this time, although it is recommended that $100,000 be included in
the 2025 budget to carry out detailed review and design of the upgrade.

4.2 MIDTOWN AREA

The Midtown Area consists of 4" Avenue Extension, north Dogwood Drive, and Bayview
Avenue, shown in Figure 4 below. The area is relatively small with topography that provides a
consistent slope down to the Wastewater Treatment Plant. The size and topography kept all
but one pipe within available capacity.

Preliminary Sanitary Sewer Capacity Review May 8, 2024
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Figure 3: Midtown Area

The pipe connecting 4™ Avenue Extension to Dogwood Drive consists of a 130m long, 200mm
diameter, AC pipe set at 0.4% grade. The capacity is exceeded under the current conditions.

Infrastructure Services staff have one report of backup at a property serviced on this main from
May 26, 2020.

We recommend that an extension be requested from the Province for this catchment. A
detailed review of the capacity of this main should be completed; however, the sensitivity
analysis revealed that replacing the main with a 250mm PVC pipe would sufficiently increase
capacity for current conditions and anticipated development. The cost to replace this main is
likely to range from $200,000 to $250,000.

Preliminary Sanitary Sewer Capacity Review May 8, 2024
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Figure 4: 4" Avenue Extension Sub-Catchment

EXISTING
200mm AC PIPE

/

All other pipes in the Midtown Area were found to be suffiently sized.

4.3 OLD TOWN AREA

In general, the Old Town Area is steeply sloping and includes 1t to 6" Avenue. The area has
very high 1&I rates which was an important consideration in this area. The area is shown in
Figure 2 below.

Preliminary Sanitary Sewer Capacity Review May 8, 2024
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Figure 5: Old Town Area

A review of the 600mm diameter concrete trunk main crossing Highway 1 at Buller Street
leading along the Highway and railroad track to the Wastewater Treatment Plant was found to
be near capacity. The Engineering Department reviewed the WSP Waterfront Area Servicing
Plan, which discussed the capacity of this main and found it to have capacity. We noted that the
WSP report did not consider the higher than anticipated I1&I rates in the Old Town Area. The
model should be updated to reflect the current rates and rechecked.

The sensitivity analysis revealed that I&l and pipe roughness were significant factors. |&l is
reported to range from 43,405 to 67,308 L/Ha/day in this area, a 4 to 6 times higher rate
relative to new construction. The high 1&I rates are understood to be a result of old combined
services and lack of storm service to some areas. The Town’s Engineering Department is
working with WSP to identify sources of I&l and come up with solutions to reduce the volume.
WSP recently submitted a report on this subject, although it was not reviewed in time for this
study.

One way to reduce I&I volume is to allow development and enforce the Town’s Standards and
Specifications for stormwater for new construction. Doing this will result in a net reduction in
flow. As such, we recommend that development be allowed in this area with strict enforcement
by the Development Services Department, with input from the Engineering Department, to
remove combined services and construct new storm infrastructure where required. Detailed
design will be required on a site by site basis between Town staff and developer consultants.

We recommend that the Town review the recently submitted WSP report regarding Inflow and
Infiltration and consider implementing the recommendations in that report. There are likely
costs associated with the recommendations so if the recommendations are accepted they
should be budgeted and planned.

Preliminary Sanitary Sewer Capacity Review May 8, 2024
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We further recommend detailed review of the capacity and consider lining the trunk main
shown below. Reducing the roughness of the main will increase capacity sufficiently for more
development and increase the life of the existing concrete main. This recommendation is
relevant to the North Area described in Section 4.4, as it carries flows from both catchments.

Figure 6: Old Town Area Trunk Main

EXISTING 600mm
CONC PIPE

RAILROAD

4.4 NORTH AREA

The North Area (Figure 6) consists of Malone Road, Colonia Drive, Jim Cram Drive, and the
planned Lamont Lands development (south of Holland Creek, but planned to flow into this
catchment). The area consists of relatively new construction materials with much lower I1&I
compared to the adjacent Old Town Area, but feeds into the trunk main within the Old Town
Area. Our review of this area found multiple issues ranging from Low to High, that correlated
with the computer model.

Preliminary Sanitary Sewer Capacity Review May 8, 2024
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Figure 7: North Area

LAMONT
MALONE DEVELOPMENT
DEVELOPMENT

LOTA

Based on the WSP report and the newer construction materials in the area, a relatively low &I
rate of 9000 L/Ha/day was used in our preliminary calculations. As such, there are few
opportunities to improve 1&I through development. Capacity concerns in the North Area
require improvements to the infrastructure.

Several pipes were near to or at capacity. These include:

=  90m long, 150mm diameter at 801 Mackie Road,;

=  60m long, 200mm diameter crossing Cloke Road at Taylor Crescent;

= 100m long, 300mm diameter on 2" Avenue at Strathcona Road; and

* 550m long, 300mm diameter along Highway 1 from 1150 2" Avenue to 1020 1%t Avenue
(round about).

4.4.1 Mackie Road
The Lamont Lands and Lot A developments are anticipated to inflow into this small sub-

catchment on Mackie Road, which was likely not considered when the relatively small 150mm
diameter main was constructed. Without the developments the pipe size is sufficient; however,

Preliminary Sanitary Sewer Capacity Review May 8, 2024
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with this additional development the pipe is nearing capacity under existing conditions. We
have inferred builders in both developments are likely to build according to SSMUH which
would result in a density around 72 pph and significantly exceed the pipe capacity. We
recommend the Lamont Lands and Lot A developments be included in an extension request or
require the developer(s) to make downstream improvements.

4.4.2 Cloke Road

This pipe is nearing capacity in current conditions and surcharges when population density
reaches between 48 and 72 pph. An extension is not required due to this finding.

We recommend that this main be checked in the model as development proposals are
presented to the Town and that replacement with a 250mm diameter pipe be considered in the
next iteration of the Town’s Development Cost Charge (DCC) bylaw.

4.4.3 2" Avenue

Although a small sub-catchment of the Old Town Area flows into this main, the primary source
of flow is the North Area. This pipe is twinned with an older 200mm diameter AC main in
parallel. The Engineering Department is not aware of how the flows are shared between both
pipes, but believe the newer 300mm main is at a slightly lower grade and will overflow into the
older main when surcharged.

This main is near capacity under existing conditions without considering overflow; however,
capacity is exceeded at 48 pph. The Engineering Department assumed an allowable 25%
overflow and determined the overflow pipe and main reached capacity between 48 and 72 pph.

The Development Services Department should consider the likelihood this area will redevelop
and push density beyond 48 pph. This main should also be monitored once the computer model
has been updated. Consideration of replacing the overflow with a larger pipe, or complete
replacement of both mains for the DCC bylaw is recommended.

4.4.4 Highway 1 to 1°t Avenue (Round About)

This 300mm main with a twin 200mm overflow main is at capacity in existing conditions
according to spreadsheet calculations and 85% according to the model. Similar to the
description in 4.4.3, this pipe is shared with the Old Town Area and the Engineering
Department does not know how the overflow is directed. Despite this, the North Area is the
main contributor and is discussed in that context.

This is an existing capacity issue that should be reviewed in detail as a high priority to the Town.
Consideration was given to recommending an extension request, but the need to upgrade the
main shouldn’t be delayed. An extension request should be made where new greenfield

Preliminary Sanitary Sewer Capacity Review May 8, 2024
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development may build in accordance with SSMUH, such as the new Malone Road
development.

This main runs under the existing 1%t Avenue round about, which is an extensive surface feature
that would need to be removed for conventional open-cut excavation. The cost and disruption
for this work is relatively high. A detailed review should be completed to determine the
function of the bypass and how

to increase capacity with Figure 8: Pipe Location
with Round About

minimal impacts to 15t Avenue.
Conceptually, the Engineering
Department suggests
considering a pipe-burst
replacement of one or both
mains. It will be necessary to
check pipe depths, nearby
utilities, soil conditions, and dry
weather flows with a specialized
contractor in order to evaluate
the feasibility. It is not possible
to estimate costs at this time.

5.0 WASTEWATER TREATMENT PLANT

According to the Province’s bulletin, the Province may provide extensions for lack of treatment
capacity; however, a preliminary review of the Town’s Wastewater Treatment Plant was not
part of this scope of work. The Engineering Department did a background review of available
information to confirm whether an issue may exist and additional engineering may be required.

Background information indicates the Plant is designed for a population of 17,200 people and a
maximum flow of 14,400m3 per day. However, we understand the Wastewater Treatment Plant
has gone into overflow on multiple occasions due to high inflows during heavy rainfall. Based
on the measured flows and history of overflow, the Town’s Wastewater Treatment Plant is
nearing capacity due to 1&I rather than population. Improving 1&I throughout the system will
reduce the inflow to the Treatment Plant and allow for increased population growth such as
SSMUH.

6.0 SUMMARY AND CONCLUSION

The Engineering Department has reviewed background information and carried out an analysis,
including limited verification with computer modeling, of the sanitary sewer collection system.
The Town’s sanitary sewer collection system seems to be limited by the trunk mains along
Highway 1, which travel adjacent to large catchments at relatively low grades. These trunk
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mains were constructed prior to significant developments and may not be adequately sized for
the proposed SSMUH density increases.

This review included recommendations for upgrades and application for an extension to the
Province. The recommendations provided above are summarized as follows:

1. Update the sewer model with current conditions and I&I rates;

Request an extension for the entirety of the South Area;

3. Carry out detailed review of the Highway 1 main. Consider lining the existing 450mm
diameter main in the near term and twinning longer term;

4. Budget for detailed design for replacement of the Chemainus Road foreshore;

5. Request an extension for the relatively small catchment leading to the main connecting
4t Avenue Extension to Dogwood Drive;

6. Include replacement of the 130m of main connecting 4" Avenue Extension to Dogwood
Drive in the 2025 budget. Complete a more detailed assessment of the pipe and refine
the cost estimate prior to budgeting;

7. Allow development within the Old Town Area with strict stormwater management
requirements to reduce 1&l;

8. Review and implement the recommendations in the recently submitted Inflow and
Infiltration report from WSP;

9. Carry out detailed review of the trunk main leading from the Old Town Area to the
Wastewater Treatment Plant. Consider lining the concrete pipe to reduce roughness;

10. Request an extension from the Province for the Lamont Lands and Lot A developments
or require downstream improvements;

11. Monitor 200mm main on Cloke Road and consider replacement with 250mm main in
the next DCC bylaw;

12. Monitor 300mm main and overflow main on 2" Avenue and consider replacement in
the next DCC bylaw;

13. Include detailed review and design for upgrades to the Highway 1 to 1%t Avenue round
about main in the 2025 Budget. Complete a detailed assessment and consider sub-
surface replacement methods; and

14. Request an extension request for the Malone Road development.

N

Most of the recommendations require detailed analysis not performed in this review. Updates
to the computer model will assist the Town’s Engineering Department and consultants working
for the Town. The Development Services Department should be aware of the recommendations
and discuss them with the Engineering Department when a development proposal may impact
one or more of the highlighted mains in this report.

A request should be made to the Province for the South Area of Town, 4t Avenue Extension,
the Lamont Lands and Lot A developments, and the Malone Road development. These areas
are shown in Appendix A. The Engineering Department is able to assist with these requests as
required.
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APPENDIX A
RECOMMENDED EXTENSION AREAS
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APPENDIX B
SAMPLE CALCULATIONS

Preliminary Sanitary Sewer Capacity Review May 8, 2024
18



Request for Proposals - Sanitary Sewer Modelling Services RFP #2025-1S-06 Page 147



Request for Proposals - Sanitary Sewer Modelling Services RFP #2025-1S-06 Page 148



Request for Proposals - Sanitary Sewer Modelling Services
RFP #2025-1S-06 Page 149

Appendix F- Form of Proposal

To facilitate fair evaluation, proposals should be organized as follows:

=

oA

Project Understanding - Describe the site and project requirements and goals.
Approach - The consultant’s scope of services and work task break down. Include
deliverables and plans.

Project Team - Provide team member information, organization, and
qualifications. Include reporting structure and project manager communication
with the Town.

Experience - Firm experience on related projects.

References (Optional) - Proponents may provide references. The Town may
request references if the proponent is shortlisted.

Schedule - Include key milestones and deliverables that match the scope. The
schedule should be easy to follow. Include 2 weeks for Ladysmith staff to review
documents at each review stage.

Fees - Tabulate costs and level of effort for all tasks and include subcontractors
and subconsultants where applicable. Total the costs with all applicable taxes.

Proponents may expand on the above and provide any information that demonstrates their
qualifications while maintaining a clear and concise proposal. The list is only for guidance so
that each proposal can be examined without difficulty.


sianson
Cross-Out
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Appendix G - Evaluation

TECHNICAL EVALUATION

Proposals will be evaluated by a minimum of two Ladysmith staff. The scoring criteria
shown below will be used to assist in the evaluation; however, the highest scoring
proposal will not necessarily be selected. Other evaluation criteria may impact the
selection, such as an interview, reference checks, or value-added services.

COSTS INCLUDED IN PROPOSAL EVALUATION

All personnel fees, salaries, wages and reimbursable expenses will be considered in
the proposal evaluation. Points will be awarded based on a combination of rates,
proposed budget relative to scope, suitable budget allocation to tasks, and value.

MINIMUM TECHNICAL SCORE

Each technical presentation will be evaluated on the basis of the firm's experience,
competence of its personnel and acceptability of the method proposed. Technical
portions of proposals must achieve a score of at least 70% to be considered
“technically qualified”.

SCORING

The table below describes the weighting that will be used to evaluate all proposals.

40
THE METHOD
General Approach 8
Proposed list of activities and reporting 10
Understanding of objectives 12
Proposed level of effort 10
10
FIRM PROFILE
Experience with similar projects
Location of the firm
Practices and/or policies within the organization governing its work with First
Nations
15
THE PERSONNEL
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Project Manager 5

- How will they support the delivery of services by the firm?

- What is their experience with similar projects on Vancouver Island and within

BC?

- Provide details on times when they challenged conventional wisdom and/or

engineering standards in order to provide the best solution for the client.

Project Members 5

- Provide a half-page bio of why each key staff member is suited for this role.

Include project examples showcasing experience, qualifications, and local

knowledge.

Team Organization 5
10

PRESENTATION

Quality 5

- clear and concise

Content 5

-relevant information provided without redundancies
25

PRICE PROPOSAL

Cost 15

Breakdown of costs 10
100

TOTAL

INTERVIEWS AND REFERENCES

The Town may request an interview and/or reference check with any or all
shortlisted firms. An interview format has not been determined and would likely
focus on areas of a proposal that are unclear to the evaluation team. The outcome of
an interview would be used in the evaluation. If an interview is requested, an in-
person or Microsoft Teams online meeting would be made available.
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